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Foiiiuily Professor of Ijttratuu at th« Istjtuto di studi suixiioii .it lloiince Italian Literature ( I Port). 
Author erf S/o»ja della ktUratura Itahana , Ac 


Auguste Roudinhon, D D , D C L 

Protcssoi ot Canon Law at the Lathohe University ot Pans. Honorary Canon of 
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Albert Charles Lewis Gotthilf Gunther, M A , M D , Ph I) , 1 < R S 

Ktc])cr of /exiloMcal Department British Museum, i«7<j-i895 (^old Mi'dalhst 

Royal SOCK tv, 187H \uthor of ( rt/«/o£/Me.s 0/ Co/M6rme Snakes, liatrachia Sa/i,e>tAa,i lohthyology (in pdfi), 
twd Fishes in the^ British Museum, HcptiUs 0/ British India, Fishes of /iuizihar\\ \ r / 

li I [torts on the " Challenger ” Itshes^ Ac 'I 


Rev Alfred Ernfst Garvie, M A , D 1 ) 

J’lincipal of Ncu Cedket U imiisttad Member of tin Boaid <rf 1 htolu y .uid the I Immortality ; 
Boatd of Plulobophy. London Lnivcrsity Author of Stiuiies in the Inner / Inspiration. 
ref lesus etc. ^ 


Auoubius Edward Hough Love, M A , 1) Se , F R S 

Sedkian Professor of Natui il Philosojiliy in the University of Oxford Hon 
kdlow ol QU( ( n's ( olh ec, Oxioid , toiin< rl\ 1m How of St John's Collc^r ( ambndge 
beerttary to the London Mathematical Society 

Ai FVANDFR Franc is ('hambfri aiv. A M , Ph D 

Assistant Profissoi ol \ntliropol i^y ( 1 irk Uiu\ ersity Worcestir Massu hust, 1 1 s 
Mcmbtr of Amtnc.tn \nl)(|uanan Soiidy, Hon Nbinlxi of \imiican 1 olkdon 
Society Author of / hi C laid and (. fnldkood in / oik I hou^ht 

Major ARtiiUR Gfokge Frederick (iKiFiinis (d i^cS) 

HM Inspector ol Prisons 1878-1890 Author ol I ht thromeUs of Newgrete , 
Secrets of the Pit son Housi , Ac 
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Sir Arciiibaii) Gmkif, LL 1 ) f 

See the lno),;r Ijihic d aitak, Gliku Sik A ^Hutton, James. 

Rfv Alexander Gordon, M A j 

Lca^turcr on Church History in the Unucrsity of Manchester Illuminati. 

Sir Ai frfd George Greenhiil, M A , ^ R S , 

rormcTlv Pioh ,sor of Mathcniilics m th(‘ Ordnami ( olkgi WiKiIwicli Author I „ . . , 

of Difjeien/'ol and Integral C alctdus with ^tppluations , Hydrostatics, holes i **y*f^®n^6CnanICS. 
Dynamns, Ac ( 


Sir a HoDTtJT'vr-SrHrNnLFR, TIE 

(reneral in the Persian Army Aiithoi of Eastern Persian Irak 
Agnfs Mary Clerkf 

See the biographical article, Clerkl, A M 
Alfred Newton, F R S 

See the biographical ailiclc, Nguton, Ah-kld 

Albrecht SociN, PhD (1844-1899) 

rornurly Ih-ofcssor of Semitic Philolo;y in the Um\trsitics of Leipzig and Tubingen 
Author of Arabische Grainmatik , Ac 


jlsfahftn (tn pari) 
|Huygens, Christiaan. 
I^Ibis; Icterus. 
jlrak-Arabi (m pari). 


Arthur Smith Woodward, LL D , F R S Ichthyosaurus 

Keepier of Ckjologv Natnr.il History Museum, South Kensington Secrctaty 

the Geological Societv London I IgU»nodon. 


Arthur William Holland 

Pormerly Scholar of St John’s College, Oxford 
1900 


Bacon Schol ir of Cray’s Inn 


/imperial Cities; 

I Instrument of Government. 


Alfred Wiiliam Pollard, M A r 

Assistant Keeper of Printed Books British Museum Tillow of King's College,! 

London Hon Secrctan,^ Biblio, graphical Sotidy Editor of fiooA-: Incunabula. 

and Bihhographtca Jomt-editor of The Library Chief Editor of the " Gloljc ” 1 
Chaucer I 


A complete list, showing all individual contributors, with the articles so signed, appears in the final vohiinc. 



vi 

A. W. R. 

C. F. A. 

C. 0, 

C H. Ha. 

C. LI. M. 

C. R. B. 

C. S.* 

C. T. L. 

C. We. 

D. B. Ma. 

D. G. H. 

D. H. 

D. F. T. 

D. S. M. 

E. A. M. 

E. Br. 

E. Bra. 

E. C. B. 

E. C. Q. 

E. F. S. 

E. F. S. D 
E. 0. 

E. HU. 

E. H. B. 


INITIALS AND HEADINGS OF ARTICLES 


Alexander Wood Renton, M A , LL B. 

Puisne Jucltjc of the Supreme Court of Ceylon Editor of hncyclopaedta of the 
I (iws of Ln^land 
Chari ts Francis Atkinson 

I'oiiiuilv Scliolar of Quetn's Colki'c, Oxford Capt.un, ist City of London (Royal 
I'usiliers) Aulliorot I he Wilderness and Cold Harbour 


j Inebriety, Law of ; 
1 1nsanity : Law 

/ Infantry ; 

Italian Wars. 


('olonei Chari es Grant 

I’orincrlv Insjjeetor of Military Education m India 
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India : Costume 


('ari ton Huntley Haves, A M , Pii D C 

Assistant Professor of History at Columbia University, New \ork City Membci | Innocent V., VIII, 
of th« American Historical Associ.ition ( 


Con WAV Lloyd Morgan, LL D , F R S 

1 ’rofessor of Psychology at the Lnivt rsity of Bristol Principal of University College, 
Bristol 1887-iyog Author of Animal Life and Intelligence , Habit and Instinct 


Instinct ; 

Intelligence in Animals. 


Idrlsi. 


Chari ks Raymond Bea/ley, M A , D Litt , F R G S , F R Hisi S 

Pioftssor of Modern Histoiy in tlie University of Birmingham Formerly Fellow I |ij|| DafuG. Anri'S • 
of Merton College Oxford, and Umvtrsitv Lecturer in the History of Geography . . ' ” 

Lothian ih-izcman, Oxford, 1889 Lowell Lecturer, Boston, 1908 Author of| 

Henry the Navigator , Fhe Dawn of Modern Geography , &c 
Carlo Salvioni 

Professor of Classical and Romance Languages, University of Milan 
Charlton Thomas Lewis, Ph I) (1834 -1904) / 

Formerly Lecturer on Life Insurance Harvard and Columbia Universities, and ooj in-iimn* / a A 
lh-mci[>k*s of Insurance, Cornell University Author of History of Germany , Essays,! ‘“SUrance \tn part). 
Addresses, I 

( I-CII WeATHI'RLY 

I'ormeilv Scholar of Queen’s Cailkge, Oxford Barnster-at-Law, Inner Itmplo ) DCnooiS. 


|ltalian Language {m part). 


Duncan Biack Macdonald, M A , D D r 

professor of Sciuitu Languages Hartford Theological Seminary, L! S A ’ ImSm 

e)l Devtlopment of Muslim Thiology, Jurisprudence and Constitutional Theory 
Sdctfion from Ibn Khaldum , Religious Ittitude and Life tn Islam, Ac I 


D\vid Ghorgf Hoc.ariii, M A t 

Kit]ur ol the Ashmokan Museum Oxford Fellow of Magdalen College, Oxford Ionia (tn Pari) • 
Fillow ol flu British Acadtmv Fxcavated at I’aphos 1888, Naueratis, *^99 icQuria' ^ 

1901, l•l>lusns lyoj 1905, Assiut, ux><> -1907, Dire etoi British School at Athens, I * « ly. 
1897-1900, Director, Cretan Exploration Fund, 1899 ( 


D w ID Hannay r 

lonnirlv British Vice-Consul at Barcelona Author ol Short History of Roya/ Impressment. 
Nux>v / Life of Lmitw Lastelar , tic ( 


Don \i D Francis Tovfn f 

\nthor of I ssnys in Musical tnalysis, comprising The Classual Concerto, ! Instrumentation. 
(loldhtig 1 uriatwns, and anal\ scs of m.iny other classical uorks I 


Dla.tLD SuIHIRLAND M\t( DLL, M A , I.L D 

Keepi I of th< National C.allery ol Biitish Art (Tate (.allerv) Lecturer on the History 
of Art, 1 niversitv College, London, Fellow of Uni\i rsity College, London 
Author ot Niniteenlh C entury -tH, Ac 


Impressionism . 


Ed'a vrd Alfrfd Minuhin, M a , F Z S 

J’lofessor of Protozoology in the University of London Formerly Fellow of Merton 
College Oxfotd , and Lcttnrer on Comparative Anatomy in the University of Oxford 
Author ol ‘ Sponges and Sporozoa ” m L.inkesttr’s Treatise on Zoology, <S.c 
Ernfsp Uarkfr, M a 

Fellow and Lectnrer in Modern Ilistorv St John’s College, Oxford I'ormtrly 
Fellow and Tutor ot Merton College (raven Scholai, 1895 


I Hydromedusae ; 
|Hydrozoa. 


Imperial Chamber. 


Edwin Brvmwfi l, M B , F R ( P , F' R S (Edin ) 
Assistant Physician, Roval Infirmary, Edinburgh 


[Hysteria (in pari) 


Right Rey Edward Cuthbert Butler, O S B , D I.itt { 

Abbot of Downside- Abbev, Bath Author of “ The Lausiac Historv of Palladius"] Imitation Of Christ, 
in Cambridge leits and shidies ( 

Edmund Crosby Quiggin, M v\ ( 

bellow Lecturer m Mevdi rn Historv, and Monro LecturcT m ( eltic, Gonvillc and j Ireland J Early Hisiory. 
Cams College, Cambrulge ( 


Edward Fairbrothfr Strange [ 

Assistant Kee-per, Victoria ami Albert Museum, South Kensington Member of I Illustration : Technical 
Council I apan Society Author of numerous works on ait subjects Joint-editorJ Developments 
of Hell s “ Cathedral ’'Series I, 


Lady Duke 

See the biographical article Dilke, Sir C W , Bart 
Edmund Gosse, LL D 

Se'o the biographical article Gosse Edmund 

Emil Hubner. 

See the biographical article Hubner, Emil 


[ Ingres. 

[Huygens, Sir Constantijn ; 

\ Ibsen ; Idyl. 

Ilnscriptions : Latm (tn part). 


Sir Edward Herbert Bunburv , Bart , M A , F R G S (d 1895) 

M P for Bury St Edmunds, 1847-1852 Author of a History of Ancient Geography 
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Ellis Hovell Minns, M A ( 

Lecturer and Assistant Librarian, and formerly Fellow Pembroke College.Cambndge lazyges ; Issedones. 
University Lecturer in P.ilacographv I 


Edward Henry Palmer, M A. 

See the biographical article. I^almer, E H 
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Ibn KhaldOn (in part). 


Edmund Knecht, Ph D , M Sc Tech (Manchester), F I C 

Professor of Technological Chemistry, Manchester Unucisity Head of Chemical 
Department, Municipal School of Technology, Manchester Examiner in Dyeing - 
City and Guilds of London Institute Author of 4 Manual of Dyeing', Sec. Editor, 
of Journal of the Society of Dyet <; and Colourists ' 


Indigo. 


The Right Rev the Lord Bishop of Lincoln (Edward Lev Hicks) r 

Honorary Fellow of Corpus Christi College Oxford bomicrly Canon Residentiary I Inscriptions : Greek 
of Manchester I cllow and Tutor ot Coqms Christi College Author of Manual I Port) 

of Greek Historical Inscriptions, Slc 


Eduard Meyer, Ph D , D Litt (Oxon ), LL D ( 

Professor of Ancient History m the University of Berlin Author of Ce'.chichle des Hystaspes ; Iran. 
Alterthums , Geschichte des alten Aegyptens, Die Israeliten und thre Narhbarstamme | 


Sir Edward Maunde Thompson, G C B , I S O , D C L , Li rr D , LL D 

Director and Principal Librarian, British Museum. 1898-1909 Sandars Reader 
in Bibhography Cambridge. i895-i89r> Hon Fellow of University College 
Oxford Correspondent of the Institute of France and of the Roy .11 Prussian^ 
Academy of Sciences Author of Handbook of Greek and Latin Palaeography * 
Editor of ChronicoH Angliae Joint-editor of publications of the Pal.ieographical I 
Society the New Palacographical Society, ami of the Lacsimile* of the Laurentian 
Sophocles ' 


Illuminated MSS. 


Edmund Owen, M B , F R C S , LL D , D St / 

Consulting Surgeon to St Mary’s Hosp1t.1l London, and to th<‘ Children's Hospital J HvdrooeDhalUS 
Groat Ormond Street, late Examiner m Surgery at the Universities of Cambridge, j ^ ^ 

Durham and London Author of A Manual of Anatomy for Senior Students I 


Frank Albert Fetter, Ph D f 

Professor of Political Economy and Finance torndl University Member of thee Interstate Commerce. 
State Jioard of Chanties Author of I he Principles of Lconomics , Sic ( 


Frederick Cornwamis Conybeare, M A , 1) Th (Giessen) 

Fellow of the British Academy i orm< rly bellow of University t olh ge, Oxford 
Author of Fhe Ancient Armenian lexis of Aristotle, Myth, Magic and Morals , Ac 

Frederick George Meeson Beck, M A 

Fellow and Lcctuicr in Classics Clare ('ollcgc, C'ambndgc 


[ Iconoclasts ; 
Image Worship. 

I^Hwicce. 


Francis John Havkrkij-ld, MA, LT. D , FSA e 

Camden Professor of Ancient Historv' in the Univ-ersity of (Oxford bellow of I 
Brasenose College Fellow of the Itritish Acaelemy I'ormerly Censor, Student Icknield Street. 
Tutor and Librarian of Christ Church, Oxford lord's Lecturer, i9o<>-i9a7 I 
Author of Monographs on Roman History, especially Roman Britain, Ac ( 


Francis Llenvellyn Griffith, M A , Ph D , F S A t 

Reader in Egyptolog^y Oxford University Fdiloi of the Archaeological Purvey I i, . , , 

and Archaeological Reports of the Egypt Exploration Fund 1 ellow of Imperial j “J**®* » IS*** 
German Archaeological Institute I 


Frederick Petfrson, M D , Ph D ( 

Professor of Psychiatry, t>>lumbia University Pjcsickiit of New York State | 
Commission in Lunacy, 1902-1906 Author of Mental Diseases, Ac ( 

Francis Samuel Pkilbrick, A M , Pii 1) f 

Fellow of Nt'braska State University Formerly Scholar and Resident b'ellow ol| 
Harvard University Member of American Historical Association ( 

Francis Watt, M A / 

Barnstcr-at-Law, Middle Temple Author of Law's Lumber Room ( 

Frederick William Rudler, T S O , F G S f 

Curator and Librarian of the Museum of ITactical C.eologv London, 1879-1902 | 
President of the Geologists' Association, 1887-1889 ( 

Frederick York Powei l, D C L , LL D / 

See the biographical article, Powell, Frederick York ( 

George A Boulenger, F R S , D Sc , Ph D f 

In charge of the collections of Reptiles and Fishes Department ol Zexrlogy, British -J 
Museum Vice-l^esident of the Zoological Society of London ( 


Insanity : Hospital 
Treatment 

Independence. 
Declaration of. 

Inn and Innkeeper. 

Hyacinth ; loiite. 

Iceland : History, and 
Ancient Literature 

Ichthyology (tn part). 


George Abraham Grierson, C I E , Ph D , D Litt (Dublin). ( 

Member of the Indian Civil Service, 187^-190^ In charge of Linguistic Survey off 

India, 1898-1902 Gold Medallist, Royal Asiatic Society 1909 Vice-lYesident-| IndO- Aryan Languages, 
of the Royal Asiatic Society Formerly Fellow of Calcutta University Author of j 
The Languages of India, &c I 

Grenville Arthur James Cole f 

Director of the Geological Survey of Ireland Professor of Geology, Royal Colleger Ireland : Geology 
of Science for Ireland, Dublin Author of Aids in Practical Geology , &c 

Sir George Christopher Molesworth Birdwood, K.C I E. 

See the biographical article, Birdwood, Sir G C M \ *"®®"*®* 


Georoe Francis Hill M A. , [inserlpMoii. : Grtek 

Assistant in Department of Coins and Medals British Museum Author of 

Sources for Greek History 4^8-431 b c ; Handbook of Greek and Roman Coins, &c. [ pari) 
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George Gordon Coulton, M A ( 

Birkbeck Lecturer m Ecclesjastical History, Trinity College, Cambndge. Author-j Indulgence, 
of Medieval studies, Chaucer and hts England, See V. 

George Herbert Carpenter, B Sc (Lond ) | Hymenoptera ; 

Professor of /oology m the Royal College of Science, Dublin Author of Insects . -j lohneumon-Fly ; 
tkar Structure and Life [Inseot. 

GrA7IAI)I0 I. Ascou. r 

Stnator of the Kingdom of Italy Professor of Comparative Grammar at the I Italian Language (in />ar/). 

Tlnivcrsity of Milan Author of CoUice Jslande^e , See [ 

George jAMiEbON, C M G , M A ( 

lonutrlv Consul-Cjit ncral at Shangliai, and Consul and Judge of the Supreme Court,-! Hwang Ho. 

Shanghai I 

Gustav Kruger, Ph 1) ( 

I’roftssor of Church History in the University of Giessen Author of Das PapsUhutn IrenaeUS. 

I 

George Pbbcival Mudge, ARCS, F.Z S. ( 

Ltcliirtr on Biology Ivonnon Hospital Medical College, and London School of ! Incubatlon and IncubatorS. 
Medicine for Women University of London Author of A Text Book of Zoology , &c t 


Verv Rev George William Kitchin, M A., D D , F S A. 

D( an of Durham, and Warden of the University of L>urham Hon Student of 
Christ Church OKfonl Fellow of King’s College, London Dean of Winchester, 
1883-1801 Author of A History of France, &c 


Hutten, Ulrich von. 


Rev Griffithes Whffter Thatchfr, M A , B D 

Wnrden of Camckn College, Sydney NSW Formerly Tutor m Hebrew and Old 
UcsLiment History at Manslield College, Oxford Author of a Commentary on 
Judges, An Arabic Grammar, Sec. 


Ibn ‘Abd Rabbihi ; 

Ibn 'Arabl , Ibn Athir ; 
Ibn Duraid , Ibn Farad! ; 
Ibn Farid , Ibn Hazm ; 
Ibn Hisham , Ibn Ishaq ; 
Ibn Jubair ; Ibn KhaldQn 
(in part) , 

Ibn KhalhkSn , 

Ibn Qutaiba , Ibn Sad , 
Ibn Tutail ; Ibn Usaibi'a ; 
Ibrahim Al-Mausill. 


Hugh riiisiiOLM, MA ( 

I'orrnorly Schol ir of Coqius Chnsti College, Oxford Editor of the iith edition Iron Mask; Ismail. 
of the Encyrloptiedia Britanntca . Co editor of the loth edition t 


Sir Henrv C'reswicke Rawlinson, Bart , K (' B 

See the biographical .xitiele. Kauunson, sir Henry CRtswicKE 

Harrift L Hennessy, M D , (Biux ) L R C P I , L R C S I 

Henry Marion Howe, A M., LL 1) 

Professor of Metallur,;v, Columbia University Author of Metallurgy of Steel, &c 


I Isfahan : History 
r Infancy ; 

V Intestinal Obstruction. 
I Iron and Steel. 


Henrv New ion Du'eson, M A , D Si , F R G S 

Professor ot (icographv UnivirsUv College, Reading Author of Elementary 
Meteoiologv , Papers on Oceanography , &c 
IHrmwn Oeisner, M A , PhD 

la\loiiin Professor of the Itomance Languages in tlniversity of Gxfoid Meiubtr 
of Council of tlie Philological Society Author of A History of Provenial Littralutc , 
See. 

Henry Sturt, M A 

Author of Idola 1 heatri , / he Idea of a Eree Church, and Personal Idealism, 


I Indian Ocean. 

^Italian Literature (in part). 
I Induction. 


Rev Herbert Thomas Andrews r 

Profissor of New Testament Exegesis, New College, London Author of the I 
■’ Commentary on \cts " m the Westminster New Testament , Handbook on the) * 
JpHiyphul Book', in the “Ccntuiy Bible ” I 


Sir Henry Yule K C S I , C.B 

See the biographical article, Yule, Sir Henry 


{ibn 


Batuta (tn part)^ 


Israel Abrahams, M A. i 

Reader in Talmudic and Rabbinic Literature m the Umvcrsity of Cambndge I Ibn Tlbbon ; 

Formerly l*resulcnt Jewish Historical Society m England Author of A j Imma niiel Solomon. 

History of Jewish Literature, Jewish Life in the Middle &c I 


John Ambrose Fleming, M A , F RJ5 , D.Sc. r 

Pendt r Professor of Electrical Engineering in the University of London. Fellow | 
of Unicersity Ollegc, Lomlon Formerly Fellow of St John’s College. C^ambndge,-! Induction Coil, 
and Lecturer on Appheil Mechanics in the University Author of Magnets and\ 

Electric Currents 

James Burgess, C I K , LL D , F R S (Edin ), F R.G S , Hon A R LB A. [ 

Formerly Director General of Archaeological Survey of India Author of Archaeo-] Architecture. 

logical Survey of Western India Editor of Fergusson’s History of Indian ArckiA 
tecture I 

Sir John Batty Tukf, Kt , M D , F R S (Edin ), D Sc , LL D f 

ITesiiKnt di the Neurological Society of the United Kingdom Medical DtrectorJ Hysteria (in part), 
of New ‘Laughton Hall Asylum, Edinburgh M P for the Universities oi Edinburgh | Insanity : Medical. 
and St Andrews, 1900- igio t. 
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Right Rev John C uthbert TIedi ey, O S B , D D 

R C Bishop of Newport Author of The Holy Eucharist] Ac 


jlmmaoulate Conception. 


John Charles Van Dyke f 

Professor of the History of Art Rutger’s College New Brunswick N T I T„nae« CAonrA 

Editor of The Studio and Art Review Author of Art jor Art's Sake, History ofi * * 

Painting, Old English Masters, Ac I 


James Claude Webster 

Barrister-at-Law, Middle Temple 

James David Bourchier, M A , F R GS. 

IGng’s Collc^jc, Caiul)nd>;e Corrcspondi nt oil he 'limes in South-Eastern Europe 
tA)mmand('r of the Orders of Prince Damlo of Montcncgio and of the Saviour of 
Greece, and Officer of the Ordtr of St Alexander of Bulgaria. 


Inns of Court. 

Ionian Islands. 


John FAiTHtuLi. Fleet, C I E , D j 

>>^omnussioncr oi ( cnlral and Southern Dnisions of Bombay, 1891-1897 Author j inscriptions : Indtatl, 
of Inscriptions of the Larly Oupta Kings, \c t 

James Imt/mauricf-Kelly, Litt D , P' R Hisi S r 

Gilmour I'role isor ol Spanish Language and Literatun', Ijverpool University j 
Norman McColl I,cctunr ( ambndge University I Glow of the Bntish Academy ■! Isla, J. F. de. 

Memlxr ot the Royal Spanish Acadimy Kniedit t oiniuaii ler of the Older of j 
Alphonso XII Authoi of A History of ‘ipantsh Literatme, Ac J 

John Graham Kerr, M A , F R S i 

Regius I’lolesior ol /oology m the University of f >1 esgow Eomu rly Demonstrator I 

in Animal Morphology m tin University of (,ambndgc Tellow of Christ's College, -J Ichthyology (in pint) 
Cambridge 1898-1904 Walsingham Meelallibt, 1898 Neill I’n/eman, Royal 
Society of Edinburgh 1904 J 


Sir James George Scott, K C I E | 

Superintendent and I'olitieal Ofheer, Southern Shan States Author of Bterwa,-! Irrawaddy. 
a (landhook, I he Upper liurma Gazetteer, Ac [ 


John Henr^ Arihur Hart, M A 
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HUSBAND, properly the “ head of a household,” but now 
chiefly used in the sense of a man legally joined by marriage to 
a woman, his ” wife ” , the legal relations between them arc 
treated below under Husband and Wipe The word appears 
m 0 . Eng as husbonda, answering to the Old Norwegian 
husbdfuh, and means the owner or freeholder of a /mi, or house 
The last part of the word still survives m “ bondage ” and ” bond- 
man,” and is derived from bita, to dwell, which, like Lat colere, 
means also to till or cultivate, and to have a household “ Wife,” 
m 0 . Eng rmf, appears m all Teutonic languages except Gothic , 
cf Ger. Wetb, Dutch wtjf, &c , and meant originally simply 
a female, ” woman ” itself being derived from wtfman, the 
pronunciation of the plural wtmttien still preserving the original i 
Many derivations of ‘‘ wife ” have been given , thus it has lieen 
connected with the root of “ weave,” with the Gothic waibjan, 
to fold or wrap up, referring to the entangling clothes worn 
by a woman, and also with the root of vibrare, to tremble 
These arc all merely guesses, and the ultimate history of the 
word IS lost. It does not appear outside Teutonic languages 
Parallel to “ husband ” is ” liousewife,” the woman managing 
a household The earlier hnsivtf was pronounced husstf, and 
this pronunciation survives in the application of the woid to 
a small case containing scissors, needles and pins, cottons, &c. 
From this form also derives ” hussy,” now only used in a de- 
preciatory sense of a light, impertinent girl. Beyond the meaning 
of husband as a married man, the word appears in connexion 
with agriculture, in “ husbandry ” and ‘‘ husbandman ” Accord- 
ing to some authorities “ husbandman ” meant originally in 
the north of England a holder of a ” husbandland,” a manorial I 
tenant who held two ox-gangs or virgates, and ranked next ' 
below the yeoman (see J C. Atkinson m Notes and Queries, 
6 th senes, vol. xii., and E. Bateson, History of Northumberland, 

11 , 1893) From the idea of the manager of a household, 

” husband ” was in use transferred to the manager of an estate, 
and the title was held by certain officials, especially in the great 
trading companies Thus the ” husband ” of the East India 
Company looked after the interests of the company at the 
custom-house. The word m this sense is practically obsolete, 
but It still appears in “ ship’s husband,” an agent of the owners 
of a ship who looks to the proper equipping of the vessel, and her 
repairs, procures and adjusts freights, keeps the accounts, makes 


j clLirter-parties and acts gtncrilly as m.inagcr of the ship’-. 

employment Where such an agent is himself one of the owners 
I of the \essel, the name of “managing owner” is used 'J'he 
“ ship’s husband ” or “ managing owner ” must register his 
name and addiess at the port of registry (Merchant Shipping 
Act 1894, § 59) From the use of “ luisbanfl ” for a good and 
thrifty manager of a household, the verb “ to husband ” means 
to economize, to lay up a st(‘re, to save 

HUSBAND AND WIFE, I^aw relating 10 For the modes 
m which the relation of husband and wife may lie lonstituUd 
and dissolved, see Mauri A(.l and Divori e 'live present article 
will deal only with the effect of marriage on the legal position 
of the spouses. Ihe person chiefly affected is the wile, who 
probably m all political systems becomes subject, m constqucni c 
of marriage, to some kind of disability. The most favourable 
system scArccl> leaves her as free as an unmarried woman ; and 
the most unfavourable subjects her absolutely to the authority 
of her husband In modern times the effect of marriage on 
properly is perhaps the most important of its consequences, 
and on this point the laws of different states show wide diversity 
of principles 

'I he history of Roman law exhibits a transition from an 
extreme theory to its opposite. 'Ihe position of ihe wife in the 
earliest Roman household w.is regulated by the law of Manus. 
She fell under the “hand ” of her husband,— liecame one of his 
family, along with hrs sons and daughters, natural or adopted, 
and his slaves The dominion which, so far as the children 
was concerned, was known as the patria pofestas, was, with 
reference to the wife, calkd the manut The subject memliers 
I of the family, whether wife or children, had, broadly speaking, 
no rights of their own If this institution implied the complete 
subjection of the wife to the husband, it also implied a much 
closer bond of union between them than we find m the later 
Roman law. The wife on her husband’s death succeeded, like 
the children, to freedom and a share of the inheritance. Manus, 
however, was not essential to a legal marriage ; its restraints 
were irksome and unpopular, and m course of time it ceased 
to exist, leaving no equivalent protection of the stability of 
family life. The later Roman marriage left the spouses com- 
paratively independent of each other. The distance between 
the two modes of marriage may M estnnated by the fact that, 
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while under thp former the wifewas oneof the husband’s immediate 
heirs, under the latter she was called to the inheritance only 
after his kith and kin had been exhausted, and only n\ preference 
to the treasury. It seems doubtful ho\vf^ she had, during 
the (ontinuame of marnage, a legal right to enforce aliment 
from her husband, although if he neglected her she had the 
unsatibfat tory remedy of an easy divorce 'I'hc law, in fact, pre- 
ferred to leave the parties to arrange their mutual r^hts and 
obligations by private contracts. Hence the importa»»ctf€f the law 
of settlements (Doles) The Dos and the Donatio (^ntc niplias were 
settlements by or on behalf of the husband or wife> during the 
continuance of the marriage, and the law ^ems tO" have looktd 
with some jealousy on gifts made by Qn© ta the other m any 
less formal way, as possibly tainted with undue influence. During 
the marriage the husband had the administration of the property 
I’he mauus of the Roman law appears to be only one instance 
of an institution common to all primitive societies On the 
continent of Europe after many centuries, durmg which local 
usages were brought under the influence of principles derived 
from the Roman l.iw, a theory of marriage became established, 
the leading feature of whiih is the community oj goods between 
husband and wife Describing the principle as it prevails in 
ranee, Story (Conflict of Laws, § 130) says* “ This community 
or nuptial partnership (in the absence of any special contract) 
generally exUnds to all the movable property of the husband 
and wife, and to the fruits, income and revenue thereof . . . 
It extends also to all immovable property of the husband and 
wife actjuired during the marnage, but not to such immovable 
property as either possessed at the time of the marriage, or 
which came to them afterwards by title of succession or by gift. 
Ihe property thus acquired by this nuptial partnership is lialile 
to the debts of the parties existing at the time of the marriage , 
to the debts contracted by the husband during the community, 
or by the wife during the community with the consent of the 
husband ; and to debts contracted for the maintenance of the 
family . . . The husband alone is entitled to administer the 
property of the community, and he may alien, sell or mortgage 
it without the coTK’urrencc of the wife.” But he cannot dispose 
by will of more than his share of the common property, nor can 
he part with it gratuitously inter vivos The community is 
dissolved by death (natural or civil), divorce, separation of 
body or separation of property. On separation of body or of , 
property the wife is entitled to the full control of her movable 
property, but cannot alien her immovable property, without 
her husband's consent or legal authority. On the death of 
either party the property is divided in equal moieties between 
the survivor and the heirs of the deceased. 

Lcav of England. — The English common law as usual followed 
Its own course in dealing with this subject, and in no department 
were its rules more entirely insular and independent. The 
text writers all assumed two fundamental principles, which 
between them established a system of rights totally unlike that 
just described Husband and wife were said to be one person m 
tlie eye of the law — untca persona, quia caro una et sanguis unus. 
Hence a man could not grant or give anything to his wife, 
because she was himself, and if there were any compacts between 
them before marriage they were dissolved by the union of persons. 
Hence, too, the old rule of law, now greatly modified, that husband 
and wife could not be allowed to give evidence against each 
other, m any trial, civil or criminal The unity, however, was 
one-sided only ; it was the wife who was merged m the husband, 
not the husband in the wife. And when the theory did not 
apply, the disabilities of “ coverture ” suspended the active 
exercise of the wife’slcgal faculties. The old technical phraseology 
described husband and wife as baron and feme ; the rights of 
the husband were baronial rights From one point of view the 
wife was merged m the husband, from another she was as one of 
his vassals. A curious example is the immunity of the wife in 
certain cases from punishment for crime committed m the 
presence and on the presumed ( oercion of the husband “ So 
great a favourite,” Sviys Blackstone, “ is the female sex of the 
laws of England.” 
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The application of these principles with reference to the 
property of the wife, and her capacity to contract, may now be 
briefly traced 

I'hc freehold property of the wife became vested m the husband 
and herself during the coverture, and he had the management 
and the profits. If the wife had been in actual possession at 
any time during the marriage of an estate of inheritance, and if 
there had been a child of the marnage capable of inheriting, 
then the husband became entitled on his wife’s death to hold 
the estate for his own life as tenant by the curtesy of England 
(curialitas).^ Beyond this, however, the husband s rights did 
not extend,and the wife’s heir at last succeeded to the inheritance. 
The wife could not part with her real estate without the concur- 
rence of the husband , and even so she must be examined 
apart from her husband, to ascertain whether she freely and 
voluntarily consented to the deed 

With regard to personal property, it passed absolutely at 
common law to the husband Specific things m the possession 
of the wife (choses in possession) became the property of the 
husband at once ; things not m possession, but due and re- 
coverable from others (choses in action), might be recovered 
by the husband A chose in action not reduced into actual 
possession, when the marriage was dissolved by death, reverted 
to the wife if she was the survivor , if the husband survived 
he could obtain possession by taking out letters of administra- 
tion. A chose m action was to be distinguished from a specific 
thing which, although the property of the wife, was for the 
time being in the hands of another. In the latter case the 
property Wtvs in the wife, and passed at once to the husband , 
in the former the wife had a mere jus in personam, which the 
husband might enforce if he chose, but which was still cap- 
able of reverting to the wife if the husband died without 
enforcing it. 

The chattels real of the wife (t e , personal property, dependent 
on, and partaking of, the nature of realty, such as leaseholds) 
passed to the husband, subject to the wife’s right of survivorship, 
unless baired by the husband by some act done during his life. 
A disposition by will did not bar the wife’s interest ; but any 
disposition inter vivos by the husband was valid and effective. 

The courts of equity, however, greatly modified the rules of 
the common law by the introduction of the wife’s separate 
estate, t e property settled to the wife for her separate use, 
independently of her husband. I'hc principle seems to have 
Ijcen originally admitted in a case of actual separation, when 
a fund was given for the maintenance of the wife w’hile living 
apart from her husband And the conditions under which 
separate estate might be enjoyed had taken thebourt of Chancery 
many generations to develop. No particular form of words was 
necessary to create a separate estate, and the intervention of 
trustee.s, though common, was not necessary. A clear intention 
to deprive the husband of his common law rights was sufficient 
to do so In such a case a married woman was entitled to deal 
with her property as if she was unmarried, although the earlier 
decisions were in favour of requiring her binding engagements 
to be in writing or under seal. But it was afterwards held that 
any engagements, clearly made with reference to the separate 
estate, would bind that estate, exactly as if the woman had been 
a feme sole. Connected with the doctrine of separate use was 
the equitable contrivance of restraint on anhapation with which 
later legislation has not interfered, whereby property might be 
so settled to the separate use of a married woman that she could 
not, during coverture, alienate it or anticipate the income 
No such restraint is recognized m the case of a man or df a feme 
sole, and it depends entirely on the separate estate ; and the 
separate estate has its existence only during coverture, so that 
a woman to whom such an estate is given may dispose of it so 
long as she is unmarried, but becomes bound by the restraint as 
soon as she is married. In yet another way the court of Chancery 
interfered to protect the interests of married women. When a 

* Curtesy or courtesy has been explained by legal writers as 
'* ansing by favour of the law of England " The word has nothing 
to do with courtesy in the sense of complaisance. 
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husband sought the aid of that court to get possession of his 
wife’s chosts m action, he was required to make a provision 
for her and her children out of the fund sought to be recovered. 
This IS called the wife’s egutiy to a settlement, and is said to be 
based on the original maxim of Chancery jurisprudence, that 
“ he who seeks equity must do equity ” Two other property 
interests of minor importance are recognised. The wife’s fnn- 
money is a provision for the purchase of clothes and ornaments 
suitable to her husband’s station, but it is not an absolute 
gift to the separate use of the wife ; and a wife surviving her 
husband cannot claim for more than one year’s arrears of pm- 
money. Paraphernalia are jewels and other ornaments given 
to the wife by her husband for the purpose of being worn by her, 
but not as her separate property. I he husband may dispose 
of them by act inter vivos but not by will, unless the will confers 
other benefits on the wife, in which case she must elect between 
the will and the paraphernalia. She may also on the death 
of the husband claim paraphernalia, provided all creditors 
have been satisfied, her right being superior to that of any 
legatee 

The corresponding interest of the wife in the property of the 
husband is much more meagre and illusory. I^esides a general 
right to maintenance at her husband’s expense, she has at common 
law a right to dower {qv)va. her husband’s lands, and to a pars 
rationabihs (third) of his personal estate, if he dies intestate 
The former, which originally was a solid provusion for widows, 
has by the ingenuity of conveyancers, as well as by positive 
enactment, been reduced to very slender dimensions. It may 
be destroyed by a mere declaration to that effect on the part 
of the husband, as well as by his conveyance of the land or by 
his will 

The common practice of regulating the rights of husband, 
wife and children by marriage settlements obviates the hardships 
of the common law — at least for the women of the wealthier 
classes. The legislature by the Mamed Women’s Property 
Acts of 1870, 1874, 1882 (which repealed and consolidated the acts 
of 1870 and 1874), 1893 and 1907 introduced very considerable 
changes The chief provisions of the Mamed Women’s Property 
Act 1882, which enormously improved the position of women 
unprotected by marriage settlement, are, shortly, that a married 
woman IS capable of acquiring, holding and disposing of by will 
or otherwise, any real and personal property, m the same manner 
as if she were a jeme sole, without the intervention of any trustee 
The property of a woman married after t’ne beginning of the 
act, whether belonging to her at the time of marriage or acquired 
after mamage, is held by her as a ^eme sole The same is the case 
with property acquired after the beginning of the act by a woman 
married before the act. After marriage a woman remains liable 
for antenuptial debts and liabilities, and as between her and her 
husband, in the absence of contract to the contrary, her separate 
property is deemed primarily liable The husband is only 
liable to the extent of property acquired from or through his 
wife The act also contained provisions as to stock, investment, 
insurance, evidence and other matters The effect of the act 
was to render obsolete the law as to what created a separate 
use or a reduction into possession of choses in action, as to equity 
to a settlement, as to fraud on the husband’s marital rights, 
and as to the inability of one of two married persons to give 
a gift to the other Also, in the case of a gift to a husband and 
wife m terms which would make them joint tenants if unmarried, 
they no longer take as one person but as two The act contained 
a special saving of existing and future settlements ; a settlement 
being still necessary where it is desired to secure only the enjoy- 
ment of the income to the wife and to provide for children 
The act by itself would enable the wife, without regard to family 
claims, instantly to part with the whole of any property which 
might come to her. Restraint on anticipation was preserved 
by the act, subject to the liability of such property for antenuptial 
debts, and to the power given by the Gjnveyancing Act i88i 
to bind a married woman’s interest notwithi^ndii^ a clause 
of restraint The Married Women's Property Act of 1893 
repealed two clauses in the act of 1882, the exact bearing of 
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j which had been a matter of controversy. It provided specifically 
that eveiy contract thereinafter entered into by a married 
woman, otherwise than as an agent, should be deemed to be a 
contract entered into by her with respect to and be binding 
upon her separate property, whether she was or was not m fact 
possessed of or entitled to any separate property at the time 
when she entered into such contract, that it should bind all 
separate property which she might at any time or thereafter 
lie possessed of or entitled to, and that it should be enforceable 
by process of law against all property whicli she might tlicreaftcr, 
while discovert, be possessed of or entitled to. The act of 1907 
enabled a married woman, without her husband, to dispose of 
or jom in disposing of, real or personal property held by her 
solely or jomtly as trustee or personal representative, m like 
manner as if she were a feme sole. It also provided that a settle- 
ment or agreement for settlement whether before or after 
marriage, respecting the property of the woman, should not 
be valid unless executed by her if she was of full age or confirmetl 
by her after she attained full age. The Married Women’s 
Property Act 1908 removed a curious anomaly by enacting 
that a married woman having separate property should be 
equally liable with single women and widows for the maintenance 
of parents who are in receipt of poor relief. 

The British colonies generally have adopted the principles of 
the English acts of 1882 and 1893. 

Law of ScoUand — 1 he law ot Scotland dirters less from Kof^lwh 
law than the uac of a very different IvrnimoloKy would lead us to 
Mipposc l*he phrase commumo bonorutn has been employed to 
express the interest which the spouses have 111 the movable jiroperty 
of both, hot its us© has been sowrely censured as ©Hsentially in- 
accurate and imsleadiug. it has boon contended tliat there was no 
re^tl community of poods, and no partnership or soaietas between 
the spouses The wife’s movable nro(>erty, with certain extepUons, 
and subject to special agreements, oecamc a.s absolutely the property 
of the httsbaiKl as it did m English law The notion of a communto 
vras, however, favoured by the peculiar rights of the wife and chihlitm 
on tlie dissolution of the marri.vge. ihrevious to the Intestate 
Movable Succession (ScoUanrl) Act 1855 tlic law stood as follows 
Ihe fund formed by the movable property of both spouses may be 
dealt with by the husband as he pleases during life , it is increased 
by bis acquisitions and dimiatslicd by his debts. The respective 
shares contnbuted by husband ami wife return on the diSMolwtion af 
the marriage to tliem or their reprostntalives if the marriage be 
dissolved within a year and a day, and without a living child Otlier- 
wise the division is into two or three shares, aceordmg as tliiUlren are 
cxjjtmg or not at the dissolution of the marriage On the deatli of 
the husband, his children take ono-tlitrcl (called iegiltm), the widow 
takes one-third [jus reliUad), and the lemainmg ©nt -third (the dead 
part\ goes according to his will or to his next of kin If tlure be no 
children, the ;hs reheia* and the dead's pait are each one-half If 
the wife die lx:fore the husband, her representatives, whether children 
or not, are creditors for the value of her share The statute above- 
mentioned, however, enacts that " where a wife sliall predecease her 
husband, the next of km, executors or other rtprewnlatives of such 
wife, whrther testate or intestate, shall have no right to any share of 
tlie goods m communion , nor shall any Kgacy or bujuest or testa- 
mentary disposition thereof by such wife, ahect or attach to the said 
goods or any portion thereof " It also abolishes the rule by winch 
the shares revert if the marriage docs not subsist for a year and a day. 
Several later acts apply to {Gotland some of the principles of the 
English Mamed Women's Property Acts These ore the Married 
Women's Property (.Scotland) Act iSry, which protects the earnings, 
&c , of wives, and Uimts the husband s liability for antenuptial debts 
of the wife, the Married Women's Policies of Assurance (Scoiland) 
Act 1880, which enables a woman to contract for a policy of assurance 
for her separate use, and the Mamed Women’s Property (Scotland) 
Act iSBj, which abolished the jus marttt 

A wife's ktritable property does not pass to the husband on 
marriage, but he acquires a right to the administration and profits. 
His courtesy, as m English law, is also recognized On the other 
hand, a widow has a Urce or hfe-rent of a third part of the husband's 
heritable estate, unless she has accepted a conventional provision 

Continental Europe — Smee 1882 English legislatioa in the matter 
of mamed women's proj>erty has progressed from perhaps the most 
baclmard to the foremost place m Europe By a curious contrast, 
the only two European countries where, in the absence of a settle- 
ment to the contra^, independence of the wife's property was recog- 
nized, were Kuasia and Itoiy. But there ts now a marked tendency 
towards contractual emancipation Sweden adoptc<] a Ja\v on thes 
subject m 1874, Denmark m 1880, Norway in r888 permany 
followed, the Civil Code which came into operation in tfjoo (Art 
1367) pnDvtding that the wife's wages or eammgB shall form part of 
V^rtieMlsgul or separaU pro^rty, which a previoua Mticle 
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(1365^ placed beyond the husband's control As regards property 
accruing to the wife in Germany by succession, will or gift tnter 
VIVOS, it is only separate propcity wnere the donor has deliberately 
stipulated exclusion of the husband’s right 

in France it seemed as if the system of community of property 
was ingrained in the institutions of the country But a law of 1907 
lias brought France into line with other countiics Ihis law gives a 
inaiiied woman sole control over earnings from her personal work 
and savings therefrom She can with such money aciiuire personalty 
or realty, over the former of which she has absolute control But 
if she abuses her rights by squandering her money or administering 
her property badly or imprudently the husband may apply to the 
court to have her freedom restricted 
American Law — In the United States, the revolt against the 
common law theory of husband and v ife was earned farther than in 
England, and legislation early tended in the direction of absolute 
ecpiahty between the sexes Each state has, however, taken its 
own way and selecteil its own time for introducing modifications of 
the existing law, so that the legislation on this subject is now 
exceetlingly complicated and difficult James Schouler {Law of 
Domestic Relations) gives an account of the general result m the 
different states to which reference may be made The peculiar 
system of Homestead Laws in many of the states (see Homestead 
and Expmption Laws) constitutes an inalienable provision for the 
wife and family of the householder 

HUSHI (Rumanian Huft), the capital of the department 
of Falciu, Rumania , on a branch of the Jassy-Galatz railway, 
0 m W. of the river Pruth and the Russian frontier Pop 
(1900) 15,404, about one-fourth being Jews. Hushi is an episcopal 
sec The cathedral was built in 1491 by Stephen the Great of 
Moldavia. There are no important manufactures, but a large 
fair is held annually in September for the sale of live-stock, 
and wine is produced m considerable quantities Hushi is said 
to have been founded in the 15th century by a colony of Hussites, 
from whom its name is derived. The treaty of the Pruth between 
Russia and 7 'urkey was signed here in 1711 
HUSKISSON, WILLIAM (1770-1830), English statesman and 
financier, was descended from an old Staffordshire family of 
moderate fortune, and was bom at Ihrch Moreton, Worcester- 
shire, on the iith of March 1770. Having been placed m his 
fourteenth year under the charge of his maternal great-uncle 
Dr Gem, physician to the English embassy at Pans, m 1783 
he passed his early years amidst a political fermentation which 
led him to take a deep interest in politics Though he approved 
of the French Revolution, his sympathies w'cre with the more 
moderate party, and he became a member of the “ club of 1789,” 
instituted to support the new form of constitutional monarchy 
m opposition to the anarchical attempts of the J.icobins He 
early displayed his mastery of the principles of finance by a 
Dtscours delivered m August 1790 before this society, m regard 
to the issue of assignats by the government The Dtscoun 
gamed him considerable reputation, but as it failed m its purpose 
he withdrew from the society. In January 1793 he was appointed 
by Dundas to an office created to direct the execution of the 
Aliens Act ; and in the discharge of his delicate duties he mani- 
fested such ability that in 1795 he was appointed under-secretary 
at war. In the following year he entered parliament as member for 
Morpeth, but for a considerable period he took scarcely any part 
in the debates. In 1800 he inherited a fortune from Dr Gem. 
On the retirement of Pitt in 1801 he resigned office, and after 
contesting Dover unsuccessfully he withdrew for a time into 
private life. Having m 1804 been chosen to represent Liskeard, 
he was on the restoration of the Pitt ministry appointed secretary 
of the tieasury, holding office till the dissolution of the ministry 
after tlie death of Pitt in January 1806. After being elected 
for Harwich m 1807, he accepted the same office under the duke 
of Portland, but he withdrew from the ministry along with 
Canning in 1809. In the following year he published a pamphlet 
on the currency system, which confirmed his reputation as the 
ablest financier of his time , but his free-trade principles did not 
accord with those of his party. In 1812 he was returned for 
Chichester. When in 1814 he re-entered the public service, it 
was only as chief commissioner of woods and forests, but his 
influence was from this time very great in the commercial and 
financial legislation of the country. He took a prominent part 
in the corn-law debates of 1814 and 1815 ; and m 1819 he 
presented a memorandum to'^Lord Liverpool advocating a large 


reduction in the unfunded debt, and explaining a method for 
the resumption of cash payments, which was embodied in the 
act passed the same year. In 1821 he was a member of the 
committee appointed to inquire into the causes of the agricultural 
distress then prevailing, and the proposed relaxation of the com 
laws embodied in the report was understood to have been chiefly 
due to his strenuous advocacy In 1823 he was appointed 
president of the board of trade and treasurer of the navy, and 
shortly afterwards he received a seat in the cabinet In the 
same year he was returned for Liverpool as successor to Canning, 
and as the only man who could reconcile the Tory merchants 
to a free trade policy Among the more important legislative 
changes with which he was principally connected were a leform 
of the Navigation Acts, admitting other nations to a full equality 
and reciprocity of shipping duties , the repeal of the labour laws ; 
the introduction of a new sinking fund , the reduction of the 
duties on manufactures and on the importation of foreign goods, 
and the repeal of the quarantine duties In accordance with 
his suggestion Canning in 1827 introduced a measure on the 
corn laws proposing the adoption of a sliding scale to regulate 
the amount of duty A misapprehension between Huskisson 
and the duke of Wellington led to the duke proposing an amend- 
ment, the success of which caused the abandonment of the 
measure by the government After the death of Canning in the 
same year Huskisson accepted the secretaryship of the colonics 
under Lord Goderich, an office which he continued to hold in 
the new cabinet formed by the duke of Wellington in the following 
year After succeeding with great difficulty in inducing the 
cabinet to agree to a compromise on the corn laws, Huskisson 
finally resigned office in May 1829 on account of a difference 
with his collcaguts in regard to the disfranchisement of East 
Retford On the 15th of September of the following year he v as 
accidentally killed by a locomotive engine while present at the 
opening of the Liverpool and Manchester railway 

See the Life of Huskisson, by J Wright (I ondon, 1831) 

HUSS (or Hus), JOHN (c. 1373-1415), Bohemian reformer and 
martyr, was born at Hussinecz,* a market v illage at the foot of 
the Bohmerwald, and not far from the Bavarian frontier, between 
1373 ttnd 1375, the exact date being uncertain. His paitnts 
appear to ha^e been well-to-do Czechs of the peasant class 
Of his early life nothing is recorded except that, notwithstanding 
the caily loss of his father, he obtained a good elementar) 
education, first at llussmecz, and afterAvards at the neighbouring 
town of l^rachaticz At, or only a very little beyond, the 
usual age he entered the recently (1348) founded university of 
Prague, viheie he became bachelor of arts in 1393, bachelor 
of theology in 1394, and master of arts in 1396. In 1398 
he was chosen by the Bohemian “ nation ” of the university 
to an examincr^hip for the bachelor’s degree , in the 
same year he began to lecture also, and there is reason to 
believe that the philosophical writings of ^^ycllffc, with which 
he had been for some years acquainted, veie his text-books 
In October 1401 he was made dean of the philosophical faculty, 
and for the half-yearly period fiom October 1402 to April 1403 
he held the office of rector of the university. In 1402 also he 
was made rector or curate {capellanus) of the Bethlehem chapel, 
which had in 1391 been erected and endowed by some zealous 
citizens of Prague for the purpose of providing good popular 
preaching in the Bohemian tongue. This appointment had 
a deep influence on the already vigorous religious life of Huss 
himself , and one of the effects of the earnest and independent 
study of Scripture into which it led him was a profound Conviction 
of tlie great value not only of the philosophical but also of the 
theological writings of Wycliffe. 

This newly-formed sympathy with the English reformer did 
not, in the first instance at least, involve Huss m any conscious 
opposition to the established doctrines of Catholicism, or in 
any direct conflict with the authorities of the church , and for 

^ From which the name Huss, or more properly Hus, an abbrevia- 
tion adopted by himself about 1396, is derived Prior to that date 
he was mvanably known as Johann Hussynecz, Hussmecz, Hussenicz 
or de Hussynecz 
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several years he continued to act in full accord with his archbishop 
(Sbynjek, or Sbynko, of Hasenburg) Thus in 1405 he, with 
other two masters, was commissioned to examine into ccrtam 
reputed mu'acles at Wilsnack, near Wittenberg, which had 
caused that church to be made a resort of pilgrims from all parts 
of Europe The result of their report was that all pilgrimage 
thither from the province of Bohemia was prohibited by the 
archbishop on pain of excommunication, while Huss, with the 
full sanction of his superior, gave to the world his first published 
writing, entited De Omni Sangwne Chrtstt Glortficato, m which 
he declaimed in no measured terms against forged miracles and 
ecclesiastical greed, urging Christians at the same time to desist 
from looking for sensible signs of Christ’s presence, but rather 
to seek Him m His enduring word. More than once also Huss, 
together with his fiiend Stanislaus of Znaim, was appointed 
to be synod preacher, and in this capacity he delivered at the 
provincial councils of Bohemia many faithful admonitions 
As early as the 28th of May 1403, it is true, there had been held 
a university disputation about the new doctrines of Wycliffe, 
which had resulted in the condemnation of certain propositions 
presumed to be his ; five years later (May 20, 1408) this decision 
had been refined into a declaration that these, forty-five m 
number, were not to be taught in any heretical, erroneous 
or offensive sense. But it was only slowly that the growing 
sympathy of Huss with Wycliffe unfavourably affected his 
relations with his colleagues in the priesthood In 1408, however, 
the clergy of the city and archiepiscopal diocese of Prague laid 
before the archbishop a formal complaint against Huss, arising 
out of strong expressions with regard to clerical abuses of which 
he had made use in his public discourses , and the result was 
that, having been first deprived of his appointment as synodal 
preacher, he was, after a vain attempt to defend himself in 
writing, publicly forbidden the exercise of any priestly function 
throughout the diocese Simultaneously with these proceedings 
in Bohemia, negotiations had been going on for the removal of 
the long-continued papal schism, and it had become apparent 
that a satisfactory solution could only be secured if, as seemed 
not impossible, the supporters of the rival popes, Benedict XIII. 
and Gregory XII , could be induced, in view of the approaching 
council of Pisa, to pledge themselves to a strict neutrality. 
With this end King Wenceslaus of Bohemia had recjucsted the 
co-operation of the archbishop and his clergy, and also the 
support of the university, m both instances unsuccessfully, 
although in the case of the latter the Bohemian “ nation,” with 
Huss at his head, had only been overborne by the votes of the 
Bavarians, Saxons and Poles There followed an expression 
of nationalist and particularistic as opposed to ultramontane 
and also to German feeling, which undoubtedly was of supreme 
importance for the whole of the subsequent career of Huss. In 
compliance with this feeling a royal edict (January 18, 1409) 
was issued, by which, m alleged confoimity with Paris usage, 
and with the original charter of the university, the Bohemian 
” nation ” received three votes, while only one was allotted to 
the other three “ nations ” combined , whereupon all the 
foreigners, to the number of several thousands, almost im- 
mediately withdrew from Prague, an occurrence which led to 
the formation shortly afterwards of the university of Leipzig 
It was a dangerous triumph for Huss , for his popularity 
at court and in the general community had been secured only 
at the price of clerical antipathy everywhere and of much German 
ill-w’ill. Among the first results of the changed order of things 
were on the one hand the election of Huss (October 1409) to be 
again rector of the university, but on the other hand the appoint- 
ment by the archbishop of an inquisitor to mquire into charges 
of heretical teaching and inflammatory preachmg brought 
against him. He had spoken disrespectfully of the church, it 
was said, had even hinted that Antichrist might be found to 
be in Rome, had fomented in his preaching the quarrel between 
Bohemians and Germans, and ^d, notwithstanding all that 
had passed, continued to speak of Wyclifie as both a pious man 
and an orthodox teacher. The direct result of this investi^tion 
IS not known, but it is impossible to disconnect from it the 
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promulgation by Pope Alexander V , on the 20th of December 
1409, of a bull which ordered the abjuration of all Wycliffitc 
heresies and the surrender of all his books, while at the same 
time — a measure specially levelled at the pulpit of Bethlehem 
<hapel — all preaching was prohibited except in localities which 
had been by long usage set apart for that use. 'Ihis decree, as 
soon as It was published in Prague (March 9, 1410), led to much 
popular agitation, and provoked an appeal by Huss to the 
pope’s better informed judgment ; the archbishop, however, 
resolutely insisted on tarrying out his instructions, and in the 
following July caused to be publicly bumed, in the courtyard 
of his own palace, upwards of 200 volumes of the writings of 
Wycliffe, while he pronounced solemn sentence of excommunua- 
tion against Huss and certain of his friends, who had in the 
meantime again protested and appealed to the new j)ope 
(John XXIII.). Again the populace rose on behalf of their hero, 
who, m his turn, strong in the < onscientious conviction that “ m 
the things whu h pertain to salvation God is to be obeyed rather 
than man,” continued uninterruptedly to preach in the Bethlehem 
chapel, and m the university began publicly to defend the so- 
called heretical treatises of Wycliffe, while from king and queen, 
nobles and burghers, a petition was sent to Rome praying that 
the condemnation and prohibition m the bull of Alexander V. 
might be quashed Negotiations were carried on for some months, 
but in vain ; in March 141 1 the ban was anew pronounced upon 
Huss as a disobedient son of the church, while the magistrates 
and councillors of Prague who had favoured him were threatened 
with a similar penalty in case of their giving him a contumacious 
support. Ultimately the whole city, which continued to harbour 
him, was laid under interdict ; yet he went on preaching, and 
masses were celebrated as u.sual, so that at the date of Archbishop 
bbynko’s death in September 1411, it seemed as if the efforts of 
ecc lesiastical authority had resulted in absolute failure 
The struggle, however, entered on a new pha.se with the 
appearance at league in May 1412 of the papal emissary charged 
with the proclamation of the papal bulls by which a religious 
war was decreed against the excommunicated King Ladislaus 
of Naples, and indulgence was promised to all who should take 
part in it, on terms similar to those which had been enjoyed 
by the earlier crusaders to the Holy Land. By his bolt! and 
thorough-going opposition to this mode of procedure against 
Ladislaus, ancl still more by his doctrine that indulgence could 
never be sold without simony, and could not be lawfully granted 
by the church except on condition of genuine contrition and 
repentance, IIuss at last isolated himsdf, not only from the 
archiepiscopal party under Albik of Unitschow, but also from 
the theological faculty of the university, and especially from 
such men as Stanislaus of Znaim and Stephen Paletz, who until 
then had been his chief supporters. A popular demonstration, 
in which the papal bulls had been paradecJ through the streets 
with circumstanc es of peculiar ignominy and finally burnt, led 
to intervention by Wenceslaus on behalf of public order ; three 
young men, for having openly assertecl the unlawfulness of the 
papal indulgence after silence had bee n enjoined, were sentenced 
to death (June 1412), the excommunication against Huss was 
renewed, and the interdict again laid on all plates which should 
give him shelter — a measure which now began to be more strictly 
regarded by the clergy, so that in the following December 
Huss had no alternative but to yield to the express wish of the 
king by temporarily withdrawing from Prague. A provincial 
synod, held at the instance of Wenceslaus in February 1413, 
broke up without having reached any practical result , and 
a commission appointed shortly afterwards also failed to bring 
about a reconciliation between Huss and his adversaries. The 
so-called heretic meanwhile spent his time partly at Kozihradck, 
some 45 m south of Prague, and partly at Krakowitz m 
the immediate neighbourhcxid of the capital, occasionally 
givii^ a course of open-air preaching, but fining his chief 
employment m maintaining that copious correspondence of 
which some precious frt^ments still are extant, and in the 
composition of the treatise, De Ecchesta, which subsequently 
furnished most of the material for the capital charges brought 
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against him, and was formerly considered the most iiT)f>ortant of 
his works, though it w mainly a transcript of Wycliffe’s vw)rk 
of the same name 

During the year 1413 the arrangements for the meeting of 
a general council at Ginstance were agreed upon between 
Sigismund and Pope John XXIII 'Fhe objects originally 
contemplated had been the restoration of the unity of tlie church 
and its reform in head and members ; but so great had become 
the prominence of Bohemian affairs that to these also a first 
place in the programme of the approaching oecumenical assembly 
refiiiired to be assigned, and for their satisfactory settlement 
the presence of Huss was necessary. His attendance was ac- 
cordingly requested, and the invitation was willingly accepted 
as giving him a long-wished-for opportunity both of publicly 
vinditating himself from charges which he felt to be grievous, 
and of loyally making confession for Chnst He set out from 
Bohemia on the 14th of October 1414, not, however, until he 
had carefully ordered all his private affairs, with a pi esentiment, 
which he did not conceal, that m all probability he was going 
to his death The journey, which appears to have been under- 
taken with the usual passport, and under the protection of 
several powerful Bohemian friends (John of Chlum, Wenceslaus 
of Duba, Henry of Chlum) who accompanied him, was a very 
prosperous one, and at almost all the halting-places he was 
received with a consideration and enthusiastic sympathy which 
he had hardly expei'tcHl to meet with anywhere in Germany 
On the ird of Novemlier he arrived at Constance , shortly after- 
wards there wiis put into his hands the famous imperial “ safe 
conduct,” the promise of which had been one of his inducements 
to quit the comparative security he had enjoyed in Bohemia 
'I’his safe conduct, which has been frequently printed, stated 
that Huss should, whatever judgment might be passed on lum, 
be allowed to return freely to Bohemia. This by no means 
provided for his immunity from punishment If faith to him 
iiad not been broken he would have been sent bac k to Bohemi.i 
to be punished by his sovereign, the king of Bohemia ITie 
treachery of King Sigismund is undeniable, and was indeed 
admitted by the king himself I'he safe conduct was probably 
indeed given by him to entice Huss to Constance On tlie 4th 
of December the pope appointed a commission of three bishops to 
investigate the case against the heretic , and to procure witnesses , 
to the demand of Huss that he might be permitted to employ 
an agent in his defence a favourable answer was at first given, 
but afterwards even this concession to the forms of justice wa.s 
denied. While the commission was engaged in the prosecution 
of Its enquiries, the flight of Pope John XXIII. took place on 
the 20th of Man h, an event which furnished a pretext for the 
removal of Huss from the Dominican convent to a more secure 
and more severe place of confinement under the charge of the 
bishop of Constance at Gottlieben on the Rhine. On the 4th 
of May the temper of the council on the doctrinal questions in 
dispute was fully revealed in its unanimous condemnation of 
Wycliffe, especially of the so-called “ fortj'^five articles” as 
erroneous, heretical, revolutionarv It was not, however, until 
the sth of June that the case of Huss came up for hearing ; the 
meeting, which was an exceptionally full one, took place in the 
refectory of the Francisi'an cloister Autograph copies of his 
work De heeWna and of the controversial tracts which he had 
written against Pnletz and Stanislaus of Znaim having been 
acknowledged by him, the extracted propositions on which the 
prosecution based their charge of heresy were read ; but as 
soon as the accused began to enter upon his defence, he w.is 
assailed by violent outcries, amidst which it was impossible 
for him to be heard, so that he was compelled to bnng his speech 
to an abrupt close, which he did with the calm remark : ** In 
such a council as this I had expected to find more propriety, 
piety and order.” It was found necessary to adjourn the 
sitting until the 7 th of June, on which occasion the outward 
decencies were better observed, partly no doubt from the circum- 
stani'e that Sigismund was present in person. The propositions 
which had been extracted from the DeEccteyia were again lurought 
up, a^d the relations between*Wychffe and Huss were discussed. 


the object of the prosecution being to fasten upon the latter the 
charge of hamng entnely adopted the doctrinal system of the 
former, including especially a denial of the doctrine of transub- 
stantidtion. The accused repudiated the charge of having 
abandoned the Catholic doctnne, while expressing hearty 
admiration and respect for the memory of Wycliffe. Being 
next asked to make an unqualified submission to the counnl, 
he expressed himself as unable to do so, while stating his willing- 
ness to amend his teaching wherever it had been shown to be 
false. With this the proceedings of the day were brought to 
a close. On the 8th of June the propositions extracted from 
the De Ecclesta were again taken up with some fulness of detail , 
some of these he repudiated as incorrectly given, others he 
defended ; but when a.sked to make a general recantation he 
steadfastly declined, on the ground that to do so would be a 
dishonest admission of previous guilt Among the propositions 
he could heartily abjure was that relating to transubstantiation , 
among those he felt constrained unflinchingly to maintain 
was one which had given great offence, to the effect that Chnst, 
not Peter, is the head of the church to whom ultimate appeal 
must be made The council, however, showed itself inaccessible 
to all his arguments and explanations, and its final resolution, 
as announced by Pierre d’Ailly, was threefold first, that 
Huss should humbly declare that he had erred m all the articles 
cited against him ; secondly, that he should promise on oath 
neither t(» hold nor teach them in the future ; thirdly, that 
he should publicly recant them On his declining to make 
this submission he was removed from the bar Sigismund 
himself gave it as his opinion that it had been clearly proved 
hv many witnesses that the accused had taught many pernicious 
heresies, and that even should he recant he ought never to be 
allowed to preach or teach again or to return to Bohemia, but 
that should he refuse recantation there was no remedy but the 
slake During the next four weeks no effort was spared to 
shake the determination of Huss , but he steadfastly refused 
to swerve from the path which conscience had once made clear. 
” I write this,” says he, m a letter to his friends at Prague, “ m 
prison and m chains, expecting to-morrow to receive sentence 
of death, full of hope m God that I shall not swerve from the 
truth, nor abjure errors imputed to me by false witnesses ” 
The sentence he expected was pronounced on the 6th of July 
in the presence of Sigismund and a full sitting of the council , 
once and again he attempted to remonstrate, but m vam, ancl 
finally he betook himself to silent prayer. After he had under- 
gone the ceremony of degradation with all the childish foimahties 
usual on such occasions, his soul was formally consigned by all 
those present to the devil, while he himself with clasped hands 
and uplifted eyes reverently committed it to Chnst He was 
then handed over to the secular arm, and immediately led to the 
place of execution, the council meanw'hile proceeding uncon- 
cernedly with the rest of its business for the day. Many 
incidents recorded in the histones make manifest the meek- 
ness, fortitude and even theerfulness with which he went to 
his death After he had been tied to the stake and the faggots 
had been piled, he was for the last time urged to recant, but 
his only reply was : “ God is my witness that I have never 
taught or preached that which false witnesses have testified 
against me He knows that the great object of all my preaching 
and writing was to conv’ert men from sin In the truth of that 
gospel which hitherto I have written, taught and preached, 
I now jo> fully die.” The fire was then kindled, and his voice 
as it audibly prayed m the words of the ” Kyne Elei^n ” was 
soon stifled in the smoke. When the flames had done their 
office, the ashes that were left and even the soil on which the}* 
lay were carefully removed and thrown into the Rhine 
Not many words are needed to convey a tolerably adequate 
estimate of the character and work of the pale thin man m 
mean attire,” who m sickness and poverty thus completed the 
forty-sixth year of a busy life at the stake The value of Huss 
as a schokr was formeriy underrated. The publication of his 
Sitper I V. Sentenharum has proved that he was a man of profound 
learning. Yet his principid glory wffl always be found^ on his 
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spiritual teaching. It might not be easy to formulate precisely 
the doctnnes for which he died, and certainly some of them, 
as, for example, that regarding the church, were such as many 
Protestants even would regard as unguarded and difficult to 
harmoni<^ with the maintenance of external church order , 
but his IS undoubtedly the honour of having been the chief inter- 
mediary in handing on from Wycliffe to Luther the torch which 
kindled the Reformation, and of having been one of the bravest of 
the martyrs who have died m the cause of honesty and freedom, 
of progress and of growth towards the light (j S Bl ) 

The w orka of Huss are usually classed under four heads : tlie 
dogmatical and polemical, the honuletical, the exegctical and tlie 
epistolary In the earlier editions of hu. works suthcient care was 
not taken to distinguish between his own writings and those of 
WycUffe and others who were associated with him In connexion 
with his sermons it is worthy of note that by means of them and by 
his public teaching generally Huss exerciM'd a considerable mfluence 
not only on the religious life ol liis time, but on the hltrary develop- 
ment of his native tongue The earliest collected edition of lus 
works, HtsCorta et tnonutneiila Joannts Hus et Hieronvmt Pragensts, 
was published at Nuremberg m 1558 and was icpnutod with a con- 
siderable quantity of new matter at Frankfort in 1 71 5 A Bohemian 
edition of the works has been edited by K J Erbcn (Pi ague, 1865 - 
1868), and the Documenta J. Hus vitam, doitrt)ian\ causam in 
Conslanhenst oonctho (1869), edited by F Palacky, is very valuable 
More recently Joannts Hus Opera omnta have been edited by W 
Flajshaus ( 1 -h-ague, 1904 fol ). The He Kcclesta was published by 
Ulrich von Hutten in 1520, other controversial writings by Otto 
Brumfels m 1524,' and Luther wrote an mtcrcsting preface to 
Eptsiolae Quaedam, which were published in 1337 These hpistolae 
have been translated onto French by L de Bonnechoso (1846), and 
the letters written during lus imprisonment have been edited by 
C von Kugelgen (Leipzig, 1902) 

The best and most easily accessible uiformation for the English 
reader on Huss is found m J A W Neandcr’s Allgemetne Geschichle 
der chrtsUtihen Reitgton uud Ktrche, translated by J Torrey (1850- 
1858) , m G. von Lechler's Wtclif und die Vorgeschtchte der Iteforma- 
tion, translated by P, Lorimcr (1878) , m H. H Milm^n’s History of 
Latin ChnsUanitv,vo\.'vm (1867), and m M Creighton’s 0/ 
the Papacy (1897) Among the earlier authorities is the Htstoria 
Hohgmica of Aeneas Sylvius (1475). The Ada of the council of 
Constance (published by P Labbe in hts Concilia, \o\. xvi , 1731 , by 
H von der Haardt in his Magnum Constantiense conct/i«m, vol \i , 
1700, and by H Finke m his Ada conctlit Comlanttensts, 1896) , 
and J Lenfant's Histotrr de la guerre des Hussites (i 731) and the same 
writer’s Htsloire dti conctle de Constance (1714) should bo consulted 
F. Palacky ’s Gesckichte liohmens (1864-1867) is also very useful. 
Monographs on Huss aie very numerous. Among them may be 
mentioned J von Hclfert, Studien uher Hus und Hieronymus 
(1853 , this work IS ultramontane in its sympatiues) , C von H6flcr, 
Hus und der Ahzug der deutschen Professoren und Sludenten aus Prag 
(1864) , W Borger, Johannes Hus und Konig Sigmund (1871) , 
E Dcius, Huss d la guerre des Husiiks (1878) . P Uhlmann, h 6 mg 
Sigmunds Geleit fitr Hus (1894) , J Ixiserth, Hus und 1^11/1/(1884), 
translated into English by M J Evans (1884) , A Jeep, Gerson, 
Wtclefus, Husstis, inter se comparati (1857) , and G von I.tchler. 
Johannes Hus (1889) See also Count Lutxow, 7 he Life and Times of 
John Hus (London, 1909) 

HUSSAR, originally the name of a soldier belonging to a 
corps of light horse raised by Matthias Corvinus, king of Hungary, 
m 1458, to fight against the Turks. The Magyar hustar, from 
which the word is derived, was formerly conneited with the 
Magyar husz, twenty, and was explained by a supposed raising 
of the troops by the taking of each tw'entieth man According 
to the New English Dtchonary the word is an adaptation of 
the Italian eorsaro, corsair, a robber, and is found in 15th-century 
documents coupled with praedones. The hussar was the typical 
Hungarian cavalry soldier, and, in the absence of good light 
cavalry in the regular armies of central and western Europe, 
the name and character of the hussars gradually spread mto 
Prussia, France, &c. Frederick the Great sent Major H. J. von 
Zieten to study the work of this type of cavalry in the Austrian 
service, and Zieten so far imjMXived on the Austrian model that 
he defeated his old teacher. General Baranyai, m an encounter 
between the Prussian and Austrian hussars at Rothschloss in 
1741. The typical uniform of the Hungarian hussar was followed 
with modifications in other European armies It consisted of 
a busby or a high cylmdncaJ cloth cap, jacket with heavy 
braiding, and a dolman or pelisse, a loose coat worn hanging 
from the left shoulder. The hussar regiments of the Bntish 
army were converted from light dragoons at the following dates : 


7th (1805), 10th and 15th (1806), i8th (1807, and again on 
revival after disbandment, 1858), 8th (1822), 11th (1840), 20th 
late and Bengal European Givalry) (i860), 13th 14th, und iqth 
late ist Bengal European Cavalrv) (1861) The 21st Earners 
were hussars from 1862 to 1897. 

HUS8ITBS, the name given to the followers of John Huss 
(1369-1415), the Bohemian reformer Ihoy were at first often 
called Wydiffites.as the theological theories of Huss were largely 
founded on the teiicliings of Wycliflc Huss indeed laid more 
stress on churih reform than on theological controversy. On 
such matters he always writes as a disciple of Wycliffe. The 
Hussite movement may be said to have sprung from three 
sources, which are however c losely ccmnectcd Bohemia, whu h 
had first received Christianity from the liast, was from geo- 
graphical and other causes long but very loosely connected 
with tlie Chun h of Rome The connexion Ivecame closer at the 
time when the schism with its violent controversies between 
the rival pontiffs, waged with the coarse mveitive customary 
to medieval theologians, had brought gieat discredit on the 
papacy Tlie terrible rapacity of its representatives m Bohemia, 
which increased m proportion as it Ijecame more difTuult to 
obtain money from western countries sue h as England and Franc e, 
caused general indignation ; and this was still further inU*nsified 
by the gross immorality of the Roman priests. The Hussite 
movement was also a democratic one, an uprising of the peasantry 
against the landowners at a period when a third of the soil 
belonged to the clergy hinally national enthusiasm for the 
Slavic rare contributed largely to its importame The towns, 
m most cases creations of the rulc'rs of Bohemia who had called 
m German immigrants, were, with the exception of the “ new 
town ” of Pniguc, mainly German ; and in ronsc'ciuenc e of the 
regulations of the university, Germans also held almost all the 
more important ecrlc'siastical offices — a rondition of things 
greatly resented by the natives of Bohemia, whic'h at this period 
had reached a high degree of intellectual development 

The Hussite movement assumed a revolutionary character 
as soon as the new's of the death of Huss reached Prague. The 
knights and nobles of Bohemia and Moravia, who were m favoui 
of church reform, sent to the council at Constance (.September 
2nd, J415) a protest, known as the " protestatio Bohemorum'’ 
which fxmdemncd the exeniiion of Huss m the strongest language 
The attitude of Sigismund, king of the Romans, who sent 
threatening letters to Bohemia declaring that he would shortly 
“ drown all Wychffites and Hussites,” gicatly incensed the 
people. Troubles broke out m various parts of Bohemia, and 
many Romanist priests were driven from their parishes. Almost 
from the first the Hussites were divided into two sections, though 
many mmor divisioas also arose among them .Shortly before 
his death Huss had accepted a doctrine preached during his 
absence by his adherents at Prague, namely that of " utracjuism,” 
i e the obligation of the faithful to receive communion m both 
kinds {sub utraque specie). T his dcjctrine bec.ame the watchword 
of the moderate Hussites who were known as the Utraquists 
or Calixtincs {caltx, the chalice), m Bohemian, podobofi ; while 
the more advanced Hussites wcic soon known as the Talxiritcs, 
from the city of T'abor that became their centre. 

Under the influence of his brother Sigismund, king of the 
Romans, Kmg Wenceslaus endeavoured to stem the Hus-site 
movement A certain number of Hussites lead by Nicolas of 
Hus — no relation of John Huss —left Prague. 'Fhcy held meetings 
m various parts of Bohemia, particularly at Usti. near the spot 
where the town of Tabor was founded soon afterwards. At 
these meetings Sigismund was violently denounced, and the people 
everywhere prepared for war In spite of the departure of many 
prominent Hussites the troubles at Prague continued. On 
the 30th of July 1419, when a Hussite procession headed by the 
priest John of i^livo (in Ger Selau) marched through the streets 
of Prague, stones were thrown at the Hussites from the windows 
of the town-hall of the “ new town ” The people, headed by 
John iiika, (1376-1424), threw the burgomaster and several 
town-councillors, who were the instigators of this outrage, 
from the wmdows and they were immediately killed biy the 
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crowd. On hearing this news King Wenceslaus was seized with 
an apopleitic fit, and died a few days afterwards 'fhe death of 
the king resulted in renewed troubles m Prague and in almost 
all parts of Bohemia. Many Romanists, mostly Germans — for 
they had almost all remained faithful to the papal cause — were 
expelled from the Bohemian cities. In Prague, m November 
1419, severe fighting took place between the Hussites and the 
mercenaries whom Queen .Sophia (widow of Wenceslaus and 
regent after the death of her huslxind) had hurriedly collected. 
After a < onMderahle part of the city had been destroyed a truce 
was concluded on the 13th of November The nobles, who 
though favourable to the Hussite cause yet supported the 
regent, promised to act as mediators with Sigismund , while 
the citizens of Prague consented to restore to the royal forces 
the castle of V>sehrad, which had fallen into their hands i!iika, 
who disapproved of this compromise, left Prague and retired 
to Pl/cn (Pilscn) Unable to maintain himself there he marched 
to southern Bohemia, and after defeating the Romanists at 
.Siidom^f — the first pitched battle of the Hussite wars — he 
arrived at Usti, one of the earliest meeting-places of the Hussites 
Not c'onsidcnng its situation sufficiently strong, he moved to 
the neighliouring new settlement of the Hussites, to which the 
biblical name of Tabor was given. Tabor soon became the 
centre of the advanced Hussites, who differed from the Utraquists 
by recognizing only two sacraments — Baptism and Communion — 
and by rejecting most of the ceremonial of the Roman Church 
'I he ecc Icsiastu al org.uiization of Tabor hud a somewhat puritanic 
character, and the government was established on a thoroughly 
democratic basis Four captains of the people were 

elec ted, one of whom was ^iJ^ka , and a very strict military 
clisi ipline was instituted 

Sigismund, king of the Romans, had, by the death of his 
brother Wciucslmis without issue, acquired a claim on the 
Bohemian crown , though it was then, and remained till much 
filter, doubtful whether Bohemia was an hereditary or an elective 
monarchy A firm adherent of the Church of Rome, Sigismund 
was successful in obtaining aid from the pope Martin V. 
issued a bull on the 17th of March 1420 which proclaimed a 
cru-sade “ for the destruction of the Wycliffites, Hussites and all 
other heretics in Bohemia ” The vast army of crusaders, with 
which were Sigismund and manv German princes, and which 
consisted of adventurers attracted by the hope of pillage from 
all parts of Europe, arrived before Prague on the 30th of June 
and immeduitelv began the siege of the city, whu h had, however, 
soon to be abandoned (sec Zi2ka, John) Negotiations took 
place for a settlement of the religious differenc'es. The united 
Hussites formulated their demands in a statement known as 
the “ articles of Prague.” This document, the most important 
of the Hussite period, runs thus in the wording of the con- 
temporary chronicler, I^aurence of Brezova — 

I T lu' word of God shall be prc.icht'd and made known in the 
kingdom ot Holienu.i Ireclv and in an orderly manner liy the priests 
ot the Lord 

tl dhe sacrament of the most Holy Tucharist shall be freely 
.idminiUered in the two kinds, that is bread and wme, to all the 
laithfnl m (.hnst who are not precluded by mortal sin — according 
to the word and disposition of Our Saviour 

III Iho secular powei over riches and worldly gcxxls winch the 
clergy possesses m contrailu lion to Chiist’s precept, to the prejudice 
of its ollue and to the detriment of the sc*cular arm, shall In* taken 
and withdrawn from it, and the clergy itself shall be brought back to 
the evangelical lulo and an apostolic life such as that winch Christ 
and Ins apostles led 

IV \lt mortal sms, and m particular all public and other clis- 
esrders, which are contrary to God's law shall in every rank of life 
lie duly and judicionslv prohibitcxl and destroyed by those whose 
othce It 1 ^ 

These articles, which contain the essenceof the Hussite doctrine, 
were rejected by Sigismund, mainly through the influence 
of the papal legates, who considered them prejudicial to the 
.luthority of the Roman see Hostilities therefore continued j 
Though Sigismund had retired from Prague, the castles of ' 
\'y?ehrad and Hrad(?any remained in possession of his troops | 
The citizens of Prague laid si^e to the V'yJehrad, and towards 


the end of October (1420) the garrison was on the point of 
capitulating through famine. Sigismund attempted to relieve 
the fortress, but was decisively defeated by the Hussites on 
the ist of November near the village of PankrAc The castles 
of VySehrad and Hradcany now capitulated, and shortly after- 
wards almost all Bohemia fell into the hands of the Hussites. 
Internal troubles prevented them from availing themselves 
completely of their victory At Prague a demagogue, the 
pnest John of /elivo, for a time obtained almost unlimited 
authority over the lower classes of the townsmen , and at 
Tabor a communistic movement (that of the so-called Adamites) 
was sternly suppressed by iizka Shortly afterwards a new 
crusade against the Hussites was undertaken A large German 
army entered Bohemia, and in August 1421 laid siege to the 
town of Zatec (Saaz) The crusaders hoped to be joined m 
Bohemia by King Sigismund, but that prince was detained 
in Hungary, After an unsuccessful attempt to storm Zatec 
the crusaders retreated somewhat mglonously, on hearing 
that the Hussite troops were approaching. Sigismund only 
arrived m Bohemia at the end of the year 1421 He took 
possession of the town of Kutna Ilora (Kuttenberg), but was 
decisively defeated by Zizka at Nemecky Brod (Deutschbrod) 
on the 6th of January 1422 Bohemia was now again for a 
time free from foreign intervention, but internal discord again 
broke out caused partly by theological strife, partly by the 
ambition of agitators John of i^elivo was on the 9th of March 
1422 arrested by the town council of Prague and decapitated 
There were troubles at Tabor also, where a more advanced 
party opposed 2 izka’s authority Bohemia obtained a temporarv 
respite when, m 1422, Prince Sigismund Korybutovid of Poland 
became for a short time ruler of the country. His authority 
was recognized by the Utraquist nobles, the citizens of Prague, 
and the more moderate Taborites, including ?aika. Korybutovic, 
however, remained but a short time m Bohemia, after his 
departure civil war broke out, the 'Taborites opposing m arms 
the more moderate Utraquists, who at this period are also 
called by the chroniclers the “ Praguers,” as Prague was their 
principal stronghold On the 27th of April 1423, Zi/ka now 
again leading, the Taborites defeated at Hone the Utraquist 
army under Cenek of Wartemberg , shortly afterwards an 
armistice was concluded at Konopist 

Papal influence had meanwhile succeeded m calling forth 
a new crusade against Bohemia, but it resulted m complete failure. 
In spite of the endeavours of their rulers, the Slavs of Poland 
and Lithuania did not wish to attack the kindred Bohemians , 
the Germans were prevented by internal discoid from taking 
joint action against the Hussites , and the king of Denmark, 
who had landed in Germany with a large force intending to 
take part in the crusade, soon returned to his own country 
Free for a tune from foreign aggression, the Hussites invaded 
Moravia, where a large part of the population favoured their 
creed , but, again paralysed by dissensions, soon returned 
to Bohemia The city of Koniggratz (Kralove Hradec), which 
had l>een under Utraquist rule, espoused the doctrine of Tabor, 
and called ^i^izka to its aid. After several military successes 
gained by Zuka (? v ) in 1423 and the following year, a treaty 
of peace between the Hussites was concluded oa the 13th of 
September 1424 at Liben, a village near Prague, now part of 
that city 

In 1426 the Hussites weie again attacked by foreign enemies 
In June of that year their fortes, led by Prokop the Great — 
who took the command of the Taborites shortly after ^izka’s 
death m October 1424 — and Sigismund Korybutovi?, who had 
returned to Bohemia, signally defeated the Germans at Aussig 
(Usti nad Labem). After this great victory, and another at 
Tachau m 1427, the Hussites repeatedly invaded Germany, 
though they made no attempt to occupy permanently any part 
of the country. 

The almost umnterrupted senes of victories of the Hussites 
now rendered vain all hope of subduing them by force of arms 
Moreover, the conspicuously democratic character of the Hussite 
movement caused the German pnnees, who were afraid that 
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such views might extend to their own countries, to desire peace. 
Many Hussites, particularly the Utraquist clergy, were also in 
favour of peace Negotiations for this purpose were to take 
place at the oecumenical council which had been summoned to 
meet at Basel on the 3rd of March 1431 The Roman sec re- 
luctantly consented to the presence of heretics at this council, 
but indignantly rejected the suggestion of the Hussites that 
memljers of the Greek Church, and representatives of all Christian 
creeds, should also be present Before definitely giving its consent 
to peace negotiations, the Roman Church determined on making 
a last effort to reduce the Hussites to subjection On the 1st 
of August 1431 a large army of crusaders, under Frederick, 
margrave of Brandenburg, whom Cardinal Ccsarini accompanied 
as papal legate, crossed the Bohemian frontier , on the 14th 
of August It reached the town of Domaihce (Tauss) , but on 
the arrival of the Hussite army under Prokop the crusaders 
immediately took to flight, almost without offering resistance 

On the 15th of October the members of the council, who had 
already assembled at Basel, issued a formal invitation to the 
Hussites to take part in its deliberations Prolonged negotiations 
ensued , but finally a Hussite embassy, led by Prokop and 
including John of Rokycan, the Taborite bishop Nicolas of 
Pelhiimov, the “ English Hussite,” Peter Payne and many 
others, arrived at Basel on the 4th of January 1433 It was 
found impossible to arrive at an agreement Negotiations 
were not, however, broken off , and a change in the political 
situation of Bohemia finally resulted in a settlement In 1434 
war again broke out between the Utracjuists and the Taborites 
On the 30th of May of that vear the Taborite army, led bv Prokop 
the Great and Prokop the Less, who both fell in the battle, 
was totallv defeated and almost annihilated at Lipan The 
moderate party thus obtained the upper hand , and it formulated 
Its demands in a document which was finally accepted by the 
Church of Rome in a slightly modified form, and which is known 
as ” the compacts ” The compacts, mainly founded on the 
articles of Prague, declare that — 

1 I he Holy Sacrament is to be given freely in both kinds to all 
Clinstians m Bohemia and Moravia, and to those elsewhere who 
adhere to the faith of these two countries 

2 All mortal sms shall be punished and extirpated by those whose 
office It is so to do 

3 Ihe word of God is to be freely and truthfully preached by the 
priests of the Lord, and by worthy deacons 

4 I he priests in the time of the law of grace shall claim no owner- 
ship of worldly possessions 

On the 5th of July 1436 the compacts were formally accepted 
and signed at Iglau, in Moravia, Ijy King Sigismund, by the 
Hussite delegates, and by the representatives of the Roman 
Church The last-named, however, refused to recognize as 
archbishop of Prague, John of Rokycan, who had been elected 
to that dignity by the estates of Bohemia The Utraquist 
creed, frequently varying in its details, continued to be that 
of the established church of Bohemia till all non-Roman religious 
services were prohibited shortly after the battle of the White 
Mountain in 1620 The Taborite party never recovered from 
Its defeat at Lipan, and after the town of Tabor had been captured 
by George of Pod^brad in 1452 Utraquist religious worship was 
established there The Bohemian brethren, whose intellectual 
originator was Peter Chelcicky, but whose actual founders 
were Brother Gregory, a nephew of Archbishop Rokycan. 
and Michael, curate of Zamberk, to a certain extent continued 
the Taborite traditions, and in the 15th and 16th centuries 
included most of the strongest opponents of Rome in Bohemia 
J. A Komensky (Comemus), a member of the brotherhood, 
claimed for the members of his church that they were the genuine 
inheritors of the doctrines of Hus After the beginning of the 
German Reformation many Utraquists adopted to a large 
extent the doctrines of Luther and Calvin , and in 1567 obtained 
the repeal of the compacts, which no longer seemed sufficiently 
far-reaching. From the end of the i6th century the mheritors 
of the Hussite tradition m Bohemia were included m the more 
general name of “ Protestants ” borne by the adherents of the 
Reformation 
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All hlstone^ of Bohemia devote a large amount of space to the 
Hussite movement See Count Lutzow, Bohemia an Htstorual 
Sketch (London, i8y6) , Palackv, (tes( hichte von Boh men , Bach- 
mann, Leschtchie lidhmens , L Kriimmel, Oeschichte der bdhmischen 
Reformattoii (Gotha, 1866) and I'traquisten und laboriten (l.otha, 
1871) , Ernest Denis, Huss ei la guiiie des Hussites (Tans, 1878) , 
H Toman, Husttskf VdleHnutvt (Pragiu, i8i>8) (L ) 

HUSTING (0 Eng. husUng, from Old Norwegian huslhitig), 
the “thing” or ” ting,” te assembl>, of the household of 
personal followers or retainers of a king, earl or (hief, contrasted 
with the “ folkmoot,” the assembly of the w liole people “Thing ” 
meant an inanimate object, the ordinary meaning at the present 
day, also a cause or suit, and an assembly , a similar develop- 
ment of meaning is found in the Latin tes The word still 
appears in the names of the legislative assemblies of Norwav , 
the Storthing and of Iceland, tin Alihtng “ Ilusting,” or 
more usually in the plural " hustings,” was the name of a court 
of the city of London 'I'his couit was formerly the county 
court for the city and was held before the lord mayor, the 
sheriffs and aldermen, for pleas of land, lominon pleas and 
appeals from the sheriffs It had probate jurisdiction and wills 
were registered All this jurisdiction has long been obsolete, 
but the court still sits occasionally for registering gifts made to 
the city The charter of Canute (1032) contains a referenic 
to “ hustings ” weights, which points to the early esUhhshmcnt 
of the court It is doubtful whether courts of this name were 
held in other towns, but John Cowell (i5t;4 -161 1) m his Inter- 
preter {1601) s v , ‘‘ Hustings," says that ai cording to Ideta there 
were such courts at Winchester, York, Lincoln, Shepjiey and 
elsewhere, but the passage from I'leta, as the New English 
Dictionary points out, does not necessarily impls this (n Iv 
Ilabet etiam Rex luriam tn uvilalibus . el in has 
sunt in Hustingis London, Winton, (sec ) The ordinary use 
of “ hustings ” at the present day for the platform from whic h 
a candidate speaks at a parliamentary or other election, or 
more widely for a political candidate’s election campaign, is 
derived horn the application of the word, first to the platform 
in the Guildhall on which the London c ourt was held, and next 
to that from which the pul>hr nomination of candidates for a 
parliamentary election was formerly made, and from which 
the candidate addressed the electors. The llallot Act of 1872 
did away with this public declaration of the nomination 

HUSUM, a town m the Pi ussian province of Schlcsw ig-Holstcin, 
in a fertile district 2J m inland fiom the North Sea, on the 
[ canalized Husuiner Au, which forms its lurlxiur and roadstead, 
9<) m N W. from Hamburg on a branch line from Tunning 
Pop (1900) 8268 It has steam communication with the 
North Frisian Islands (NorcKtrand, Pohr and Sylt), and is a 
port for the cattle trade with England Besi(lc*s a ducal jialace 
and park, it possesses an Evangelical church and a gymnasium. 
Cattle markets arc held weekly, and m them, as also m cereals, 
a lively export trade is done There are also extensive cjystcr 
fisheries, the property of the state, the yield during the season 
being very considerable Husum is the birthplace of Johann 
Georg Forchhammer (1794-1865), the mineralogist, Pctir 
Wilhelm Forchhammer (1801-1894), the archaeologist, and 
Theodore Storm (1817-1888), the poet, to the last of whom a 
monument has been erected here 
Husum is first mentioned in 1252, and its first church was 
built in 1431 Wisby rights were granted it in 1582, and m 
1603 It received municipal privileges from the duke of Holstein 
It suffered greatly from inundations in 1634 and 1717 
bee Christiansen, Die Ueschichte Husutns (Husum, 1003) , an<l 
Henningscn, Das Sttflungshuch der Stadt Husum (Husum, 1904) 
HUTCHESON, FRANCIS (1694-1746), English philosopher, 
was born on the 8th of August 1694. llis birthplace was probably 
the townland of Drumalig, m the parish of Saintfield and countv 
of Down, Ireland * Though the family had sprung from Ayrshire, 
in Scotland, both his father and grandfather Were ministers 
of dissenlmg congregations in the north of Ireland. Hutcheson 
wjtf educated partly by his grandfather, partly at an academy, 
where according to his biographer, Dr Lwchman, he was taught 
' See Belfast Magastne for August 1813 
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" the ordinary scholastic philosophy which was in vogue in 
those days” In 1710 he cntfred the university of Glasgow, 
where he spent six years, at first in the study of philosophy, 
classics and general literature, and afterwarii in the study 
of theology. On quitting the university, he returned to the 
north of Ireland, and received a licence to preach When, 
however, he was about to enter upon the pastorate of a small 
dissenting congregation he changed his plans on the advice 
of a friend and opened a private academy in Dublin. In Dublin 
his literary attainments gained him the friendship of many 
prominent inhabitants Among these was Archbishop King 
(author of the De ortgtue malt), who resisted all attempts to 
prosecute IluUheson m the archbishop’s court for keeping a 
school without the episcopal licence Hutcheson’s relations 
with the clergy of the Isstablished Church, especially with the 
archbishops of Armagh and Dublin, Hugh Boulter (1672-1742) 
and William King (i6<;o-i72o), seem to have been most cordial, 
and his biographer, in speaking of “the inclination of his flicnds 
to serve him, the schemes proposed to him for obtaining pro- 
motion,” &c , probably refers to some offers of preferment, on 
condition of his accepting episcopal ordination These offers, 
however, were unavailing 

While residing in Diihlin, Hutcheson published anonymously 
the four essays by which he is best known, namely, the Inquiry 
comerntng Beauty, Order, Harmony, Design, the Inquiry con- 
cerning Moral Good and Evil, m 1721;, the Essay on the Nature 
and Conduct of the Passions and Affections and Illustrations 
upon the Moral Sense, in 1728 The alterations and additions 
made m the second edition of these Essays were published m a 
separate fotm m 1726 To the period of his Dublin residence 
<irc’ also to be referred the Thoughts on Laughter (a criticism of 
Hobbes) and the Observations on the Fable of the Bees, being 
in all si\ letters contributed to Ilibermcus' Letters, a periodual 
which appeared in Dublin (1725-1727, 2nd ed 1734) At the end 
of the same period occurred the controversy in the London 
Journal with Gilhtrt Burnet (probably the second son of Dr 
(lilbert Bui net, bishop of Salisbury), on the “ True Foundation 
of Virtue or Moral Goodness ” All these letters were collected 
in one volume (Glasgow, 1772) 

In 1729 Hutcheson succeeded his old master, Gershom 
Carmichael, in the chair of moral philosophy in the university 
of Glasgow It is curious that up to this time all his essays 
and letters had been published anonymously, though their 
authorsliip appears to have been well known In 1730 he 
entered on the duties of his office, delivering an inaugural lecture 
(afterwards published), De naturah hominum sociahtate 
It was a great relief to him after the drudgery of school work 
to secure leisure for his favourite studies , “ non levi igitiir 
laetitia commovebar cum almam matrem Academiam me, 
suum olim alumnum, m hbertatem assemisse audivcram ’’ 
Yet the works on which Hutcheson’s reputation rests had 
already been published 

The remainder of his life he devoted to his professorial 
duties Ills reputation as a teacher attracted many young 
men, belonging to dissenting families, from England and Ireland, 
and he enjoyed a well-deserved popularity among both his 
pupils and his colleagues Though somewhat quick-tempered, 
he was remarkable for his warm feelings and generous impulses 
He w,is accused m 1738 before the Glasgow presbytery for 
“ following two false and dangerous doctrines • first, that the 
standard of moral goodness was the promotion of the happiness 
of others , and second, that we could have a knowledge of good 
and evil without and prioi to a knowledge of God ” (Rae, Life 
of Adam Smith, 1895). The accusation seems to have had no 
result 

In addition to the works named, the following were published 
during Hutcheson’s lifetime • a pamphlet entitled Constderaitons 
on Patronage (1735); Phtlosophtae moralis insMulto com- 
pendtarta, ethices et juris^udenttae naturahs elementa conttnens, 
lib iti. (Glasgow, 1742); Metaphystcae synopsis ontologiam 
et pneumatologiam comfdectfns (Glasgow, 1742) The last 
work was published anonymously After his death, his son. 


Francis Hutcheson (r. 1722-1773), author of a number of 
popular songs (^g. Colin one evening,” ‘'Jolly Bacchus,” 
“ Where Weeping Yews ”), published much the longest, though 
by no means the most mteresting, of lus works, A System of 
Moral Philosophy, in Three Books (2 vols , London, 1755) To this 
is prefixed a life of the authoi, by Dr William Leechman (1706- 
1785), professor of divinity m the university of Glasgow. The 
only remaining work assigned to Hutcheson is a small treatise on 
Logic (Glasgow 1764) This compendium, together with the Com- 
pendium of Metaphysics, was republished at Strassburg in 1772. 

Thus Hutcheson dealt with metaphysics, logic and ethics. 
His importance is, however, due almost entirely to his ethical 
writings, and among these primarily to the four essays and the 
letters published during his residenc.e m Dublin His standpoint 
has a negative and a positive aspect , he is in strong opposition 
to Thomas Hobbes and Bernard de Mandeville, and m funda- 
mental agreement with Shaftesbury (Anthony Ashley Cooper, 
3rd earl of Shaftesbury), whose name he very properly coupled 
with his own on the title-page of the fiist two essays I’here 
are no two names, perhaps, in the history of P'nglish moral 
philosophy, which stand in a closer connexion. The analogy 
drawn between beauty and virtue, the functions assigned to 
the moral sease, the position that the benevolent feelings form 
an original and irreducible part of our nature, and the unhesitating 
adoption of the principle that the test ot virtuous action is its 
tendency to promote the general welfare are obvious and funda- 
mental points of agreement between the two authors 

I Ethics — According to Hutthwson, man h.as a variety of senses, 
mteinal as well as tvleriial, rclkK a> wt)l as direct, the gencial 
ilehnition of a sense being “ any determination of our minds to receive 
ideas independently on our will, and to have perceptions of pleasure 
and pain {Essay on the Nature and Conduct of the Passions, sect i). 
He does not attempt to give an exhaustive enumeration of these 
" senses," but, m various parts of his works, he specifies, besides the 
five external senses commonly recognized (which, he rightly hints, 
might be added to),--(i) consciousness, by which each man has a 
IHsrceiition of himself and of all that is going on m lus own mind 
(Metaph 'syn jiais 1 cap 2) , (2) the sense of beauty (sometimes 
called specifically ' an internal sense ") , {3) a public sense, or sensus 
communis, " a d< termination to be pleased with the happincs.s of 
others and to be uneasy at their misery " , (.|) the moral sense, or 
" moral sense of beauty jn actions and aflcctions, by which we 
perct ivc \ irtue or \ ice, m ourselves or others ", (<5) a sense of honour, 
or praise and blame, " wduch m.ikt s the approbation or gratitude of 
others the necessary occasion of pleasure, and their dislike, con- 
dcranatum or resentment of injuries done by us the occasion of that 
uneasy sensavion called shame " , (6) a sense of the ridiculous It 
is plain, as the author confesses, that there may be " other peicep- 
tions, distinct from all these classes," and, in fact, there seems to be 
no limit to the number of " senses " in which a psychological division 
of this Kind might result 

Df these " senses " that which plays the most important part m 
Hutcheson's ethic.il system is the “ moral sense " It is this which 
pronounces immediately on the character of actions and affections, 
approving those which are virtuous, and disapproving those which 
are vicious " His principal design," he says m the preface to the 
two first treatises, " is to show that human nature was not left quite 
indifferent in the affair of virtue, to form to itself observations con- 
cerning the advantage or disadvantage of actions, and accordingly to 
regulate its conduct The weakness of our reason, and the avocations 
arising from the infirmity and necessities of our nature, are so great 
that very few men could ever have formed those long deductions of 
reasons which show some actions to be in the whole advantageous 
to the agent, and their contraries pernicious The Author of nature 
has much better fuinisheil us for a virtuous conduct than our 
moralists seem to imagine, by almost as quick and powerful instruc- 
tions as we have for tlie preservation of our bodies He has made 
virtue a lovely form, to excite our pursuit of it, and has given us 
strong affections to be the sjirmgs of each virtuous action ” Passing 
over the appeal to final causes involved in this and similar passages, 
as well as the assumption that the " moral sense " has had no growth 
or history, but was " implanted " m man exactly m the condition m 
which it IS now to be found among the more civilized races, an 
assumption common to the systems of both Hutcheson and Butler, 
it may be remarked that this use of the term " sense " has a tendency 
to obscure the real nature of the process which goes on m an act of 
moral judgment Feu', as is so clearly established by Hume, this act 
really consists of two parts . one an act of deliberation, more or less 
prolonged, resultmg m an mtellectual judgment , the other a reflex 
feeling, probably mstantaneous, of satisfaction at actions which we 
denominate good, of dissatisfaction at thoscwhichwe denommatebad 
By the mtdTectaal part of this process we refer the action or habit 
to a certain class , but no sooner is the intellectual process completed 
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thsui there le excited in ue a ieeling similar to tliat which myriads of 
actions and habits of the same or deemed to be of the same 

class, have excited ui us on former occasions Now, supposing the 
latter part of this process to be instantaneous, uniform and exempt 
from error, the former certamly is not All mankind may, a^iart from 
theur stilish mterests, approve that which is virlnons or makes for 
the j[eneral good, but surely they entertain the most Midcly divergent 
opmiDns, and, in fact, fie<j[uently arrive at directly opposite con- 
clusions as to pai ticular actions and habits This obvious distinction 
IS undoubtedly recognized by Hutcheson m his analysis of the mental 
process preceding moral action, nor does he invariably ignore it, 
even when treating of the moral approbation or disapprobation winch 
IS subsequent on action None the less, it remains true that 
Hutcheson, both by his phraseology, and by the language m which he 
describes the process of moial approbation, has done much to favour 
that loose, popular view of morality uhicli, ignormg the necessity of 
deliberation and reflection, encourages hasty resolves and unpre- 
meditated judgments. The term " moral sense” (which, it may be 
nobced, had already been employed by Shaftesbury, not only, as Dr 
Whewell appears to intimate, m the margm, but also in the text of his 
Inquiry), if invariably coupled with the terra ” moral judgment.” 
would be open to little objection , but, taken alone, as designating 
the complex process of moral ajiprobation, it is liable to lead not 
only to serious misapprehensnop but to grave jiractiral errors For. 
if each man’s decisions are solely the result of an immediate mtnifion 
of the moral sense, why be at <iny pams to test, correct or review 
them ? Ur why educate a faculty whose dcci'-ions are infallible ^ 
And how do we account tor diilerenccs m the moral decisions of 
different societies, and the observable changes m a man’s own 
views > The expression ha.s, in fact, the fault of most metaphorical 
terms it lca<ls to an exaggeration of the truth which it w intended 
to suggest 

But though Hutcheson usually describes the moral faculty as 
acbng instinctively and immediately, he does not, like Butler, con- 
found the moral faculty with llie moral standard The test or 
criterion of right action is with Hutcheson, as with Shaftesbury, its 
tendency to promote the general welfare of mankind fic thus 
anticipates the utilitarianusm of Bentham — and not only ui principle, 
but even m the use of the phrase ” the greatest hajjpmess for the 
greatest number ” {Inqutrv loncgrntng Moral Good and hvil, tu ct 3) 

It 13 cuiious that Hutcheson did not realize the inconsistency of 
this external criterion with his fundamental ethical principle In- 
tuition has no possible connexion with an cmjiincal calculation oF 
results, md Hutcheson in adopting such a entenon jiracbially 
denies hts fundamental assumption 

As connected with Hutcheson’s virtual adoption of the utihtarun 
stanihird may be iioticcxl a kind of moral algebra, proposed for the 
purpose of " computing the morality of actions ” This calculus 
occurs in the Jn^uirv coiforning Moral Good and hvil, sect 3 

I he most distinctive of Hutcheson’s ctiutal doctrines still remammg 
to be noticed ts what has been called the ” lienevolent th<ory ” of 
_ morals Hobbes had maintained that all our actions, how- 

ever disguised under apparentsympathy, have their roots m 
self-love Hutcheson not only maintains that ben evolciue 
i-. the sole and direct source of many of our actions, but, by a not un- 
nataml recoil, that it is tlie only soun e of those actions of which, on 
reflection, we approve Consistently with this position, actmiis which 
flow from self-love only are jironounced to bo morally mdiffercnt 
But surely, by the common consent of civilized men, prudence, 
temperance, cieanlmess, industry, self-respect and, in general, the 
" personal virtues,” are regarded, and rightly regarded, as fitting 
objects of moral approbation 1 his consideration could hardly escape 
any author, however wedded to his own system, and Hutcheson 
attempts to extricate himself from the difficulty by laying down the 
position that a man may justly regard himself as a part of the rational 
system, and may thus "be m part, an object of his own benevo- 
lence ” (Ibtd ), — a curious abuse of terms, which really concedes the 
uestion at issue Moreover, he acknowledges that, though self-love 
oes not merit approbation, neither, except m its extreme forms, does 
it ment condemnation, indeed the satisfaction of the dictates of self- 
love IS one of the very conditions of the preservation of society To 
press home the mconvistoncies mvolved m these various statements j 
would be a superflaoizs task. 

The vexed question of liberty and necessity appears to be carefully 
avoided in Hutcheson’s professedly ethical works But, m the 
Synopsis nutaphysicat, he touches on it m three jilaces, briefly 
stating both sides of the question, but evidently uiclmuig to that 
which he designates as the opinion of the Stoics m opposition to 1 
what he designates as the opinion of the Peripatetics Tins is 1 
substantially the same as the doctrine propounded by Hobbes and | 
Locke (to the latter of whom Hutcheson refers m a note), namely, j 
that our will u determined by motives m. ooajanction with our 
general character and habit of mind, and that the only true liberty i 
is the liberty of acting as we will, not the liberty of wilhng as we will 
Though, however, his leaning is clear, he carefully avoids dogmatiz- 
ing, and deprecates the angry controversies to which tlie speculations 
on this subject had given rise 

It IS easy to trace the influence of Hutcheson's ethical theories on 
the systems of Hume and Adam Smith. The prommence given by 
these waters to the analysis of moral action and moral approbation. 
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with the attempt to lUscnramate the respective provincea of Uie 
reason and the emoUons in these processes, 1$ undoubtedly due to the 
mfluence of Hutcheson lo a study of the writings of Shaftesbury 
and Hutcheson we might, probably, m large meaiiire, attribute the 
unequivocal adoption of Uio utihtanan slandutd by Hume, and, if 
thiv lie the case, the name of Hutcheson conaecU itself, through 
Hume, with Uio names of Pnestley, Palev and Bentham Butler’s 
SernwHS appeared in 17Z6, tiie year after the publication of 
Hutchesons two first essays, and the paraUelzsm between the 
" conscience ” of the one wrilei and the " moral sense ” of tlie other 
Ls, at least, worthy of remark. 

II. Mental Philosophy — In the sphere of numtal philosophy and 
logic Hutcheson’s cuutributiuus au* by no means so important or 
original as m that of moral philosophy. They are interesting inomly 
as a link betw’ecn Locke and the bcottish school In the former 
subject the mfluence of Locke is apjiarcnt througliout All tlie mam 
outlines of Locke’s philosophy seem, at first sight, to Ixs accepted as n 
matter of course Thus, in stating liis theory of tlie moral sense, 
Hutcheson is peculiarly careful to repudiate the doctrine of innate 
ideas (see, for uistaiice, I nquiry concerning Moral Good and Lvtl, sect 
I ad ftn , and seek 4 , and compare '^\nopsis Mataphysuae, jiars i 
cap 2). At the same time he shows mote discrimination tliaii does 
Ixjcke m distmgmshmg between the two uses of tins expression, and 
between the legitimate .ind lilegitiuiatc form of the doctrine (Syn 
Mitaph pais 1 cap. 3) .(Vll om ideas aic, as by Iax.ke, lofemsd to 
external or internal sense, or, m other woids, to sensation and re- 
flection (see, for instance, Sy« Metapk pars i, cap i , Loguae 
Compend pars 1 cap 1, 'system of Moral Philoiophy, bk 1 ch i). 
It is, however, a mod impoitant moditication of lajckc's doctrine, 
ami one which connects Hutcheson’s mental plulus<j|)liy with that of 
Reid, when he states that the ideas of ixUn-'ion, figure, niolioii and 
rest ” are more properl> ideas accompanying the sensations of sight 
and touch than the sensations of utlier of these stnsci”, that the 
idea of self accompanies every thought, and that the ideas of 
number, duiatioii and existence accompany (very other idea what- 
! soever (see C<;bav on the Nature and Conduct of the Passions ^ sect. 1 
art 1 , Syn Metaph jiars 1 cap.i, pars n cap i , Hamilton on 
Held, |> 124, noti) Otlicr important points in wluch HuUheson 
follows the lead of Locke .iro his dejireciation of the impoilaiue of 
the so-called laws of thought, Ins dislmcUun between the jnimary and 
sccondaiy qualities of bodies, the position that we cannot know the 
inmost essence* of tlimgs (" mtimac rirnin uatinac sivo csscnliac ’ ), 
tliou^ tliey excite various nXeas m us, and the assumption that cx- 
ternsu tilings arc known only through the medium of ulcas (6y» 
Metaph jiars i cAp 1), though, at the same time, we arc as meed 
of the existence 01 an cxt( nim world (xjrrcsponduig to these ideas 
Hutcheson attempts to account for our a.surance of the reality of 
an c.xtcrnal world by referring it to a natural mstmet (vSyn. Mitaph. 
pars i. cap i) Of the corrcsiiondtiicc or similitude between our ideas 
of the primary qualities of things and the things themselves God 
alone tan be assi^cd as the cause Ilus similitude lias been effected 
by Hun through a law of nature. ” llacc pnma (juahtatura prima- 
riaruni peiccptjo, sive mentis actw quaedam sive pas-sio dicatur, non 
alia .sunilitmliiu* ant convemcntiae mtur ejusmoiu idias ct res ipsas 
causa assignan posse videtur, uuam ipse Deus, qui certa naturae lege 
hoc efficit, ut notioncs, ir-biis praesentibus excit uilur, suit ipsis 
-imrles aiit saltern earum habitudines, si non veras quantitates, 
fieptngant ” (pars 11 c.ij} 1) L<x;lce dex's sjseak of Goil ” annexing " 
certain ideas to certain motions of b(xfies , but nowhere doi-* he 
propound a theory so definite as that here jiropoimd-d by Hutcheson, 
which reminds us at least as much of the speculations of Malebranche 
as of those of Locke 

Amongst the more important points in wluch Hutcheson diverges 
from Ixickc is his account of thi idea of personal identity, which he 
appears to have regarded as made known to us directly by conscious- 
ness The distintlion lx tween Inidy and mind, corpus or matena and 
res cogftans, is more imphatically accciituati^ by Hutcheson than 
by I.ockc Generally, he sjicaks as if we had a direct consciousness 
of mind a.s distinct from body (see, for instance, Syw Metaph pars u 
cap j)> though, in the posthumous work on Moral Philosophy^ he 
expressly states that we know mmd as we know body ” by qualities 
immediately perceived though the substance of both be unknown " 
(bk 1 ch i) The distinction between perception proper and sonsa- 
tiuii proper, which occurs by implicaLion though it 13 not explicitly 
worked out (see Hamilton’s Lectures on Metaphysics, Ltct 24 , 
Hamflton's edition of Dugedd Stewart’s Works, v 420), the 
imperfection of the ordinary ^vxuon of the external senses into five 
cla.sses, the limitation of con 6 Ciott.snes 3 to a ^cial mental faculty 
(severely criticized m Sir W. Hamilton's Lectures on Metaphysics, 
LecL XU ) and the disposition to refer on disputed questions of philo- 
sophy not so much to formal arguments as to the testimony of con- 
actouainess and our natural instincts are also amongst the points in 
which Hutcheson supplotnented at dejiarted from the philosophy of 
Lixke The la.st point can hm'dly fail to suggest the ” common- 
sense philosophy ” of Reid 

Thus, in estimating Hutcheson’s position, we find that in particular 
questMXiB he stands nearer to Locke, but in the general spirit cA his 
philosophy he seems to approach inpre closely to his Scottish suc- 
cessors * 

The short Compendium of Logic, which ts more original than such 
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works usually arc, is remarkable cliiefly for the large proportion of 
psychological matter which it contains In these parts of the Ixiok 
Hutcheson mainly follows I^ocke The technicalities of the subject 
are passed lightly over, and the book is readable It may be specially 
noticed that lie distinguishes between the mental result and its verbal 
expression [uha — term , judgment— proposition], that he constantly 
employs the word " idea,^' and that he defines logical truth as “ con- 
venientia signoruin cum rebus significatis *' (or “ propositionis con- 
veiiientia cum rebus ipsis,” Sy« Mektph pars i cap 3), thus im- 
pli( itly rcjuidiating a merely formal view of logic 

IH Afsthetics — Hutcheson may further lie regarded as one of 
the earliest modern writers on aesthetics His speculations on this 
subject are contained in the Inquiry concerning lieauty. Order, 
Ilarmom and Design, the first of the two treatises published in 1725 
He maintains that we are endowed with a special sense by which we 

e rceivc beauty, harmony and proportion This is a reflex sense, 
cause it presupposes the action of the external senses of sight and 
hearing It may be called an internal sense, both in order to dis- 
tinguisli its perceptions from the mere perceptions of sight ami 
hearing, and because “ m some other affairs, where our external senses 
are not much concerned, we discern a sort of beauty, very like m 
many respects to that observed in sensible objects, and accompanied 
with like pleasure " (Inquiry, 6<c , sett i) The latter reason leads 
him to calf attention to the beauty perceived in universal truths, in the 
operations of general causes and m moral principles and actions 
Thus, the analogy between beauty and virtue, which was so favourite 
a tojuc viith Shaftesbury, is prominent in the writings of Hutcheson 
also Scattered up and down the treatise there are many important 
and interesting observations which our limits prevent us from 
noticing Hut to the student of mental philosophy it may be 
specially interesting to remark that Hutcheson both applies the 
principle of association to explain our ideas of beauty and also sets 
limits to Its application, insisting on there being “ a natural power 
of perception or sense of beauty in objects, antecedent to all custom, 
e lucalion or example’* (see Inquiry, ^c , sects 6 , 7, Hamilton's 
Lectures on Metaphysics, Lect 44 ad fin ) 

Hutcheson’s untings naturally gave rise to much controversy 
To say nothing of minor opponents, such as " Philaretus " (Gilbert 
Burnet, already alluded to). Dr John Balgiiy H686-1748), pre- 
bendary of Salisbury, the author of two tracts on The Foundation 
of Moral Goodness,*' and Dr John Taylor (ib()4-i76i) of Norwich, a 
minister of considerable reputation in his time (authorof i n Examina- 
tion of the Scheme of Morality advanced by Dr Hutcheson), the’ essays 
appear to ha\c suggesteil, by antagonism, at least tuo works which 
hold a jiermanent place in the literature of English ethics — Butler’s 
Dissertation on the Nature of Virtue, and Richard Price’s Treatise of 
Moral Good and Evil H7‘;7) In this latter work the author main- 
tains, in opposition to Hutcheson, that actions are in themselves right 
or w long, that right and wrong are simple ideas incapable of analysis, 
and that these ideas are perceived immediately’ by the understand- 
ing We thus sec that, not only directly but also through the replies 
which it called forth, the system of Hutcheson, or at least the system 
of Hutcheson combinetl with that of Shaftesbury, contributed, m 
large measure, to the formation and development of some of the most 
important of the modern schools of ethics (see especially art Ethics) 
Authorities — Notices ol Hutcheson occur in most histones, both 
of general philosophy and of moial philosophy, as, for instance, m 
pt vii ol Adtxm?>mit\\% Theory of MorcU Sentiments , Mackintosh’s 
Progiess of Ethical Philosophy , Cousin, tours d'histoire de la 
philosophie morale du XVI I P sidcle , Whewcll's Lectures on the 
III story of Moral Philosophy in England , A Bain's Mental and Moral 
Science, Noah Poi tor's Appendix to the English translation of 
Ueberwe'’s History of Philosophy , Sir Leslie Stephen’s History of 
English 1 bought in the Eighteenth Century, &c See also Martineau, 
Types of Ethical Theory (London, 1902) ; W K Scott, Francis 
Iliikheson (Cambndge, i90<->) ; Albee, History of English Utilitarian- 
ism (London, 1902), T Fowler, Shaftesbury and Hutcheson (London, 
1882), J McCosh, Scottish Philosophy (New York, 1874) Of Dr 
Lcccliman’s Biography of Hutcheson w'C have already spoken 
J Veitth gives an intercstmg account of his professorial work in 
edasgow, Afiwd, 11 209-212 (IF, X) 

HUTCHINSON, ANNE (c 1600-1643), American religious 
enthusiast, leader of the “ Antmomians ” m New England, 
was born in Lincolnshire, England, about 1600. She was the 
daughter of a clerg>’man named Francis Marbury, and, according 
to tradition, was a cousin of John Dryden. She married William 
Hutchinson, and m 1634 emigrated to Boston, Massachusetts, 
as a follower and admirer of the Rev John Cotton Her orthodoxy 
was suspected and for a time she was not admitted to the church, 
but soon she organized meetings among the Boston women, 
among whom her exceptional ability and her services as a nurse 
had given her great influence , and at these meetings she dis- 
cussed and commented upon recent sermons and gave expression 
to her own theological views.. The meetings became increasingly 
popular, and were soon attended not only by the women but 


even by some of the ministers and magistrates, including Governor 
Henry Vane At these meetings she asserted that she, Cotton 
and her brothcr-in-law, the Rev John Wheelwright — whom 
she was trying to make second “ teacher ” in the Boston church — 
were under a “ covenant of grace,” that they had a special 
inspiration, a ” peculiar mdw’elhng of the Holy Ghost,” whereas 
the Rev. John Wilson, the pastor of the Boston church, and 
the other ministers of the colony were under a ” covenant of 
works ” Anne Hutchinson was, in fact, voicing a protest against 
the legalism of the Massachusetts Puritans, and was also striking 
at the authority of the clergy in an intensely theocratic community 
In such a community a theological controversy inevitably 
was carried into secular politics, and the entire colony was 
divided into factions Mrs Hutchinson was supported by 
Governor Vane, Cotton, Wheelwright and the great majority of 
the Boston church , opposed to her were Deputy-Governor John 
Wmthrop, Wilson and all of the country magistrates and 
churches At a general fast, held late m January 1637, Wheel- 
wright preached a sermon which was taken as a criticism of 
Wilson and his friends The strength of the parties was tested 
at the General Court of Election of May 1637, when Wmthrop 
defeated Vane for the governorship. Cotton recanted. Vane re- 
turned to England m disgust, Wheelwright was tried and banished 
and the rank and file either followed Cotton m making sub- 
mission or suffered various minor punishments Mrs Hutchinson 
was tried (November 1637) by the General Court chiefly for 
"traducing the ministers,” and was sentenced to banishment . 
later, m March 1638, she was tried before the Boston church 
and was formally excommunicated With William Coddmgton 
(d 1678), John Clarke and others, she established a settlement 
on the island of Aquidncck (now Rhode Island) m 1638 Four 
years later, after the death of her husband, she settled on Long 
Island Sound near what is now New Rochelle, Westchester 
county, New York, and was killed in an Indian rising in August 
1643, an event icgardcd in Massachusetts as a manifestation 
of Divine Provident e Anne Hutchinson and her iollowers 
were called " Antmomians,” probably more as a term of reproach 
than with any special reference to her doctrinal theories , and 
the controversy in wfhich she was involved is known as the 
“ Antinomian Controversy.” 

bee C F Adams, Antinomiamsm in the Colony of Massachusetts 
Bay, vol xiv of the Prince Society Publications (Boston, 1894) , 
and Three Episodes of Massachusetts History (Boston and New York, 
1896) 

HUTCHINSON, JOHN (1615-1664), Puritan soldier, son of 
Sir Thomas Hutchinson of Owthorpe, Nottinghamshire, and 
of Margaret, daughter of Sir John Byron of Newstead, was 
baptized on the i8th of September 1615 He was educated at 
Nottingham and Lincoln schools and at Peterhouse, Cambndge, 
and in 1637 he entered Lincoln’s Inn On the outbreak of the 
great ReWlion he took the side of the Parliament, and was 
made m 1643 governor of Nottingham Castle, which he defended 
against external attacks and internal divisions, till the triumph 
of the parliamentary cause He was chosen member for 
Nottinghamshire m March 1646, took the side of the Independents, 
opposed the offers of the king at Newport, and signed the death- 
warrant. Though a member at first of council of state, he 
disapproved of the subsequent political conduct of Cromwell 
and took no further part in politics during the lifetime of the 
protector He resumed his seat in the recalled Long Parliament 
m May 1659, and followed Monk m opposing Lambert, believing 
that the former intended to maintain the commonwealth 
He was returned to the Convention Parliament for Nottingham 
but expelled on the 9th of June 1660, and while not excepted 
from the Act of Indemnity was declared incapable of holding 
public office In October 1663, however, he was arrested upon 
suspicion of being concerned in the Yorkshire plot, and after 
a rigorous confinement in the Tower of London, of which he 
published an account (reprinted m the Harleian Miscellany, 
vol. ill.), and in Sandown Castle, Kent, he died on the nth of 
September 1664. His career draws its chief interest from the 
Ltfe by his wife, Lucy, daughter of Sir Allen Apsley, written 
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after the death of her husband but not published till 1806 (since 
often reprinted), a work not only valuable for the picture which 
It gives of the man and of the time in which he lived, but for 
the simple beauty of its style, and the naiveti with which the 
writer records her sentiments and opinions, and details the 
madents of her private life 

See the edition of Lucy Hutchinson's Memoirs of the Life of Colonel 
Hutchinson by C H Firth (1885), Brit Mus Add MbS 25,901 (a 
fragment of the Li/tf), also idd MSS 19, 3^5, 36,247 f 51 , Notes 
and Queries, 7, ser 111 25, viii 422, Monk^s Contemporaries, by 
Guizot 

HUTCHINSON, JOHN (1674-1737), English theological writer, 
was bom at Spennithorne, Yorkshire, in 1674 He served as 
steward in several families of position, latterly m that of the 
duke of Somerset, who ultimately obtained for him the post 
of riding purveyor to the master of the horse, a sinecure worth 
about £200 a year In 1700 he became acquainted with Dr 
John Woodward (1665-1728) physician to the duke and author 
of a work entitled The N attired History of the Earth, to whom he 
entrusted a large number of fossils of his own collecting, along 
withamass of manuscript notes, for arrangement and publication 
A misunderstanding as to the mannci in which these should 
be dealt with was the immediate occasion of the publication 
by Hutchinson m 1724 of Moses's Pniuipta, part 1 , in which 
Woodward’s Natural History was bitterly ruhculed, his conduct 
with regard to the mmeralogical specimens not obscurely 
characterized, and a refutation of the Newtonian doc trine of 
gravitation seriously attempted It was followed by part 11 
m 1727, and by various other w'orks, including Moses's Sine 
Prinapto, 1730, The Confusion of Totu'ties and Tnmty of the 
Gentiles, 1731 ; Power Essential and Mechanical, or ivhat power 
belongs to God and what to hts creatures, in which the design of 
Sir I Newton and Dr Samuel Clarke is laid open, 1732 , Glory or 
Gravity, 1733 , The Religion of Satan, or Antichrist Delineated, 
1736 He taught that the Bible contained the elements not only 
of true religion but also of all rational philosophy He held 
that the Hebrew must be read without points, and his interpreta- 
tion rested largely on fanciful symbolism Bishop George Horne 
of Norwich was during some of his earlier years an avowed 
Hutchinsonian , and William Jones of Nayland continued to 
be so to the end of his life 

A complete edition of his publications, edited by Robert Spearman 
and Julius Bate, appeared in 1748 (12 vols ) , an Abstract of these 
followed m 1753 , and a Supplement, with Life l)y Spta.rman pie- 
hxed, in 17O5 

HUTCHINSON, SIR JONATHAN (1828- ), English surgeon 

and pathologist, was born on the 23rd of July 1828 at Selby, 
Yorkshire, his parents belonging to the Society of Friends 
He entered St Bartholomew’s Hospital, became a member of the 
Royal College of Surgeons m 1850 (b R C S. 1862), and rapidly 
gained reputation as a skilful operator and a scientific inquirer 
He was president of the Hunterian Society m 1869 and 1870, 
professor of surgery and pathology at the College of Surgeons 
from 1877 to 1882, president of the Pathological Society, 1879- 
1880, of the Ophthalmological Society, 1883, of the Neurological 
Society, 1887, of the Medical Society, 1890, and of the Royal 
Medical and Chirurgical in 1894-1896 In 1889 he was president 
of the Royal College of Surgeons He was a member of two 
Royal Commissions, that of i88x to inquire into the provision 
for smallpox and fever cases in the London hospitals, and that 
of 1889-1896 on vaccination and leprosy He also acted as 
honorary secretary to the Sydenham Society His activity 
in the cause of scientific surgery and in advancing the study 
of the natural sciences was unwearying. His lectures on neuro- 
pathogenesis, gout, leprosy, diseases of the tongue, &c , were full 
of original observation , but his principal work was connected 
with the study of syphilis, on which he became the first living 
authority He was the founder of the London Polyclinic or 
Postgraduate School of Medicine , and both in his native town 
of Selby and at Haslemere, Surrey, he started (about 1890) 
educational museums for popular instruction in natural history. 
He published several volumes on his own subjects, was editor of 
the quarterly Archives of Surgery, and was given the Hon. LL.D. 


•3 

degree by both Glasgow and Cambridge. After his rctirimint 
from active consultative work he continued to take great interest 
m the question of leprosy, asserting the existenci of a definite 
connexion between this disease and the eating of salted fish. 
He received a knighthood in 1908 

HUTCHINSON, THOMAS (1711-1780), the last royal go\trnor 
of the province of Massachusetts, son of a wealthy merchant 
of Boston, Mass , was born there on the 9th of September 1711 
He graduated at Harvard m 1727, then became an apprentice 
in his father’s counting-room, and for several years devoted 
himself to business. In 1737 he liegan his public career as a 
memlier of the Boston Board of Selectmen, and a few weeks 
later he was elected to the General Court of Massachusetts Bay, 
of which he was a member until 1740 and again from 1742 to 
1749, serving as speaker in 1717, 1748 and 1749. He con- 
sistently contended for a sound linancial system, and vigorously 
opposed the operations of the “ Land Bank ” and the issue of 
pernicious bills of credit In 1748 he c.irned through the 
General Court a bill providing for the cancellation and redemption 
of the outstanding paper currency. Hutchinson went to England 
m 1740 as the representative of Massachusetts in a boundary 
dispute with New Hampshire. He was a member of the Massa- 
chusetts Council from 1749 to 1756, was appointed judge of 
probate m 1752 and was chief justice of the superior couit of 
the province from 1761 to 1769, was lieutenant-governor from 
1758 to 1771, acting as governor in the latter two years, and 
from 1771 to 1774 was governor In 1754 he was a clelfgate 
from Massachusetts to the Albany Convention, and, with Franklin, 
was a member of the committee appointed to draw up a pl.in of 
union Though he recognized the legality of the Stamp Act 
of 1765, he considered the measure inexpi'dient and impolitic 
and urged its repeal, but his attitude was misunderstood , he 
was considered by many to have instigated the passage of the 
Act, and m August 1765 a mob sacked his Boston rcsultme 
and destroyed many valuable manuscripts and documents. 
He was acting governor at the time of the “ Boston Massacre ” 
m 1770, and was virtually forced by the citizens of Boston, 
under the leadership of Samuel Adams, to order the removal 
of the British troops from the town. Throughout the pre- 
Revolutionary disturbances m Massachusetts he \^as the re- 
presentative of the British ministry, and though he disapprovi d 
of some of the ministerial measures he felt impelled to enforce 
them and necessarily incurred the hostility of the Whig or 
Patriot element In 1774, upon the appointment of General 
Thomas Gage as military governor he went to Fngland, and 
acted as an adviser to George III. and the British ministry 
on American affairs, uniformly counselling moderation. lie 
died at Brompton, now part of London, on the 3rd of June 
1780. 

He wrote A Brief btatement of the Claim of the Colonies (1704) , a 
Collection of Original Papers telalive to the History of Massuchusttts 
Bay (i7(>9), reprinted as The Hutchinson Papers by the Prune 
Society m 1865 , and a judicious, accurate and viry valuable Hntoiy 
of the Province of Massachusetts Bay {vol 1 , 1761, vol 11 , 1767, and 
vol 111 , 1828) His Diary and / etters, with an iccount of his Ad- 
ministration, was nublished at Boston in 1884-1880 

See James K Hosmer's Life of Thomas Hutchinson (Boston, iV>q(y), 
and a biographical chapter in John Fiske's l.ssays Historical and 
Literary (New York, 1902) For an estimate of Hutchinson as an 
historian, sec M C Tyler’s Literary History of the American Revolu- 
tion (New York, 1897). 

HUTCHINSON, a city and the county-scat of Reno county, 
Kansas, U S A., in the broad bottom-land on the N side of 
the Arkansas river. Pop (1900) 9379, of whom 414 were 
foreign-born and 442 negroes; (1906 estimate) 13,024 It 
is served by the Atchison, Topeka & Santa Fe, the Missouri 
Pacific and the Chicago, Rock Island & Pacific railways. The 
principal public buildings are the Federal building and the county 
court house. The city has a public library, and an industrial 
reformatory is maintained here by the state. Hutchinson is 
situated m a stock-raising, fruit-growing and farming region 
(the principal products of which are wheat, Indian com and 
fodder), with which it has a considerable wholesale trade. An 
enormous deposit of rock salt underlies the city and its vicinity, 
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and Hutchinson’s principal industry is tlie manufacture (by 
the open-pun and grainer processes) and the shipping of salt j 
the < ity has one of the largest salt phvnts m the world. Among 
the other manufactures are flour, creamery products, soda- 
u'ih, straw-board, planmg-mill pioducts and packed meats 
Natural gas is largely used as a factory fuel. The city’s factoiy 
product was valued at $2,031,048 m 1905, an increase of 3i'8 % 
since 1900. Hutchinson was chartered as a city m 1871. 

HUTTEN, PHILIPP VON (c. 1511-1546), Geiman knight, 
was a relative of Ulrich von Hutten and passed some of lus 
eaily years at the court of the emperor Charles V. I^tcr he 
joined the band of adventurers which under Cieorg Hohermutli, 
or (Jeorge of Spires, sailed to Venezuela, or Venosalu as Hutten 
calls It, with the object of conquering and exploiting this land m 
the interests of the Augsburg family of Wclser. ‘I'he party 
landed at Coro in February 1535 and Hutten accompanied 
Hohermuth on his long and toilsome expedition into the intencn- 
m seuixh of treasure After the death of Hohermutli in December 
1540 he became captain-general of Venezuela. Soon after this 
event he vanished into the interior, returning after five years 
of wandering to find that a Spaniard, Juan dc (!uravazii, or 
CaravajH, had Ixsen ajipointcd governor m his absence. With 
his travelling companion, Bartholomew Welser the younger, 
he was seized by C'aravazil in April 1546 and the two were 
afterwards put to death. 

Hutten left some letters, and also a narrative of the earlier part of 
his adventures, this Zntwig ams Indta Junkhty Phtltpps von liutUn 
being pubiiflhetl in 1785 

HUTTEN, ULRICH VON (1488-1523), was bom on the 21st of 
April 1488, at the castle of Steckelberg, near Fulda, m Hesse 
Like Erasmus or Pirckheuner, he was one of those men who 
form the' bridge' between Humanists and Reformers He lived 
with both, svmpathircd with both, though he died before the 
Kcfoi niation had time fully to develop His life may be divided 
into four parts*- his youth and cloister-hfe (1488-1504), his 
wanderings in puisuit of knowledge (150 f- 151s), his strife 
with IJliich of multcmlxjrg (1515-1519), and his connexion 
with the Reformation (151^1523) Each of these periods 
had its own special antagonism, which c'oloiired Hutten’s career : 
in the first, his horror of dull monastic routine ; m the second, 
the ill-trcatment he met with at Greifswald , in the third, the 
crime of Dulce Ulnch , m the fourth, his disgust with Rome 
unci with Erasmus He was the eldest son of a poor and not 
undistinguished knightly familj As he was mean of stature 
and sickly his father destined him for the cloister, and he was 
sent to the Benedictine house at Fulda , the thirst for learning 
there seized on him, and m 1505 he fled from the monastic life, 
and won his freedom with the sacrifice of his worldly prospects, 
and at the cost of incuiring his father’s undying anger. From 
the Fulda cloister he went first to Cologne, next to Erfurt,and then 
to Erankfoi t-on-Oder on llic openmg m 1506 of the new um\ ersity 
of that town. For a time he was m Leipzig, and m 1508 we find 
him a shipwrecked beggar on the Pomeranian coast. In 1500 
the university of Greifswald welcomed him, but here too those 
who at first received him kindly became his foes , the sensitive 
ill-regulated youth, who took the liberties of genius, weaned 
his burgher patrons , they couW not brook the poet’s airs and 
vanity, and ill-timed assertions of his highci rank. Wherefoie 
lie left Greifswald, and as he went was robbed of clothes and 
books, his only baggage, by the serv ants of his late friends , 
ui the dead of wmter, half starved, frozen, penniless, he reached 
Rostock. Here again the Humanists received him gladly, 
and under their protection he wrote against his Greifswald 
patrons, thus begmnmg Uie long list of his satires and fierce 
attacks on ucrsonaJ or public foes. Rostock could not hold 
him long , he wandered on to Wittenberg and Leipzig, and 
thence to Vienna, where he hoped to win the emperor Maximilian s 
favour by an elaborate national poem on the war with Venice 
But neither Maximilian nor the university of Vienna would 
lift a hand for him, and he passed into Italy, where, at Pavia, 
he sojourned throughout 1511 ^and part of 1512. In the hitter 
year hvs studies were interrupted by war ; in the siege of Pavia 
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by i>apal troops and Swiss, he was plundered by both sides, 
and escaped, sick and penniless, to Bologna , on his recovery 
he even took service as a private soldier in the emperor’s army. 

Tins dark period lasted no long time ; in 1514 he was again 
m Germany, where, thanks to his poetic gifts and the friendship 
of Eitelwolf von Stein (d 1515), he won the lavour of the elector 
of Mainz, Archbishop Albert of Brandenburg Here high 
dreams of a learned career rose on him , Mainz should be made 
the metropolis of a grand Humanist movement, the centre of 
good style and literary form But the murder m 1515 of his 
relative Hans von Hutten by Ulrich, duke of Wurttemberg, 
changed tlie whole course of his life , satire, thief refuge of the 
weak, became Hutten’s weapon , with one hand he took his 
part in the famous tptslolae obscurorum virorum, and with 
the other launched scathing letters, elociuent C iceronian orations, 
or biting satires against the duke 'I'hough the emperor was 
too lazy and indifferent to smite a great prince, he took Hutten 
under his protection and liestowed on him the honour of a 
laureate ciown m 1517 Hutten, who had meanwhile revisited 
Italy, again attach^ himself to the electoral court at Mainz , 
and he was there when in 1518 his friend Pirckheimer w*rote, 
urging him to abandon the court and dedicate himself to letters 
We have the poet’s long reply, in an epistle on his “ way of life,” 
an amusing mixture of earnestness and vanity, self-satisfaction 
and satire , lie tells his friend that his career is just begun, 
tliat he has had twelve years of wandering, and will now enjoy 
himself a while in patriotic literary work , that he has by no 
means deserted the humaner studies, but tairies with him 
a little library of standard books Pirckheimer m his burgher 
life may have ease and even luxury , he, a knight of the empire, 
how can he condescend to obscurity? He must abide where 
ho can shine. 

In 1519 he issued in one volume Ins attacks on Duke Ulrich, 
and then, drawing sword, took part u\ the private war which 
overthrew that prince , in tins ^air he became intimate with 
Franz von Sickingen, the champion of the knightly order 
(Ritterstand) Hutten now warmly and openly espoused the 
Lutheran CtiU'>e, but he was at the same time mixed up m the 
attempt of tlie “ Ritterstand ” to ?.ssert itsclt as the m.lilu 
of the empire against the independence of tlie German princes. 
Soon after thus time he duscovcicd at Fulda a copy of the mani- 
festo of the emperor Heniy IV against Hildebrand, and published 
[ it with comments as an attack on the papal claims over Germany 
He ho|)ed thereby to interest the new emperor Charles V., and 
the higher ordeis m the empire, m behalf of German liberties ; 
but the appeal failed What Luther had achieved by speaking 
to cities and common folk m homely phrase, because he touched 
heart and conscience, that the far finer weapons of Hutten failed 
to effect, because he tried to touch the more cultivated sympathies 
and dormant patriotism of princes and bishops, nobles and 
knights And so he at once gained an undying name m the 
republic of letters and ruined his own career He showed that 
the artificial verse-making of the Humanists could be connected 
with the new outburst of genuine German poetry. The Minne- 
singer was gone , the new national singer, a Luther or a Hans 
Sa^s,was heralded by the stirring lines of Hutten’s pen These 
have in them a splendid natural swing and nng, strong and 
patriotic, though unfortunately addressed to knight and lands- 
knecht rather than to the German people. 

The poet’s high dream of a knightly national regeneration 
had a nidc awakening. The attack on the papacy, and Luther’s 
vast and sudden popularity, fnghtened Elector Albert, who 
dismissed Hutten from his court. Hoping for impel lal favour, 
he betook himself to Charles V. j but that young prince would 
have none of him. So he returned to his friends, and they 
rejoiced greatly to see him still alive , for Pope I^o X. had 
ordered him to be arrested and sent to Rome, and assassins 
dogged his steps. He now attached himself more closely to 
F'lranz von Sickmgen and the knightly movement. This also 
came to a disastrous end m the capture of the Eberaberg, and 
Sickmgen’s death ; the higher noWes had trnimphed ; the 
archbishops avenged themselves on Lutheranism as mterpreted 
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by the knightly order. With Sickingen Hutten also finally fell 
He fled to Basel, where Erasmus refused to see him, both for 
fear of his loathsome diseases, and also because the beggared 
knight was sure to borrow money from him. A paper war 
consequently broke out between the two Humanists, whuh 
embittered Hutten’s last days, and stained the memor>^ of 
Erasmus. From Basel Ulrich dragged himself to Mulhausen , 
and when the vengeance of Erasmus drove him thence, he went 
to Zurich There the large heart of Zwingli welcomed him , 
he helped him with money, and found him a quiet refuge with 
the pastor of the little isle of Ufnau on the Zurich lake There 
the frail and worn-out poet, writing swift satire to the end, died 
at the end of August or beginning of September 1523 at the 
age of thirty-five. He left behind him some debts due to com- 
passionate friends , he did not even own a single book, and 
all his goods amounted to the clothes on his back, a bundle 
of letters, and that valiant pen which had fought so many 
a sharp battle, and had won for the poor knight-errant a sure 
place m the annals of literature 

Ulrich von Hutten is one of those men of genius at whom 
propriety is shocked, and whom the mean-spirited avoid Yet 
through his short and buffeted life he was befriended, with 
wonderful charity and patience, by the chief leaders of the 
Humanist movement For, m spite of his irritable vanity, 
his immoral life and habits, his odious diseases, his painful 
restlessness, Hutten had much m liim that strong men could 
love. He passionatcl) loved the truth, and was ever open 
to all good influences He was a pat»'iot, whose soul soared 
to ideal schemes and a grand utopian restoration of his country. 
In spite of all, his was a frank and noble nature , his faults chiefly 
the faults of genius ill-controlkd, and of a life cast in the eventful 
changes of an age of novelty. A swarm of writings issued from 
his pen j at first the smooth elegance of his Latin prose and v’crse 
seemed strangely to miss his real character, he was the Cicero 
and Ovid of Germany before he became its Liuian 

Ills chief works were his Hks ^ersilicamh (1511I , the Ntmo (isiS) , 
a work on the Ahrbwi (,alhcus (1519) , the volume of Sleckcll'ieig 
complaints against Duke Ulrich (inchvhng his four Cictrontan 
Orations, his Letters and the Phaiarisntus) also in 15x9 , the V’tultsmus 
(1520) , and the controversy w'lth Erasmus at the end of his life 
Besides these w'erc many admirable poems m Latin and Uernian 
It is not known with certainty how far Hutten was the parent of the 
celebrated Efitstolae obscurorum virorum, that famous satire on 
monastic ignorance as rt presented by the theologians of Cologne 
\Mth which the friends of Reuchlm defended him At first the 
cloister- world, not discerning its irony, welcomed the woik as a 
defence of their position , though their c^cs were soon opened by 
the favour with which the learned world received it 'i he Efustolae 
were eagerly bought up , the first part (41 letters) appeared at the 
end of 1515 , early in isib there was a second edition , later in 1^16 
a tlurd, with an appendix of sc\en letters, in 1517 appeared the 
second part (62 letters), to which a fresh appendix of eight letters 
was subjoined soon after In 1909 the Latin tist of the hpxstolae 
with an English translation was jiubhshed by F G Stokes Hutten, 
m a letter addressed to Robert Crocus, denied that he was the author 
of the book, but there is no doubt as to lus connexion with it. 
Erasmus was of opinion that there were three authors, of whom 
Crotus Rubumus was the originator of the idea, and Hutten a chief 
contnbutor. D F Strauss, who dedicates to the subject a chapter 
of his admirable work on Hutten, concludes tliat be had no share ui 
the first part, but that his hand is clearly visible in the second part 
which he attributes m the mam to him To him is due the more 
senous and severe tone of that bitter portion of the satue See 
\V Brecht, Dia Verfasser der EpxstoUu obscurorum vtrotum (1904) 

For a complete catalogue of the writings of Hutten, see E Bockmg’s 
Index Dtblwgraphicm Ifuttemanus (1858) B6ckmg is also the editor 
of the complete edition of Hutten s works (7 vols , 1859-1862) A 
selection of Hutten's German writings, edited by G Balke, appeared 
m 1891 Cp S. Seamatolski, Huttens deutsch* Schnlten (1891) 
The best biography (though it is also somewhat of a pobtical 
pamphlet) is that of D F. Strauss {UIrtch von Hutten, 1857 , 
4th ed , 1878 , Engksh translation by G Sturge, 1874), with 
•which may be compared the older monographs by A Wagenseil 
(1823), A. Burck (1840) and I. Zeller (Pans, 1849) See also 
J Deckert, Ulnch von Huttens Leben und Wtrken Ltne hisiortsche 
Sk%zze {1901). (GW. K) 

HUTTER, LEONHARD (1563-1616), German Lutheran 
theologian, was bom at Nelhngen near Ulm m January 1563. 
From X581 he studied at the universities of Strassburg, Leipzig, 


Heidelberg and Jena In 1594 he began to give theological 
lectures at Jena, and m 1596 accepted a coll as professor of 
theology at Wittenberg, where he died on the 23rd of OctolxT 
i6i6. Hutter was a stern champion of Lutheran orthodoxy, 
as set down in the confessions and cmbodiid m his own 
Compendium locorum the^lopcorum (1610 , reprinted iS(»i), 
being so faithful to his master as to win the title of “ Luther 
redonatus.” 

In reply to Rudolf Hospmian’s ConcorJta dtscors (1607), he wrote 
a work, uch m historical material but oiic-sided m its apologetics, 
Concordia concors (i0i4j, delcnding the formula of Concord, which 
ho regarded as inspired His Ircmcum vete cknsttanum is directed 
dgamst David Pareus (1548 -1622), professor prinvinus at Heidelberg 
who m iremeum stve de unwne et synodo Lvangeiicoruin (1O14) bail 
pleaded for a reconciliation of Lutheranism and Calvinism , his 
Catvimsta autopoliticus (1610) was written against the “ damnable 
Calvinism ” which was becoming prevalent in Holstein and Branden- 
burg Another work, based on the formula of Concord, was entitled 
Loci communes tkeologici 

HUTTON, CHARLES (17^7-1823), Engksh mathematician, 
was born at Newcastle-on-'lyne on the 14111 of August 1737. 
lie was eduaited in a school at Jesmond, kept by Mr Ivison^ 
a clergyman of the church of England. There is reason to believe, 
on the evidence of two pay-bills, that for a short time m 1755 
and 1756 Hutton worked m Old Long Benton colliery : at any 
rate, on Ivison’s promotion to a living, Hutton succeeded to 
the Jesmond school, whence, m consequence of increasing pupils, 
he removed to Stole 's Hall. While he taught during the d.iy 
at Stote’s Hall, he studied mathematics in the evening at a 
school m Newcastle. In 1760 he married, and began tuition 
on a larger scale in Newcastle, whire he had among his pupils 
John bcott, afterwards Lord Eldon, chancellor of England 
In 1764 he published his first work. The Schoolmoiter' s Guide, 
or a Complete iiysiem of Practical Arithmetic, which m 1770 
was followed by his Treatise on Mensuration boUi tn Theory and 
Practice In 1772 appeared a trai t on The Principles of Endues, 
suggested by the destruction of Newcastle bridge by a high 
flood on the 17th of November 1771 In 1773 he was appointed 
professor of mathematics at the Royal Military Academy, 
Woolwich, and in the following year lie was elected F R S. and 
reported on N< vil Maskelyne’s determination of the mean dt nsity 
and mass of tlic earth from measurements takin in 1774-1776 at 
Mount S( hichalhon m Rerthshne, 'i his account appeared m the 
Philosophical Transactions for 1778, w,i.s afterwards reprinted 
in the second volume of his Tracts on Mathematical and Philo- 
sophical Subjects, and procured for Hutton the de^gree of LL 1 ). 
from the university of Kdmliurgh. He was elected foreign 
secretary to the Royal Soiiety m 1779, but his rc*signatiun m 
1783 was brought about by the president bir Joseph Banks, 
whose behaviour to the mathematical section of the society 
was somewhat high-handed (see Kipjiis’s OhservoJtons on the 
late Contests tn the Royal Society, laindon, 1784) After his 
Tables of the Products and Poioers of Numbers, 1781, and his 
MalhemaUcel Tables, 1785, he issued, for the use of the Royal 
Military Academy, m 1 787 Elements of Conic Sections, and m 1 798 
his Course of Mathematics, Hw Mathematical and Philosophical 
Dictionary, a valuable contribution to scientific biography, 
was published m 1795 (2nd ed , 1815), and the four volumes of 
Recreations in Mathematics and Natural Philosophy, mostly a 
translation from the French, m 1 803 One of the most laborious 
of his works was the abndgment, in conjunction with G. Shaw 
and R.JPearson, of the Philosophical Transactions This under- 
taking, the mathematical and scientific ports of which fell to 
Hutton’s share, was completed in 1809, and filled eighteen 
volumes quarto His name first appears m the Ladies' Diary 
(a poetic^ and mathematical almanac whicn was begun m 
1704, and lasted till 1871) in 1764; ten years later he was 
appomted editor of the almanac, a post which he retained till 
1817. Previously he had begun a small periodical. Miscellanea 
Maihemaiua, which extended only to thirteen numbers ; subse- 
quently he published m five volumes The Diarian Miscellany, 
which oontamed large extracts from the Diary, lie resigned 
his professorship m 1807, and died on the 27th of January 1823 
See iobnBmce, Charles Hutton * 
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the oDc^’ James (1726-1797), Scottish geologist, was born 
'^Ginbvirgh on the 3rd of June 1726. Educated at the high 
school and university of his native city, he acquired while a 
student a passionate love of scientific inquiry He was ap- 
prenticed to a lawyer, but his employer advised that a more 
congenial profession should be chosen for him The young 
apprentice chose medicine as being nearest akin to his favourite 
pursuit of chemistry He studied for three years at Edinburgh, 
and completed his medical education in Paris, returning by 
the Low Countries, and taking his degree of doctor of medicine 
at Leiden m 1749 Binding, however, that there seemed hardly 
any opening for him, he abandoned the medical profession, 
and, having inherited a small property in Berwickshire from 
his father, resolved to devote himself to agriculture lie then 
went to Norfolk to learn the practical work of farming, and 
subsecpiently travelled m Holland, Belgium and the north 
of France During these years he began to study the surface 
of the earth, gradually shaping in his mind the problem 
to which he afterwards devoted his energies In the summer 
of 1754 he established himself on his own farm in Berwickshire, 
where he resided for fourteen years, and where he introduced 
the most improved forms of husbandry. As the farm was 
brought into excellent order, and as its management, becoming 
more easy, grew less interesting, he was induced to let it, ancl 
est.iblish himself for the rest of his life in Bxlinburgh This took 
place about the year 1768. He was unmarried, and from this 
period until his death m he lived with his three sisters 
Surrounded by congenial literary and scientific friends he 
devoted himselt to research 

At that time gcologj in any proper sense of the term did 
not exist. Mineralogy, however, had made considerable progress 
But Hutton had conceived larger ideas than were entertained 
by the mineralogists of his day He desired to trace back the 
origin of the various minerals and rocks, and thus to arrive 
at some clear understanding of the history of the earth Imr 
many years he continued to study the subject At last, in the 
spring of the year 178s, he communicated his views to the 
recently established Royal Society of B^dinburgh m a paper 
entitled Theory of the Forth, or an Jnvesttgatton of the Laws 
Observable in the Composition, Dissolution and Restoration of 
Land upon the Globe In this remarkable work the doctrine 
is expounded that geolog>' is not cosmogony, but must confine 
itself to the study of the materials of the earth , that everywhere 
evidence may be soon that the present rocks of the earth’s 
surface have been in great part formed out of the waste of older 
rocks ; that these materials having been laid down under the 
sea were there consolidated under great pressure, and were 
subsequently disrupted and upheaved by the expansive power 
of subterranean heat , that during these convulsions veins 
and masses of molten rock were injected into the rents of the 
dislocated strata , that ev ery portion of the upraised land, 
as soon as exposed to the atmosphere, is subject to decay , anci 
that this decay must tend to advance until the whole of the 
land has been worn away and laid down on the sea-floor, whence 
future upheavals will once more raise the consolidated sediments 
into new land In some of these broad and Iwld generalizations 
Hutton was anticipated by the Italian geologists , but to him 
belongs the credit of having first perceived their mutual relations, 
and combined them in a luminous coherent theory based upon 
observation 

It was not merely the earth to which Hutton directed his 
attention He had long studied the changes of the atmosphere 
The same volume in which his Theory of the Earth appeared 
contained also a Theory of Rain, which was read to the Royal 
Society of Edinburgh in 1784 He contended that the amount 
of moisture which the air can retain in solution increases with 
augmentation of temperature, and, therefore, that on the 
mixture of two masses of air of different temperatures a portion 
of the moisture must lie condensed and appear in visible form. 
He investigated the available data regarding rainfall and climate 
m different regions of the globe, and came to the conclusion 
that the rainfall is everywhere regulated by the humidity of the 


air on the one hand, and the causes which promote mixtures of 
different aerial currents m the higher atmosphere on the other 

The vigour and versatility of his gemus may be understood 
from the variety of works which, during his thirty years’ residence 
in Edinburgh, he gave to the world. In 1792 he published a 
quarto volume entitled Dissertations on different Subjects in 
Natural Philosophy, in which he discussed the nature of matter, 
fluidity, cohesion, light, heat and electricity. Some of these 
subjects were further illustrated by him m papers read before 
the Royal Society of Edinburgh. He did not restrain himself 
within the domain of physics, but boldly marched into that of 
metaphysics, publishing three quarto volumes with the title 
An Investigation of the Principles of Knowledge, and of the Progress 
of Reason-front Sense to Science and Philosophy. In this work 
he developed the idea that the external world, as conceived 
by us, IS the creation of our own minds influenced by impressions 
from without, that there is no resemblance between our picture 
of the outer world and the reality, yet that the impressions 
produced upon our minds, being constant and consistent, become 
as much realities to us as if they precisely resembled things 
actually existing, and, therefore, that our moral conduct must 
remain the same as if our ideas perfectly corresponded to the 
causes producing them His closing years were devoted to the 
extension and republication of his Theory of the Earth, of which 
two volumes appeared in 1795. A. third volume, necessary 
to complete the work, was left by him in manuscript, and is 
referred to by his biographer John Playfair A portion of the 
MS of this volume, which had been given to the Geological 
Society of London by Leonard Horner, was published by the 
Society m 1899, under the editorship of Sir A Geikic The 
rest of the manuscript appears to be lost. Soon afterwards 
Hutton set to work to collect and systematize his numerous 
writings on husbandry, which he proposed to publish under 
the title of Elements of Agriculture He had nearly completed 
this labour when an incurable disease brought his active career 
to a close on the 26th of March 1797 

It IS by his Iheory of the Larth that Hutton will be remembered 
with rcveience while geology continues to be cultivated The 
author's style, however, being somewhat heavy and obscure, the 
book did not attract during his lifetime so much attention as it de- 
served Happily for science Hutton numbered among his friends 
John Playfair {<] v ), professor of mathematics m the university of 
Ivdmburgh, whose enthusiasm for the spread of Hutton's doctrine 
was combined with a rare gift of graceful and luminous exposition 
Bive years after Hutton's death he pubhshed a volume, Illustrations 
of the HuUonian Theory of the Earth, m which he gave an admirable 
summary of that theory, with numerous additional illustrations and 
arguments This work is justly regarded as one of the classical con- 
tributions to geological literature. To its influence much of the 
sound progress of British geology must be ascribed In the year 
1805 a biographical account of Hutton, written by Playfair, was 
published in vol v of the Transactions of the Royal Society of Edin- 
burgh (A Ge) 

HUTTON, RICHARD HOLT (1826-1897), English writer 
and theologian, son of Joseph Hutton, Unitarian minister at 
Leeds, was born at Leeds on the 2nd of June 1826. His family 
removed to London in 1835, and he was educated at University 
College School and University College, where he began a lifelong 
friendship with Walter Bagehot, of whose works he afterwards 
was the editor , he took the degree m 1845, being awarded the 
gold medal for philosophy. Meanwhile he had also studied 
for short periods at Heidelberg and Berlin, and in 1847 he entered 
Manchester New College with the idea of becoming a minister 
like his father, and studied there under James Martineau 
He did not, however, succeed in obtaining a call to any church, 
and for some little time his future was unsettled He marned 
in 1851 his cousin, Anne Roscoe, and became joint-editor with 
J. L. Sanford of the Inquirer, the principal Unitarian organ. 
But his innovations and his unconvention^ views about stereo- 
typed Unitarian doctrines caused alarm, and in 1853 he resigned 
His health had broken down, and he visited the West Indies, 
whe^e his wife died of yellow fever In 1855 Hutton and Bagehot 
became joint-editors of the National Review, a new monthly, 
and conducted it for ten years. During this time Hutton’s 
theological views, influenced largely by Coleridge, and more 
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directly by F W Robertson and F. D. Maurice, gradually 
approached more and more to those of the Church of England, 
which he ultimately joined His interest in theology was 
profound, and he brought to it a spirituality of outlook and 
an aptitude for metaphysical inquiry and exposition which 
added a singular attraction to his writings. In 1861 he joined 
Meredith Townsend as joint-editor and part proprietor of the 
Spectator, then a well-known liberal weekly, which, however, 
was not remunerative from the business point of view Hutton 
took charge of the literary side of the paper, and by degrees 
his own articles became and remained up to the last one of the 
best-known features of serious and thoughtful English journalism 
The Spectator, which gradually became a prosperous property, 
was his pulpit, m which unweary ingly he gave expression to 
his views, particularly on literary, religious and philosophical 
subjects, m opposition to the agnostic and rationalistic opinions 
then current in intellectual circles, as popularized by Huxley 
A man of fearless honesty, quick and catholic sympathies, broad 
culture, and many friends m intellectual and religious circles, 
he became one of the most influential journalists of the day, 
his fine character and conscience earning universal respect and 
confidence He was an original member of the Metaphysical 
Society (1869) He was an anti-vivisectiomst, and a member 
of the royal commission (1875) subject In 1858 he 

had married Eliza Roscoe, a cousin of his first wife ; she died 
early in 1897, and Hutton’s own death followed on the 9th of 
September of the same year 

Among his other publications may be mentioned Essays, Theo- 
logical and Literary (1871 , revised 1888), and Criticisms on Con- 
temporary 'thought and Thinkers (1894) , and his opinions may be 
studied compendiously m the selections from his Spectator articles 
published m 1899 under the title of Aspects of Religious and Scientific 
I bought 

HUXLEY, THOMAS HENRY (1825-1895), Knghsh biologist, 
was bom on the 4th of May 1825 at Ealing, where his father, 
George Huxley, was senior assistant-master m the school of 
Dr Nicholas This was an establishment of repute, and is at 
any rate remarkable for having produced two men with so 
little in common m after life as Huxley and Cardinal Newman 
The cardinal’s brother, Francis William, had been “ captain ” 
of the school m 1821. Huxley was a seventh child (as his father 
had also been), and the youngest who survived infancy. Of 
Huxley’s ancestry no more is ascertainable than in the case 
of most middle-class families. He himself thought it sprang 
from the t heshire Huxleys of Huxley Hall Different branches 
migrated south, one, now extinct, reaching London, where its 
members were apparently engaged in commerce. They estab- 
lished themselves for four generations at Wyre Hall, near 
Edmonton, and one was knighted by Charles II Huxley describes 
his paternal race as “ mainly Iberian mongrels, with a good 
dash of Norman and a little Saxon ” ^ From his father he thought 
he derived little except a quick temper and the artistic faculty 
which proved of great serv ice to him and reappeared in an even 
more striking degree in his daughter, the Hon. Mrs Collier. 
“ Mentally and physically,” he wrote, “ I am a piece of my 
mother ” Her maiden name was Rachel Withers. ‘‘ She came 
of Wiltshire people,” he add.s, and describes her as “ a typical 
example of the Iberian variety.” He tells us that “ her most 
distinguishing characteristic was rapidity of thought . . That 
peculiarity has been passed on to me in full strength ” (Essays, 1. 
4) One of the not least striking facts m Huxley’s life is that 
of education in the formal sense he received none ” I had 
two years of a pandemonium of a school (Ijetween eight and 
ten), and after that neither help nor sympathy in any intellectual 
direction till I reached manhood ” (Life, 11. 145). After the 
death of Dr Nicholas the Ealing school broke up, and Huxley’s 
father returned about 1835 ^is native town, Coventry, where 
he had obtained a small appointment. Huxley was left to 
his own devices ; few histones of boyhood could offer any 
parallel. At twelve he was sitting up in bed to read Hutton’s 
Geology. His great desire was to be a mechanical engineer ; 
it ended m his devotion to “ the mechanical engineering of living 
* Nature, Ixiii 127. 
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machines ” His curiosity m this direction was nearly fatal ; 
a post-mortem he was taken to between thirteen and fourteen 
was followed by an illness which seems to have been the starting- 
pomt of the ill-health which pursued him all through life At 
fifteen he devoured Sir William Hamilton’s Logic, and tluis 
acquired the taste for metaphysics, which he cultivated to the 
end At seventeen he came under the influence of Thomas 
Carlyle’s writings hifty years later he wrote: “To make 
things clear and get rid of cant and shows of all sorts 'I'his 
was the lesson I learnt from Carlyle’s Ixioks when I was a Ixiy, 
and It has stuck by me all my life ” (Life, 11. 268). Incidentally 
they led him to begin to learn German , he had already acijuircd 
French. At seventeen Huxley, with his elder brother James, 
commenced regular medical studies at Charing Cross Hospital, 
where they had both obtained scholarships. He studied undti 
Wharton Jones, a physiologist who never seems to have attained 
the reputation he deserved. Huxley said of him • “ 1 do not 
know that 1 ever felt so much respect for a teacher before 01 
since ” (Life, 1. 20). At twenty he passed his first M B. examina- 
tion at the University of London, winning the gold medal for 
anatomy and physiology ; W H. Ransom, the well-known 
Nottingham physician, obtaining the exhibition In 1845 
he published, at the suggestion of Wharton Jones, his first 
scientific pajxjr, demonstrating the existence of a hitherto 
unrecognized layer in tlie inner shcatli of hairs, a l.ivcr that 
has been known since as “ Huxley’s layer ” 

bomething had to be done for a livelihood, and at the sugges- 
tion of a fellow'-student, Mr (afterwaids bir Joseph) bayrei, he 
applied for an appointment in the navy He passed the necessary 
examination, and at the same time obtained the qualification of 
the Royal College of burgeons He was " entcrecl on the books 
of Nelson’s old ship, the ‘ Victory,’ for duty at Haslar Hospital ” 
Its (hief, bir John Richardson, who was a well-known Arctic 
explorer and naturalist, recognized Huxley’s ability, and pro- 
cured for him the post of surgeon to H M.b “ Rattlesnake,” 
about to start for surveying work in Torres btrait The com- 
mander, Captain Owen btanley, was a son of the bishop of 
Norwuh and brother of Dean Stanley, and wished for an ofluer 
with some scientific knowledge. Besides Huxley the “ Rattle- 
snake ” also earned a naturalist by profession, John Macgillivruy, 
who, however, beyond a dull narrative of the expedition, ac- 
complished nothing. I he “ Rattlesnake ” left England on the 
3rd of December 1846, and was ordered home after the lamented 
death of Captain btanley at Sydney, to be paid of! at Chatham 
on the 9th of November 1850. Ihe tropical seas teem with 
delicate surface-life, and to the study of this Huxley devoted 
himself with unremitting devotion. At that time no known 
methods existed by which it could be preserved for study in 
museums at home. He gathered a magnificent harvest in 
the almost unreaped field, and the conclusions he drew from 
It were the beginning of the revolution in zoological science 
which he lived to see accomplished. 

Baron Cuvier (1769-1832), whose classification still held 
Its ground, had divided the animal kingdom into four great 
embranchements Each of these corresponded to an independent 
archetype, of which the “ idea ” had existed in the mind of 
the Creator I'here was no other connexion between these 
classes, and the “ ideas ” which animated them were, as far 
as one can sec, arbitrary ('uvier’s groups, without their 
theoretical basis, were accepted by K. E von Baer (1792-1876) 
The “ idea ” of the group, or archetype, admitted of endless 
variation within it , but this was subordinate to essential 
conformity with the archetype, and hence Cuvier deduced the 
important principle of the “ correlation of parts,” of which 
he made such conspicuous use in palaeontological reconstruction 
Meanwhile the “ Naturphilosophen,” with J. W. Goethe (1749- 
1832) and L. Oken (1779-1851), had in effect grasped the under- 
lying principle of correlation, and so far anticipated evolution 
by assertmg the possibility of deriving specialized from simpler 
stnictures. Though they were still hampered by idealistic 
conceptions, they established morphology. Cuvier’s four great 
groups were Vertebrata, Mollusca, Articulata and Rodiata. 
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It was amongst the members of the last class that Huxley found 
most material ready to his hand in the seas of the tropics. It 
mcluded organisms of the most varied kind, with nothing more 
in common tlian that thtir parts were more or less distributed 
round a centre. Huxley sent home “ communication after 
communication to the Linnean bociety,” then a somewhat 
somnolent body, " with the same result as that obtained by 
Noah when he sent the raven out of the ark ” (Essays, i. 13) 
His important paper, On the Anatomy and the Afimltes of the 
Family of Medusae, met with a better fate It was communicated 
by the bishop of Norwuh to the Royal Society, and printed 
by It in the Phtlosoplucal Transactions in 1849 Huxley 
united, with tlie Medusae, the Hydroid and Sertularian polyps, 
to form a class to which he subsequently gave the name of 
Hydrozoa. 'Ihis alone was no inconsiderable feat for a young 
surgeon who had only hod the tramii^ of the medical school. 
Hut the ground on which it was done has led to far-rcaching 
theoretical developments Huxley realized that something 
more than superficial characters were necessary m dctermmmg 
the affinities of animal organisms. He found that all the members 
of the class consisted of two membranes ci^losing a central 
cavity or stomach. 'Ihis is characteristic of what are now 
called the CoeJenterata All animals higher than these have 
been termed Coelomata ; they possess a distinct body-cavity 
in addition to the stomach. Huxley went further than this, 
ami the most profound suggestion m his paper is the comparison 
of the two layers with those which appear in the germ of tlie 
higher anunals. Ihe consecjuenocs which have flowed from 
this prophetic generalization of the ectoderm and endaderm are 
familiar to every student of evolution. The conclusion was 
the mure remarkable as at the time he w-as not merely free 
from any evolutiomiry belief, but actually rejected it. The 
value of Huxley’s work was immediately recognized On 
returning to IvngUuid m 1850 he was elected a Fellow of the Royal 
Society In the following year, at the age of twenty -six, he not 
merely received the Royal med^, but was elected on the council 
With absolutely no aid from any one he had placed himself 
m the front rank of English scientific men He secured the 
friendship of Sir J D. Hooker and John Tyndall, who lemained 
his lifelong friends The AdminUty retained him as a nominal 
assistant-surgeon, m order that he might work up the observations 
he had made during the voyage of the “ Rattlesnake ” He was 
thus enabled to produce various important memoirs, espcaally 
those on certain Ascidians, in which he solved tlie problem 
of Appendiculana — an organism whose place m the animal 
kingdom Johannes Mullex had found himself wholly unable 
to assign — and on the morphology of the Ccphalous Mollusca. 

Richard Owen, then the leading comparative anatomist in 
Great Britain, was a disciple of Cuvier, and adopted largely from 
him the deductive explanation of anatomical fact from idealistic 
conceptions. He superadded the evolutionary theories of 
Oken, which were equally idealistic, but were altogether re- 
pugnant to Cuvier. Huxley would have none of either Imbued 
with the methods of von Paer and Johannes Muller, his methods 
were purely induave. He would not hazard any statement 
beyond what the facts revealed. He retained, however, as has 
been done by his successors, the use of archetypes, though they 
no longer represented fundamental “ ideas ” but generali74itions 
of the essential points of structure common to the individuals 
of each class He had not wholly freed himself, however, from 
archetypal trammels “ 'I'he doctrine,” he says, “ that every 
natural group is organized after a definite archetype . . seems 
to me as important for zoology as the doctrine of definite pro- 
portions for chemistry^ ” lliis was m 1853 He further stated . 
“ There is no profession from a lower to a higher tyrpe, but 
merely a more or less complete evolution of one type ” (P/nl 
Trans,, 1853, P ^3) As Chalmers Mitchell points out, this state- 
ment is of great histoncal interest. Huxley definitely uses the word 
“ evolution,” and admits its existence within the great groups 
He had not, however, nd himself of the notion that the archety^ 
was a property inherent in th^ group. Herbert Spencer, whei^ 
acquaintance he made in 1854, was unalde to convert him to 


evolution in its widest sense {Ia\€, 1. 168). He could not bring 
himself to acceptance of the theory — owing, no doubt, to his 
rooted aversion from k prion reasoning — without a mechanical 
conception of its mode of operation. In his first interview 
with I)arwin, which seems to have been about the same time, 
he expressed his belief “ in the sharpness of the lines of demarca- 
t’on between natural groups,” and was received with a humorous 
smile (Life, 1 169) 

The naval medical service exists for practical purposes. It 
is not surprising, therefore, that after his three years’ nominal 
employment Huxley was ordered on active service Though 
without private means of any kind, he resigned. The navy, 
however, rctaias the credit of having started his scientific career 
as well as that of Hooker and Darwin Huxley was now thrown 
on his own resources, the immediate prospects of which were 
slender enough As a matter of fact, he had not to wait many 
months. His friend, Edward Forbes, was appointed to the chair 
of natural history in Edinburgh, and in July 1854 he succeeded 
him as lecturer at the School of Mines and as naturalist to the 
Geological Survey in the following year. The latter post he 
hesitated at first to accept, as he “ did not care for fossils ” 
(Essays, 1 15) In 1855 he marned Miss H A Heathorn, whose 
acquaintanix! he had made m Sydney. They were engaged 
when Huxley could offer nothing but the future promise of his 
ability. The confidence of his devoted helpmate was not mis- 
placed, and her affection sustained him to the end, after she 
iucl seen him the recipient of every honour which English science 
could bestow Ills most important research belonging to this 
period was the Cjooman Lecture delivered before the Royal 
Society m 1858 on ” The 'ITieory of the Vertebrate Skull ” 
In this he completely and finally demolished, by applying as 
before the inductive method, the idealistic, if m some degree 
evoliition.iry, views of its origin which Owen had derived from 
Goethe and Oken Tins finally disposed of the “ archetype,” 
and may be said once for all to have liberated the English 
anatomical school from the deductn e method 

In i8s9 The Origin of Species was published 'Hus was a 
momentous event in the history of science, and not least for 
Huxley Hitherto he had turned a deal ear to evolution “ I 
took mv stand,” he says, “ upon t\io grounds firstly, that 
the evidence m favour of transmutation was wholly insufficient , 
and secondly, that no suggestion respecting the causes of the 
transmutation assumed, which had been made, was m any 
way adequate to explain the phenomena ” (Life, 1 168) Huxley 
had studied Lamarck “ attentively,” but to no purpose Sir 
Charles Lyell ‘‘ was the chief agent m smoothing the road for 
Darwin For consistent uniformitanamsm postulates evolution 
as much in the organic as m the inorganic world ” (Ic ) ; and 
Huxley found m Darwin what he had failed to find in Lamarck, 
an intelligible hypothesis good enough as a working basis Yet 
with the transparent candour which was characteristic of him, 
he never to the end of his life concealed the fact that he thought 
it wanting m rigorous proof Darwin, however, was a naturalist , 
Huxley was not He says ” I am afraid there is very little 
of the genuine naturalist m me I never collected anything, 
and species-work was always a burden to me , what I cared 
for was the architectural and engineering part of the business ” 
(Essays, 1. 7) But the solution of the problem of organic evolu- 
tion must work upwards from the initial stages, and it is precisely 
for the study of these that “ species-work ” is necessary Darwin, 
by observing the peculiarities in the distribution of the plants 
which he had collected in the Galapagos, was started on the 
path that led to his theory Anatomical research had only 
so far led to transcendental hypothesis, though m Huxley’s 
hands it had cleared the decks of that lumber He quotes with 
approval Darwin’s remark that “ no one has a right to examine 
the question of species who has not minutely desenbed many ” 
(Essays, 11. 283) TTie rigorous proof which Huxley demanded 
was Hie production of species sterile to one another by selective 
breeding (Life, 1. 193) But this was a misconception of the 
question Sterility is a physiological character, and the specific 
differences which the theory undertook to account for are 
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morphological ; there is no necessary nexus between the two 
Huxley , however, telt that he had at last a secure grip of evolution. 
He warned Darwin “ I will stop at no point as long as clear 
reasoning will carry me further ” {Ltje, i 173) Owen, who 
had some evolutionan^ tendencies, was at first fiuourably 
disposed to Darwin s theory, and even claimed that he had to 
some extent antiapated it in his own writings But Darwin, 
though he did not thrust it into the foreground, never flinched 
from recognizing that man could not be excluded from his theory 
“ Light will be thrown on the origin of man and his history ” 
{Origin, ed 1 488) Owen could not face the WTath of fashionable 
orthodoxy. In his Rede Lecture he endeavoured to save the 
position by asserting that man was clearly marked off from all 
other animals by the anatomical structure of lus brain. This 
was actually inconsistent with known facts, and was effectually 
refuted by Huxley in various papers and lectures, summed up m 
1863 m Man's Place in Nature This “monkey damnification ” of 
mardemd was too much even for the “ veracity " of Carlyle, who 
IS said to have never forgiven it. Huxley ha«.l not the snwillest 
respect for authority as a basis for belief, scientific or other- 
wise He held that scientific men were morally’ bound “ to tiy all 
things and hold fast to that which 13 good ” (L/'/e, 11 i6i) Called 
upon in 1862, m the absence of the president, to deliver the presi- 
dential address to the Geological Society, he disposed once for all 
of one of the principles accepted by geologists, that similar fossils 
in distinct regions indicated that the strata containing them 
were contemporary All that could be concluded, he pointed 
out, was that the general order of surccssion was the same 
In 1854 Huxley had refused the post of palaeontologist to the 
Geological Survey , but the fossils foi w Inch he then said that 
he “ did not care ” soon acquired importance in his eyes, as 
supplying evidence for the support of the evolutionary theorv 
Hie thirty-one years during which he occupied the chair of 
natural history at the School of Mines were laigely occupied 
with palaeontological research Numerous memoirs on fos.sil 
fishes established many far-reaching morphological facts. The 
study of fossil reptiles led to his demonstrating, in the course 
of lectures on birds, delivered at the College of Surgeons in 1867, 
the fundamental affinity of the two groups which lie united 
under the title of Sauropsida An incidental result of the same 
course was his proposed rearrangement of the zoolognal regions 
into which P L. Sclatcr had divided the world in 1857 Huxley 
anticipated, to a large extent, the results at which botanists have 
since arrived he proposed as pnmary divisions, Arctogaea — 
to include the land areas of the northern hemisphere — ^and 
Notogaea for the remainder Successive weaves of life originated 
in and spread from the northern area, the survivors of the more 
ancient types finding successively a refuge in tlie south Though 
Huxley had accepted the Darwinian theory as a working 
hypothesis, he never succeeded in firmly grasping it m detail 
He thought “ evolution might conceivably have taken place 
without the development of groups possessing the characters 
of species “ {Essays, v 41) His palaeontological researches 
ultimately led him to dispense with Darwin In 1892 he wrote . 
“ The doctrine of evolution is no speculation, but a generalization 
of certain facts . . . classed by biologists under the heads 
of Embryology and of Palaeontology ” (Essays, v 42 ) Earlier 
in i88i he had asserted even more emphatically that if the 
hypothesis of evolution “ had not existed, the palaeontologist 
would have had to invent it ” (Essays, iv 44). 

From 1870 onwards he was more and more drawn away from 
scientific research by the claims of public duty. Some men 
yield the more readily to such demands, as their fulfilment 
is not unaccompanied by public esteem But he fdt, as he 
himself said of Joseph Priestley, ‘ that he was a man and a 
citizen before he was a philosopher, and that the duties of the 
two former positions are at least as imperative as those of the 
Utter'* (Essays, ui 13). From 1862 to 1884 he served on no 
less than ten Royal ^mmissions, dealing in every case with 
subjects of great importance, and in many with matters of the 
gravest moment to the commumty He held and filled with 
invariable aignity md distinction more pubhc positions than 
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have perhaps ever fallen to the lot of a scientific man in England 
From 1871 to 1880 he was a secretary of the Rojal Society. 
From i88i to 1885 he was pri'sident. For lionoui' he (.ared 
httle, though they were within his riaeh ; it ib s.ud that he 
might have received a peerage He accepted, ho\\e\ er, in 1892, 
a Privy Councillorship, at once the most dciucK ratio and the 
most aristocratic honour accessible to an English citizen. In 
1870 he was preudent of the British Association at Liverixiol, and 
in the same year was elected a memlier of the new ly constituted 
London School Board He resigned the latter position in 
1872, but m the brief period during which he ai ted, probably 
more than any man, he left his mark on the foundations of 
natioritd elementar)’^ education He made war on the scholastic 
methods which weaned the mind in merely taxing the memory , 
the children were to be prepared to take theur place worthily 
m the community Physical training was the liasis ; domestic 
economy, at any rate for girls, was insisted upon, and for all 
some development of the aesthetic sense by means of drawing 
and singing. Reading, writing and arithmetic were the m- 
dispensalfle tools for acquiring knowledge, and intellectual 
dibtiplme was to be gamed through the rudiments of physical 
science. He insisted on the teaching of the Bible partly as a great 
literal y lientage, partly because he was “ berumslv perplexed 
to know by what practical measures the religious feeling, which 
is the essential basis of conduct, was to be kept up, m the present 
utterly chaotic state of opinion in these matteis, without its 
use ” (Essays, iii 397). In 1872 the School of Mines was moved 
to South Kensington, and Huxley had, for the first tune aftet 
eighteen years, those appliances for teaching beyond the 
leeturc rcxim, which to the lasting injury of the interests of 
biological science in Great Britain had been withheld from 
him by the short-sightedness of government Huxley hud 
only been able to bring his influence to bear upon his pupils 
by oral teaching, and had had no opjxirtunity by personal 
intercourse m the laboratory of forming a sc'hool He was now 
able to organize a systcmi of instnic’tion for classes of elenienl.irv 
teachers m the general principles of hiologj, whuh inclirectl) 
affected the teaclung of the subject throughout tlio country 

The first symptoms of physical failure to meet the strain of 
the scientific and public duties demanded of him made some 
rc^t imperative, and he took a long holiday in Eg>'pt. He .still 
continued for some years to occupy himself mainly with verte- 
brate morphology But he seemed to find more interest and the 
nec essary mental stimulus to exertion in Icc lures, public addresses 
and more or le.ss controversial writings His health, whic h had 
for a time been fairly restored, completely broke clown again 
m 1885. In 1890 he removed from J ondon to Eastbourne, 
where after a painful illness he died on the 20th of June 1891;. 

The latter j’cars of Huxley’s life were mainly occupied with con- 
tributions to periodical litirature on subjects connected with philo- 
sophy and theology The effect produccil by these on poj^uLar 
opinion was profound 1 his ^va.s partly due to his position as a 
man ol science, partly to his obvious esirnestness and sincerity, but 
in the mam to nis strenuous and attractive method of exposition 
Such studies were not wholly new to hun, as tliey liad more or less 
engage<! bis thoughts from his earliest days lhat bis vic'cis exhibit 
some process of development and arc not wholly consistent was, 
therefore, to be expected, and for thes reason it is not easy to 
summarize them as a connected body of te<icbmg Tliey may lie 
found jierfaaps m Uietr most systematic form m the volume on Hume 
published m 1879 

Huxley’s general attitude to the problems of theology and 
philosophy was technically that of scejiticism " 1 am," he wrote 

too moch of a sceptic to deny the jiossibihty of anything ’’ (Li/e, 11 
127) " Doubt i£ a beneficent demoa " (Essays, tx 56) He was 

anxious, nevertheless, to avotd the accusation of Pyrrhonism (Life, u 
280), but the Agnosticism which he defined to express his j osition 
m 1869 suggests the Pyrrhmmt Aphasia The only approach to 
certainty wtoch he admitted lay m the order ol nature " The 
conception of the constancy of tire order of nature has become the 
dominant idea of modem thonght Whatever may be man’s 
speculative doctrmes, it is quite certain that every mteHigent person 
guides his life and risks his fortune upon the behef that the order of 
nature is constant, and that the chara of natural causation is never 
broken." He adds, however, that *' it by no means necessanlv 
follows that wc are justified m expanding tlua gmccahration mto the 
mfimte past " (Essays, iv 47, 48). Thw was httle more than aTpiou^ 
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rcbtrvation, as evolution implies the principle of continuity (/ c p. 55). 
Latt r he stated his belief even more absolutely " If there is any- 
thing m the world which I clo firmly believe m, it is the univcr^ 
validity of the law of causation, but that univerbahty cannot be 
proved by any amount of experience *' (Essays, ix 121). The 
a.ssertion that " There is only one method by which intellectual truth 
tan be n ached, whether the subject-matter of investigation belongs 
to the world of physics or to the world of consciousness '' (Essays, ix 
1 2(1) laid him open to the charge of materialism, which he vigorously 
icpelled His defence, when he rested it on the imperfection of the 
physical analysis of matter and force (/ 1 p. 1 ti), was irrelevant , he 
was on soundtr ground when he contended with Berkeley '* that our 
certain knowledge does not extend beyond our states of conscious- 
ness " (I c p 130) " Legitimate materialism, that is, the extension 

of the conceptions and of the methods of physical science to the 
highest as well as to the lowest phenomena of vitality, is neithci 
more nor less than a sort of shorthand idealism " (Essays, 1 194) 
While “ the substance of matter is a metaphysical unknown quality 
of the existence of which there 1 5 no proof the non-existence of 
a substance of nimd is equally arguable , the result . is the 
reduction of the All to co-existences and sequences of phenomena 
beneath and beyond which there is nothing cognoscible ” (Essays, ix 
00) Hume harl defincil a miracle as a “ violation of the Laws of 
nature " Huxlev refused to accept this While, on the one hand, he 
insists that " the whole fabric of practical hie is built upon our 
faith in Its continuity ” (Hume, p 120), on the other “ noboily 
I an presume to say what the 01 dir of nature must be ” , this " knocks 
the bottom out of all a pi ion objections either to ordinary ‘ miracles ’ 
or to the efficacy of prayer” (Essays, v 133) "If by the term 
miracles we nu an only extremely wonderful events, there can be no 
just ground foi denying the possibility of their occurrence " (Hume, 
p 1 34) Assuming the chemical elements to be aggregates of uniform 
inmitive matter, he saw no more theoretical difficulty in water 
King turned into alcohol in the miracle at Cana, than in sugar 
undeigoing a similar conversion (Essays, v 81) I he credibility of 
miracles with Huxley is a question of e\ idcnce It may be remarked 
that a sciintihc cxjdan.ition is destructive of the supernatural 
character of a miiaiU, and that the demand for evidence may be 
so framed as to preclude the credibility of any historical event 
Ihroughout lus life theology had a strong attiacfion, not without 
elements of repulsion, for Huxley The circumstances of his early 
training, when Paley w-as the ‘'most interesting Sunday reading 
allowed him when a boy ” (Life, 11 57), probably had something to 
do with both In i8»)() nis beliefs were apparently theistic ” Scicme 
seems to me to teaih in the highest and strongest manner the 
great truth which is cinbcxhed in the Christian conception of entire 
surrender to the will of Ciod “ ( 1 1 ft , \ 219) In 1885 he formulates 
” the perfect ideal of religion ” m a passage which has become 
almost famous " In the 8th century n c m tlie heart of a world of 
idolatrous polytheists, the Hehrevv prophets put forth a conception 
of religion which appears to be as wonderful an inspiration of genius 
as the art of PhcicUas 01 the science of Aristotle ‘ And what doth 
the Lord reijuire of thee, but to do justly, and to love mercy, and to 
walk humbly with thy God ’ ” (hssavs, iv 161) Two years later he 
was writing " That there is no evidence of the existence of such a 
beinp as the God of the theologians 13 true enough ” (Ltfe, 11. 1O2) 
He insisted, however, that ” atheism is on purely philosophical 
grounds untenable ” (It) His theism never really advanced 
beyond the leiognition of ” the passionless impersonality of the 
unknown and unknowable, which science shows everywhere under- 
lying the thin veil of phenomena ” (ltfe, 1 230) In other respects 
his jierbonal creed was a kind of scientific ( alvinism There is an 
uiteiesting passage in an essay written m 1892, ” An Apologetic 
Fnenicon,” which has not been republished, which illustrates this : 
" It is the secret of the sujserionty ot the best theological teachers to 
the majority of their opponents tliat they substantially recognize 
these realities of things, however strange the forms ui which they 
clothe their conceptions The doctrines of predestination, of original 
sin, of the innate depravity of man and the evil fate of the greater 
part of the race, of the primacy of Satan in this world, of the essential 
vileness of matter, of a malevolent Demiurgus subordinate to a 
benevolent Almighty, who has only lately revealed himself, faulty 
as they are, appear to me to be vastly nearer the truth than the 
‘ liberal ’ popular illusions that babies are all bom good, and that the 
example of a corrupt society is responsible for their failure to remain 
so , that it 18 given to everybody to reach the ethical ideal if he will 
only try , that all partial evil is universal good, and other optimistic 
figments, such as that w Inch represents ' Providence ' under the 
guise of a paternal philanthropist, and bids us believe that everything 
will come right (according to oiii notions) at last ” But his '* lender 
definite creed,” R H Hutton, who was associated with him m 
the Metaphysical Society, thought — and no doubt nghtly — in no 
respect " represented the cravmgs of his larger nature " 

From 1880 onwards till the very end of his life, Huxley was 
continuously occupied in a controversial campaign against orthodox 
lieliefs As Professor W F R Weldon justly said of his earlier 
polemics ” They were certainly among the principal agents in 
winning a larger measure of toleration for the critical examination of 
fundamental beliefs, and for the free expression of honest reverent 
doub! ” He threw Christianity overboard botlily and with little 


appreciation of its historic effect as a civilizing agency He thought 
that " the exact nature of the teachings and the convictions of 
Jesus IS extremely uncertain ” (Essays, v 348) ” What we are 

usually pleased to call religion nowadays is, lor the most part, 
Hellemzed Judaism ” (Essays, iv 162) His final analysis of what 
" since the second century, has assumed to itself the title of Orthodox 
Christianity " is a " varying compound of some of the best and 
some of the worst elements of Paganism and Judaism, moulded in 
practice by the innate character of certain people of the Western 
world ” (Essays, v 142) He concludes “ That this Christianity is 
doomed to fall is, to my mind, beyond a doubt , but its fall will 
neither be sudden nor speedy ” (I c) He did not omit, however, 
to do justice to ” the bright side of Christianity,” and was deeply 
impressed with the life of Catherine of Siena Failing Chnstianity, 
he thought that some other ” hypostasis of men’s hopes ” will arise 
(Essays, v 254) His latest speculations on ethical problems are 
perhaps the least satisfactory of his wti tings In 1892 he wrote 
” The moral sense is a very complex affair — dependent m part upon 
associations of pleasure and pain, approbation and disapprobation, 
formed by education in early youth, but m part also on an innate 
sense of moral beauty and ugliness (how originated need not be dis- 
cussed), which IS possessed by some people m great strength, while 
some are totally (fevoid of it ” (Ltfe, 11 305) This is an intuitional 
theory, and he compares the moral with the aesthetic sense, which he 
repeatedly declares to be intuitive , thus “ All the understanding 
in the world will neither increase nor diminish the force of the 
intuition that this is beautiful and this is ugly ” (Essays, ix 80) In 
the Romanes Lecture dehvcied in 1894, in which this passage occurs, 
he defines ” law and morals ” to be " restraints u|X)n the struggle 
for existence bctw'een men m society ” It follows that " the ethical 
process is in opposition to the cosmic process,” to which the struggle 
tor existence wlongs (Essays, ix 31) Apparently he thought that 
the moral sense in its origin was intuitional and m its development 
utilitarian “ Morality commenced with society ” (Essays, v 52) 
Ihe ” ethical piocess ” is the ” gradual strengthening of the social 
bond ” (Essays, ix 35) ” Ihe cosmic process has ro sort of relation 

to moral ends ‘'(It p 83) , "of moral purpose I see no trace m 
nature That is an article of exclusive human manufacture ” (Ltfe, 
n 268) The cosmic jirocess Huxley identified with evil, and the 
ethical process with good , the two are in necessary conflict ” The 
icality at the bottom of the doctrine of original sin ” is the ” innate 
tendency to self-assertion ” inherited by man from the cosmic order 
(Essays, ix 27) “ The actions we call sinful are part and parcel of 

the struggle for existence ” (Life, 11 282) ” 1 he prospect ot attaining 

untroubled hapjuncss ” is ” an illusion ” (Essays, ix 44), and the 
cosmic process in the long iiin will get the best of the contest, and 
” resume its sway ” when evolution enters on its downward course 
(/ c p 45) This approaches pure pessimism, and though m Huxley's 
view the " pessimism of Schopenhauer is a nightmare ” (Essays, ix 
200), his ovm philosojihy of life is not distinguishable, and is often 
expressed m the same language The cosmic order is obviously 
non-moral (Essays, ix 197) That it is, as has been said, immoral 
IS really meaningless Pam and suffering are affections which 
imply a complex nervous organization, and we are not justified in 
projecting them into nature external to ourselves Darwin and A R 
VVallace disagreed with Huxley in seeing rather the joyous than the 
suffering side of nature Nor can it be assumed that the dtscending 
scale of evolution will reproduce the ascent, or that man will ever be 
conscious of his doom 

As has been said, Huxley never thoroughly grasped the Darwinian 
principle He thought " transmutation may taxe place without 
transition ” (Ltfe, 1 173) In other words, that evolution is ac- 
complished by leaps and not by the accumulation of small variations 
He recognized the " struggle for existence ” but not the gradual 
adjustment of the organism to its environment which is implied m 
" natural selection ” In highly civilized societies he tliought that the 
former was at an end (Essays, ix 36) and had been replaced by the 
” struggle for enjoyment ” (I c p 40) But a consideration of the 
stationary population of France might have shown him that the 
effect m the one case may be as restrictive as in the other So far 
from natural selection being in abeyance under modern social 
conditions, " it is," as Professor Karl Pearson points out, " some- 
thing we run up against at once, almost as soon as we examine a 
mortality table ” (Btometrtka, 1 76) The inevitable conclusion, 
whether we like it or not, is that the future evolution of humanity is 
as much a part of the cosmic process as its past history, and Huxley's 
attempt to shut the door on it cannot be maintained scienti^cally 

Authorities — Lxfe and Letters of Thomas Henry Huxley, W his 
son Leonard Huxley (2 vols , 1900) , Sctenttfic Memoirs of T H 
Huxley (4 vols, 1898-1901), Collected Essays by T H Huxley 
(9 vols , 1898) , Thomas Henry Huxley, a Sketch of his Life and Work, 
by P Chalmers Mitchell, M A (Oxon., 1900) , a cntical study 
founded on careful research and of ^eat value (W T. T -D ) 

HUY (Lat. Hoium, and Flem. Hoey), a town of Belgium, 
on the right bank of the Meuse, at the pomt where it is joined 
by the Hoyoux. Pop. (1904), 14,164. It is 19 m. E. of Namur 
and a trifle less west of Li^e. Huy certainly dates from the 
7 th century, and, according to some, was founded by the emperor 
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Antoninus in a d 148. Its situation is striking, with its grey 
citadel crowning a grey rock, and the fine collegiate church 
(with a 13th-century gateway) of Notre Dame built against it 
The citadel ib now used partly as a depot of military equipment 
and partly as a prison. The rums are still shown of the abbey 
of Neumoustier founded by Peter the Hermit on his return 
from the first crusade. He was buried there in 1115, and a 
statue was erected to his memory in the ablx;y grounds in 
1858. Neumoustier was one of seventeen abbeys in this town 
alone dependent on the bishopric of Liege. Huy is surrounded 
by vineyards, and the bridge which crosses the Meuse at this 
point connects the fertile Hesbaye north of the river with the 
rocky and barren Condroz south of it. 

HUYGENS, CHRISTIAAN (1629-1695), Dutch mathematician, 
mechanician, astronomer and physicist, was born at the Hague 
on the 14th of April 1629 He was the second son of Sir 
Constantijn Huygens From his father he received the rudiments 
of his education, which was continued at Leiden under A Vinnius 
and F van Schooten, and completed in the juridical school 
of Breda His mathematical bent, however, soon diverted 
him from legal studies, and the penis.il of some of his earliest 
theorems enabled Descartes to predict his future greatness. In 
1649 accompanied the mission of Henry, count of Nassau, 
to Denmark, and in 165 x entered the lists of science as an assailant 
of the unsound system of quadratures adopted by Gregory of 
St Vincent This first essay {Exelasts quadraiurae circuit, 
Leiden, 1651) was quickly succeeded by his Theoremata de 
quadratura hyperboles, ellipsis, et circuit ; while, m a treatise 
entitled De circuit magmtudine inventa, he made, three years 
later, the closest approximation so far obtained to the ratio 
of the circumference to the diameter of a circle. 

Another class of subjects was now to engage his attention 
The improvement of the telescope was justly regarded as a 
sine qua non for the advancement of ast-onomical knowledge 
But the difficulties interposed by spherical and chromatic 
aberration had arrested progress m that direition until, m 1655, 
Huygens, working with his brother Constantijn, hit upon a 
new method of grinding and polishing lenses The immediate 
results of the clearer definition obtained were the detection 
of a satellite to Saturn (the sixth m order of distance from its 
primary'), and the resolution into their true form of the abnormal 
appendages to that planet Each discovery m turn was, according 
to the prevailing custom, announced to the learned world under 
the veil of an anagram — removed, in the case of the first, by the 
publication, early m 1656, of the little tract De Saturni luna 
observatio nova ; but retained, as regards the second, until 
1659, when in the Systema Saturmum the varying appearances 
of the so-called “ triple planet ” were clearly explained as the 
phases of a ring inclined at an angle of 28° to the ecliptic. Huygens 
was also in 1656 the first effective observer of the Orion nebula , 
he delineated the bright region still known by his name, and 
detected the multiple character of its nuclear star. His applica- 
tion of the pendulum to regulate the movement of clocks sprang 
from his experience of the need for an exact measure of time 
in observing the heavens. The invention dates from 1656 , 
on the 16th of June 1657 Huvgens presented his first “ pendulum- 
clock ” to the states-general ; and the Horologium, containing 
a description of the requisite mechanism, was published in 
1658 

His reputation now became cosmopolitan. As early as 1655 
the university of Angers had distinguished him with an honorary 
degree of doctor of laws. In 1663, on the occasion of his second 
visit to England, he was elected a fellow of the Royal Society, 
and imparted to that body in January 1669 a clear and concise 
statement of the laws governing the collision of elastic bodies 
Although these conclusions were arrived at independently, and, 
as It would seem, several years previous to their publication, 
they were in great measure anticipated by the communications 
on the same subject of John Wallis and Christopher Wren, 
made respectively m November and December 1668 

Huygens had before this time fixed his abode in France. 
In 1665 Colbert made to him on behalf of Louis XIV. an offer 


too tempting to be refused, and between the following veai and 
x68i his residence in the philosophic seclusion of the Biblioth^que 
du Roi was only interrupted by two short visits to lus native 
country. His magnum opus dates from this period. The 
Horologium oscillaiortum , published with a dedication to his 
royal patron in 1673, contained original discoveries sufiicient 
to have furnished materials for half a <lozen striking disquisitions. 
His solution of the celebrated problem of the “ centre of oscilla- 
tion ” formed m itself an important event in the history of 
mechanics Assuming as an axiom that the centre of gravity 
of any number of interdependent bodies cannot rise higher 
than the point from which it fell, he arrived, by anticipating 
in the particular case the general principle of the conservation 
of vts viva, at correct although not stnctlv demonstrated con- 
clusions His treatment of the subject was the first successful 
attempt to deal with the d> naniic s of a s> stem. The determina- 
tion of the true relation between the length of a pendulum 
and the time of its oscillation , the invention of the theory ol 
evolutes; the discovery, hence ensuing, that the cycloid is 
Its own evolute, and is strictly isochronous ; the ingenious 
although practically inoperative idea of conct ting the “ circular 
error ” of the pendulum by ajiplying cycloidal checks to c locks — 
were all contained in this remarkable treatise The theorems 
on the composition of forces in circular motion with which it 
concluded formed the true prelude to Newton’s Prntrtpta, and 
w'ould alone suffice to establish the claim of Huygens to the 
highest rank among mechanical inventors. 

In 1681 he finally severed his French connexions, and returned 
to Holland 'ITie harsher measures which about that time 
began to be adopted towards his co-religionists m hVance are 
usually assigned as the motive of this step He now devoted 
himself during six years to the piodiii tion of lenses of enormous 
focal distaiK e, which, mounted on high poles, and connected with 
the eye-niece by means of a emd, formed what were called “ aerial 
telescopes ’ 'Ihrcc of his object-glasses, of resjxctively 123, 
180 and 210 ft focal length, are in the possession of the Roval 
Society. He also succeeded m constnicting an almost perfectly 
achromatic eye-piece, still known by his name But his re- 
searches in physical optics constitute his thief title-deed to 
immortality. Although Robert Hooke m 1668 and Ignacc 
Pardies m 1672 had adopte*d a vibratory hypothesis of light, 
the (onception was a mere floating possibility until Huygens 
provided it with a sure foundation His powerful scientific 
imagination enabled him to realize that all the points of a wave- 
front originate partial waves, the aggregate effeet of which is 
to reconstitute the primary disturbance at the subsequent stages 
of Its advance, thus accomplishing its pro|jagation , so that 
eaeh primary undulation is the envelope of an indefinite numlxr 
of secondary undulat»ons This resolution of the original wave 
IS the well-known “ Brinciplt of Huygens,” and by its means 
he was enabled to prov’e the fundamental laws of optics, and 
to assign the correct construction for the direction of the extra- 
ordinary ray in uniaxial crystals 'Ihese investigations, together 
with his discovery of the “ wonderful phenomenon ” of polariza- 
tion, are recorded in his Traite de la lumtere, published at 
Leiden in 1690, but composed in 1678 In the appended 
treatise Sur la Cause de la pesanteur, he rejected gravitation as 
a universal quality of matter, although admitting the Newtonian 
theory of the planetary revolutions From his views on centri- 
fugal force he deduced the oblate figure of the earth, estimating 
Its compression, however, at little more than one-half its actual 
amount 

Huygens never married. He died at the Hague on the 8th 
of June 1695, bequeathing his manuscripts to the university 
of Leiden, and his considerable property to the sons of his 
younger brother. In character he was as estunable as he was 
brilliant m intellect. Although, like most men of strong originative 
power, he assimilated with difficulty the ideas of others, his 
tardiness sprang rather from inability to depart from the track 
of his own methods than from reluctance to acknowledge the 
ments of his competitors. 

In addition to the works already mentioned, his Cosmotheoros-^ 
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a speculation concerning the inhalntanls of the planets — ^was printed 
pobthumuusly at the Hogue in 1698, and appeared almost simultane- 
ously in an English translation A volume entitled Opera posthuma 
(Ixuden, 1701) contained his " Dioptrica," in which the ratio between 
the respective focal lengths of ob5cct-glass and eye-glass is given as 
tlie ni* abure of magnifying power, together with tlie shorter essays 
Do vttrts /igurandis, D$ ewana et pameltis, Ac An early tract JJe 
ratiocimis tn ludo aleae, printed in i6‘57 with Schooten’s Exercita- 
ttones mathemahrae, is notable as one of the first formal treatises on 
the theory of probabilities , nor should his investigations of the 
pro[)ertiefl of the cissoid, logarithmic and catenary curves be left 
uniioticetl His invention of the spiral watch-spring was explamtd 
in the Journal dei sauanls (Feb 25, i(>7‘i) An edition of his 
works was ])ubhshed by fJ J 's Grave'-, itule, in four qu irto volumes 
entitled Opera vavta (l-cidcn, 1724) and Opera rel-iqua (Amsterda.m, 
1728) Hia scientific correspondence was edited by P J Uylcnbroek 
from manuscripts preserved at Lcidcn, with the title CAnsltan: 
Jfuffetitt ahorumque secuh A’ 1 ^ 7 / virorum celebnum exercitaiiones 
mathemattcae et phtlosophicae (the Hague, 18^3) 

1 be publication of a monumental edition of the letters and works 
of Huygens w.cs undertaken at tlie Hague by the ^octel 6 Hollaetdaxse 
des baetices, with the beading (Jtuvres da Christian HuYgens (1888), 
&c. Ten quarto volumes, comprising the whole of his correspondence, 
had already been issued m X005 A biography of Huygens was 
prefixed to his Opera varta (1723) , his in the character of a 

French academician was punted by J A N Condorcet in 1773 
Consult further P J Uylcnbroek, Oratio de fratribus thuUiano 
atque Comtantitio Ifugenio (Groiiuv'en, i8j8) , P Harting, Christiaan 
Huygens tn etjn Leven en Werken ge^rhetet (Groningen, iBttfi) , J H J 
Delanibrc, I/ist. de Vastrononne moderne (u ^40) . J F Montucla, 
Hist des mathiniattques (n 84,412, 34Q) . M Chasles,y 4 />cr{MAiftor- 
tque iur I’angim des mi'thodcs an gkimetrte^^ loi-iug , Ji Hiihnng, 
Kntiiche Geschuhte der allgemeinen Principten dcr Mediamk, 
Absrhiutt (n 120, 1(13, in 227), \ Berry,/! Short History o) 
Astronomy, r> 200, R Wolf, (iischtchia der Astronomte, passim, 
\{o\ifeaM,Bthhographie astronomique (ii 169), F Kaiser, /H/r A acA 
(xxv 245, 1847), lijdschri/t voor de Wttensekappen (t 7, 1848), 
AUgemetne deutsche Biographic (M B Cantor). J C Poggcndoi ff, 
Bwg lit HnndwMerbuch \ M ( ) 

HUYGENS. SIR CONST ANTI JN (1596-1687), Dutch poet 
and diplomatist, vas bom at the Hague on the 4ih of September 
1596 His father, Christiaan Hu)gens, was secretary to the 
stale council, and a man of great political importance. At the 
baptism of the (hild, the city of Hreda was one of his sponsors, 
and the admiral Justinus van Nassau the other, He was trained 
m every |X)lite accomplishment, and bcfoie he was seven could 
bpeak French with fluency. He was taught Latin by Johannes 
Dcdclus, and soon became a master of classic versification 
He developed not only extraordinary intellectual gifts but 
great physical beauty and strength, and was one of the most 
accomplished athletes and gymnasts of his ngc , his skill m 
playing the lute and m tlie arts of painting and engraving 
tittraited general attention before he began tn develop his 
genius as a writer. In 1616 he proceeded, with his elder brother, 
to the university of Leiden He stayed there only one year, 
and m i6i8 went to London with the English ambassador 
Dudley ('arleton , he remained in London for some months, 
and then went to Ovford, where he studied for some time m the 
Bodleian Library, and to Woodstock, Windsor and Cambridge, 
he was introduced at the English court, and played the lute 
before Janies I Ihe most interesting feature of this visit was 
the intimacy which sprang up between the young Dutch poet 
and Dr Donne, for whose genius Huygens preserved thiough 
life an unbounded admiration. He returned to Holland m 
company with tlie English contingent of the synod of Dort, 
and in 1619 he proceeded to Venue m the diplomatic service 
of his country ; on his return he nearly lost his life by a foolhardy 
exploit, namely, the scaling of the topmost spire of Strassburg 
lathedral In 1621 he published one of his most w’cighty and 
popular poems, his Batava Tempe, and m the same year he 
proceeded again to London, as secretary to the anib^ador, 
Wijngaerdan, but returned in three montlis. His third diplo- 
matic vnsit to Enj^and lasted longer, from tlie 5th of December 
1621 to the 1st of March 1623. During his absence, his volume 
of satires, ’/ CosUluh Mai, dedicated to Jacob Cats, appeared 
at the Hague. In the autumn of 1623 he was knighted by 
James I. He published a large volume of miscellaneous poems 
m 1625 under the title of Oitorum hbrt sex ; and m the same 
year he was appointed pHrivate secretaiy to the stadholder. 
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In 1627 Huygens married Susanna van Baerle, and settled at 
the Hague ; four sons and a daughter were bom to them. In 
1630 Huygens was called to a seat m the pnvy council, and he 
continued to exercise political power with wisdom and vigour 
for many years, under the title of the lord of Zuyhehem In 
1634 he IS supposed to have completed his long-talked-of version 
of the poems of Donne, fragments of which exist. In 1637 his 
wife died, and he immediately began to cekbrate the virtues 
and pleasures of thtir married life m the remarkable didactic 
poem called Dagwerck, which was not published till long after- 
wards. From 1639 to 1641 he occupied himself by building 
a magnificent house and garden outside the Hague, and by 
celebrating llicir beauties m a poem entitled Hofwi]ck, which 
was published in 1653. In 1647 he wrote his beautiful poem 
of Oogentroost or “ Eye Consolation,” to gratify his blind friend 
Lucrctia van Trollo He made his solitary effort m the dramatic 
line m 1657, when he brought out his comedy of Tnjnt^e Cornells 
Klacht, which deals, m rather broad humour, with the adventures 
of the v;ife of a ship’s captain at Zaandam In 1658 he learranged 
his poems, and issued them with many additions, under the 
title of Corn Flowers He proposed to the government that 
the present highway from the Hague to the sea at Scheveningen 
should be constructed, and during his absence on a diplomatic 
missio.i to the French court m 1666 the road was made as a 
compliment to the venerable statesman, who expressed his 
gratitude m a descriptive poem entitled Zeestraet, Huygens 
edited his poems for the last time 111 1672, and died m his ninety- 
first ye.ir, on the 28tli of March 1687 He was buried, with tlie 
pomp of a national funeral, m the church of St Jacob, on the 
4th of April. His second son, C hnstiaan, the eminent astronomer, 
is noticed sep.initely 

Constantijn Huvgens is the most brilliant figure m Dutch literary 
history Other statesmen surp,ussetl him in political influence, and 
at least two other poets surpassed him in the value and originality oi 
their writings But his figure was more dignified and splendid, hts 
talertts w-ere moie varied, and his gcncial accomplishments more 
remarkable than those of any other person of his age, the greatest 
age m the history of the Netherlands Huygens is the grand seigneur 
of the republic, the type of aristocratic oligarchy, the jewel and 
oinanionl of Dutch libcity When we consider his imposing character 
and the positive value of his writings, \\e may well be surprised that 
he has not found a modern editor It is a disgrace to Dutch scholar- 
ship that no complete collection of the writings of Huygens exists 
His autobiography, De vita propua sermoniim liln duo, did not see 
the light until 1817, and liis remarkable poem, Cluyswerch, was nut 
printed until 1841 \s a poet Huygens shows a finer sense of form 
then any other eaily Dutch itntor , the language, m his Eincls, 
becomes as flexible as Italian His epistles and lighter pieces, mpar- 
ticular, display his metiical ease and tacilily to perfection (EG) 

HUYSMANS. the name of four Flemish painters who matricu- 
lated m the Antwerp gild in the 17th century. Cornells the 
elder, apprenticed m 1633, passed for a mastership m 1636, 
and remained obscure. Jacob, apprenticed to Frans Wouters 
in 1650, wandered to England towards the close of the reign 
of Charles II , and competed with Lely as a fashionable portrait 
painter. He executed a portrait of the queen, Catherme of 
Braganza, now in the national portrait gallery, and Horace 
Walpole assigns to him the likeness of Lady Bellasys, catalogued 
at Hampton Court as a work of Lely His portrait of Izaak 
Walton in the National Gallery shows a disposition to imitate 
ihe styles of Rubens and Van Dyke. Accordmg to most accounts 
he died in London in 1696 Jan Baptist Huysmans, born at 
Antwerp in 1654, matriculated m 1676-1677, and died there in 
1715-1716. He was younger brotlier to Cornells Huysmans 
the second, who was born at Antwerp in 1648. and educated 
by Caspar de Wit and Jacob van Artois. Of Jan Baptist little 
or nothmg has been preserved, except that he registered numerous 
apprentices at Antwerp, and painted a landscape dated 1697 
now m the Brussels museum Cornells the second is the only 
master of the name of Huysmans whose taknt was largely 
acknowdedged. He received lessons from two artists, one of 
whom was familiar with the Roman art of the Poussms. whilst 
the other inharited the scenic style of the school of Rubens. 
He cxmibmed the two in a rich, highly coloured, and usu^y 
elective style, which^ however, was not free from monotony. 
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Seldom attempting anything but woodnide views with fancy 
backgrounds, half Italian, half Flemish, he painted with great 
facility, and left numerous examples Ijehmd. At the outset 
of his career he practised at Mahnes where he married m 1682, 
and there too he entered into some business connexion with 
von der Meulen, for whom he painted some backgrounds 
In 1706 he withdrew to Antwerp, where he resided till 1717, 
returning then to Mahnes, where he died on the 1st of June 

1727- 

Though most of his pictures were composed for cabinets rather than 
churches, he sometimes emulated van Artois in tJho production of 
Urge sacred pieces, and for many yeari* his “ Christ on the Road to 
Emmaus” adorned the choir of Notre Dame of Mahnes In tlie 
gallery of Nantes, where three of hw small landscapes are preserved, 
there hangs an “ Investment of Luxembourg,” by van der Meulen, of 
which he is known to have laid in the background The national 
galleries of London and Edinburgh contain each one example of his 
skill Blenheim, too, and other private galleries in England, possess 
one or more of his pictures But most of his works are on the 
European continent 

HUYSMANS, JURIS KARL (1848-1907), French novelist, 
was bom at Paris on the 5th of I’cbruary 1848 He belonged 
to a family of artists of Dutch extraction , he entered the 
ministry of the interior, and was pensioned after thirty years’ 
service His earliest venture m literature, ZLe Drageotr d epices 
(1874), contained stones and short prose poems showing the 
influence of Jiaudelaire. Mar the (1876), the life of a courtesan, 
was published in Brussels, and Huysinans contributed a story, 
“ Sac au dos,’’ to Les Soxries de Medan, the collection of stories 
of the Franco-Gcrman war pulilished by Zola He then pro- 
duced a senes of novels of everyday life, including Les Soenrs 
yalard(i8ji)), En A/e«age( 1881), and A (i882),m which 

he outdid Zola in minute and uncompromising realism He 
was influenced, however, more directly by Flaubert and the 
brothers de Goncourt than by Zola In VAri nwdnne (iS8^) 
he gave a careful study of impressionism and m Certains (1889) 
a senes of studies of contemporary artists A Rebours (1884), 
the history of the morbid tastes of a decadent aristocrat, dcs 
Essemtes, created a literary sensation, its caricature of literary 
and artistic symbolism covering much of the real b<liefs of the 
leaders of the aesthetic revolt In lA-Bas Huysmans’s most 
characteristic hero, Durtal, makes his appearance Durtal 
IS occupied m writing the life of Gilles de Rois , the insight 
he gams into Satanism is supplemented by modern Parisian 
students of the black art , but already there are signs of a 
leaning to religion m the sympathetic figures of the religious 
liell-nnger of Saint Sulpice and his wife. En Route (iSg$) relates 
the strange conversion of Durtal to mysticism and Catholicism 
m his retreat to La Trappe. In La Cathedrale (1898), Huysmans’s 
symbolistic interpretation of the cathedral of Chartres, he 
develops his ecithusiasm for the purity of Catholic ritual The 
life of Satnle Lydwtne de Sehtedam (1901), an exposition of 
the value of suffering, gives fui tlier proof of his conversion , 
and L'Oblai (1903) describes Durtal’s retreat to the Val des 
Saints, where he is attached as an oblate to a Benedictine 
monastery. Iluysmans was nominated by Edmond de Gon- 
court as a member of the Academic des Goncourt He died 
as a devout Catholic, after a long illness of cancer in the palate 
on the 13th of May 1907 Before his death he destroyed his 
unpublished MSS. His last book was Les Foules de Lourdes 
(1906). 

See Arthur Symons, Studies in two Literatures (1897) and The 
Symbolist Movement in Literature (1899) , Jean Lioniict m L’ Evolu- 
tion des idees (iQot) : Eugene Gilbert in France et Belgique (1905) , 
J. Sargeret m Les Grands convertis (1900) 

HUYSUM, JAN VAN (1682-1749), Dutch painter, was born 
at Amsterdam in 1682, and died m his native city on the 8th 
of February 1749 He was the son of Justus van Huysum, 
who IS said to have been expeditious in decorating doorways, 
screens and vases A picture by this artist is preserved m 
the gallery of Brunswick, representing Orpheus and the Beasts 
m a wooded landscape, and here we have some explanation 
of his son’s fondness for landscapesof a conventional and Arcadian 
kind ; for Jan van Huysum, though skilled as a painter of still 
life, bcheved himself to possess the genius of a landscape pamter. 


Half his pictures in public galleries ore landscapes, views of 
imaginary lakes and harbours witii unpossilde rums and classic 
edifices, and woods of tall and motionles.s trees— the whole 
vcr>' glos'^v and smooth, and entirely lifeless The earliest dated 
work of this kind is that of 1717, m the louvre, u grove with 
maidens culling flowers near a tomb, ruins of a portico, and a 
distant palace on the shores of a lake bounded by mountains. 

It IS doubtful whether any artist ever surpassed ^ an Huysum 
in representing fruit and flow'crs. It has been said that his 
fruit has no savour and his flowers have no perfume — in other 
words, that they arc haid and artificial— but this is scarcely 
true. In substance fruit and flower arc delicate and fimsluU 
imitations of nature in its more subtle varieties of matter 
The fruit has an incomparable liliish of down, the flowers have 
a perfect delicacy of tissue Van Huysum, too, shows supreme 
art 111 relicMug flowers of various colours against eacli other, 
and often against a light and transparent background He 
IS always bright, sometimes even gaudy Great taste and 
much grace and elegance are apparent m the arrangement of 
bou<iucts and fruit in vases adorned with has reliefs or iii baskets 
on marble tables 'Ihere is exquisite and faultless finish every- 
where But what van Huysum has not is the breailth, the 
bold effectiveness, and the depth of thought of dc Hecm, from 
whom he descends ihiough Aliraluun Mignon 

Some at the finest of vau Huysum’s fruit .and flower jneces have 
been in Jilnghsh private collections tbo»e of 17.1^ in the carl of 
Ellesmere’s gallery, otliMs of 1740-17^2 in the collections of Hope 
and Ashburton (.)no of tlie best examples is now in the National 
Gallery (i/V>-i 717 ) No public museum has finer and more numer- 
ous spc'Cimens th m the Louvie, wlucli lioasts of foui landscapes and 
six panels with sUll life , then come BctIiii and Amstcul.im with four 
fruit and flower pieces, Ihcu .St Petersburg, Munich, ll.inover, 
Diesden, the Hague, Bi unswick, Vienna, tarlsriihe and Copetih.igcn 
HWANG HO [Hoano Ho], the second largest river in China 
It IS known to foreigners as the Yellow river— a name which 
IS a literal translation of the Chinese. It rises among the Kuen- 
lun mounUins in central Asia, its head-waters being m close 
proximity to those of the Yangtszc-Kiang. It has a total 
length of al>out 2400 m and drains an area of approximately 
400,000 sq m TIic mam stream has its source in two lakes 
named Tsaruig-nor and Onng-ror, lying about 35® N , 97° E , 
and after flowing with a south-easterly course it bends sharply 
to the north-west and north, entermg China m the province 
of Kansuh in lat 36°. After passing Lanchow-fu, the capit.d 
of this province, tlie river takes an immense sweep to the noith 
and north-cast, until it encounters the rugged barrier ranges 
that here run north and south through the provinces of .Shansi 
and Chihli By these ranges it is forced due south for 500 m , 
forming the boundary between the provmccs of Shansi and 
Shensi, until it finds an outlet eastwards at lung Kwan — a 
pass which for centuries has been renowned as the g.atc of Asia, 
being indeed the sole commercial passage betwexm central 
China and the W'^est At Tung Kwan the river is joined by its 
only considerable affluent m China proper, the Wei (Wei-ho), 
which drams tlie lar^e province of Shensi, and the combined 
volume of water continues its way at first east and then north- 
east across the gaat plain to the sea At low water m the winter 
season the discharge is only about 36,000 cub ft per second, 
wheieas during the summer flood it reaches 116,000 ft or more 
Hie amount of sediment carried down is very large, though 
no accurate observations have been made. In the account 
of Lord Macartney’s embassy, which crossed the Yellow river 
m 1792, It was calculated to be 17,520 million cub ft. a year, 
but tins IS considered very much over the mark 'I wo reasons, 
however, combine to render it probable that the sedimentary 
matter is very large m proportion to the volume of water • 
the first being the great fall, and the consequently rapid current 
over two-thirds of the river’s course ; the second that the 
drainage area is nearly all covered with deposits of loess, which, 
being very friable, readily gives way before the rainfall and 
is washed down in large quantity. The ubiquity of this loess 
or yellow earth, as the Chinese call it, has in fact given its 
name both to river which carries it in solution and to the 
sea (the Yellow Sea) into which it is discharged. It is calcillated 
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by Dr Guppy {Journal of China Branch of Royal Astatic Society, 
vol. XVI.) that the sediment brought down by the three northern 
rivers of ( hina, viz,, the \ angtsze, the Hwang-ho and the 
Pciho, IS 24,000 million cub. ft per annum, and is sufficient 
to fill up the whole of the Yellow Sea and the Gulf of Pechih 
m the space of about 36,000 years 

Unlike the \ angtsze, the Hwang-lio is of no practical value for 
navigation The silt and sand form banks and bars at the mouth, 
tilt water is too shallow in winter and the current is too strong in 
summer, and, further, the bed of the river is continually shifting 
It IS this last feature whith has earned foi the river the name " China's 
sorrow " As the silt-laden w.iters delxmch from the rocky bed of the 
upper reaches on to the plains, the current slackens, and the coarser 
detritus settles on the bottom By degrees the lied rises, and the 
pcoj>le build embankments to prevent the river from overflowing 
As the bed rises the embankments must be raised too, until the stream 
IS flowing many feet aliove the level of the surrounding country 
As tune goes on the situation becomes more and more ciangerous , 
linallv, a breath occurs, and the whole river pours over the country, 
c irrymg d( stniction and ruin with it If the breach cannot be rc- 
paiud the n\tr leaves its old chanml entirely, and finds a new exit 
to the sea along the line of least resistance Such in brief has been 
the story of the iiver since the dawn of Chinese history At various 
times It has discharged its waters alternately on one side or the other 
of the great in.iss of mountains forming the promontoiy of bhantung, 
and by mouths as far apart fioni each other as 500 m At each 
t li.ingc it has worked havoc and disaster by covering the cultivated 
fields with 2 or 3 ft of sand and mud 

A great change m the river’s course occurred m 1851, when a 
briMch was m.ule in the north embankment near Kaifengfuin Hon.in 
At this jKimt the liver lied was some 25 ft above the plain , the 
water conseciucntlv forsook the old channel entirely and poured over 
the level country, finally seizing on the bed of a small river callttl 
the 1 sing, and thereby finding an exit to the sea Since that time 
the new channel thus carved out has remained the proper course of 
the river, the old or southerly channel being left quite dry It re- 
quired some fifteen or inoie years to repair damages from this out- 
bri'ak, and to confine the stream by new embankments Afte-r that 
theic was for a time comparative immunity from iiiumlations, but 
in itiSz fresh outbursts again began Ihe most serious of all took 
plate in 1887, when it appeared prob.able that there w'oiild be again a 
peimanent change in the river's couise By dint of great exertions, 
nowtver, the government succeeded in closing the breach, though 
not till January 1889, and not until there ha<l been immense destruc- 
tion of life and property 1 he outbreak on this occasion occurred, as 
.ill the more serious outbreaks have done, in Ilon.in, a few miles west 
of the citv of Kaifengfu The stream poured itself over the leved and 
fe*rlilc“ countiy to the southwards, sweeping whole villages before 
it, and converting the plain into one vast lake 'Ihe area affected 
was not less than 50,000 sq m and the loss of life was compulc<l at 
over one million Since 1887 there have been a senes of smaller 
outbreaks, mostly at points lower down and in the neighbourhood of 
Chin.infu, the capital of Shantung Ihese perpetually occurring 
disastcis entail a heavy expense on the government , and from the 
nicic pecuniary point of view it would well repay them to call in the 
best foreign engineering skill available, an expedient, however, which 
has not commended itself to the Chinese authorities (G J ) 

HWICCE, one of the kingdoms of Anglo- haxon Britain. Its 
exact dimensions arc unknown , they probably coincided with 
those of the old diocese of Worcester, the early bishops of 
which bore the title “ Episcopus Ilwicciorum ” It would there- 
fore include Worcestershire, Gloucestershire except the Forest 
of Dean, the southern half of Warwickshire, and the neighbour- 
hood of Bath The name Hwicce survives m Wythwood in 
Oxfordshire and Whichford in Warwickshire. These districts, 
or at all events the southern portion of them, were according 
to the Anglo-Saxon Chronule, sa 577, originally conquered 
by the West Saxons under Ceawlm In later times, however, 
the kingdom of the Ilwicce appears to have been always subject 
to Mercian supremacy, and possibly it was separated from 
Wessex m the time of Edwin. The first kings of whom we read 
were two brothers, Eanhere and Eanfrith, probably contempor- 
aries of Wulfliere They were followed by a king named Osric, 
a contemporary of zEthelred, and he by a king Oshere. Oshere 
had three sons who reigned after him, yEthelheard, zEthelweard 
and zEthelnc The two last named appear to have been reigning 
in the year 706. At the beginning of Ofifa’s reign we again find 
the kingdom ruled by three brothers, named Eanberht, Uhtred 
and Aldred, the two latter of whom lived until about 780. After 
them the title of king seems to have been given up. Their 
succcesor iEthelmund, who was killed m a campaign against 


Wessex in 802, is described only as an earl The district re- 
mained m possession of the rulers of Mercia until the fall of that 
kingdom. Together with the rest of English Mercia it submitted 
to King Alfred about 877-883 under Earl Aithelred, who possibly 
himself belonged to the Hwicce. No genealogy or list of kings 
has been preserved, and we do not know whether the dynasty 
was connected with that of Wessex or Mercia. 

See Bede, Hxstorta eccles (edited by C Plummer) iv 13 (Oxford, 
1896), W deG Birch, CarlM/uriMW Sa;roMicMm, 43, 51, 76,85, 116, 117, 
122, 163, 187, 232, 233, 238 (Oxford, 1885-1889) (F G M B ) 

HYACINTH (Gr vaxiv^os), also called Jacinth (through Ital 
gtacinto), one of the most popular of spring garden flowers It 
was m cultivation prior to 1597, at which date it is mentioned 
by Gerard Rea m 1665 mentions several single and double 
varieties as being then m English gardens, and Justice in 1754 
describes upwards of fifty single-flowered varieties, and nearly 
one hundred double-flowered ones, as a selection of the best from 
the catalogues of two then celebrated Dutch growers One of 
the Dutch sorts, called La Reme de Femmes, a single white, 
is said to have produced from thirty-four to thirty-eight flowers 
m a spike, and on its first appearam e to have sold for 50 guilders 
a bulb ; while one called Overwinnaar, or Conqueror, a double 
blue, sold at first for 100 guilders, Gloria Mundi for 500 guilders, 
and Konmg Saloman for 600 guilders. Several sorts are at 
that date mentioned as blooming well in water-glasses. Justice 
1 elates that he himself raised several very valuable clouble- 
flowered kinds from seeds, which many of the sorts he describes 
are noted for produi ing freely 

The original of the cultivated hyacinth, llyacxnthus orienialis , 
a native of Greece and Asia Minor, is by comparison an insignifi- 
cant plant, bearing on a spike only a few small, narrow-lobcd, 
washy blue flowers, resembling in form those of our common 
bluebell So great has been the improvement effected by the 
florists, and chiefly by the Dutch, that the modern hyacinth 
would scarcely be recognized as the descendant of the type above 
referred to, the spikes being long and dense, composed of a large 
number of flowers , the spikes produced by strong bulbs not 
unfrequently measure 6 to 9 m. in length and from 7 to 9 in 
in circumference, with the flowers closely set on from bottom to 
top. Of late years much improvement has been effected m the 
si/e of the individual flowers and the breadth of their recurving 
lobes, as well as in securing increased brilliancy and depth of 
colour. 

The peculiarities of the soil and climate of Holland are so very 
favourable to their production that Dutch florists have made a 
specialty of the growth of those and other bulbous-rooted flowers 
Hundreds of acres are devoted to the growth of hyacinths m the 
vicinity of Haarlem, and bring in a revenue of several hundreds 
of thousands of pounds. Some notion of the vast number 
imported into England annually may be formed from the fact 
that, for the supply of flowering plants to Covent Garden, one 
market grower alone produces from 60,000 to 70,000 in pots 
under glass, their blooming period being accelerated by artificial 
heat, and extending from Christmas onwards until they bloom 
naturally in the open giound 

In the spring flower garden few plants make a more effective 
display than the hyacinth. Dotted in clumps in the flower 
borders, and arranged in masses of well-contrasted colours in 
beds in the flower garden, there are no flowers which impart 
during their season — March and April — a gayer tone to the par- 
terre. I'he bulbs are rarely grown a second time, either for 
indoor or outdoor culture, though with care they might be 
utilized for the latter purpose ; and hence the enormous numbers 
which are procured each recurring year from Holland 

The first hyacinths were single-flowered, but towards the close 
of the 17th century double-flowered ones began to appear, and 
till a recent period these bulbs were the most Coteemed. At 
the present time, however, the single-flowered sorts are in the 
ascendant, as they produce more regular and symmetrical spikes 
of blossom, the flowers being closely set and more or less horizontal 
in direction, while most of the double sorts have the bells distant 
and dependent, so that the spike is loose and by companson 



HYACINTH— HYACINTHUS 2 


ineffective. For pot culture, and for growth in water-glasses 
especially, the single-flowered sorts are greatly to be preferred. 
Few if any of the original kinds are now m cultivation, a succes- 
sion of new and improved varieties having been raised, the 
demand for which is regulated in some respects by fashion 
The hyacinth delights m a rich light sandy soil The Dutch in- 
corporate freely with their naturally light soil a compost consisting 
of one- third coarse sea or river sand, one- third rotten cow dung 
without Utter and onc-third leaf-mould The soil thus renovated 
retains its qualities for six or seven years, but hyacinths are not 
planted upon the same place for two years successively, intermediary 
crops of narcissus, crocus or tulips being taken A good compost for 
hyacinths Is sandy loam, decayed leaf-mould, rotten cow dung and 
sharp sand in equal parts, the whole being collected and laid up in a 
heap and turned over occasionally Well-drained beds made up of 
thes soil, and refreshed with a portion of new compost annually, 
would grow the hyacinth to perfection The best time to plant the 
bulbs is towards the end of September and during October , they 
should be arranged in rows, 6 to 8 lu asunder, there being four rows 
m each bed The bulbs should be sunk about 4 to b m deep, with a 
small quantity of clean s.ind placed below and around eacli of them. 
The beds should be covered with decayed tan-bark, coco-nut fibre or 
half-rotten dung litter As the flower stems appear, they arc tied to 
rigid but slender stakes to preserve them from accident If the bulbs 
are at all prized, the stems should be broken off as soon as the flowei- 
ing 13 over, so as not to exhaust the bulbs , the leaves, however, must 
be allowed to grow on till matured, but as soon as they assume a 
yellow colour, the bulbs are taken up, the leaves cut off near their 
base, and the bulbs laid out m a dry, airy, shady place to ripen, after 
which they arc cleaned of loose earth and skin, ready for storing 
It IS the practice m Holland, about a month after the bloom, or when 
the tips of the leaves assume a withered appearance, to take up tlie 
bulbs, and to lay them sideways on the ground, covering them with 
an inch or two of earth About three weeks later they are again 
taken up and cleaned In the stoie-room they should be kept dry, 
well-aired and apart from each other 

tew plants aie better adapted than the hyacinth for pot culture 
as greenhouse decoiative plants , and by the aid of forcing they may 
be had m bloom as early as Christmas ihey flower fairly well m 
5-m pots, the stronger bulbs in b-m pots To bloom at Christmas, 
thev should lie potted early m September, in a compost resembling 
that already recommended for tin open-air beds , and, to keep up a 
succession of bloom, others should be potted at intervals of a few 
weeks till the middle or end of November The tops of the bulbs 
should be about level with the soil, and if a little sand is put im- 
mediately around them so much the better 1 he pots should be set 
in an open place on a dry hard bed of ashes, and be covered over to a 
depth of G or 8 in with the same material 01 with fibre or soil , and 
when the roots are well developed, which will take from six to eight 
weeks, they may be removed to a frame, and gradually exposed to 
light, and then placed in a forcing pit m a heat of from 60* to 70® 
When the flowers are fairly open, they may be removed to the green- 
house or conseivatory 

The hyacinth may be very successfully giovvn in glasses for orna- 
ment m dwelling-houses 1 he glasses aie nlled to the neck with ram 
or even tap water, a few lumps of charcoal being dropped into them 
I he bulbs are place<l m the hollow provided foi them, so that their 
base just touches the water This may be done m September or 
October They are then set 111 a dark cupboard for a few weeks till 
roots are freely produced, and then gradually exposed to light The 
early-flowering single w lute Roman hyacinth, a small-growing pure 
white variety, remarkable for its fragrance, and well adapted for 
forcing, as it can be had in bloom if icquired by November For 
windows it grows well m tiie small gla-^scs commonly used for 
crocuses , and for decorative purposes shoulcl be planted about five 
bulbs 111 a 5-m jiot, or m pans holding a dozen each If grown for 
cut flowers it can be planted thickly in boxes of any convenient size 
It IS highly esteemed durmg the winter months by florists 
The Spanish hyacinth {H ameihys(tHus) and H azureus are 
charming little bulbs for growing in masses m the rock garden or front 
of the flower border. The older botanists included in the genus 
Hyacinthxis species of Muscari, ^ctlla and other genera of bulbous 
Lihaceac, and the name of hyacinth is still popularly appUed to 
several other bulbous plants Thus Muscart botryoides is the grape 
hyacinth, 0 in , blue or white, the handsomest , M moschatum, the 
musk hyacinth, 10 m , has peculiar livid greenish-yellow flowers and 
a strong musky odour , Af . comosum var monstro^um, the feather 
hyacinth, bears sterile flowers broken up into a featherhke mass , 
M racemosum, the starch hyacinth, is a native with deep blue pli/m- 
scented flowers The Cape hyacinth is Oaltonia candicans, a magnifi- 
cent border plant, 3-4 ft high, with large drooping white bell-shaped 
flowers , the star hyacinth, Scilla amoena , the Peruvian hyacinth 
or Cuban lily, 5 peruvtana, a native of the Mediterranean region, to 
which Linnaeus gave the species name peruviana on a mistaken 
assumption of its origin ; the wild hyacinth or blue-bell, known 
variously as Endytnton nonscriptum, Hyacinthus nonsenptus of 
Sctlla nutans ; the wild hyacinth of western North America, Camassta 
esculeiUa. They all flourish m goo<l garden soil of a gritty nature. 


HYACINTH, or Jacinth, in mineralogy, a variety of zircon 
{qv)(ii yellowish red colour, used as a gem-stone 1 he hyacinthm 
of ancient writers must ha\ e been our sapphu e, or blue corundum, 
while the hyacinth of modern mineralogists may have licen 
the stone known as lynairtum (^kvyKovfuov) The Hebrew 
word leshem, translated hgure m the Authorized Version (Ex. 
xxviii. 19), from the Xiyvpiov of the Septuagmt, appears m 
the Revised Version as jaemth, but with a marginal alltrnativc 
of amber Both jacinth and amber may be reddish yellow, 
but their identification is doubtful As our jacinth (zircon) 
is not known in ancient Egyptian work. Professor Flinders 
Petrie has suggested that the leshem may have been a yellow 
quartz, or perhaps agate, borne old English writers descrilvc 
the jacinth as yellow, whilst othcis refer to it as a blue stone, 
and the hyaanihus of some authorities seems undoubtedly to 
have been our sapphire. In Rev. x\. 20 the Revised Version 
reuins the word jacinth, but gives sapphire as an alternative 

Most of the gems known in trade as hyacinth are only garnets — 
generally the deep orange-brown hessomte or emnamon-stone — 
and many of the antique engraved stones repultil to be hyacinth 
are prolxibly garnets 'ihe difference may be detected optically, 
since the garnet is singly and the hyacinth doubly refracting , 
moreover the spot ific gravity affords a simple means of diagnosis, 
that of garnet being only about 3 7, whilst hyacinth may have 
a density as high as 4 7. Again, it was shown many years ago 
by Sir A H Church that most hyacinths, when examined liy 
the spectroscope, show a senes of dark absorption bands, due 
perhaps to the presence of some rare element such as uranium 
or erbium 

Hyacinth is not a common mineral It occurs, with other 
zircons, m the gcm-gravils of Ceylon, and very fine stones h.ive 
been found as pebbles at Mudgee in New .South Wales Crystals 
of zircon, with all the typical characters of hyacinth, occur at 
Expailly, Le Puy-en-Velay, in Central France, but they are not 
large enough for cutting The stones whith have been called 
Compostella hyacinths arc simply ferruginous quartz from 
Santiago de Compostella III Spain. (F W R *) 

HYACINTHUS,! m Greek mythology, the youngest son of tlie 
Spartan king Amyclas, who reigned at Amyclac (so Pausanias 
HI I 3, HI 19 5, .ind Apollodorus 1 3 3, in. 10 3) Other 
stories make him son of Ocbalus, of Eurotas, or of Picrus 
and the nymph Clio (see Hygmus, Fabulae, 271 , Lucian, De 
saltattone, 45, and Dial, dear 14) According to the general 
story, which is probably late and composite, his great beauty 
attracted the love of Apollo, who killed him accidentally when 
teaching him to throw the discm (quoit) , others say that 
Zephyrus (or Boreas) out of jealousy deflected the cjuoit so that 
It hit Hyacinthus on the head and killed him. According to the 
representation on the tomb at Amyclac (Pausanias, loc. at ) 
Hyacinthus was translated into heaven with his virgin sister 
Polyboea Out of his blood there grew the flower known a,s 
the hyacinth, the petals of which were marked with the mournful 
exclamation AI, Al, “ alas ” (rf. “ that sanguine flower inscribed 
with woe ”) 'I'his Greek hyacinth cannot have been the flower 
which now bears the name ; it has been identified with a spec les 
of iris and with the larkspur {delphinium Ataas), which appear 
to have the markings described Ihe Greek hyacinth was also 
said to have sprung from the blood of Ajax Evidently the 
Greek authorities confused both the flowers and the traditions. 

The death of Hyacinthus was celebrated at Amyclae by the 
second most important of Spaitan festivals, the Hyacuithia, 
which took place in the Spartan month Hecatombeus. What 
month this was is not certain. Arguing from Xenophon {Hell. 
IV. 5) we get May ; assuming that the Spartan Hecatombeus 
is the Attic Hecatombaion, we get July ; or again it may be the 
Attic Scirophorion, June. At ail events the Hyacinthia was an 
early summer festival. It lasted three days, and the rites 
gradually passed from mourning for Hyacinthus to rejoicings 

‘ The word is probably derived from an Indo-European root 
meaning " youthful," found in Latin, Greek, English ana Sanskrit 
Some have suggested that the first two letters are from £k«z, to rain 
(cf Haytles) , 
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in the majesty of Apollo, the god of light and warmth, and giver 
of the ripe fruits of the earth (see a passage from Polycrates, 
Lacontca, quoted by Athenaeus 139 d , criticized by L. R. 
Famell, Cults of the Greek States, iv 266 foil.). This festival is 
clearly connected with vegetation, and marks the passage from 
the youthful verdure of spring to the dry heat of summer and 
the ripening of the corn. 

The precise relation which Apollo bears to Hyaemthus is 
obscure. The fact that at Tarentum a Hyacinthus tomb is 
ascribed by Polybius to Apollo Hyaemthus (not Hyacmthius) 
has led some to think that the personalities are one, and that 
the hero is merely an emanation from the god ; confirmation 
IS sought in the Apolline appellation T€Tpdx*tp, alleged by 
Hesychius to have been used in Laconia, and assumed to descnbiB 
a composite figure of Apollo-Hyacinthus Against this theory 
IS the essential difference between the two figures. Hyaemthus 
IS a chthonian vegetation god whose worshippers are afflicted 
and sorrowful ; Apollo, though interested m vegetation, is never 
regarded as inhabiting the lower world, his death is not celebrated 
m any ritual, his worship is joyous and tnumphant, and finally 
the Amyclean Apollo is specifically the god of war and song. 
Moreover, Pausanias describes the monument at Aniyclae as 
consisting of a rude figure of Apollo standing on an altar-shaped 
base which foimcd the tomb of Hyaemthus Into the latter 
offerings were put for the hero before gifts were made to the god. 

On the whole it is probable that Hyaemthus belongs originally 
to the pre-Dorian period, and that his story was appropriated 
and woven into their own Apollo myth by the conquering 
Dorians Possibly he may be the apotheosis of a pre- Dorian 
king of Amyclae J. G. Frazer further suggests that he may 
have been regarded as spending the winter months m the under- 
world and letuming to earth in the spring when the “ hyacinth " 
blooms. In this case his festival represents perhaps both the 
Dorian conquest of Am> clae and the death of spring before the 
ardent heat of the summer sun, typified as usual by the dtseus 
(quoit) with which Apollo is said to have slam him. With the 
growth of the hyacinth from his blood should be compared the 
oriental stories of violets springing from the blood of Attis, and 
roses and anemones from that of Adonis. As a youthful vegeta- 
tion god, Hyacinthus may be compared with Linus and Soephrus, 
both of whom are connected with Apollo Agyious. 

St'o 1. R FatbcU, CuUs 0/ the (jreek Elates, voil iv (1007L PP *25 
foil , 204 foil , J G Frazer, Aiionts, AtUs, Ostrts (190O), ok. u 
ch. 7 : S. Wide, Lakonnehe Kutte, p 290 , E. Rohde, Psyche, 
3rd ed. 1. 1 37 foil , Roscher, Lexihon d griech « rdtn Myth, s v 
" Hj'akinthos ” (Grove) , L. Prcller, Ortechtsche Mythol 4th ed 
i 248 foU. (J.M.M) 

HYADES (“ the rainy ones ”), m Greek mythology, the 
daughters of Atlas and Aethra; their number vanes fctween 
two and seven As a reward for having brought up Zeus at 
Dodona and taken care of the infant Dionysus Hyes, whom they 
conveyed to Ino (sister of his mother Semele) at ITiebes when his 
life was threatened by Lycuigus, they were translated to heaven 
and placed among the stars (Hyginus, Poet astron 11. 21). 
Another form of the story combines them with the Pleiades. 
According to this they were twelve (or fifteen) sisters, whose 
brother Ilyas was killed by a snake while hunting in Libya 
(Ovid, Fastt, V. 165 , Hyginus, Fab. 192). They lamented him 
so bitterly that Zeus, out of compassion, changed them mto 
stars — five into the Ilyades, at the head of the constellation 
of the Bull, the remainder into the Pleiades. Their name is 
derived from the fact that the rainy season commenced when 
they rose at the same time as the sun (May 7-21) ; the oiigmal 
conception of them is that of the fertihang princi]^ of moisture. 
The Romans derived the name from fie (pig), and translated it 
by Sucuiaa (Cicero, Dt nat. deorum, 11, 43). 

HYATT, ALPHEDS (1838-1902), American naturalist', was 
born at Washingtcm, D.C, on the 5th of April 1838. From 
1858 to 186a he studi^ at Harvard, where he had Louis Agassiz 
for bis master, and in 1863 he served as a volunteer m the Civil 
War, attaining the rank of captain. In 1867 he was appointed 
curator of the Essex Institute at Salem, and m 1870 became 
professor of zoology and palaeontology at the Massachusetts 


Institute of Technology (resigned 1888), and custodian of the 
Boston Soaety of Natural History (curator in 1881) In 1886 
he was appointed assistant for palaeontology in the Cambridge 
museum of comparative anatomy, and m 1889 ivas attached 
to the United States Geological Survey as palaeontologist for 
the Trias and Jura. He was the chief founder of the American 
Society of Naturalists, of which he acted as first president m 
1883, and he also took a leading part in establishing the marine 
biological laboratories at Aniiisquam and Woods Hole, Mass. 
He died at Cambridge on the 15th of January 1902. 

Hw works include Observahons on hresh-waier lolyzoa (1866) , 
Fosstl Cephaiopods of the Museum of Comparaftie Zcology (1872) , 
Revtston of North American Ponfera (1875-1877) , Genera of Fosstl 
Cebhalopoda (1883 ) ; Larval Theory of the Ortgtn of Cellular Itssue 
(1884) ; Genests of the Artettdae (1889) ; and Phytogeny of an ac- 
enttrea charactenshc (1894) Ue wrote the section on C<pl alopoda m 
Karl von Zittel’s Patdontologie (1900 , and hw w€ll-knt)wn study on 
the fossil pond snails of Steinheim (" Tiic Genesis of the Tertiary 
Species of Kanorbis at Steinheim ’’) appeared m the Memoirs of the 
Boston Natural History Society tn 1880 He was one of the founders 
and editors of the American Naturalist 

HTBLA, the name of several cities in Sicily Tlie best known 
historically, though its exact site is uncertain, is Ilybla Major, 
near (or by some supposed to be identical with) Megara Hyblaea 
iqv.)'. another Hybla, known as Hybla Minor or Galeatis, is 
represented by the modern Patern6j while the site of Hybla 
Ileraea is to lx sought near Ragiisa. 

HYBRIDISM. The Latin word hybrtda, hibrtda or tbnda 
has been assumed to be dcru'cd from the Greek an insult 

or outrage, and a hybrid or mongrel has been supposed to be 
an outrage on nature, an unnatural product. As a general rule 
animals and plants belonging to distinct species do not produce 
offspring when crossed with each other, and the term hybrid 
has been employed for the result of a fertile cross between 
individuals of different species, the word mongrel for the more 
common result of the crossing of distinct varieties A closer 
scrutmy of the facts, however, makes the term hybridism less 
isolated and more vague. The words species and genus, and 
still more subspecies and variety, do not correspond with clearly 
maticed and sharply defined zoological categories, and no exact 
line can be drawn between the various kinds of crossings from 
those between individuals apparently identical to those belonging 
to genera universally recognued as distinct. II> bndism therefore 
grades into mongrelism,mongrelism into cross-breeding, and cross- 
breeding into normal painng, and we can say little more than 
that the success of the union is the more unlikely or more un- 
natural the further apart the parents are in natural affinity. 

The interest m hybndism was for a long time chiefly of a 
practical nature, and was due to the fact that hybrids are often 
found to present characters somewhat different from those of 
either parent. The leading facts have been known in the case 
of the horse and ass from tune immemorial The earliest recorded 
observation of a hybrid plant is by J. G Gmelin towards the end 
of the 17th century ; the next is that of Thomas Fairchild, who, 
in the second decade of the i8th century, produced the cross 
wluch is still grown in gardens under the name of “ Fairchild’s 
Sweet William ” Linnaeus made many experiments m the 
cross-fertilization of plants and produced several hybrids, but 
Joseph Gottlieb Kdireuter (1733-1806) laid the first real founda- 
tion of our scientific knowli^e of the subject. Later on Thomas 
Andrew Knight, a celebrat^ English horticulturist, devoted 
much successful labour to the improvement of fruit trees and 
vegetables by crossing. In the second quarter of the 19th 
century C. F. Gkrtner n^vde and published the results of ^number 
of experiments that had not been equalled by any earlier worker. 
Next came diaries Darwin, who first in (higin ef Spectes, 
and later in Cross and Self-FerttUzcUton of Plants, subjected the 
whole question to a critical examination, reviewed the known 
fiu:t8 and added many to them. 

Darwin’s conclaMcms were mnuned ap by G. J Romanes m the 
9th edition of this Eneychpaedm as follows * — 

1. The laws governing the prodoction of hybnds ate identical, or 
nearlyidentical, ia the animal aad vegetable kmgdoms. 

X The ater^kty which eo generally attends the crosnwg of two 
specific forms is to be dwtinguidied as of two kinds, which, although 
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often confounded by naturalists, are m reality quite distinct For 
the sterility may obtain between the two parent species when first 
crossed, or it may first assert itself in their hybnd progeny In the 
latter case the hybrids, although possibly produced without any 
appearance of infertihty on the part of theur parent species, neverthe- 
less prove more or less mferbie among themselves, and also with 
memoers of either parent species. 

3 The degree of both kinds of infertility vanes m the case of 
different species, and in that of their hybnd progeny, from absolute 
stenhty up to complete fertility Thus, to take the case of plants, 
" when pollen from a plant of one family is placed on the stigrna of a 
plant of a distinct family, it exerts no more mfluence than so much 
inorganic dust From this absolute zero of fertility, the pollen of 
different species, applied to the stigma of some one species of the same 
genus, yields a portect gradation m the number of seeds produced, up 
to nearly complete, or even qmte complete, fertility , so, m hybrids 
themselves, there are some which never have pioduced, and probably 
never would produce, even with the pollen of the pure parents, a 
single fertile seed , but in some of these cases a first trace of fertility 
may be detected, by the pollen of one of the pure parent sjiecies 
causmg the flower ot the hybnd to wither carher than it otherwise 
would have done , and the early withering of the flower is well 
known to be a sign of incipient fertihzation From this extreme 
degree of sterility we have self-fertilized hybrids producing a greater 
and greater number of seeds up to perfect fertility " 

4 Although there is, as a rule, a certain parallelism, theru is no 
fixed relation between the degree of stenhty manifested by the 

arent species when crossed and that which is manifested by their 

ybnd progeny There are many cases in which two pure species 
can be crossed with unusual facility, while the resulting hybrids are 
remarkably sterile , and, contranwise, there are species which can 
only be crossed with extreme difficulty, though the hybrids, when 
produced, are very fertile Even within the limits of the same genus, 
these two opposite cases may occur 

5 When two species are reciprocally crossed, t e male A with 
female B, and male D with female A, the degree of stenhty often 
differs greatly m the two cases. The sterility ot the resulting hybrids 
may differ likewise 

6 Tlio degree of sterility of first crosses and of hybrids runs, to a 
certain extent, parallel with the systematic affinity of the forms 
which are united For species belonging to distmct genera can 
rarely, and those belonging to distinct families can never, l>e crossed 
The parallehsra, however, is far from complete , for a multitude of 
closely allied species will not unite, or unite with extreme tlifficulty, 
whilst other speaes, widely different from each other, can be crossed 
with perfect facility Nor <Ioet» the difficulty depend on ordinary 
oonstitutioaal differences , for annual and perennial plants, decidu- 
ous and evergreen trees, plants flowering at different seasons, in- 
habiting different stations, and naturally living under the most 
opposite climates, can often be crossed with ease The difficulty or 
facihty apparently depends exclusively on the sexual constitution of 
the species which are crossed, or on their sexual elective affinity 

There are many new records as to the production of hybrids. 
Horticulturists have been extremely active and successful in 
their attempts to produce new flowers or new varieties of vege- 
tables by seminal or graft-hybnds, and any florist’s catalogue or 
the account of any special plant, such as is to be found in Foster- 
Melliar’s Book of the Rose, is in great part a history of successful 
hybridization. !Much special experimental work has been done 
by botanists, notably by de Vries, to the results of whose experi- 
ments we shall recur. Expenments show clearly that the 
obtaining of hybrids is m many cases merely a matter of taking 
sufficient trouble, and the successful crossing of genera is not 
infrequent. 

Fucke, for mstance, cites cases where hybrids were obtained 
between Brasstca and Raphanus, Gahutn and Asperula, Campanula 
and Phytewna, Verbascum and Celsta Among animals, new records 
and new expenments are almost equally numerous Bovcri has 
crossed Echtnus microtuberculatus with Sphaerechtnus granulans 
Thomas Hunt Morgan even obtained hybrids between. Astertas, a 
starfish, and Arbaaa, a sea-urchin, a cross aa remote as would be 
that between a fish and a mammal. Vernon got many hybnds by 
fertilizing the eggs of Strongytocentrolus hvidus with the sjierm of 
Sphaerechtnus granutaris Standfuss has earned on an enormous 
senes of expenments with Lepidopterous insects, and has obtained a 
very large senes of hybnds, of which he has kept careful record. 
Leptdoptensis generally beg^ to suspect that many cunous forms 
offered by dealers as new species are products got by crossing known 
species Apelld has succeeded with Teleostean fish ; Gebhardt and 
others with Amphilfla. Elliot and Suchetet have studied carefoUy 
the qncstioo ei hybridization occurring uonnally among birds, and 
have got together a very U^ge body of evidence. Among the cases 
cited by Emot the most striking are that of the hybnd between 
Cotaptes cafer and C auraitts, which occurs over a very wide area of 
North Aiuerics and is knowii as C kybrtdur, and the hybrid between 
Euptacamus kneatm aadE. kanpeidt, which appeals to be common m 


Assam. St M Podmore has produced successful crosses between tlie 
wood- pigeon (Columba palumbus) and a domesticated vanety of the 
rock pigeon (C Itvta) \mong mammals noteworthy results have 
been obtamed by Professor Cossar Ewart, who has bred nine zebra 
hybnds by crosamg mares of vanous sizes with a zebra stalhon, and 
who has studied in addition three hybrids out ot zebra man's, one 
sired by a donkey, tlie otlicrs by ponies Crosses have been made 
between the common rabbit {Lepus cutitculu\) and the guinea-pig 
(Cavia cobaya), and examples of the results have been exhibited m the 
^^logical Gardens of Sydney, New South Males The Cumivora 
gener^ly are very easy to hybrnlize, and many siuc essful expcnmoiita 
have been made with animals m captivity Karl llag^nbeck of 
Hamburg has produced crosses between the lion (Felts led) and the 
tiger Itgris) What w'as probably a " tn-hybrid " in which lion, 
leopard and jaguar were mingled was exhibited by a Ixmdon show- 
man in 190S Crosses between vanous species of the smaller c.vts 
have been fertile on many occasions The black bear (Ursus amen- 
canus) and the European brown bear (U arctos) lired m the London 
Zoological Gardens in 1859, but thethrec cubs did notreacli maturity 
Hybrids between the brown bear and the gnzzly-l>ear {U horribtlis) 
liave been produced in Cologne, whilst at Halle since 1S74 a senes of 
successful matings of polar (U marthmus) and brown bears have 
been made ICxamplee of these hybrid tx.ars have been exhibited 
by tlie I.ondon Zoological Society The l^ndon Zoological Society 
has also successfully mated several species of anlclopcs, fur insCmce, 
the water-bucks Kobus elltpstprymnus and A' uiictuosus, and Selous's 
antelope Ltmnoiragus seiousi with L. gratus 

The causes militating against the production of hybrids 
have also received considerable attention. Delagc, distussing 
the question, states tliat there is a general projxirtion between 
sexud attraction and zoological affinity, and in many cases 
hybrids arc not naturally produced simply from absence of the 
stimulus to sexual mating, or because of preferential mating 
within the species or vanety. In addition to differences of 
habit, temperament, time of maturity, and so fiwth, gross 
structural differences may make mating imjKissible Ihus 
Eschcrick contends that among msects the peculiar structure 
of the genital appendages makes cross-impregnation impossible, 
and there is reason to believe that the specific pecuhanties 
of the modified sexual palps m male spiders have a similar 
result. 

The difficulties, however, may not exist, or may be overcome by 
experiment, and frequently it is only careful manage luent th.it is 
required to produce crossing Thus it has been found that when 
the jiollen ot one species does not succeed in fertilizing the ovules 
of another species, yet the rccuirocal cross may be successful , that 
IS to say, the pollen of the second species may fertilize the ovules 
of the fiist H M Vernon, wojking with sea-urcluns, found Ih it the 
obtaining of hybnds dcjiended cm Iho relative maturity of the 
sexual products Tlie difficulties m crossmg .ippartntly may ex- 
teiul to the chemiotaxic processes of the actual sexual cells Thus 
when the spermatozoa ot au urchin were placed m a drop of sea- 
water containing ripe eggs of an urchin and of a starfish, the former 
eggs became surrounded by clusters of the male cells, while the latter 
appeared to exert little attraction for the ahea gcrm-cclls Finally, 
when tlie actual impregnation of the egg is poasible naturally, or has 
been secured by artificial means, tlic development of the hybrid may 
stop at an early stage Thus hybrids between tlie urchin and the 
starfish, animals belonging to different classes, reached only the 
stage of the plutcus Wva A D Apclld, experunentmg with 
Teleostean fish, found that very often impregnatam and sc-gmenhi- 
tion occurretl, but that the development broke down immediately 
afterwards W Gebhardt, crossing Rana esculenta with R arvalis, 
found that the cleavage of the ovum was normal, but that ab- 
normality began with the gastrula, ami that develuYiment soon 
stopped. In a very general fashion there apjxiars to be a parallel 
between the zoological affinity and Uie extent to w Inch tlie incomplete 
development of the hybnd proceeds 

As to the sterility of liybrids tttler se, or with either of the 
parent forms, information is still wanted. Delage, summing up 
the evidence m a general way, states that mongrels are more 
fertile and stronger than their parents, while hybrids are at 
least equally hardy but less fertile. While many of the hybrid 
products of horticulturists arc certainly infertile, others appear 
to be indefinitely fertile 

Focke, it is true, states tliat the hybrids between Primula auncula 
and P hirsuta are fertile for many generations, but not mdefirately 
s/o , but, while this may be true for the particular case, there seems 
no reason to doubt that many plant hybrids are quite fertile In the 
case of animals the evidence is ratlicr against fertility Standiuss, 
who has made expenments tasting over many years, and who has 
dealt with many genera of Lepidwptera, obtamed no fertile hybrid 
females, although he found that hybnd moles paired readily and 
successfully wi^ pure-bred females of the parent races, jglliot. 
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dealing with birds, concluded that no hybrids were fertile with one 
another beyond the second generation, but thought that they were 
fertile with members of the parent races Wallace, on the other 
hand, cites from Quatrefages the case of hybrids between the moths 
liombyx cynthia and B arrindia, which were stated to be fertile 
tnUr se for eight generations He also states that hybritls between 
the sheep and goat have a limited fertility tftter se Charles Darwin, 
however, had evidence that some hybrid pheasants were completely 
fertile, anil he himself interbred the progeny of crosses between the 
common and Chinese geese, whilst there appears to be no doubt as to 
the complete fertility of the crosses between many species of ducks, 
J L Bouhoto having interbred in various crosses for several genera- 
tions the mallard (Anas boschas), the Indian spot- bill duck (A 
poectlorhyncha) , the New Zealand grey duck (A superciltosa) and the 
pin-lail (Dafila acuta), Podmore's pigeon hybrids were fertile tnter 
se, a specimen having btHin exhibited at the London Zoological 
Gardens The hybrids between the brown and polar bears bred at 
Halle proved to l>e fertile, both with one of the parent species and 
with one another 

Cornevin and Lesbre state that m 1873 an Arab mule was fertilized 
in Africa by a stallion, and gave birth to female offspring which she 
suckled All three were brought to the Jardin d'Acclimatation m 
Pans, and there the mule had a second female colt to the same 
father, and subsequently two male colts in succession to an ass and 
to a stallion 1 he female progeny wcie fertilized, but their otfspnng 
wore feeble and died at birth Cossar Ewart gives an account of a 
iccent Indian case in which a female mule gave birth to a male colt 
He points out, however, that many mistakes ha\e been made about 
the oreeding of hybndSj and is not altogether inclined to accept this 
supposed case Very little has been published with regard to the 
most important question, as to the actual condition of the sexual 
organs and cells in hybrids. There does not appear to be gross 
anatomical defect to account for the infertility of hybiids, but 
muroscopical examination in a large number of cases is wanted 
Cossar Ewart, to whom indeed mucli of the most interesting recent 
work on hybrids is due, states that m male zcbm-hybrids the sexual 
cells were immature, the tails of the spermatozoa being much shorter 
than tliose of the similar cells m stallions an<l zebras He adds, 
however, that the male hybrids he examined were young, and might 
not have been sexually mature He examined microscopically the 
ovary of a female zebra-hybrid and found one large and several small 
Graafian follicles, m all respects similar to those m a normal mare or 
female zebra A careful study of the sexual organs m animal and 
plant hybrids is very much to be desired, but it may be said that so 
far as our present knowledge goes there is not to be expected any 
obvious microscopical cause of the relative infertility of hybnds 

The relative variability of hybnds has received considerable 
attention from many writers Horticulturists, as Bateson has 
written, are “ aware of the great and striking variations which 
o( tur m so many orders of plants when hybridization is effected.” 
The phrase has been used “ breaking the constitution of a 
lant ” to indicate the effect produced in the offspring of a 
ybrid union, and the device is frequently used by those who are 
seeking for novelties to introduce on the market. It may be 
said generally that hybrids are variable, and that the products 
of hybrids are still more variable J. L. Bonhote found extreme 
variations amongst his hvbnd ducks Y. Delage states that 
in reciprocal crosses there is always a marked tendency for the 
offspring to resemble the male parents ; he quotes from Huxley 
that the mule, whose male parent is an ass, is more like the ass, 
and that the hinny, whose male parent is a horse, is more like 
the horse. Standfuss found among Lepidoptera that males 
were produced much more often than females, and that these 
males paired readily. 'I'he freshly hatched larvae closely 
resembled the larvae of the female parent, but in the course of 
growth the resemblance to the male increased, the extent of the 
final appioximation to the male depending on the relative 
phylogenetic age of the two parents, the parent of the older 
species being prepotent In reciprocal pairing, he found that the 
male was able to transmit the characters of the parents in a 
higher degree (.'ossar Ewart, in relation to zebra hybnds, has 
discussed the matter of resemblance to parents in very great 
detail, and fuller information must be sought in his writings 
He shows that the wild parent is not necessarily prepotent, 
although many writers have urged that view. He described 
three hybrids bred out of a zebra mare by different horses, and 
found in all cases that the resemblance to the male or horse 
parent was more profound. Similarly, zebra-donkey hybrids 
out of zebra mares bred in France and in Australia were in 
characters and disposition far more like the donkey parents. 
The results which he obtained in the hybrids which he bred 


from a zebra stallion and different mothers were more variable, 
but there was rather a balance in favour of zebra disposition 
and against zebra shape and marking. 

“ Of the nine zebra-horse hybnds I have bred,” he says, " only two 
m their make and disposition take decidedly after the wild parent 
As explained fully below, all the hybnds differ profoundly m tne plan 
of their markings from the zebra, while m their ground colour they 
take after their respective dams or the ancestors of their dams far 
more than after the zebra — the hybrid out of the yellow and white 
Iceland pony, e g instead of being light in colour, as I anticipated, 
13 for the most part of a dark dun colour, with but indistinct stnpes 
The hoofs, mane and tail of the hybnds are at the most intermediate, 
but this 13 perhaps partly owing to reversion towards the ancestors 
of these respective dams. In their disposition and habits they all 
undoubtedly agree more witli the wild sire ” 

Ewart’s experiments and his discussion of them also throw 
important light on the general relation of hybrids to their 
parents He found that the coloration and pattern of his 
zebra hybnds resembled far more those of the Somali or Gravy’s 
zebra than those of their sire — a Burchell’s zebra In a general 
discussion of the stripings of horses, asses and zebras, he came 
to the conclusion that the Somali zebra represented the older 
type, and that therefore his zebra hybnds furnished important 
evidence of the effect of crossing m producing reversion to 
ancestral type. The same subject has of course been discussed 
at length by Darwin, in relation to the cross-breeding of 
varieties of pigeons , but the modern experimentalists who 
are following the work of Mendel interpret reversion differently 
(see Mendelism) 

Graft-Hybndtsm — It is well known that, when two varieties or 
allied species are grafted together, each retains its distinctive 
characters But to this general, if not universal, rule there are on 
record several alleged exceptions, m which either the scion is said 
to have partaken of the qualities of the stock, the stock of the 
scion, or each to have affected the other. Supposing any of these 
influences to have been exerted, the resulting product would 
deserve to be called a graft-hybrid. It is clearly a matter of 
great interest to ascertain whether such formation of hybrids by 
grafting is really possible , for, if even one instance of such 
formation could be unequivocally proved, it would show that 
sexual and asexual reproduction are essentially identical. 

The cases of alleged graft-hybridism are exceedmgly few, con- 
sidering the enormous number of grafts that are made every year 
by horticulturists, and have been so made for centuries. Of these 
cases the most celebrated are those of Adam’s laburnum {Cyttsus 
Adamt) and the bizzarna orange. Adam’s laburnum is now 
flourishing in numerous places throughout Europe, all the trees 
having been raised as cuttings from the original graft, which was 
made by inserting a bud of the purple laburnum mto a stock of 
the yellow. M Adam, who made the graft, has left on record 
that from it there sprang the existing hybrid. There can be no 
question as to the truly hybrid character of the latter — all the 
peculiarities of both parent species being often blended in the 
same raceme, flower or even petal , but until the experiment shall 
have been successfully repeated there must always remain a 
strong suspicion that, notwithstanding the assertion and doubt- 
less the belief of M. Adam, the hybrid arose as a cross in the 
ordinary way of seminal reproduction. Similarly, the bizzarria 
orange, winch is unquestionably a hybrid between the bitter 
orange and the citron — since it presents the remarkable spectacle 
of these two different fruits blended into one — is stated by the 
gardener who first succeeded in producing it to have arisen as a 
graft-hybrid , but here again a similar doubt, similarly due to the 
need of corroboration, attaches to the statement. And Jhe same 
remark applies to the still more wonderful case of the so-called 
trifacial orange, which blends three distinct kinds of fruit in one, 
and which is said to have been produced by artificially splitting 
and uniting the seeds taken from the three distinct species, the 
fruits of which now occur blended in the triple hybrid 

The other instances of alleged graft-hybndism are too numer- 
ous to be here noticed m detail ; they refer to jessamine, ash, 
hazel, vine, hyacinth, potato, beet and rose. Of these the cases 
of the vine, b^t and rose are the strongest as evidence of graft- 
hybridization, from the fact that some of them were produced 
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06 the result of careful experiments made by very competent 
experimentalists. On the whole, the results of some of these 
experiments, although so few in number, must be regarded as 
m^ing out a strong case in favour of the possibility of graft- 
hybridism. For it must always be remembered that, m experi- 
ments of this kind, negative evidence, however great in amount, 
may be logically dissipated by a single positive result 

Theory of Hybridism —0\qx\q% Darwm was interested in 
hybridism as an experimental side of biolog}’, but still more 
from the bearing of the facts on the theory of the origin of 
species It IS obvious that although hybridism is occasionally 
possible as an exception to the general infertility of species 
inter se, the exception is still more minimized when it is re- 
membered that the hybrid progeny usually display some degree 
of stenlity. The mam facts of hybridism appear to lend support 
to the old doctrine that there are placed between all species 
the barriers of mutual sterility The argument for the fixity 
of species appears still stronger when the general infertility of 
species crossing is contrasted with the general fertility of the 
crossing of natural and artificial varieties Darwin himself, 
and afterwards G. J. Romanes, showed, however, that the 
theory of natural selection did not require the possibility of the 
commingling of specific types, and that there was no reason to 
suppose that the mutation of species should depend upon their 
mutual crossing. There existed more than enough evidence, 
and this has been added to since, to show that infertility with 
other species is no criterion of a species, and that there is no 
exact parallel between the degree of affinity between forms and 
their readiness to cross Ihe problem of hybridism is no more 
than the explanation of the generally reduced fertility of remoter 
crosses as compared with the generally increased fertility of 
crosses between organisms slightly different. Darwin considered 
and rejected the view that the inter-sterility of species could 
have been the result of natural selection 

“ At one time it appeared to me probable,” he wrote {Origin of 
Species, 6th ed p 247), ‘‘ as it lias to others, th.it the sterility of 
first crosses and of hyliruls might have been slowly acquired throu'di 
the natural selection of slightly lessened dcgiees of fertility, which, 
like any other variation, spontaneously appeared in certain indi- 
viduals of one variety when crossed with those of another variety 
For it would clearly bo advantageous to two varieties or incipient 
species if they could be kept from blending, on the same principle 
that, when man is selectmg at the same time two varieties, it is 
necessary that he should keep them separate In the first place, it 
may be remarked that species inhabiting distinct regions arc often 
sterile when crossed , now it could clearly have been of no advantage 
to such separated species to have been rendered mutually sterile and, 
consequently, this could not liave been effected through natural 
selection , but it may perhaps be argued that, if a species were 
rendered sterile with some one compatriot, sterility with other 
species would follow as a necessary contingency In the second 
place, it IS almost as much opposed to the theory of natural selection 
as to that of special creation, that in reciprocal crosses the male 
element of one form should have been rendered utterly impotent on a 
second form, whilst at the same time the male element of this second 
form IS enabled freely to fertilize the first form , for this peculiar 
state of the reproductive system could hardly have been advantage- 
ous to either species ” 

Darwin came to the conclusion that the sterility of crossed 
species must be due to some principle quite independent of 
natural selection. In his search for such a principle he brought 
together much evidence as to the instability of the reproductive 
system, pointing out in particular how frequently wild animals 
in captivity fail to breed, whereas some domesticated races have 
been so modified by confinement as to be fertile together although 
they are descended from species probably mutually infertile. 
He was disposed to regard the phenomena of differential sterility 
as, so to speak, by-products of the process of evolution. G. J. 
Romanes afterwards developed his theory of physiological 
selection, in which he supposed that the appearance of differential 
fertility withm a species was the starting-pomt of new species , 
certain individuals by beconung fertile only inter se proceeded 
along lines of modification diverging from the lines followed by 
other members of the species. Physiological selection m fact 
would operate in the same fashion as geographical isolation ; 
if a portion of a species separated on an island tends to become 


a new species, so also a portion separated by infertility with the 
others would tend to form a new species According to Romanes, 
therefore, mutual infertility was the sUrting-pomt, not the 
result, of specific modification Romanes, however, did not 
associate his interesting theory with a sufficient number of facts, 
and It has left little mark on the histor>' of the subject A. R 
Wallace, on the other hand, has argued that sterility between 
incipient species may have been increased by natural selection in 
the same fashion as other favourable variations are supposed to 
have been accumulated. He thought that ” some slight degree 
of infertility was a not infrequent accompaniment of the external 
differences which always arise m a state of nature between 
varieties and incipient species.” 

Weismann concluded, from an examination of a series of plant 
hybrids, that from the same cross hybrids of different character 
may be obtained, but that the characters are determined at 
the moment of fertilization ; for he found that all the flowers 
on the same hybrid plant resembled one another m the minutest 
details of colour and pattern Darwm already had pointed to the 
act of fertilization as the determining point, and it is in this 
direction that the theory of hybridism has made the greatest 
advance. 

The starting - point of the modem views comes from the 
experiments and conclusions on plant hybrids made by Gregor 
Mendel and published in 1865 It is uncertain if Darwin h.id 
paid attention to this work , Romanes, writing m the 9th eilition 
of this Encyclopaedia, cited it without comment. First H. tie 
Vries, then W Bateson and a senes of observers returned to the 
work of Mendel (see Mendelism), and made it the foundation 
of much experimental work and still more theory It is still too 
soon to decide if the confident predictions of the Mcndchans 
are justified, but it seems clear that a combination of Mendel’s 
numerical results with Weismann’s (see Heredity) conception 
of the particulate character of the germ -plasm, or hereditary 
material, is at the root of the phenomena of hybridism, and 
that Darwm was justified m supposing it to he outside the 
sphere of natural selection and to be a fundamental fact of 
living matter. 
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HYDANTOIN (glycolyl urea), C^H^N^O, or CO<^^ 

the ureide of glycollic acid, may be obtained by heating allantoin 
or alloxan with hydriodic acid, or by heating bromacetyl urea 
with alcoholic ammonia. It cryst^hzes in needles, melting 
at 216° C. 

When hydrolysed with baryta water yields hydantoic 
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(gIycolunc)aad,H2N CO-NH-CHj COjH, which is readily soluble 
in hot water, and on heating with hydnodic aad decomposes 
into ammonia, carbon dioxide and glycocoll, CHj’NHj'COo'H. 
Many suljstituted hydantoms are known ; the a>alkyl hydantoms 
are formed on fusion of aldehyde- or ketonc-cyanhydnns 
with urea, the /8-alkyl hydantoms from the fusion of mono-alkyl 
glycocolls with urea, and the y-alkyl hydantoms from the action 
of alkalis and alkyl iodides on the a^-compounds. y-Metbyl 
hydantom has been obtained as a splitting product of caffeine 
(E.f is(her, Ann , 1882, 215, p. 253) 

HYDE, the name of an English family distinguished in the 
17th century. Robert Hyde of Norbury, Cheshire, had several 
sons, of whom the third was Lawrence Hyde of Gussage St 
Michael, Dorsetshire. Lawrence’s son Henry was father of 
Edward Hyde, earl of Clarendon (if.v ), whose second son by his 
second wife was Lawrence, carl of Rochester (g v.) ; another son 
was Sir Lawrence H> de, attorney-general to Anne of Denmark, 
James I ’s consort ; and a third son was Sir Nicholas Hyde 
(d. 1631), chicf-justice of England. Sir Nicholas entered parlia- 
ment m i6or and soon became prominent as an opponent of the 
court, though he does not appear to have distinguished himself 
m the law Before long, however, he deserted the popular 
party, and m 1626 he was employed by the duke of Buckingham 
m his defence to impeachment by the C ommons ; and in the 
following year he was appointed chief-justice of the king’s bench, 
m wluch office it fell to him to give judgment in the celebrated 
cose of bir Thomas Darnell and others who had been committed 
to prison on warrants signed by members of the privy council, 
which contained no statement of the nature of the charge against 
the prisoners In answer to the writ of habeas corpus the attorney- 
general relied on the prerogative of the crown, supported by 
u precedent of Queen Eliaobeth’s reign. Hyde, three other 
judges concurring, decided m favour of the crown, but without 
going so far as to declare the nght of the trown to refuse in- 
definitely to show cause against the dischaige of the prisoners 
In 1629 Hyde was one of the judges who condemned Eliot, 
Holies and Valentine for conspiracy in parliament to resist the 
king’s orders , refusing to admit their plea that they could not 
be called upon to answer out of parliament for acts done m 
parliament Sir Nicholas Hyde died m August 1631. 

Sir Lawrence Hyde, attorney-general to Anne of Denmark, 
had eleven sons, four of whom were men of some mark. Henry 
was an ardent royalist who accompanied Charles II. to the 
continent, and returning to England was beheaded m 1650 , 
Alexander (1598-1667) became bishop of Salisbury in 1665, 
Edward (1607-1659) was a royalist divine who was nominated 
dean of Windsor m i6«;8, but died before taking up the appoint- 
ment, and who was the author of many controversial works m 
Anglican theology ; and Robert (1595-1665) became recorder of 
Salisbury and represented that borough in the Long Parliament, 
in which he professed royalist principles, voting against the 
attainder of Strafford. Having been imprisoned and depnved 
of his recordership by the parliament in 1645/6, Robert Hyde 
gave refuge to Charles II. on his flight from Worcester in 1651, 
and on the Restoration he was knighted and made a judge of 
the common picas. He died m 1665. Henry Hyde (1672-1753), 
only son of Lawrence, earl of Rochester, became 4th earl of 
Clarendon and 2nd carl of Rochester, both of which titles became 
extinct at his death He was m no way distinguished, but his 
wife Jane Hyde, countess of Clarendon and Rod^ter 1725), 
was a famous beauty celebrated by the homa« of Swift, Prior and 
Pope, and by the groundless scandal of Lady Mary Wortley 
Montagu. Two of her daughters, Jane, countess of Essex, and 
Catherine, duchess of Queensberry, were also famous beauties 
of the reign of Queen Anne. Her son, Henry Hyde (1710-1753), 
known as Viscount Cornbury, was a Tory and Jacobite member 
of parliament, and an intimate friend of Bolingbroke, who 
addressed to him his Letters on the Study «nd Use 0/ History, and 
On the Spirit of Patriotism. In 1750 Lord Cornbury was created 
Baron Hyde of Hindoo, but, as he predeceased hw father, this 
title reverted to the latter and became extinct at his death. 
LOTd«Combury was celebrated as a wit and a conversationalist. 


By his will he bequeathed the papers of his great-grandfather. 
Lord Clarendon, the historian, to the Bodleian Library at Oxford. 

See Lord Clarendon, The life of Edward, Earl of Clarendon (3 vols , 
Oxford, 1827) : Edward Foss, The Jud^s of England (London, 
1848-1864) , Anthony & Wood, Athenae oxomenses (London, 1813- 
1820) . Samuel Pepys, Diary and Correspondence, edited by Lord 
Braybrooke {4 vols , London, 1854) 

HYDE, THOMAS (1636-1703), English Orientalist, was born 
at Billingsley, near Bridgnorth, in Shropshire, on the 29th of 
June 1636 He inherited his taste for linguistic studies, and 
received his first lessons m some of the Eastern topgues, from 
his father, who was rector of the parish. In his sixteenth year 
Hyde entered King’s College, Cambridge, where, under Wheelock, 
profe.ssor of Arabic, he made rapid progress in (Oriental languages, 
so that, after only one year of residence, he was mvited to London 
to assist Brian Walton m his edition of the Polyglott Bible. 
Besides correcting the Arabic, Persic and Synac texts for that 
work, Hyde transcribed into Persic characters the Persian 
translation of the Pentateuch, which had been printed in Hebrew 
letters at Constantinople in 1546. To this work, which Arch- 
bishop Ussher had thought well-nigh impossible even for a 
native of Persia, Hyde appended the Latin version which accom- 
panies it in the Polyglott. In 1658 he was chosen Hebrew reader 
at Queen’s College, Oxford, and in 1659, in consideration of his 
erudition m Oriental tongues, he was admitted to the degree of 
M.A In the same year he was appomted under-keeper of the 
Bodleian Library, and in 1665 libranan-in-chief. Next year he 
was collated to a prebend at Salisbury, and m 1673 to the arch- 
deaconry of Gloucester, receiving the degree of D D shortly 
afterwards. In 1691 the death of Edward Pococke opened up to 
Hyde the Laudian professorship of Arabic; and m 1697, on the 
deprivation of Roger Altham, he succeed^ to the regms chair 
of Hebrew and a canonr>' of Christ Church. Under Charles II , 
James 11 . and William 111 . Hyde discharged the duties of 
Eastern interpreter to the court. Worn out by his unremitting 
labours, he resigned his hbrarianship m 1701, and died at Oxford 
on the 18th of February 1703. Hyde, who was one of the first 
to direct attention to the vast treasures of Oriental antiquity, 
was an excellent classical scholar, and there was hardly an Eastern 
tongue accessible to foreigners with which he was not familiar 
He had even acquired Chinese, while his wntii^s are the best 
testimony to his mastery of Turkish, Arabic, Syriac, Persian, 
Hebrew and Malay. 

In his chief work, Hislorta rehgtonis veterim Persarum (1700), 
he made the first attempt to correct from Oriental sources the 
errors of the Greek and Roman histonans who had described the 
religion of the ancient Persians. His other writings and transla- 
tions comprise I'abulae longitudinum et latUudtnum steUarum 
fixarum ex observations pnHcipts Ulugh Betgkt (1665), to which 
his notes have given additional value ; Quatuor evangelta el acta 
aposlolorum lingua Malaica, caracteribus Europaeis (1677), 
Eptsiola de mensuris et pondenbus serum stve stnenstum (1688), 
appended to Bernard’s De metisurts et pondenbus anttquts 
Abraham Peritsol itinera mundi (1691) ; and De ludis orientalibuS 
libn 11 (1694). 

With the exception of the Htstorta rehgtonis, which was repub- 
lished by Hunt and Costard m 1760, the writings of Hyde, including 
some unpublished MSS , were Collected and printed by Dr Gregory 
Sharpe in 1767 under the title Syntagma dtssertatwnum quas ohm . . . 
Thomas Hyde separattm edtdft There is a life of the author pre- 
fixed Hyde also published a catalogue of the Bodleian Library 
in 1674. 

HYDE, a market town and municipal borough m the Hyde 
parliamentary division of Cheshire, Englwid, 7i m E of Man- 
chester, by the Great Cwitral railway. Pop. (1901) 32,766. 
It lies m the densely populated district in the north-east of the 
county, on the nver Thme, which here forms the boundary of 
Cheshire with Lancashire. To the east tiie outlying hills of the 
Peak district of Derbyshire rise abruptly. The town has cotton 
weaving factories, spinning mills, pnnt-works, iron foundries 
and machine works ; also manufactures of hats and margarine, 
lliere ore extensive coal mines in the vicinity. Hyde is wholly 
of modem growth, though it contains a few ancient houses, such 
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as Newton Hall, in the part of the town so called. The old family 
of Hyde held possession of the manor as early as the r«gn of 
John. The borough, mcorporated m i88i, is under a mayor, 
6 aidermen and i8 councillors. Area, 3081 acres 
HYDE DE NEUVaUB, JEAN OUaLAUME* Bakon (1776- 
i®57)> French politician, was bom at La (^ant^sur-l^ire 
(Ni^e) on the 24th of January 1776, the son of Guillaume 
Hyde, who belonged to an English family which had emigrated 
with the Stuarts after the rebellion of 1745. He was only seven- 
teen when he successfully defended a man denounced by Fouchd 
before the revolutionary tribunal of Nevers. From 1 793 onwards 
he was an active agent of the exiled princes ; he took part m the 
Royalist rising in Berry in 1796, and after the coup d'etat of the 
18th Brumaire (November 9, 1799) tried to persuade Bonaparte 
to recall the Bourbons. An accusation of comphcity in the 
infernal machine conspiracy of 1800-1801 was 8pe<^ily retracted, 
but Hyde de Neuville retired to the United States, only to return 
after the Restoration. He was sent by Louis XVIII. to London 
to endeavour to persuade the British government to transfer 
Napoleon to a remoter and safer place of exile than the isle of 
Elba, but the negotiations were cut short by the emperor’s 
return to France m March 1815. In January 1816 de Neuville 
became French ambassador at Washington, where he negotiated 
a commercial treaty. On his return m 1821 he declined the 
Constantinople embassy, and in November 182 a was elected 
deputy for Cosne Shortly afterwards he was appointed French 
wnbassador at Lisbon, where his efforts to oust British influence 
culminated, in connexion with the coup d'itat of Dorn Miguel 
(April 30, 1824), in his suggestion to the Portuguese minister 
to invite the armed mtervention of Great Britain. It was assumed 
that this would be refused, in view of the loudly proclaimed 
British pnnaple of non-intervention, and that Franc'e would then 
be m a position to undertake a duty that Great Britain had 
declined The scheme broke down, however, owing to the atti- 
tude of the reactionary party m the government of Pans, which 
disapproved of the Portuguese constitution. This destroyed 
h*s influence at Lisbon, and he returned to Pans to take his 
seat in the Chamber of Deputies In spite of his pronounced 
Royalism, he now showed Liberal tendencies, opposed the 
policy of Vill^le’s cabinet, and in 1828 became a member of the 
moderate administration of Martignac as minister of manne 
In this capacity he showed active sympathy with the cause of 
Greek independence. Dunng the Pohgnac ministry (1829- 
1830) he was again in opposition, being a firm upholder of the 
charter ; but after the revolution of July 1830 he entered an 
all but solitary protest against the exclusion of the legitimate 
line of the Bourbons from the throne, and resigned his seat 
He died m Pans on the 28th of May 1857. 

His Mdnmres et souvenirs (3 vols , 1888), compiled from his notes 
by his nieces, the vicoratesse de Bardonnet and the baronne Laureo- 
ceau, are of great interest for the Revolution and the Restoration. 

HYDE PARK, a small township of Norfolk county, Massa- 
chusetts, U.S.A., about 8 m, S.W. of the business centre of 
Boston. Pop (1890) 10,193 ; (1900) 13,244, of whom 3805 
were foreign-bom, (census, 1910) 15,507. Its area is about 
sq. m. It IS traversed by the New York, New Haven & 
Hartford railway, which has large repair shops here, and by 
the Neponset nver and smaller streams. The township contains 
viUages of Hyde Park, Readville (in which there is the famous 
Weil ” trottmg-track). Fan-mount, Hazelwood and Clarendon 
Hills. Until about 1856 Hyde Park was a farmstead. The value 
of the total factory product increased from $4,383,959 m 1900 
^ 739, 307 m 1905, or 53*7 %. In 1868 Hyde Park was 

incorporated as a towmhip, being formed of territory taken 
frwn Dorchester, Dedham and Milton. 

HYDERABAD, or Haidarabad, a city and district of British 
India, m the Snd province of Bombay The aty stands on a 
M about 3 m. from the left bank of the Indus, and had a pop^> 
tion in 1901 of 69,378. Upon the site of the present fiwt is 
supposed bo have stood the ancient town of Nerankot, which 
m the 8th century submitted to Mahommed bm Kasim. In 
1768 the present aty was founded by Ghulam Shah Kalhora ; 


and it remained the capital of Sind until 1843, when, after llie 
battle of Mceanee, it was surrendered to the British, and tlie 
cajwtal transferred to Karachi. The city is built on the most 
northerly hills of the Ganga range, a site of great natural strenglh. 
In the fort, which covers an area of 36 acres, is the arstn.il of 
the province, transferred thither from Karachi in 1861, and tlie 
palaces of the ex-mirs of Sind. An excellent water supply is 
derived from the Indus. In addition to manufactures of silk, 
gold and silver embroidery, lacquered ware and pottery, there 
are three factories for ginning cotton. There are tluec high 
schools, training colleges for masters and mistresses, a medical 
school, an agricultural school for village officials, and a tcduucal 
school. The city suffered from plague m 1896-1897 

'rhe District or Hyukrabad lias an area of 8291 sq. m., 
with a population m 1901 of 989,030, sliowmg an incrc.isc of 
15 % bhe decade. It consists of a vast alluvial pliua, on tlie 
left bank of the Indus, 216 m. long and 48 broad. Fertile along 
the course of the river, it degenerates towards the east into 
sandy wastes, sparsely populated, and defying cultivation. 'Phe 
monotony is relieved by the fringe of forest which marks the 
course of the nver, and by the avenues of trees that line the 
irrigation channels branching eastward from this stream. The 
south of the district has a special feature m its large natural 
water-courses (called dhoras) and basin-hke sliallows (cMiaus), 
which retain the rams for a long time. A limestone range 
called the Ganga and the pleasant frequency of garden lands 
break the monotonous landscape. The principal crops are 
millets, rice, oil-seeds, cotton and wheat, which are dependi nt 
on irrigation, mostly from government canals. There is a special 
manufacture at Hala of glazed pottery and striped cotton cloth 
Three railways traverse the district : (i) one of the mam lines 
of the North-Western system, following the Indus valley and 
crossing the nver near Hyderabad ; (2) a broad-gauge branch 
running south to Badm, which will ulDmately be extended 
to Bombay , and (3) a metre-gauge line from Hyderabad city 
into Rajputana. 

HYDERABAD, Haidarabad, also known as the Nizam’s 
Dominions, the pnncipal native stale of India ui extent, popula- 
tion and political importance; area, 82,698 sq. m., pop. 
(1901) 11,241,148, showing a decrease of 3 4 % in the decade ; 
^timated revenue 4I crores of Hyderabad rupees (£2,500,000). 
The state occupies a large portion of the eastern plateau of the 
Deccan. It is bounded on the north and north-east by Berar, 
on the south and south-east by Madras, and on the west by 
Bombay. The country presents much variety of surface and 
feature ; but it may be broadly divided into two tracts, dis- 
tinguished from one another geologically and ethnically, which 
arc locally known from the languages spoki-n as 'I'elingana and 
Marathwara. In some parts it is mountainous, wooded and 
picturesque, in others flat and undulating I he open country 
includes lands of all descriptions, including many rich and fertile 
plains, much good land not yet brought under cultivation, and 
numerous tracts too sterile ever to be cultivated. In the nortli- 
west the geological formations are volcanic, consisting principally 
of trap, but m some parts of basalt ; m tlie middle, southern 
and south-western parts the country is overlaid with gncissic 
formations. The territory is well watered, rivers being numerous, 
and tanks or artificial pieces of water abundant, especially in 
Telingana. The principal rivers are the Godavari, with its 
tributaries the Dudna, Manjira and Pranhita , the Wardha, 
with its tributary the Penganga, and the Kistna, with its 
tributary the Tungabhadra. The climate may be considered 
m general jsjood ; and as there are no and bare deserts, hot 
wmds are little felt. 

More than half the revenue of the state is derived from the 
land, and the development of the country by irrigation and 
radways has caused considerable expansion m this revenue, 
though the rate of increase m the decade 1891-1901 was retarded 
by a succession of unfavourable seasons. The soil is generally 
fertile, though in some parts it consists of cktlka, a red and gntty 
mould httle fitted lor purposes of agriculture. The prmcipal 
crops are millets of vanous kmds, nee, wheat, oii-seeds, cotton. 
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tobacco, sugar-cane, and fruits and garden produce m great 
variety. Silk, known as lussur, the produce of a wild species 
of worm, IS utilized on a large scale. Lac, suitable for use as a 
resm or dye, gums and oils are found in great quantities. Hides, 
raw and tanned, are articles of some importance m commerce. 
The principal exports are cotton, oil-seeds, country-clothes 
and hides , the imports are salt, gram, timber, European piece- 
goods and hardware. The mineral wealth of the state consists 
of coal, copper, iron, diamonds and gold , but the development 
of these resources has not hitherto been very successful. The 
only coal mine now worked is the large one at Singareni, with an 
annual out-turn of nearly half a million tons. This coal has 
enabled the nizam’s guaranteed state railway to be worked so 
cheaply that it now returns a handsome profit to the state It 
also gives encouragement to much-needed schemes of railway 
extension, and to the erection of cotton presses and of spinning 
and weaving mills. The Hyderabad-Godavari railway (opened 
111 1901) traverses a rich cotton country, and cotton presses 
have been erected along the line. I'he currency of the state 
IS based on the halt stkka, which contains approximately the 
same weight of silver as the British rupee, but its exchange 
value fell heavily after 1893, when free coinage ceased m the 
mint In 1904, however, a new coin (the Mahbubia rupee) 
was minted , the supply was regulated, and the rate of exchange 
became about 115 =* 100 British rupees. The state suffered from 
famine during 1900, the total number of persons in receipt of 
relief rising to nearly 500,000 in June of that year. The nizam 
met the demands for relief with great liberality. 

The nizam of Hyderabad is the principal Mahommedan ruler 
in India. The family was founded by Asaf Jah, a distinguished 
Turkoman soldier of the emperor Aurangzeb, who in 1713 was 
appointed subahdar of the Deccan, with the title of nizam- 
ul-mulk (regulator of the state), but eventually threw off the 
control of the Delhi court. Azaf Jah’s death m 1 748 was followed 
by an internecine struggle for the throne among his descendants, 
m which the British and the Ficnch took part At one time 
the French nominee, Salabat Jang, established himself with 
the help of Bussy. But finally, in 1761, when the British had 
secured their predominance throughout southern India, Nizam 
All took his place and ruled till 1803 It was he who confirmed 
the grant of the Northern Circars in 1766, and joined in the two 
wais against Tippoo Sultan in 1792 and 1799 The additions 
of territory which he acquired by these wars was afterwards 
(1800) ceded to the British, as payment for the subsidiary force 
which he had undertaken to maintain. By a later treaty in 
1853, the districts known as Berar were “ assigned ” to defray 
the cost of the Hyderabad contingent In 1857 when the 
Mutiny broke out, the attitude of Hyderabad as the premier 
native state and the cynosure of the Mahommedans in India 
became a matter of extreme importance ; but Afzul-ud-Dowla, 
the father of the present ruler, and his famous minister. Sir 
Salur Jang, remained loyal to the British. An attack on the 
residency was repulsed, and the Hyderabad contingent displayed 
their loyalty m the field against the lebels. In X902 by a treaty 
made by Lord Curzon, Berar was leased in perpetuity to the 
British government, and the Hyderabad contingent was merged 
m the Indian army. The nizam Mir Mahbub Ah Khan Bahadur, 
A‘af Jah, a direct descendant of the famous nizam-ul-mulk, 
was born on the i8th of August 1866 On the death of his 
father m 1869 he succeeded to the throne as a minor, and was 
invested with full powers in 1884. He is notable as the originator 
of the Imperial Service Troops, which now form the contribution 
of the native chiefs to the defence of India. On the occasion 
of the Panjdeh incident m 1885 he made an offer of money and 
men, and subsequently on the occasion of Queen Victoria’s 
Jubilee in 1887 he offered 20 lakhs (£130,000) annually for three 
years for the purpose of frontier defence. It was finally decided 
that the native chiefs should maintain small but well-equipped 
bodies of infantry and cavalry for imperial defence For many 
years past the Hyderabad finances w'ere m a very unhealthy 
condition ; the expenditure consistently outran the revenue, 
and ♦^he nobles, who held their tenure under an obsolete feudal 
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system, vied with each other in ostentatious extravagance. 
But in 1902, on the revision of the Berar agreement, the nizam 
received 25 lakhs (£167,000) a year for the rent of Berar, thus 
substituting a fixed for a fluctuating source of income, and 
a British financial adviser was appointed for the purpose of 
reorganu5ing the resources of the state. 

See S H Bilgrami and C Willmott, Htstortcal and Desenptne 
Sketch of the Nuam's Domtmons (Bombay, 1883-1884) 

HYDERABAD or Haidarabad, capital of the above state, 
IS situated on the right bank of the river Musi, a tributary of 
the Kistna, with Golconda to the west, and the residency and 
Its bazaars and the British cantonment of Secunderabad to the 
north-east. It is the fourth largest city m India ; pop. (1901) 
448,466, including suburbs and cantonment The city itself is 
in shape a parallelogram, with an area of more than 2 sq. m 
It was founded in 1589 by Mahommed Kuli, fifth of the Kutb 
Shahi kings, of whose period several important buildings remain 
as monuments. The principal of these is the Char Minar or 
Four Minarets (1591). The minarets rise from arches facing the 
cardinal points, and stand m the centre of the city, with four 
roads radiating from their base The Ashur Khana (1594), a 
ceremonial building, the hospital, the Gosha Mahal palace and 
the Mecca mosque, a sombre building designed after a mosque 
at Mecca, surrounding a paved quadrangle 360 ft. square, were 
the other principal buildings of the Kutb Shahi period, though 
the mosque was only completed in the time of Aurangzeb. The 
city proper is surrounded by a stone wall with thirteen gates, 
completed in the time of the first nuam, who made Hyderabad 
his capital The suburbs, of which the most important is 
Chadarghat, extend over an additional area of g sq m. There 
are several fine palaces built by various nizams, anci the British 
residency is an imposing building in a large park on the left 
bank of the Musi, N.E of the city The bazaars surrounding it, 
and under its jurisdiction, are extremely picturesque and are 
thronged with natives from all parts of India Four bridges 
crossed the Musi, the most notable of which was the Purana 
Pul, of 23 arches, built in 1593. On the 27th and 28th of 
September 1908, however, the Musi, swollen by torrential rainfall 
(during which 15 in fell in 36 hours), rose m flood to a height of 
12 ft above the bridges and swept them away The damage 
done was widespread , several important buildings were involved, 
including the palace of .Salar Jang and the Victoria zenana 
hospital, while the beautiful grounds of the residency were 
destroyed A large and densely populated part of the city was 
wrecked, and thousands of lives were lost. The principal 
educational establishments are the Nizam college (first grade), 
engineering, law, medical, normal, industrial and Sanskrit 
schools, and a numbei of schools for Europeans and Eurasians 
Hyderabad is nn important centre of general trade, and there is a 
cotton mill in its vicinity. The city is supplied with water from 
two notable works, the Husain Sagar and the Mir Alam, both 
large lakes retained by great dams Secunderabad, the British 
military cantonment, is situated 5J m N. of the residency , 
It includes Bolaram, the former headquarters of the Hyderabad 
contingent 

HYDER ALI, or Haidar ’Ali {c 1722-1782), Indian ruler 
and commander This Mahommedan soldier-adventurer, who, 
followed by his son Tippoo, became the most formidable Asiatic 
rival the British ever encountered in India, was the great-grandson 
of a faktr or wandering ascetic of Islam, who had found his way 
from the Punjab to Gulburga in the Deccan, and the second son 
of a natk or chief constable at Budikota, near Kolar in Mysore. 
He was born m 1722, or according to other authorities 1717. 
An elder brother, who like himself was early turned out into 
the world to seek his own fortune, rose to command a brigade 
m the Mysore army, while Hyder, who never learned to read or 
write, passed the first years of his life aimlessly m sport and 
sensuality, sometimes, however, acting as the agent of his brother, 
and meanwhile acquiring a useful familiarity with the tactics 
of the French when at the height of their reputation under 
Dupleix. He is said to have induced his brother to employ a 
Parsee to purchase artillery and small arms from the Bombay 
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government, and to enrol some thirty sailors of different European 
nations as gunners, and is thus credited with having been “ the 
first Indian who formed a corps of sepoys armed with fire- 
locks and bayonets, and who had a tram of artillery served by 
Europeans ” At the siege of Devanhalh (1749) Hyder’s scr\nces 
attracted the attention of Nanjiraj, the minister of the raja of 
Mysore, and he at once received an independent command , 
within the next twelve years his energy and ability had made 
him completely master of minister and raja alike, and in every- 
thing but in name he was ruler of the kingdom In 1763 the 
conquest of Kanara gave him possession of the treasures of 
Bednor, which he resolved to make the most splendid capital 
m India, under his own name, thenceforth changed from Hyder 
Naik into Hyder All Khan Bahadur , and in 1765 he retrieved 
previous defeat at the hands of the Mahrattas by the destruction 
of the Nairs or military caste of the Malabar coast, and the 
conquest of Calicut Hyder Ah now began to occupy the 
serious attention of the Madras government, which in 1766 
entered into an agreement with the nizam to furnish him with 
troops to be used against the common foe But hardly had this 
alliance been formed when a secret arrangement was come to 
between the two Indian powers, the result of which was that 
Colonel Smith’s small force was met with a united army of 
80,000 men and 100 guns British dash and sepoy fidelity, 
however, prevailed, first in the battle of Chengam (September 3rd, 
1767), and again still more remarkably in that of Tiruvannamalai 
(Trinomalai) On the loss of his recently made fleet and forts 
on the western coast, Hyder Ah now offered overtures for peace , 
on the rejection of these, bringing all his resources and strategy 
into play, he forced Colonel Smith to raise the siege of Bangalore, 
and brought his army within 5 m of Madras The result was 
the treaty of April 1769, providing for the mutual restitution 
of all conquests, and for mutual aid and alliance m defensive 
war , It was followed by a commercial treaty in 1770 with the 
authorities of Bombay Under these arrangements Hyder Ah, 
when defeated by the Mahrattas m 1772, claimed British assist- 
ance, but in vain , this breach of faith stung him to fury, and 
thenceforward he and his son did not cease to thirst for vengeance 
His time came when in 1778 the British, on the declaration of I 
war with France, resolved to drive the French out of India 
The capture of Mah^ on the coast of Malabar in 1779, followed 
by the annexation of lands belonging to a dependent of his own, 
gave him the needed pretext Again master of ail that the 
Mahrattas had taken from him, and with empire extended to the 
Kistna, he descended through the passes of the Ghats amid 
burning villages, reaching Conjeeveram, only 45 m. from Madras, 
unopposed Not till the smoke was seen from St Thomas’s | 
Mount, where Sir Hector Munro commanded some 5200 troops, 
was any movement made , then, however, the British general 
sought to effect a junction with a smaller body under Colonel 
Baillie recalled from Guntur. The incapacity of these officers, 
notwithstanding the splendid courage of their men, resulted 
in the total destruction of Baillie’s force of 2800 (Septemlier 
the loth, 1780) Warren Hastings sent from Bengal Sir Eyre 
Coote, who, though repulsed at ^dambaram, defeated Hyder 
thrice successively in the battles of Porto Novo, Pollilur and 
Sholmgarh, while Tippwo was forced to raise the siege of Wandi- 
wash, and Vellore was provisioned On the arrival of Lord 
Macartney as governor of Madras, the British fleet captured 
Negapatam, and forced Hyder Ali to confess that he could never 
rum a power which had command of the sea He had sent his 
son Tippoo to the west coast, to seek the assistance of the Prench 
fleet, when his death took place suddenly at Chittur in December 
1782. 

See L B Bowrmg, Hatdar Alt and Ttfiu Sultan, “ Rulers of India *' 
senes (1893) For the personal character and administration of 
Hyder AU see the History of Hyder Natk, wntten by Mir Hussem All 
Khan Kirmam (translated from the Persian by Colonel Miles, and 
published by the Oriental Translation Fund), and the cunous work 
wntten by M Le Mattre de La Tour, commandant of his artillery 
(Htstotre d‘Hayder-Alt Khan, Pans, 1783) For the whole hfc and 
times see Wilks, Htstoncat Sketches of the South of Indta (1810-1817) ; 
Aitchison's Treaties, voL v. (2nd ed , 1876) , and Pearson, Memoirs 
of Schwartz (1834) 
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HYDRA (or Sipra, Nidra, Idkro, &c , anc Hydrea), an 
island of Greece, lying about 4 m off the S E. coast of Argolis 
in the Peloponnesus, and forming along with the neighlxiuring 
island of Dokos (Dhoko) the Bay of Hydra Pop about 6200. 
The greatest length from south-west to north-east is about n m , 
and the area is about 21 sq m , but it is little better than a 
rocky and treeless ridge with hardly a patch or two of arable 
soil Hence the epigram of Antonios Krie^es to the queen of 
Greece “ The island produces prickly pears m abundance, 
splendid sea captains and excellent prime ministers ” The 
highest point. Mount Ere, so called (according to Miaoules) 
from the Albanian word for wind, is 1958 ft high The next in 
importance is known as the Prophet Elias, from the large convent 
of that name on its summit It was there that the patriot 
Theodorus Kolokotrones was imprisoned, and a large pine tree 
IS still called after him The fact that in former times the island 
was richly clad with woods is indicated by the name still employed 
by the Turks, Tchamhza, the place of pines , but it is only in 
some favoured spots that a few trees are now to be found 
Tradition also has it that it was once a well-watered island 
(hence the designation Hydrea), but the inhabitants are now 
wholly dependent on the ram supply, and they have sometimes 
had to bring water from the mainland This lack of fountains 
IS probably to be ascribed in part to the effect of earthquakes, 
which are not infrequent , that of 1769 continued for six whole 
days Hydia, the chief town, is built near the middle of the 
northern coast, on a very irregular site, consisting of three hills 
and the intervening ravines From the sea its white and hand- 
some houses present a picturesque appearance, and its streets 
though narrow are clean and attractive Besides the principal 
harbour, round which the town is built, there arc three other 
ports on the north coast — Mandraki, Molo, Panagia, but none 
of them IS sufficiently sheltered Almost all the population 
of the island is collected in the chief town, which is the seat of a 
bishop, and has a local court, numerous churches and a high 
school Cotton and silk weaving, tanning and shipbuilding 
are carried on, and there is a fairly at live trade. 

Hydra was of no importance in ancient times The only fact 
m Its history is that the people of Herrnione (a city on the 
neighbouring mainland now known by the common name of 
Kasirt) surrendered it to Samian refugees, and that from these 
the people of Troezen received it in trust It appears to be com- 
pletely Ignored by the Byzantine chroniclers In 1580 it wai 
chosen as a refuge by a Ix)dy of Albanians from Kokkinyas in 
Troezenia , and other emigrants followed in 1590, 1628, 1635, 
1640, &c At the close of the 17th century the Hydriotes took 
part in the reviving commerce of the Peloponnesus , and in 
course of time they extended their range About 1716 they 
began to build sakturia (of from 10 to 15 tons burden), and to 
visit the islands of the Aegean , not long after they introduced 
the lattnadtka (40-50 tons), and sailed as far as Alexandria, 
Constantinople, Tneste and Venice , and by and bv they 
ventured to France and even America From the gram trade 
of south Russia more especially they derived great wealth In 
1813 there were about 22,000 people in the island, and of these 
10,000 were seafarers At the time of the outbreak of the war of 
Greek independence the total population was 28,190, of whom 
16,460 were natives and the rest foreigners. One of their chief 
families, the Konduriotti, was worth £2,000,000 Into the 
struggle the Hydriotes flung themselves with rare enthusiasm 
and devotion, and the final deliverance of Greece was mainly 
due to the service rendered by their fleets 

See Pouqueville, Voy de la Grice, vol vi , Antonios Miaoules, 
'Twifteiffta w«pi y^ov''T!pat (Munich, 183^) , Id ZwoirrtKii teropla 
Tur rav/jMXi-ur Sii, rur T\oliey rur rplur ripruv, Tdpat, Iltreur ral "ifapCnf 
(Naupha, 1833) , Id 'leropla rrjt r-f)aov''’tllpai (Athens, 1874) , G D 
Knezes, laropla r^t fijirou 'xa^of (Patras, i86o) 

HYDRA (watersnake), in Greek legend, the offspring of Typhon 
and Echidna, a gigantic monster with nine heads (the number 
IS vanously given), the centre one being immortal Its haunt 
was a hill beneath a plane tree near the river Amymone, in the 
marshes of Lema by Argos. The destruction of this Lerrviean 
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hydra was one of the twelve “ labours ” of Hcrndcs, whudi he 
arromphshcd with the assistance of lolaus Findm" that as 
soon as one head was tut off two grew up in its place, they burnt 
out tlv' roots with firebrands, and at hst severed the immortal 
he.ifl from the body, and buried it under a mighty block of rock 
The arrows dipped by Hcraoles in the poisonous blood or gall 
of the* monster ever afterwards mflieted fatal wounds The 
generally accepted interpretation of the legend is that “ the 
hydra denotes the damp, swampy ground of Lerna with its 
numerous springs {K€<f>a\aC, heads) , its poison the miasmu 
vapours rising from the stagnant water , its death at the hands 
of lleraflcs the introduction of the culture and ronserpient 
purification of the soil ” (Preller) A cuhcmenstic explanation 
IS given bv Pahu'phatus (39) An ancient king named Lernus 
otdipied a small (itadel named Hydra, which was defended 
by 50 bowmen Hcradcs besieged the citadel and hurled 
firebrands at the garrison As often as one of the defenders 
fell, two others at once stepped into his place The citadel 
was finally taken with the assistance of the army of lolaus and 
the garrison slain, 

iacc Hesiod, rhtof.’ , 311, Hiinpidis, Ilermlis fttrens, 419, 
P<Ausaruas 11 jy, Apollodoriis 11 2 , Diod Sic iv ii, Roschcr’s 

I rxtkon (ter Afvlhnlogte In the article (>hci k Art, fig 20 represents 
the slaying of the Lcmaean hydra by Heracles 

HYDRA, in astronomy, a constellation of the southern 
hemisphere, mentioned by Eudoxus (tth century bc) and 
Aralus (3rd century n ( ), and catalogued by Ptolemy (27 st.irs), 
'Pycho Prahe (19) and Hevelius (31) Interesting objects are 
the nebula H IV 37 Hydrae, a planetary nebula, gaseous and 
whose light IS about equal to an 8th magnitude star , < Hydrae, 
a beautiful triple star, composed of two yellow stars of the 4th 
and 6th magnitudes, and a blue star of the 7th magnitude , 
R, Hydrae, a long period (425 days) variable, the range m 
magnitude being from 4 to 9 7 , and U. Hydrae, an irregularly 
variable, the range in magnitude being 4*5 to 6 

HYDRACRYLIC ACID (c'th^^lcne lactic acid), CH.pH CH,, 
f an organic oxyarici pre pared by acting with silver oxide and 
water on jy-iodopropionic acid, or from ethylene by the addition 
of hypoehlurous acid, the addition product being then treated 
with potassium cyanide and hydrolysed by an acid It may 
also be prepared bv oxidr/ing the tnmethylcnc glycol obtained 
by the ac ticm of hydrobromic acicl on allylbromidc It is a 
syrupy liquid, which on distillation is resolved into water and 
the luisituratcd acrylic acid, C CH CO,H Chromic and 
nitric acids oxidize it to oxalic acid an^ carbon dioxide 
Ilydracryhc aldehyde, CH^OH ( H , CHO, was obtained in 1904 
by J U Nef {Ann 335, p 219) as a colourless oil by heating 
acrolein with water Dilute alkalis convert it into crotonalde- 
hyde, CH, CH • (TI CHO 

HYDRANGEA, a popular flower, the plant to which the name 
IS most commonly applied being Hydrangea Hortensta, a low 
deciduous shrub, producing rather large oval strongly-veincd 
leaves in opposite pairs along the stem It is terminated bv 
a massive globular corymbose head of flow'crs, whit h remain a 
long pericxl in an ornamental condition. '^ITie normal colour 
of the flowers, the majority of which have neither stamens nor 
pistil, IS pink , but by the influence of sundry agents in the soil, 
such .IS alum or iron, they become changed to blue There are 
numerous v.inetics, one of the most noteworthy being “ Thomas 
Hogg ” witli pure white flowers The part of the inflorescence 
which appears to bc the flower is an exaggerated expansion of 
the sepals, the other parts being generally abortive The perfect 
flowvrs are small, rarely produced in the species above referred 
to, but well illustrated by others, in w'hu h they ocaipy the inner 
parts of the corymb, tlie larger showy neuter flowers being 
procluccxl at the circumference 

There are upwards of thirtv species, found chiefly in Japan, 
in the mountains of India, and in North America, and many of 
them are familiar in gardens 7 / Hortensta (a species long 
known in cultivation in China and Japan) is the most useful 
for decoration, as the head of flowers lasts long in a fresh state, 
and *by the aid of forcing can be had for a considerable period 


for the ornamentation of the greenhouse and conservatory. 
Their natural flowering season is towards the end of the summer, 
but they may be had earlier by means of forcing H japomca 
IS another fine conservatory plant, with foliage and habit much 
resembling the last named, but this has flat corymbs of flowers, 
the central ones small and perfect, and the outer ones only 
enlai^ed and neuter This also produces pmk or blue floweri- 
under the influence of different soils 

The Japanese species of hydrangea are sufficiently hardy 
to grow m any tolerably favourable situation, but except m 
the most sheltered localities they seldom blossom to any degree 
of perfection in the open air, the head of blossom depending 
on the uninjured development of a well-npencd terminal bud, 
and this growth being frecjuently affected by late spring frosts 
They are much more useful for pot-culture indoors, and should 
be reared from cuttings of shoots having the terminal bud plump 
and prominent, put in during summer, these developing a single 
head of flowers the sutcceding summer Somewhat larger 
plants may be had by nipping out the terminal bud and inducing 
three or four shoots to start m its place, and these, being steadily 
developed and well ripened, should each yield its inflorescence 
in the following summer, that is, when two years old Large 
plants grown m tubs and vases are fine subjects for large con- 
servatories, and useful for decorating terrace walks and similar 
plates during summer, being housed in winter, and started 
under glass m spring 

Hydnvjgea pamrulata var grand? flora is a very handsome 
plant , the branched inflorescence under favourable circum- 
stances IS a yard or more in length, and consists of large spreading 
masses of ciowdcd white neuter flowers which completely conceal 
the few mcoiispK nous fertile ones The plant attains a height 
of 8 to 10 ft and when in flower late in summer and in autumn 
IS a very attractive object in the shiubbery. 

The Indian and American species, especially the latter, are 
quite hardy, and some of them are extremely effective 

HYDRASTINE, QiH^jNOfl, an alkaloid found with berbenne 
m the root of golden seal, HydrasHs canadensis, a plant indigenous 
to North America It was disrovered by Durand m 1851, and 
Its chemistry formed the subject of numerous communications 
by E Schmidt and M Freund (see Ann, 1892, 271, p 311) 
who, aided by P Fritsch (Ann , 1895, 286, p r), established 
Its constitution It is related to narcotmc, which is methoxy 
hydrastine The root of golden seal is usetl in medicine under 
the name hy'drastis rhizome, as a stomachic and nervine 
stimulant 

HYDRATE, in chemistry, a compound containing the elements 
of water in combination , more specifically, a compound contain- 
ing the monovalent hydroxyl or OH group. The first and more 
general definition includes substances containing water of 
rrystallizaticni , sue h salts are said to be hydrated, and when 
depriv*ed of their water to be dehydrated or anhydrous Com- 
pounds embraced by the second definition are more usually 
termed hydroxides, since at one time they w'ere regarded as com- 
binations of an oxide with water, for example, calcium oxide or 
lime w'hen slaked with water yielded calcium hydroxide, written 
formerly as CuO*H„ 0 . The general formulae of hydroxides 
arc M' OH, M"(OH)j, M'“(OH)3, M'XOH)^, &c , corresponding 
to the oxides M^'O, M'* 0 , M2“*03, &c , the Roman index 

denoting the valency of the element There is an important 
difference between non - metallic and metallic hydroxides , 
the former are invanably acids (oxyaiids), the latter are more 
usually basic, although acidic metallic oxides yield acidic 
hydroxides Elements exhibiting strong basigenic or oxygenic 
characters yield the most stable hydroxides , in other words, 
stable hydroxides are associated with elements belonging to the 
extreme groups of the periodic system, and unstable hydroxides 
with the central members The most stable basic hydroxides 
are those of the alkali metals, viz lithium, sodium, potassium, 
rubidium and caesium, and of the alkalme earth metals, viz 
Galcium,barium and strontium , the most stable acidic hydroxides 
are those of the elements placed in groups VB, VIB and VIIB 
of the periodic table. 
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HYDRAULICS (Gr. water, and avAos, a pipe), the branch 
of engineering science which deals with the practical applications 
of the laws of h> dromechanics 

I THE DATA DF HYDRVULICSi 
§ I. PfQperlics of Fluids — Fhe fluids to which tl\e laws of 
practical hydraulics relate are substances the parts of which 
possess very great mobility, or which offer a very small resistant e 
to distortion independently of inertia. Under the gencial 
heading Hydromechanics a fluid is defined to be a substance 
which yields continually to the slightest tangential stress, and 
hence in a fluid at rest theie can he no tangential stress But, 
further, m fluids such as water, air, steam, &c , to which the 
present division of the article relates, the Lingential stresses 
that are called into action between contiguous portions during 
distortion or change of figure are always small compared witli 
the weight, inertia, pressure, &c , which produce the visible 
motions It IS the object of hjdraulics to estimate On the other 
hand, while a fluid passes easily from one form to another, it 
opposes considerable resistance to change of volume 

It IS easily deduced Irom the absence or smallness of the 
tangential stress that contiguous portions of fluid act on each 
other with a pressiirtf%hich is exactly or very nearly normal 
to the interface which separates them. The stress must be a 
pressure, nit a tension, or the parts would sejxirate Further, 
at any point m a fluid the pressure in all directions must be the 
.same , or, m other words, the pressure on any small clement 
of surface is independent of the orientation of the suiface 
§ 2 Fluids are divided into liquids, or incompressible fluids, 
and gases, or compressible fluids Very great changes of pressure 
change the volume of liquids only by a small amount, and if 
the pressure on them is reduced to zero they do not sensibly 
dilate In gasc s or compressible fluids the volume alters «ensibly 
for small changes of pressure, and if the pressure is indefinitely 
diminislied they dilate without limit 
In ordinary hydraulics, liquids are treated as absolutely 
incompressible In dealing with gases the changes of volume 
which accompany changes of pressure mu.st be talcen into 
account 

§ 3 Viscous fluids are those in which change of form under a 
continued stress proceeds gradually and increases indefimtely 
A very viscous fluid opposes great resistance to < hange of form 
in a short time, and yet may he deformed considerably by a 
small stress acting for a long period A block of pitch is more 
easily splintered than indented by a hammer, but under the 
action of the mere weight of its parts acting for a long enough 
time it flattens out and flows like a liquid 
All actual fluids are viscous They oppose a resistance 
to the relative motion of their parts This resistance diminishes 
with the velocity of the relative motion, and becomes zero 
m a fluid the parts of which are relatively at rest When the 
relative motion of different parts of a fluid is small, the viscosity 
may be neglected without introducing important errors On 
the otlier hand, where there is considerable relative motion, 

^ the viscosity may be ex- 

pected to have an mfluence 

/ too great to be neglected. 

/ Altasurement of Viscosity 

/ Coefficient of Viscosity — 

ftl Suppose the plane ab, fig i 

of area w, to move with the 
Fig r velocity V relatively to the 

surface cd aad parallel to it 
Let the space between be filled with liquid The layers of liquid 
in contact with ab and cd adhere to them The intermediate layers 
all offeriM an equal resistance to shearing or distortion, the rect- 
angle of fluid abed .vill take the form of the parallelogram a'b'cd 
Further, the resistance to the motion of ab may be expressed m 
the form 

R=*wV, (I) 

where k is a coefficient the nature of which remains to be deter- 
mined 


* Except where other units are given the units throughout this 
article are feet, pounds, pounds per sq ft , feet per second 
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If we suppose the liquid between ab and cd divided into layers as 
shown m fig z, it will I* clear that the stress R acts, at each dividing 
face, forwarrls m the direition of motion d w(' consider the upper 
layer, backwards If we considei the lower layei Now suppose the 
origuial thickness of the layei 1 increased to m 1 , if the bounding 
plane in its new position has the vekKity «V, the shearing at each 
drvuUng face will be exactly the same as belote, atul the resistance 
must therefore be the same Hence, 

R=.»'io(»V) {2) 

Hut equations (i) and (2) inav liotli l)e expressed in one equation if 
K and k' are renl.iccd by a constant varying inversely os the thickness 
of the layer ihitting k ^nfT, k' :^m/»»T, 

K ^mwV/T . 

or, for an indefinitely thin lay cr, 

li~^iua\/dt, (y) 

an expression first proposed by L M H Navier The coethclenl fx is 
termed the coeflicient of viscosity 

According to j Clerk Maxwell, the value of ^ for air at 0 ° Fahr in 
pounila, when the velocities are expressed m leet per second, is 

ft rrO OOO OOO 02 5 0(4<)l'’ ^ 0\ , 

that IS, the coefficient of viscosity is proportional to the absolute 
temperature .ind independent of the tiressuie 

The value of ft for water at 77“ F.dir is, according to H von 
Helmholtz and (1 Piotrowski, 

ft — O 000 CHll 91 , 

the units b< mg the same as before For water ft decre.ascs rapidly 
with increase of temperature 

§ 4. When a fluid flows ui a very regular manner, as for instam e 
when It flows m a eapillary tube, the velocities vary gradually 
at any moment from 
one point of the fluid 
to .1 neighbouring 
point. The lav or ad- 
jacent to the sides of 
the tube adheres to it 
and is at rest. The 
layers more interior 
than this slide on each 
other. But the resist- 
ance developed by 
these regular move- 
ments IS very small If 
m large pipes and open 
channels there were a 
similar regularity of movement, the neighbouring filaments 
would acquire, especially near the sides, very great relative 
velocities V J. Boussmesq has .shown that the central filament 
m a semicircular canal of i metre radius, and inclined at a slope 
of only o 0001, would have a velocity of 187 metres per second,-* 
the layer next the boundaiy remaining at rest But before 
such a difference of velocity can arise, the motion of the fluid 
becomes much more complicated Volumes of fluid are detached 
continually from the boundaries, and, revolving, form eddies 
traversing the fluid m all directions, and sliding with finite 
relative velocities against those surrounding them 'Ihese 
slidings develop resistances incomparably greater than the 
viscous resistance due to movements varying continuously from 
point to point The movements which produce the phenomena 
commonly asenbed to fluid friction must be regarded as rapidly 
or even suddenly varying from one point to another I he 
internal resistances to the motion of the fluid do not depend 
merely on the general velocities of translation at different points 
of the fluid (or what Boussmesq terms the mean local veloc ilics), 
but rather on the mteasity at each point of the eddying agitation 
The problems of hydraulics are therefore much more complicated 
than problenas m which a regular motion of the fluid is assumed, 
lundered by the viscosity of the fluid 

Relation of Pressure, Density, and Temrhratorf 
OF Liquids 

§ 5 l/mts of Volume — In practical calculations the cubic foot 
and gallon are largely used, and m metric countries the litre and 
cubic metre ( = 1000 litres) The imperial gallon is now exclusively 
used m England, but the United States have retained the old Fnglisli 

wine gallon _ 

» Journal de M Liouville, t xm (i8c^8) , Mimoires de I'Acadirme 
dos Sciences de 1 ‘InsMut de Praatce, t xxiu , xxjv, (i«77) » 
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HYDRAULICS [KINEMATICS OF FLUIDS 


I cub ft = 6 236 imp gallons 

I imp. gallon =1 o- 1605 cub ft. 

I U S gallon = o 1337 cub ft. 

I litre - o 2201 imp gallon 


7 481 US gallons 
I 200 U S gallons 
o 8333 imp gallon 
o 2641 U S gallon 


Density of Water — Water at 53® F and ordinary pressure contuns 
62 4 lb per cub ft , or 10 lb per imperial gallon at 62® F The htre 
con tuns one kilogram of water at 4“ C or 1000 kilograms per cubic 
nittre River and spring water is not sensibly denser than pure 
water But average sea water weighs 64 lb per cub ft at 53® F 
(he weight of water per cubic unit will be denoted by G Ice free 
from air weighs 57 28 lb per cub ft (Leduc) 

§ 6 Compressibility of Liquids — The most accurate experiments 
show that liquids are sensibly compressed by very great pressures, 
and that up to a pressure of 65 atmospheres, or about looo lb per 
St] m , the compression is proportional to the pressure The chief 
results of experiment are given in the following table Let Vj be 
the volume of a liquid in cuDic feet under a pressure p, lb per sq ft , 
and Vj its volume under a pressure pj 1 hen the cubical compres- 
sion IS (Vj-V,)/V,, and the ratio of the increase of pressure 
Pi - Pi to the cubical compression is sensibly constant That is, 
A -(p, -p,)V,/(Vj - V,) IS constant This constant is termed the 
elasticity of volume With the notation of the differential calculus. 



Elasticity of Volume of Liquids 



Canton 

Oersted 

Colladon 
and Sturm 

Regnault 

Water 

Sea water 
Mercury 

Oil 

Alcoliol 1 

45.990.000 

52.900.000 
705,300,000 

44.090.000 

32.060.000 

45,900,000 

42.660.000 

626,100,000 

23.100.000 1 

44,090,000 

604,500,000 

According to the experiments of Grassi, the compressibility of 
water diminishes as the temperature increases, while tlmt of ether, 


alcohol an 1 chloroform is increased 

§ 7 Change of Volume and Density of Water with Change of Tem- 
perature — Although the change of volume of water with change ot 
temperature is so small that it may generally be neglected in ordinary 
hydraulic calculations, yet it should be noted that there is a change 
of volume which should be allowed for in very exact calculations 
The values of p in the following short table, which gives data enough 
for hydraulic purposes, are taken from Professor Everett’s System 
of Units 


Density of Water at Different Temperatures 


1 Temperature 

P 

Density of 
Water 

(> 

Weight of 

1 Cllh ft 
in III 

I Temperature 

p 

Density of 
Water 

(. 

Weight of 

I CUD ft 

III tt> 

Cent 

Fahr 

Cent 

Fahr 

0 

32 0 

999884 

62 417 

20 

68 0 

998372 

62 JIO 

1 

33 » 

•999941 

62 420 

22 

71 6 

997839 

62 289 

2 

35 6 

999982 

62 423 

a4 

75 ^ 

997380 

62 261 

3 

37*4 

r 000004 

62 424 

26 

78 8 

996879 

62 229 

4 

39 a 

I 00001 5 

62 425 

28 

82 4 

996344 

62 iq6 

■5 

41 0 

I *000003 

62*424 

10 

86 

995778 

62 161 

6 

42 8 

999983 

62 423 

35 

05 

99469 

62 093 

7 

44 6 

999946 

62 421 

40 

104 

99236 

61 947 

8 

46 4 

•999899 

62 418 

45 

“3 

99038 

61 823 

9 

48 2 

999837 

62 414 

50 

122 

98821 

61 688 

TO 

50 0 

•999760 

62 409 

55 

131 

98583 

61 540 

1 1 

51 8 

999608 

62 403 

60 

140 

98339 

61 387 

12 

53 6 

.999562 

62 397 

65 

149 

98075 

6x 222 

13 

55 4 

999443 

62 389 

70 

138 

97795 

61 048 

»4 

57 a 

09931a 

' 62 ?8i 

75 

167 

97499 

60 863 

t5 

59 0 

•999173 

62 373 

80 

176 

•97*95 

60*674 

16 

60 8 

999015 

62 363 

85 

i 185 

96880 

60 477 

*7 

62 6 

998854 

6a 353 

90 

194 

96557 

60 275 

18 

64 4 

998667 

62*341 

100 

212 

95866 

59 844 

19 

66 2 

998473 

62 329 






The weight per cubic foot has been calculated from the values of 
p, on the assumption that i cub ft of water at 39 2® Fahr is 62 ’425 lb 
For ordinary calculations in hydraulics, the density of water (which 
will in future be designated by the symbol G) will be taken at 62 4 Ib 
per cub ft , which is its density at 53® Fahr. It may bo noted also 
that ice at 32® Fahr contains 57 3 lb per cub ft. The v^ues of p 
are the densities in grammes per cubic centimetre 

§ 8 Pressure Column Free Surface Level — S^pose a small 
vertical pipe introduced into a liquid at aiw point P (fig 3). Then 
the hquid will rise in the pipe to a level OO, such that the pressure 
due to the column m the pipe exactly balances the pressure on its 
mouth If the fluid is in motion the mouth of the pipe must be 
supposed accuratel) oarallel to the direction of motion, or the 
impact of the liquid at the mouth of the pipe will have an mfluence 
on ^e height oi the column If this condition is complied with. 



the height h of the column is a measure of the piessure at the point 
P Let w be the area of section of the pipe, h the height of the 
pressure column, p the intensity of pressure at P , then 
pu —GhuiXt, 

PIG -h , 

that IS, A IS the height due to the pressure at p The level OO will 
be termed the free surface level corresponding to the pressure 
at P 

Relation of PRESsunE, Temperature, and Density of Gases 
§ 9 Relation of Pressure, Volume, Temperature and Density in 
Compressible Fluids — Certain problems on the flow of air and 
steam are so similar to 
those relating to the flow 
of water that they are 
conveniently treated 
together It is neces- 
sary, therefore, to state as 
briefly as possible the 
properties of compres- 
sible fluids so far as know- 
ledge of them IS requisite 
in the solution of these 
problems Air may be 
taken as a type of these 
fluids, and the numerical 
data here given will relate 
to air 

Relation of Pressure 
and Volume at Constant Temperature — At constant temperature 
the product of the pressure p and volume V of a given quantity of 
air is a constant (Boyle's law) 

Let p^ be mean atmosphenc pressure (2116 81 b per sq ft), Vg 
the volume of i lb of air at 32® Fahr under the pressure pg Then 
/>oVo =-.26214 (i) 

If Go is the weight per cubic foot of air in the same conditions. 

Go = r/Vo = 2116 8/26214= 08075 (^) 

For any other pressure p, at whioh the volume of i lb is V anil the 
weight per cubic foot is G, the temperature being 32® Fahr , 

pV -=/>/G = 26214 ; or G = p, 26214 (3) 

Change of Pressure or Volume by Change of Temperature — Let po. 
Vo, G„, as before be the pressure, the volume of a pound in cubic feet, 
and the weight of a cubic foot in jxiunds, at 32® hahr Let p, V, G 
be the same quantities at a temperature f (measured strictly by the 
air thermometer, the degrees of which differ a little from those of 
a mercurial thermometer) Then, by expenment, 

pV =P„V„(46 o 6 -f /)/( (60 6 -I- 32) =/>oVor/ro, (4) 

where r, rg are the temperatures t and 32® reckoned from the absolute 
zero, which is - 460 6® Fahr , 

P/G=-Pot/GoTo, (4a) 

G~pTfijp„r (5) 

If po = 2116 8, Go=! 08075, Tj =400 6 -1-32 =492 6, then 

p/G=53-2r (5a) 

Or quite generally p/G = R’- for all gases, if K is a constant varying 
inversely as the density of the gas at 32® F. For steam R = 85 5 


II. KINEMATICS OF FLUIDS 

§ 10 Moving fluids as commonly observed are conveniently 
classified thus 

(1) Streams are moving masses of indefinite length, completely 
or incompletely bounded laterally by solid boundaries When 
the solid boundaries are complete, the flow is said to take place 
in a pipe When the solid boundary is incomplete and leaves 
the upper surface of the fluid free, it is termed a stream bed or 
channel or canal. 

(2) A stream bounded laterally by differently moving fluid 
of the same kind is termed a current 

{3) A jet IS a stream bounded by fluid of a different kind. 

(4) An eddy, vortex or whirlpool is a mass of fluid the particles 
of which are moving circularly or spirally. 

(5) In a stream we may often regard the particles as flowing 
along definite paths in space A chain of particles following 
each other along such a constant path may be termed a fluid 
filament or elementary stream. 

§ 1 1 Steady and Unsteady, Uniform and Varying, Motion — There 
are two quite distinct ways of treating hydrodynamical questions 
We may either fix attention on a given mass of fluid and consider 
Its changes of position and energy under the action of the stresses 
to which it is subjected, or we may have regard to a given fixed 
portion of space, and consider the volume and energy of the fluid 
entenng and leavmg that space. 
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If, m following a given path ab (fig 4), a mass of water a has a 
constant velocity, the motion la said to lie umform The kinetic 
energy of the mass a remams unchanged If the velocity vanes 
from point to point of the path, the motion is called varying motion 
If at a given point a m space, the particles of water always arnve 
with the same velocity and in the same direction, during any given 
time, then the motion is termed steady motion On the contrary, 
if at the point a the velocity or direction varies from moment to 
moment the motion is termed 
® unsteady A nver which ex- 

• 0 . cavates its own lied is m 

” unsteady motion so long as 

Flo. 4 the slope and form of the bed 

IS changing It, however, 
tends always towards a condition m which the bed ceases to change, 
and it 13 then said to have reached a condition of permanent regime 
No river probably is in absolutely permanent regime, except perhaps 
in rocky channels In other cases the bed is scoured more or less 
during the rise of a flood, and silted again during the subsidence of 
the flood But while many streams of a torrential character change 
the condition of their bed often and to a large extent, m others tlic 
changes are comparatively small and not easily observed 

As a stream approaches a condition of steady motion, its regime 
becomes permanent Hence steady motion and permanent regime 
are sometimes used as meaning the same thing The one, however, 
IS a definite term apphcable to the motion of the water, the other a 
less definite term applicable in strictness only to the condition of 
the stream bed 

§ 12 Theoretical Notions on the Motion of Water — The actual 
motion of the particles of water is m most cases very complex To 
simplify hydrotlynaraic problems, simpler modes of motion are 
assumed, and the results of theory so obtained arc compared ex- 
perimentally with the actual motions 

Motion in Plane Layers — The simplest kind of motion m a stream 
13 one in which the particles initially situated in any plane cross 
section of the stream con- 
— , tinue to be found in plane 

I I ^ ^ ^ cross sections during the 

I I subsequent motion Thus, 

I I if the particles in a thin 

6 ~~~~ — plane layer ab (fig 5) are 

h found again in a thin plane 

Fig 5 layer a'b' after any interval 

of time, the motion is said 
to be motion in plane layers In such motion the internal work 
in deforming the layei may usually be disregarded, and the resist- 
ance to the motion is confined to the circumference 

Laminar Motion — In the case of streams having solid boundaries, 
it IS observed that the central parts move faster than the lateral 
parts. To take account of these differences of velocity, the stream 
may be conceived to be divided into thm laminae, having cross 
sections somewhat similar to the solid boundary of the stream, and 
sliding on each other The dilftrent laminae can then be treated 
as having diffenng velocities according to any law either observed 
or deduced from their mutual friction. A much closer approxima- 
tion to the real motion of ordmary streams is thus obtamed 

Stream Line Motion — In the preceding hypothesis, all the particles 
m each lamina have the same velocity at any given cross section of 
the stream If this assumption ls abandoned, the cross section of 
the stream must be supposed divided into indefinitely small areas, 
each representmg the section of a fluid filament Then these fila- 
ments may have any law of variation of velocity assigned to them 
If the motion is steady motion these fluid filaments (or as they arc 
then termed stream lines) will have fixed positions in space 

Periodic Unsteady Motion — In ordinary streams with rough 
boundaries, it is observed that at any given pioint the velocity vanes 
from moment to moment m magnitude and direction, but that the 
average velocity for a sensible perioil (say for 5 or 10 minutes) 
varies very little either m magnitude or velocity. It has hence 
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been conceived that the variations of duection and magnitude of 
the velocity are penodic, and that, if for each pomt of the stream the 
mean velocity and direction of motion were substituted for the 
ac*^ual more or less varying motions, the motion of the stream 
might be treated as steady stream hne or steady lammar 
motion. 

§ 13 Volume of Plow — Let A (fig 6) be any ideal plane surface, 
of area w, m a stream, normal to the direction of motion, and let V 


bo the velocity of the fluid. Then the volume flowmg through the 
surface A m unit tune is 

g=«v (1) 

Thus, if the motion is rectilinear, all the particles at any instant m 
the surface A will be found after one second in a similar surface A', 
at a distance V, and as each particle is followed bv a continuous 
thread of other particles, the volume of flow is tin right prism AA' 
having a base w and length V 

If the direction of motion makes an angle 6 with the normal to 
the surface, the volume of flow is represented by an oblique prism 
AA' (fig 7), and in that case 

Q =r wV cos 6 

If the velocity varies at different points of the surface, let the sur- 
face be div ded mto very small porttons. for each of which the 
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velocity may be regarded as constant If dw is the aria and v, or 
V cos 6, tlie normal velocity for this element of the surface, tho 
volume of flow is 

g = Jrdw, or jv cos dw, 

.IS the case may be 

^ la Principle of Continuity — If we consider any completely 
bounded fixed space in a moving liquid mitially and finally filled 
continuously with liquid, the inflow must be equal to tho outflow 
Expressing the mflow with a positive and the outflow with a negative 
sign, and estimating the volume of flow g for all the boundaries, 
2 g=-o 

In general the space will remain filled with fluid if the pressure 
at every pomt remains positive '1 ht re will be a break of continuity, 
if at any pomt the pressure becomes negative, indicating that the 
stress at that pomt is tensile In the case of ordinary water this 
statement requires modification Watir contains a variable amount 
of air m solution, often about one-twenticth of its volume Ihis air 
13 disengaged and breaks the contmuity of the liquid, if the pressure 
falls below a point correspondmg to its tension It is for this reason 
that pumps will not draw water to the full height due to atmospheric 
pressure 

Application of the Principle of Continuity to the case of a Stream — 
If A., A- aie the areas of two normal cross sections of a stream, 
and V,, V, arc the velocities of the stream at those sections, then 
from the principle of continuity, 

ViA,- V,A.. 

V>,-A^A, (2) 

that IS, the normal velocities are mverstly as the areas of the cross 
sections. '1 lus is true of the mean velocities, if at each section the 
velocity of the stream varies In a nver of varying slope the velocity 
vanes with the slope It is easy therefore to see that m parts of 
large cross section the slope is smaller than m parts of small cross 
section 

If we conceive a space m a liquid bounded by normal sections at 
Aj, Aj and between A,, Aj by stream lines (fig. 8), then, as tJiere 
IS no flow across the stream lines, 

V,/V, = A,/A„ 

as in a stream with rigid boundaries 

In the case of compressible fluids the variation of volume due to 
the difference of pressure at the two sections must be taJten into 
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account If the motion is steady the weight of fluid between two 
cross sections of a stream must remain constant. Hence the weight 
flowmg m must be the same as the weight flowmg out. Let pj, p, 
be the pressures, v,, the velocities, Gj, G, the weight per cubic foot 
of fluid, at cross sections of a stream of areas A„ A,. The volumes 
of inflow and outflow are 

AjVj and Ajt/,, 

and, if the weights of these are the same, 

GiAji/j = , 

and hence, from (5a; § 9, if the temperature is constant 


( 3 ) 
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^ T<5. Strettm Lines — The ch.ii .ictori^tio of a perfect fluid that ii, 
a fluid fni fiom viscosity, is that the pressure betwijen any two parts 
into which It IS divider! by a plane must be normal to the plane 
One conse<iuence of thw is that the particles can have no rotation 
impressed upon them, and the motion of such a fluid is irrotational 
A stream line is the line, straight or curved, traced by a particle in 
a current of fluid m irrotational movement In a steady current 


I 



Fill 0 


each stnaiii line pn serves its figure and position unchangcrl, and 
marks the track of a dream of particlci forming a fluid filament 
or (Iimtnfary stream A current m steady irrofational movement 
may be conccivid to be divided by insensibly tlim partitions follow- 
ing the course of the stream lines into a number of elementary 
streams If the positions of these partitions aic so adjusted that 
file volumes of flow m all the elementary streams are equal, they 
represent to the muid the velocity as will as the direction of motion 
of the particles m different parts of the current, for the velocilieb 
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shipshape body such as a screwshaft strut Fhc arrow shows the 
direction of motion of the fluid Fig to shows the stream Imes for 
a very thin glycerine sheet passing a non-shipshape body, the 
stream lines lieing practically perfect Fig ii shows one of the 
earlier air-bubble experimimts with a thicker sheet of water. In 
this case the stream line . break up behind the obstruction, forming 
an eddying wake Fig 12 shows the stream Imei of a fluid passing 
a sudden contraction or sudden enlargement of a pipe Lastly, 
fig 13 shows the stream lines of a current passing an oblique plane 
H S Hele Shaw, " Lxpenments on the Nature of the Surface Re- 
sistance in Pipes and on Ships,” Trans Insl Naval Arch (1897) 

‘ Investigation of Stream Line Motion under certain Iixpcruncntal 
Conditions," 7 raws Inst Naval Arih (i8t)8) , " Stream L me Motion 
of a Viscous Fluid,’* Report of British Assoiiation (i8y8) 

III PHENOMENA OF THE DISCHARGE OF LIQUIDS FROM 
ORIFICES \S ASCERTAINABLE BY EXPERIMENTS 

^ 16 When a liquid issues vertically from a small orifice, it forms 
a jet which uses nearly to tlic level of the free surface of the liquid 
in the vessel from which 
it flows Ihe diliereiice 
of level hr (hg 14) is 
IS so small that it may be 
at onee suspected to be 
due cither to air icscstaiicc 
on the surface of the jet 
or to the viscosity of the 
hq uiU or to fi iction against 
the sides of the orifice 
Neglecting for the moment 
this small quantity, we 
may infer, from the t U va- 
tiou of the jet, that each 
muleeulc on leaving the 
orifice jiossessed the velo- 
city requind to lift it 
against gravity to the 
height h From ortlinary 
dynamics, the relation 
liclvvteii the velocity and 
height of projcition is 
given by the equation 

v=-^2gh (i) 

As. this velocity is nearly 
reached ui the flow from 
vvell-lornii d orilice., it is 
sometimes called the theoretical velocity of di charge Tins relation 
was first obtained by 1 orricelh 

If the orifice IS ot a suitable conoidal fotm, the water issues in 
filaments normal to the plane of the orifice Let w bo the aiea of 
the onfieo, then the discharge per second must be, from eq (i), 



are inversely pioportioiial to the cross sections of the eh mintary 
streams No actual fluid is devoid of viscosity, and the chert of 
viscosity IS to render Uie motion of a fluid sinuous, 01 rotational or 
eddying under most ordinary conditions \t very low velocities 
m a tube of moderate sue the motion of wati r may be nearly pure 
slriain hiu motion But at some vdocitv, smaller as the diametei 
of the tube is greater, the motion suddenly becomes tumultuous 
Ihe laws of simple stream hue motion have luthcito beem investi- 
g.ited thi oreticafly, and from in ithcmalical dihiculties have only 
betn deteimimd for mtain siini>Ie cast-. rrofess( r H S Hele 
Shaw has found mi ana of ixliibiting sticam 
line motion m a number of very interesting 
cases experimentally Generally m these ex- 

E criincnts a thin sheet of fluid is caused to flow 
ctvvcen two parallel plates of glass In the 
eaiher experiments streams of very small air 
bubbles introduced into the water current 
rendered visible the motions of the water By 
the use of a lanteni the image of a portion of 
the current can be shovvii on a •-creen or photo- 
graphed In later cxpeiiments streams of 
coloured luimd at regular distances were intro- 
duced into the sheet and these much more 
clearly marked out the forms of the stream 
hues With a fluid sheet o 02 in thick, the 
stream hues were found to lie stable at almost 
any required velocity I'or certam simple 
Fic., 13 cases Prolessor Hele bhaw has shown that the 

experunental stream hues of a viscous fluid are 
so far as can be measurod identical with tlie calculated stream linesof 
a pt rfect fluid Sir G G Stokes pointed out that m this case, either 
from the thinness of the stream between its glass walls, or tlie 
slowness of the motion, 01 the high viscosity of the liquid, or from 
a combination of all these, the flow is regular, and the effects of 
inertia disappear, the viscosity dommatmg cverythmg Glycenne 
givts the stream lines very satisfactonly 

Fig 9 shows the stream hnes of a sheet of fluid passing a fairly 


Q - wv =5 w nearly (2) 

1 his IS sometimes ipiite improperly callcxl tlie theoretical dis* 
chaigc for any kind of onlice Lxiept lor a wtll-fonntyl conoidal 
oiifice the result is not approximate even, so that if it 1 j supposed 
to be based on a theory the theoiy is a false one 

Use of the term lhad in Hydraitlus — Ihe tirm head is an old 
millwright’s term, and meant primarily the height through which a 
mass of water diiccnded m actuating a hydraulic machine Since 
the water m fig 14 descends through a biight h to the orifice, we 
may say there are A ft of head above the orifice. Still more generally 
any mass ot liquid A ft above a horizontal plane may be said to have 
A ft of elev.ition head relatively to that datum plane Further, 
since the pressure p at the orifice which jiroduces outflow is connected 
wnth h bv the relation plG = h, the quantity p/G may be termed 
the pressure head at the orifice Lastly, the velocity v is connectcxl 
with A by the iclation v'jiq-h, so that may be termed the 
head due to the velocity v 

§ 17 Coefficients of 1 elocit-^and Resistance — As the actual v'clocity 
of discharge differs from ,Jzqh by^ a small quantity, let the actual 
velocity 

= v, = c,Vi^A, (3) 

where ii a coefficient to lie determined by experiment, called the 
coefficient of velocity 'I his coefficient is found to be tolerably con- 
stant for different heads with well-formed simple orifieis, and it very 
often has the \ alue o <17 ' 

1 he difference between the velocity of discharge and the velocity 
due to the head may be reckoned in another way '1 he total height 
A eausiog outflow consists of two parts — one part A, expended 
effectively m producing the velPcity of outflow, another hr m over- 
coming the resistances due to viscosity and friction Let 

hr - Crh„ 

where Cr is a coefficient detenomed by experiment, and called the 
coefficient of resistance of the orifice It is tolerably constaat for 
different heads with well-formed orifices Then 
Vn = s/rgA, V {2ff A/(I + Cr) | 



( 4 ) 
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The relation between c, and c, for any orifice is easily found — 

V a^C,^l2gh^s/{2ghl(l+Cr)} 

£, = V{i/(i + g)} (■>) 

G--i/G'*-i (5«) 

Thus if c,-o 97, then Cr = o 0628 That is, for such an orifice about 
64 % of the head is expended in overcoming frictional resistances 
to now 

Coefficient of Contraction Sharp-edged Orifices in Plane Surfaces — 
When a jet issues from an aperture in a vessel, it may either spring 





Fi(. 15 

char from the inner edge of the onfice as at a or b (fig 15), or it ! 
may adh< re to the skUs of the orilict as at r I he form* r coinhtiou ' 
wdl be found if the orifice is bevelled outxs.irds as at a, so as to be I 
'harp edgtd, and it will also occur generally for a prismatic aperture ' 
like 6 , inovided the thickness of the jilate in which llic aperture is 1 
lorraed is less than the duimeti r 
of ilicjct But if the thiekru ss 
IS greater the condition shown 
at c will o( cur 

Wlu’i the discharge occuis 
ai at o or b, the filaments con- 
verging towards the orifice 
loiitinue to converge beyond 
it, so that the sec mm of the 
jet where the lilamcnts have 
become parallel is smalk r than 
the section of the orifice 1 he 
inertia of the filaments opposes 
-.addon change of direction 
of motion at the edge of the 
onfice, and the convergence 
(oulinues for a distance of 
about half the diameter of the 
onfice beyond it Let w be the 

area of the orifice, and Crco the area of the jet at the point where 
convergence ceases , then Ce is a coellicient to be determined experi- 
mentally for each kind oi orifice, called the loefficunt of contraction 
\vTien the orifice is a sharp-edged onfice m a plane surface, the 
value of Ct is on the avciage o 04, or the section of the jet is very 
nearly five-eighths of the area of the orifice 

Coefjuient of Discharge — In applying the general formula Q-<vi’ 
to a stream, it is assumed that the filaments have a common v< loeily 
V nonnal to the section u But if 
the jet contracts, it is at the con- 
tracted section of the jet that 
the direction of motion is norm.il 
to a transverse section ol the 
jet Hence the actual discharge 
when contraction occurs is 
Qa = t.a X CcW ~ f yj( 2 gh), 
or simply, if c = <•, 

Qa = CiOs/(2gh), 

where c is calJe^l the coefficient 
off discharge Thus for a sharp- 
edged pl^e orifice c = o 97 x 
o 64 s= o 6a 

§ 18 Experimental Deternuna- 
turn of Cr, ^ — ^^I he co- 
efficient of contraction c* is 
directly determined by measur- 
mg the dimensions 01 the jet 
For this puipose fixed screws of fine pitch (fig 16) arc convenient 
These are set to touch the jet, and then the distance between them 
can be measured at leisure 

The coefficient of velocity is dfltermmed directly by measuring 
the paraboKc path of a horuontal jet 

OX, OY (fig 17) be horizontal and vertical axes, the origin 
being at the orifice Let A be the head, and x, y the coordmates of 
a jKunt A on the parabolic path of the jet If u, is the velocity at 


the orifice, and t the time m which a particle moves from O fo A, 
then 

x~vj, 

I liminating t 
1 h» 11 

(,-=^V„l^( 2 gh) ^ 

In the case of large onfices such as weirs, the velocity can bi 
directly detcimincd by iiMiig a Pitot liibi 144) 

Ihe coefficient of discliargc, wlucli lor i)i.ictic.il purposes is the 
most important of the three coefficients, 1 j best determined by tank 
measurement of 
the flow from the 
given orifice in a 
.uitable lime If 
Q IS the discharge 
measured in tlie 
tank per second, 
then 

f- Q/wx/(2gA) 

Measurements of 
this ktiul though 
sunpleiu principle 
are not free from 
some practical 
difficulties, and 
requin much care 
In fig 18 IS shown 
an arrangement of 
mc.isiirmg tank 
1 he onfice is fixed 
111 the wall of the cistciii \ and discharge v cither into the waste 
ch.inne I BB, or into the ni' asunng tank Iheie' is a short tioiigh 
on rollers C which when run under the jet diiccts the discharge 
into the lank, and when run back again allows tlie disiharge to droj) 
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Fig 18 

into the waste channel D i-> a stilling -.cu ( a to juuveul agit.ition 
of the siulacc at tlic measuring poml, J , and F is a distfi irge valve 
fee- unjitviug the measunag lank I lie rise of ]i vd m the ttUik, the 
time of the flow and the he-ad over the orifice at tluit lime must b< 
exactly oliserved 

For well maele sharp-edged eirificis, small relatively to the wale 1 
surface m the supply lescrveur, tlie ceietftcicnts umle r diticreiil 
conehtieuiT of heael are pretty exactly known Suppose the same 
ejuantity of water is mile to flow in succession through such an 
orifice and through another orifice of which the cotlluicnt is le- 
quired, and when the rale of flow is constant the heads ovei cacli 
orifice are note el Let h\, h^ be the heaeks, wj the areas ejf the 
orifices, c,, Cj thei coefficients The'ii since the how lluenigli each 
onfice IS the same 

Q = CjW, ^/( 2gh^) <.j<a,\/( 2gk^) 

§ 19 Coefficients for Bellmouths and Hellmouthcd Orifices — If an 
orifice IS furnished with a mouthpiece exactly of the form of the 
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contracted vein, then the whole ol the contraction occurs within 
the mouthpiece, and if the area of the orifice is measured at the 
smaller end, c, must be pnt = i. It is often desirable to bcllmouth 
the ends of pipes, to avoid the loss of head which occurs if this is 



40 

not done , and such a bellmouth may also have the form of the con- 
tracted jet Ing ig shows the j)roportions of such a bellmouth 
or bellmouthed orifice, which approximates to the form of the con- 
tracte<l jet sufficiently for any practical purpose 

I'or such an orifice L J Weisbach found the following values of 
the coefficients with different heads 


Head over orihce, in ft h 

66 

I 64 

11 4« 

55 77 

337 9 1 

Cotfficient of velocity -r. 

959 

967 

975 

•994 

•994 1 

Coefficient of resistance - c. 

087 

069 

052 

012 

•012 


As till re IS no contraction after the jet issue-i from the orifice, 
Cf- I, c -c, , and therefore 

Q = +Cr)} 

§ 20 Coeffiltents for '^harp-edged or virtually Sharp-ed^ed Orifices — 
There are a very large number of measurements of discharge from 
sharp-edged orifices under ilificrent conditions of head An account 
of these and a very careful tabulation of the average values of the 
coefficients will be found in the Hydraulics of the late Hamilton 
Smith (Wiley & Sons, New York, iSfJb) The following short table 
abstracted from a larger one will give a fair notion of how the co- 
efficient vanes according to the most trustworthy of the experiments. 


Coefficient of Discharge for Vertical Circular Orifices, Sharp-edged, 
with free Discharge into the Air Q-cu,J{2gh) 


Head 

. 


Diameters of Orifice 



measured to 
Centre of 


04 1 

xo I 

20 

40 

60 

I 0 

Onfice 



Values of C 



0 3 

li 

655 

•637 

630 

621 

618 

613 

601 

•596 

588 


0 8 

648 

626 

610 

601 

597 

594 

583 

I 0 

644 

623 

608 

600 

598 

595 

591 

2 0 

632 

614 

604 

599 

599 

597 

595 

i ° 

6^3 

609 

602 

•599 

‘ 59 « 

•597 

•596 

8*0 

614 

605 

•600 

•598 

•597 

•596 

•596 

20 0 

601 

•599 

•596 

•596 

•596 

*596 

•594 


At the same time it must be observed that tlifferences of sharpness 
in the edge of the orifice and some other circumstances affect the 
results, so that the values found by different careful experimenters 
arc not a little discrejiant When exact measurement of flow has 
to be made by a sharp-edgetl orifice it is desirable that the coefficient 
for the particular orifice should be directly determined 
The following results were obtained by Dr H T. Bovey in the 
laboratory of McGill University 


Coefficient of Discharge for '^harp-edged Orifices 


Head in 
ft 




Form of Orihce 




Clr 

Square 

Rectangular Ratio 
of Sides 4 1 

Rectangular Ratio 
of Sides 16 I 

Tri 

angular 

Sides 

vertical 

]>ia 

gonal 

vertical 

Long 

Sides 

vertical 

Long 

Sides 

hori 

lontal 

Sides^ 

SiTs 

1 

620 

627 

628 

642 

643 

663 

664 

636 

2 

613 

620 

•628 

b 34 

636 

650 

65 « 

628 

4 

•608 

616 

618 

628 

620 

64 X 

642 

623 

6 

•607 

614 

616 

626 

627 

637 

637 

620 

8 

•606 

bi 3 

614 

•623 

•625 

•634 

635 

•6x9 

10 

605 

612 

bi 3 

622 

624 

63^ 

033 

6x8 

12 

604 

611 

612 

622 

6^3 

631 

631 

•6x8 

14 

604 

610 

<612 

•62 X 

622 

630 

630 

6x8 

i6 

603 

6iu 

•6x1 

620 

622 

630 

630 

617 

18 

603 

6 lo 

611 

•620 

621 

630 

' 629 

1 -616 

20 

603 

j boo 

611 

620 

621 

629 

628 

616 


The orifice was o ig6 so in area and the reductions were made 
with g — ii 176 the value for Montreal The value of the coefficient 
appears to increase as (perimeter) / (area) increases It decreases 
as the head increases It decreases a little as the size of the orifice 
is greater. 

Very careful experiments by J G Mair (Ptoc Inst Civ Eng 
Ixxxiv ) on the discharge from circular orifices gave the results 
shown on top of next column 

The edges of the orifices were got up with scrapers to a sharp 
square edge Ihc coefficients generally fall as the head mcreases 
and as the diameter increases Professor W C Unwin found that 
the results agree with the formula 

f = 0 6075-1-0 oogSfJh -o oo37rf, 
where h is in feet and d m inches 
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Coefficients of Discharge from Circular Orifices, 
Temperature ^1° tojj° 


Head m 
feet 
h 

Diameters of Orifices in Inches (<f) j 

■ 

■i 

■* 

n 

2 

4 

ai 




Coefficients (r) | 

75 

6x6 

614 

616 

6x0 

6x6 

612 

607 

607 

609 

I 0 

613 

612 

6X2 

611 

6X2 

611 

604 

608 

609 

I 25 ! 

613 

6x4 

6x0 

608 

6X2 

608 

605 

605 

^06 

I 50 

6x0 

6X2 

611 

606 

610 

607 

603 

607 

605 

I 75 

6X2 

6x1 

6xx 

605 

6X1 

605 

604 

607 

605 

2 00 

609 

•613 

609 

606 

609 

606 

604 

604 

605 


The following table, compiled by J T Fanning (Treatise on Water 
Supply Engineering) , gives values for rectangular orifices in ver- 
tical plane surfaces, the head being measuied, not immediately 
over the orifice, where the surface is depressed, but to the still- 
water surface at some distance from the orifice 1 he values were 
obtained by graphic interpolation, all the most reliable ex- 
periments being plotted and curves drawn so as to average the 
discrepancies 


Coefficients of Discharge for Rectangular Orifices, Sharp-edged, 
in Vertical Plane Surfaces 



Head to 
Centre of 
Orifice 



Ra 

.1 

10 of Hei 

iht to Wi 

f 

rith 

I 

1 

i 










It 


Feet 

SI 

•a -3 

M * 

Si 

£ » 



- 3 " 
a i 




dd 

£d 

*d 

dd 



ifd 





N - 

” - 

_ IS— 

0 - 

0 - 

0 - 

0 « 


0 2 








6333 


•3 







6293 

6334 


4 






61 JO 

6306 

6334 


•5 





6050 

6150 

6313 

6333 


6 




5984 

6063 

Oi 56 

6317 

6332 


7 




5994 

6074 

6162 

6319 

6328 


8 



6130 

6000 

6082 

6165 

6322 

6326 


•9 



•6134 

6006 

6086 

6168 

(>323 

6324 


I 0 



6135 

6010 

6090 

6172 

6320 

6320 


1*25 


6188 

6140 

6018 

609 ■) 

6173 

6317 

63x2 


1-30 


6187 

6144 

6026 

6100 

6172 

b 3 f 3 

6303 


X ‘75 


6x86 

0x45 

6033 

6103 

6x68 

<» 3«7 

6296 


2 


6183 

•6144 

6036 

6x04 

616C 

6302 

•6291 


a -25 


6x8o 

•6143 

6029 

6103 

6163 

6293 

•6286 


a' 5 o 

6290 

6176 

•6139 

6043 

6X02 

6157 

6282 

6278 


a 75 

6280 

6173 1 

6136 

6046 

610X 

6155 

6274 

6273 


3 

6273 

6170 

6132 

6048 

•6x00 

6153 

6267 

1 6267 


3-5 

6250 

6160 

6123 

6050 

•6094 

6146 

•6254 

•6251 


4 

6245 

6150 

6110 

6047 

6085 

•6136 

6236 

6236 

1 

4 5 

6226 

•6138 

•6100 

•6044 

•6074 

6x25 

•6222 

6222 


5 

6208 

6124 

6088 

6038 

•6063 

6114 

6202 

6202 


6 

6158 

6094 

606 ^ 

6020 

•6044 

6087 

6154 

6154 


7 

•6124 

6064 

6038, 

60x1 

6032 

6058 

•6x10 

61x4 


8 

6090 

6036 

6022 1 

6010 

6022 

6033 

•6073 

6087 


9 

6060 

6020 

6014 

6010 

6015 

6020 

6045 

6070 


xo 

6035 

60x5 

6010 

6010 

60x0 

6010 

6030 

•6060 


15 

6040 

6018 

6010 

6011 

6012 

60x3 

6033 

6066 



6045 i 

6024 

box 2 

6012 

60x4 

6018 

6036 

6074 


25 

6048 

6028 

6014 

60x2 

60x6 

6022 

6040 

6083 


30 

•6054 

6034 

6017 

6013 

6018 

6027 

6044 

6092 


35 

6060 

6039 

602 X 

6014 

6022 

•6032 

6049 

6103 


40 

6066 

6045 

6025 

60x5 

6026 

6037 

(io 55 

6114 


45 

6054 

6052 

6029 

60x6 

6030 

! 6043 

6062 

6123 


50 

•6086 

6060 

6034 

6018 

6035 

6050 

6070 

6140 


§ 2T Orifices with Edges of Sensible Thickness — When the edges of 
the orifice are not bevelled outwards, but have a sensible thickness, 
the coefficient of discharge is somewhat altered The foUowmg 
table gives values of the coefficient of discharge for the arrangements 
of the orifice shown m vertical section at P, Q, R (fig 20) The 
plan of all the orifices is shown at S The planks forming the orifice 
and sluice were each 2 in thick, and the orifices were all 24 in wide 
I'he heads were measured immediately over the orifice In this case, 
Q = c6{H-A)^{2g(H-hA)/2}. 

§ 22 Partially Suppressed Contraction — Since the contraction of 
the jet IS due to the convergence towards the orifice of the issumg 
streams, it will be dimmish^ if for any portion of tlie edge of the 
onfice the convergence is prevented Thus, if an mtemal run or 
border is applied to part of the edge of the orifice (fig. 21), the con- 
vergence for so much of the edge is suppressed. For such cases 
G Bidone found the following empirical formulae applicable — 
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Table of Coeffictents of Discharge for Rectangular Vertical Orifices tn Fig ao 


Head h 

Height of Orifice, H - A, in feet ^ 

upper 
edge of 


t 31 



0 00 




0 10 


Onhee 
in feet 

P 

y 

R 

P 

y 

It 

p 

y 

R 

P 

y 

R 

0 328 

0-598 

0 044 

0 648 

0634 

0 665 

0 00s 

0 6qi 

0 664 

0 666 

O-710 

0 694 

0 O9O 

656 

0 609 

0 653 

0 657 

0 640 

0 672 

0 075 

0 685 

0-687 

0 688 

0-696 

0 704 

0 700 

787 

0 612 

0 655 

0 659 

0 641 

0 674 

0 677 

0 684 

0 090 

0 692 

0 694 


0 708 

984 

0 616 

0 650 

0 6O0 

0 641 

0 675 

0 678 

0 083 

0 693 

0 695 

0 692 

0 709 

0711 

I 968 

0 6r8 

0 649 

0 653 

0 640 

0 076 

0 079 

0 6/8 

0 095 

0 697 

0 688 

0 710 

0712 

3 28 

0 608 

0 632 

0 63 j 

0 638 

0 674 

0 070 

« 673 

0 094 

0 09 5 

0 680 

0 704 

0 705 

4 27 

0 602 

0 624 

0 626 

0637 

0 073 

0 075 

0 672 

0 093 

0 694 

0 678 

0 701 

t) 702 

4 92 

0 598 

0 620 

0 622 

0637 

0 673 

0 674 

0672 

0 692 

0 693 

0 676 

0 6f)<i 

0 699 

5 58 

0 596 

0 618 

0 620 

0 637 

0 672 

0 073 

0672 

0 (M)i 

0 693 

0 670 

0 698 

0 69 s 

056 

0 595 

0 615 

0 617 

0 636 

0 671 

0 072 

0 671 

0 691 

0 692 

0 675 

0 6ti6 

0 696 

9 8^ 

0 592 

0 61 1 

0 612 

0 634 

0 009 

0-670 

0 (>b8 j 

0 6S.» 

0 690 

0672 

0 6ti3 

0 693 


For rectangular orifices, 

Ce = o 62(1 +0 i ^ znffy ) , 
and for circular orifices, 

Ce -O 62(1 f o xzHnfp) , 

when n is the length of the edge ot tlu orilice over which the border 
extends, and p is the whole length of edge or perimeter of the orifice 
The following are the values of r^, when the border txtemls over 
i or J of the whole perimeter — 


HiP 

fc 

Rectangular Oiilict s 

t ircular Orifices 

0 25 

0 643 

640 

0 50 

0 667 

(> 6 o 

0 75 

0 691 

680 


larger values of njp the formulae are not applicable C R 
Bornemann has shown, 
however, that tin sc for- 
mulae for suppressed con- 
traction are not reliable. 

^ 23 Imperfect Con- 
traction — If the sides of 
the vessel approach near 
to the edge of the orifice, 
they interfere with the 
convcrgcnceof the streams 
to which the contraction 
IS due, and the contraction 
IS then modified It is 
generally stated that the 
influence of the sides 
begins to be felt if their 
distance from the edge of 
the orifice is less than 2 7 
tjmes the corresponding 




24 Ortpees 1 urn I •shed with Lhannels of Discharge — 1 h« sc tx- 
ternal borders to an orihco also modify the contiartion 

The following coefficients of discharge win olitaiiud with opt n- 
ings 8 in wide, anti ‘■mall in pioporlion to the 1 haunt 1 of aiiproach 
(fig 22, B.C) 


An -A| in 





, 11. fret 





feec 

0656 

164 

3*8 

6s6 

I 640 

3 *8 

4.. 

0,6 

Q84 

A 1 

480 

511 

542 

574 

599 

Ooi 

Ooi 

Ooi 

Ooi 

R J-o 656 

480 

510 

538 

506 

592 

600 

602 

602 

Ooi 

J 

527 

553 

574 

'592 

607 

610 

610 

609 

bo8 


488 

577 

O24 

631 

625 

624 

()I 9 

613 

O06 

I) y 0 1 04 

487 

571 

O06 

617 

626 

62 s 

027 

623 

O18 

L j 

585 

614 

<->3 3 

''’IS 

652 

<>51 

! 650 j 

O50 

64(1 


§ 25 Inversion of the Jet —When a jtl issuts from a hori/oiit.il 
orihce, or is of small si/e compared with the hcatl, it prestnts no 

CL b 

A ^ 

Y 




width of the orifice The coefficients of contraction for this case 
are imperfectly known 


maiked peculiarity of form But if the orifice is in a vertical sur 
face, and if its dimensions are not small compared with the head, 



Fig 22 
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It a series of singular cliangcs of form after leaving the 

onlicf I hesc were first investigated by G Bidone (1781-1839), 
subsi (jilt ntly H (/ Magnus (1802 1870) measured jets from different 
oiilnis, and latci Lord KaylcigU {Proc Roy, boc xxix 71) in- 
visligatcd till in anew 

Tig 2j shi'ws somi forms, the upper figure giving the shape of 
till orifui s, and the olln rs sections of the jet The jet first contracts 
as ilesirilKsl above, in conseijuincc of the convergence of the fluid 
stieams within the vessel, retaining, however, a form similar to that 
of the orihct Afterwards it expatuls into sheets in planes per- 
ptniUcular to the sides of the orilici 1 hus the jet from a triangular 
onfue txjiands into thrie sheets, m planes bisecting at right angles 
the tlirei suits of the triangle (iinerally a jet from an onfice, m 
the form of a ugular polygon of n sides, forms n sheets m planes 
j)( rpeiidicular to the sides of the polygon 

Ihdone explains this by reference to the simpler case of meeting 
striams If two equal streams having the same axH, but moving 
in opposite dll ecf 10ns, meet, they spnxid out into a thm disk normal 
to tlie common axis o< the streams If thi directions of two streams 
int( rs( ct oblMpielv they spread into a symmetrical shei t perpendicular 
to the plane of the streams 

last a,, (hg 24) be two points m an onfice at depths A,, from 
the free surlaci 1 he filaments issuing at o,, a, will liavc the different 
velocities ^spAjand x/agA* 
Consequently they will 
ti 11(1 to describe parabolic 
paths a,iA, and a/i, of 
dilfcrcnt hori/nntal range, 
and intersecting m the 
point f But since two 
filaments cannot simul- 
taneously flow through the 
same point, they must 
(xcrcist mutual jircssure, 
and will bedeflicledootof 
the paths iluy tend to 
describe It is this mutual 
prissure which causes 
the ixpansion of the jet 
into sheets 

I Old Ravil igh iKUuted out that, when the orifices are small and 
the Iliad is not gnat, the expansion of the sheets m dinitions per- 
pendiuilar to the diiiction of flow leaclus a limit Sections takin 
at greater distance from the onlice show a contraction of the sheets 
until a compact form is riaclied similar to that at the first contrac- 
tion Beyond this point, if the jet retains its coherence, sheets are 
thrown out ag.un, but m dirc'ctions bisecting the angles betwe'en the 
previous sheets [.oul Rayleigh aecc'pts an explanation of this con- 
triction first siiggi ,ted by H Buff (1805-1878), namely, that it is 
line to surface tension 

^ 26 Inthience of I emperature on Dtsihavge of Orifices 
W C Uuwm found (/’AT Mag , October 1878, p 281) that for 
sharp-edged orifices teinperature has a very small mfluence on the 
discharge Tor an orifice i cm in diameter with he*ads of about 
1 to ij ft the eoillicients wire — 

Iimpiiatiiro F . t 

-205" 594 

62 598 

For a tonoidal or bell-mouthed ontice i cm diamete*r the effect of 
tempeiature was greater — 

Temperature F C 

100° 0987 

I Jo" o 974 

bu° . o 942 




Fu. 24 


an increase in velocity of discharge of 4 when the temperature 
mi reased i jo*’ 

J (• Mair repiated thc'se exiienments 011 a muth latger scale 
(/Vor /ns< Ctv 1 ng Ixxxiv ) For a sharp-edged orifice 2J in 
dianuter, with a head of i 75 ft , the coefficient was o 604 at 57“ 
and o bo7 at 179® F, a very small difference With a conoidal 
orifice the coefficient was o 961 at 55° and 0*981 at 170° F The 
corresponding coefficients of resistance are 00828 and 00391, 
showing that the resistance decreases to alxnit half at the higher 
temperature 

27 J'tre Hose Natxles — Ivxperiments have been made by J R 
Tret man on the coefficient of clischarge from smooth cone norzles 
used for fire inirjioses I he coefficient was found to be o 983 for J-m 
nozzle , o 982 for Jth m , o 972 for i in , o 976 for i)l in , and 
o 971 for I m The nozzles were fixed on a taper play -pipe, and the 
coefficient includes the resistance of this pine {Atner Soc Ctv Eng 
XXI , 1889) Other forms of nozzle wore tried such as ring nozzles 
for w’hich the coefficient was smaller 


IV IHEORY OF THE STEADY MOTION OF FLUIDS 
^ 28 1 he general equation of the steady motion of a fluid given 
uniliT Hydrodynarnks furnishes immediately thrc'e results as to the 
distribution of pressure m astieam which may here be assumed 
(«) If the motion is rectilinear and uniform, the variation of 
pressin" IS the same as m a fluul at rest In a stream flowing m an 


j open channel, lor mstance, when the effect of eddies produced by the 
I roughness of the sides is neglected, the pressure at each point is 
I simply the hyelrostatic pressure due to the depth below thi free 
surface 

(A) If the velocity of the fluid is very small, the distribution of 
pressure is approximately the same as m a fluid at rest 

(c) If the fluid moltcuk » lake precisely the accelerations which 
tlicy would have if independent and submitted only to the external 
forces, the pressure is uniform Ihus m a jet falling freely in the 
air tho pressure throughout any cross section is uniform and equal 
to tlie atmospheric pressure 

(d) In any bounded plane section traversed normally by streams 
which are rectilmear for a certain distance on either side of the 
section, the distribution of pressure is the same as m a fluid at rest 

Distribution oi* Enurgy in Incomprkssibli, Fluids 
29 Appltcahon of Ihe Principle of the Conservation of Energy to 
Cases of stream Line Motion —Ihe external and mternal work 
done on a mass is equal to the cliange of kmetic energy produced 
In many hydraulic questions this principle is dilficult to apply, be- 
cause from the comjflicated nature of the motion producul it is 
dilficult to estimate the total kinetic energy generated, and because 
in some cases the internal work done m overcoming frictional or 
viscous resistam es cannot be ascertained , but in tlie case of stream 
line motion it furnishes a simple and important result known as 
Bernoulh’s theorem 

Let AB (fig 25) be any one elementary stream, m a steadily moving 
fluid mass Then, from the steadiness of the motion, AB is a fixed 
path m space through which a stream of fluid is constantly flowing 
Let 00 be the fiee surtace and XX any horizontal datum line Let 


o o 



x' ~x' 

Fig 25 

w be the arisi of a normal cross section, v the velocity, p the intensity 
ofpressure, and z the tlevation above XX, of the elementary strtara 
AB at A, and w,, />,, v,, 2, the same quantities at B Suppose that 
m a short time t the mass of fluid mitially occupying AB comes to 
A'B' Then A\', BB' aie eijual to vt, v.t, and the volumes of fluid 
A\', BB' are (he equal inflow and outflow = ^)/ = wW = w,tijf, in the 
given time. If wo sujipose the filament AB surrounded by other 
filaments moving with not very different velocities, the frictional 
or VISCOUS resistance on its >-urface will be small enough to 
be neglected, and if the fluid is incompressible no mternal work is 
done m change of volume Then the work done by external forces 
will be equal to the kinetic energy produced m the time considered 
The normal pressures on the surface of the mass (excluding the 
ends A, B) are at each point norm.il to the direction of motion, and 
do no work Hence the only external forces to be reckon^ are 
giavity and the pressures on the ends of the stream 

1 he work of gravity when AB falls to A'B' is the same as that of 
tiansfernng AA' to BB' , that is, CxQt (z-Zj) The work of the 
pressures on the ends, reckoning that at B negativ e, because it is 
opposite to the direction of motion, is (/>„> x vt) - (/),a>, x v,t) - 
Q((p - />j) The change of kinetic energy m the time ( is the differ- 
ence of the kinetic energy originally possessed by AA' and that 
finally acquired by BB', for m the intermediate part A'B there is 
no change of kmetic energy, in consequence of the steadiness of the 
motion But the mass of VA' and BB' is GQf/g, and the change of 
kmetic energy is therefore (GrQtlg){vi^l2 - v^fi) Equating this to the 
work done on the mass AB, 

Ggf(z - z,) + W - p,) = (GQ</ff)(t/,»/2 - v'l2). 

Dividing by GQf and rearranging the terms, 

v^/^g + Pl^ + i==^Vi^lig + PilO + z^, ^ (i) 

or, as A and B are any two points, 

+ />/G -f z = constant =* H (2) 

Now v^/zg is the head due to the velocity v, p/G is the head equivalent 
to the pressure, and z is the elevation above the datum (see § 16) 
Hence the terms on the left are the total head due to velocity, 
presMire, and elevation at a given cross section of the filament, z is 
easily seen to be the work in foot-pounds which would be done 
by I !h of fluid falling to the datum hue, and similarly p/G and 
v*f2g are the quantities of work which would be done by i Ib of fluid 
due to the pressure p and velocity v The expression on the left of 
the equation is, therefore, the total energy of the stream at the 
section considered, per Ih of fluid, estimated with reference to the 
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datum line XK Hence we see that in stream line motion, under 
the restrictions named above, the total eneiw jier Ih of fluid is 
uniformly distributed along the stream line If the free surface of 
the fluid OO IS taken as the datum, and - A, - A, are the depths of A 
and B measured down from the free surface, the etjuatiOii takes the 
form 

+ />/G-A = »i72g A, . (3) 

or generally 

r*/2g + pjO -h~ constant ( ta) 

^ 30 Second Form of the Theorem of Bernoulli — Suppose at the 
two sections A, B (fig. 26) of an elementary sticam sm.ill vertical 
pipes arc introduced, which may be termed prcssuie columns 
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projected surface as HI, and th< pressures parallH to the axis of 
the pipe, normal to these projeitwl surfaces, balance each other. 
Similarly the pressures on BC, CD baliuice those on GH, EG. In 
the same way, m any combmation of cnlargcsments uikI tontrac* 
tions, a balance of pressures, due to the flow of liquid p.irallcl to tiie 



axi» of the pipe, will be found, pioxidcd tlu siction.il .ma and 
three tion of the tiids are the; same 

I he following experiment is interesting Two tisttrns piosithd 
with tonverging pijies were placeil so that the jet ftom one w.is ex- 
actly opjiosite the entrance to the other The cisterns being lilltd 


Fig. 26 

(? 8), having thtir lower ends accurately p.ir.Uld to the direction of 
flow 111 such tubes the water will rise to heights coriesponding te> 
the piessures at A and B Hence b = pi'ii, and Consc- 

eiuentl} the tops ot the pressure coJnmns A' and B' will be at 
total heights b + o -pjC + z and b' + pJG + above the datum 
line XX The differeaice of level of the pressure column tops, or 
the fall of flee surface level betwee’n A and B, is therefore 

and this by equation (i), § 20 is (i’i“ - v’^)/2g That is, the fall of 
free surface level between two sections is equal to the difference 
of the heights due to the velocities at the sitlion^ I he line A'B' 
13 sorndimfs cillod the line of hydraulic gradient, though this 
tcim IS .ilso used in cases where friction needs to lx likdi into 
aeeonnt It is the line the height of vvliidi above datum is the 
sum of the dev.ition and pressure he, id at that point, and it falls 
bdow a horizontal line A'B" drawn at H ft above W by th< 
quantities a — v^jzg and a' when friction is absent 

§ 31 lllii<iiraltons of the Theorem of Bernoulli In a lecture to 
the meciianical section of the Biitish Association m 1875, W Froudt 
gave some cxptrimental illustrations of the principle of Bernoulli 
lie lemarked that it was a common but erroneous impression that 
a fluid exercises m a contracting jape A (fig 27) an excess of pressure 
against the entire converging surface 
which it meets, and that, conv « rsely, 
as It enters an enlargement B, a relief 
of pressure is experienced by the 
entire diverging surface of the pipe. 

Further it is commonly assumed that 
when passing through a contiaction 
C, thc're is lu the narrow neck an 
excess of pressure due to the squeezing together of the liquid at that 
point These impressions are m no respext correct , the pressure 
IS smaller as the section of the pipe la smaller and conversely 

Fig 28 shows a pipe so formcel that a contraction is followed by 
an enlargement, and fig 29 one m which an enlargement is followed 
by a contraction The 
vertical pressure columns 
show the decrease of 
pressure at the contrac- 
tion and increase of 
j pressure at tlie enhirge- 
ment. The Une abc m 
both figures shows the 
variation of free surface 
level, supposing the pipe | 
fnctionless In actual j 
pqiee, however, work is 
expended in friction 
against the pipe , the 
g the pipe, and the free 
avjCj, lAuiiig below abc 
Froude further pointed out that, if a pipe contracts and enlarges 
agam to the same size, the resultant pressure on the converging part 
exactly balances the resultant pressure on the diverging part so 
that there is no tendency to movo the pipe bodily when water flows 
through it Thus the comcal part AB (fig 30) presents the same j 



very nesirly to the same level, the jet from the Iclt-hand cistern A 
entered the right-hand cistern B (fig 31), shooting across the liee 
space between them without any waste, except tixit due to uidirect- 
ness of mm and want of exact correspondc-ncc in the form of the 
orifices In the actual exjKWiment there was iM m of licnU m the 
right and 20 J 111 of head m the left-hand cistern, so that about 



2^ in were wasted m friction It will be sc'cn that in the open mace 
between the orifices there was no pressure, exccjit the atmospheric 
prts.sure acting uniformly throughout the system 

§ 32 yenturt Meter — An ingenious application of the variation 
of pressure and velocity m a converging and diverging pipe has been 



Fig. 27. 

total head diminishes m proceeding along 
surface level is a line such as oAjC,, falling bel 



made by demens Merschel m tlie conitructioh of what he terms a 
Ventun Meter for measuring the flow m water mains. Suppose that, 
as in fig 3a, a contraiction is made m a water mam, the Change of 
fCctxm be^ gradiml to avoid the production of eddies. The latio p 
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of the cross sections at A and B, that is at inlet and throat, is in 
actual meters 5 to i to 20 to i, and is very carefully determined by 
the maker of the meter. Then, if v and u are the velocities at A 
and 13, u~pv Let pressure pipes be introduced at A, B and C, 



i Datum Lln» 
Fig. 32. 


from point to point along a stream line, and shows that the total 
energy of the now across any two sections is the same Two other 
directions may be defined, one normal to the stream line and in 
the plane containing its radius of curvature at any point, the other 
normal to the stream line and the radius of curvature For the 
problems most practically useful it will be sufficient to consider 
the stream lines as parallel to a vertical or horuontal plane If the 
motion IS m a vertical plane, the action of gravity must be taken 
into the reckoning , if the motion is in a horizontal plane, the terms 
expressing variation of elevation of the filament will disappear '■ 

Let AB, CD (fig 34) be two consecutive stream lines, at present 
assumed to be in a vertical plane and Py a normal to these lints 


and let Hj, H, H, be the pressure heads at those points Smcc the 
velocity at B is giuitor than at A the pressure will be less. Neglect- 
ing friction 

H, hvy 2 g-.H + uy 2 g, 

H, - II -- (u^ - v*)/2g ^ (p* - i)r»/2g 
Let /i=sHj ~ H be termed the Venturi head, then 

from which the velocity through the throat an<l the discharge of the 
mam lan be calculated if the areas at A and B are known and A 
observed Ihiis if the diameters at A and B are 4 and 12 in, the 
art as are 1257 and 1 1 3 i sti m , and p = 9, 

14 = ^/Ht/80 v/(2gA) - I 007 >J{2gh) 

If the observed Venturi head is 12 ft , 

14-28 ft per sec , 
and the discharge of the main is 

28 X 12 57=331 cub ft per sec. 

Hence by a simple ob-.ervation of pressure difference, the flow m 
the mam at any moment can be determined Notice that the 
on ssure height at C will bo the same as at A evcyit tot a small loss 
A/ due to friction and eddying between A and B To get the pressure 
at the throat very exactly Hitschcl surrounds it by an annular 
passage communicating with the throat by several small holts, 
sometimes formixl in vulcanite to prevent corrosion Though con- 
structed to prevent eddying as much as possible there is some eddy 
loss The mam effect of this 13 to cause a loss 01 head between \ 
and C which may vary from a fraction of a foot to perhaps 5 ft 
at the highest velocities at which a meter can be used 1 he eddying 
also affects a little the Venturi head A Consequently an experi- 
mental coefficient must bo detenr ined for each meter by tank measure- 
ment The range of this coefficient is, however, surimsingly small 
If to allow for friction, - i)\ ^/{tgh), then llersclul 

found values of A from o 97 to i o for throat velocities varying from 
^ The 

j meter is extiemely con- 

I venicnt At Staines reser- 

J voirs there are two meters 

j 1 1 • of this type on mams 94 in 

I m diameter Hersihelcon- 

j I I trivcd a recording .irrange- 

jlj ' j ment which records the 

variation of flow from hour 
the total 

flow in any given time In 
B ^ g Givat Britain the meter is 

(1 constructed by G Kent, 

I j i " "— ^ who has made imjirovi men! s 

Outlet A x/ I ^ I/i/gf m the recording arrange- 

xCTfrgaJ In the Deacon Waste 

a IB B Water Meter {fig. 33) a 

' ■ || H different principle is used 

A disk D, partly counter- 
balanced by a weight, is 
suspended in the water flow - 
through the mam m a 
.. Y/////uy ci conical chamber The un- 

Fig 33. balanced weight of the disk 

r XI. X X J, supported by the impact 

of the water. It the discharge of the mam increases the disk rises, but 
as it rises its position in the chamber is such that m consequence of 
the larger area the velocity is less It finds, therefore, a new position 
of equilibrium. A pencil P records on a drum moved by clockwork 
the position of the disk, and from this the variation of flow is m- 
ferred 

i 33. PresiKr#, Velocity and Energy tn Different Stream Lines — 

1 he equation of BemouUi gives the variation of pressure and velocity 


making an angle <l> with the vertical Let P, Q be two particles 
moving along these lines at a distance P() = ds, and let z be the 
height of Q above the horizontal plane with reference to which the 
energy is measured, r/ its velocity, and p its pressure. Then, if H is 
the total energy at (} per unit of weight of fluid, 

H = z -I- pjG + v^jzg 

Differentiating, we get 

d\i = dz -t- dpjG -yvdvjg, (i) 

for the increment of energy between Q and P But 
dz = PQ cos s= ds cos <!> ; 
dH = dpjG + vdvjg 4- ds cos p, (la) 

where the last term disappears if the motion is m a horizontal plane 
Now imagine a small cylinder of section w described round PQ 
as an axis This will be in equilibrium under the action of its 
centrifugal force, its weight and the pressure on its ends But its 
volume is uds and its weight Gwds Hence, taking the components 
of the forces parallel to Py — 

vdp ~ Gv^uds/gp - Gw cos <pds, 

where p is the radius of curvature of the stream line at Q Conse- 
quently, mtroducuig these values m (i), 

dH ~ v^dsjgp + vdvjg ~ {vjg) (vjp + dvjds)ds (2) 

Currents 

§ 34 Rectilinear Current — Suppose the motion is m parallel 
straight stream lines (fig. 35) m a vertical plane. Then p is infinite, 
and from eq (2), § 33, 

dH = vdvjg 

Comparing this with (i) we see that 

dz + dpjG — o , 

z + pjG — const? nt , (3) 

or the pressure varies hydrostatically as m a fluid at rest. For two 
stream lines m a horizontal 

plane, » is constant, and there- 

I tore p is constant Y ' T 

Radiating Current — Suppose I dx 

water flowmg radially between j | 

horizontal parallel planes, at g > 4 , 

a distance apart = 5 Conceive Q 

two cylmdncal sections of the p.- 

cuiTcnt at radii fj and Za, where 

the velocities are v, and e,, and the pressures Py and p^ Since the 
flow across each cylindrical section of the current is the same, 

Q =s 2rfj3t?] =s 2irr^f 
ryVi = r^i 

n/yg^Ps/t^i (4) 

* The foilowmg theorem is taken from a paper by J H Cottenll, 

“ On the Distribution of Energy in a Mass of Fluid in Steady Motion," 
Phil Mag , February 1876 
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The velocity would be mfinite at radius o, if the current could be 
conceived to extend to the axis Now, if the motion is steady, 

H = p-JG + - /)j/G f v^^jig , 

= p^ij, + . 

iP,-Pr)l<ir = v,^(i~r:^M/2g. ( 5 ) 

pJG^H-r.WIr^^zg ( 6 ) 

Hence the pressure increases from the interior outwards, m a way 
indicated by the pressure columns m fig 36, the curve through the 
free surfaces of the pressure columns being, in a radial section, the 
quasi-hyperbola of the form xy*~o'* I his curve is asymptotic to a 
horizontal line, H ft above the line from which the pressures are 
measured, and to the axis of the current 

Free Circular Vortex — A free circular vortex is a revolving mass 
of water, m which the stream lines are concentric circles, and in which 



the total head for each stream hue is the same Hence, if by any 
slow radial motion portions of the water strayed from one stream 
line to another, they would take freely the velocities proper to their 
new positions under the action of the existing fluid pressures only 
For such a current, the motion bemg horizontal, we have for siU 
the circular elementary streams 

H -= p/G + v^l2g = constant , 
dYi- dpjG ■¥vdvjg = o (7) 

Consider two stream luies at radii r and r + dr (fig 36) Then m 
(2), ^ and ds ~ dr, 

v’^drjgv + vdvig = o, 
dvjv- -drjr, 

V <x i/r, (b) 

precisely as m a radiating current , and hence the distribution 
of pressure is the same, ana formulae 5 and 6 arc applicable to this 
case 

Free spiral Vortex —As m a radiatmg and circular current the 
equations of motion are the same, they will also apply to a vortex 
m which the motion is compounded of these motions m any pro- 
portions, provided the radial component of the motion vanes m- 
versely as the radius as m a radial current, and the tangential 
component vanes mversely as the radius as m a free vortex Then 
the whole velocity at any point will be inversely propiortional to 
the radius of the pomt, and the fluid will desenbe stream lines 
having a constant inclmation to the radius drawn to the axis of the 
current That is, the stream Imes will be loganthmic spirals 
When water is dehvered from the circumference of a centnfugal 
pump or turbine into a chamber, it forms a free vortex of this kmd 
Tlie water flows spirally outwards, its velocity diimnishmg and its 


pressure increasing according to the law stated above, and the head 
along each spiral stream line is constant 

§ 3 >5 Forced Voftex — If the law of motion m a rotating current is 
diflerent from that m a free vortex, some force must be applied to 
cause the variation of velocity The simplest i.isc is tliat of a 
lotatmg current m which all the particles have eipia) angular velocity, 
•IS for instance when they are driven round by ladiatmg paddles 
revolving uniformly Then in eciuation (2), ^ 3L considering two 
circular stream lines of radii r and r + dr (fig 37), we luvi p r, 
ds - dr If the angular velocity is a, then ( ar and dv - adr 1 U iic e 
dH - ahdrjg H a^drjg -■= 20,-1 drjg 

Comparing this with (i), § 33, and putting rfz- o, because the motion 
IS horizontal. 


dpiG f a^rdrjg - za-rdrjg, 
dpIG-ahdrjg, 

/>/G - aV/2g + constant ((>) 

Let /»,, ^i, e, bo the pressure, radius and velocity of one cylincliical 
section, Pj, fj, tliose of another , then 

p,/G - a V, 7 2g pJG - o^r, . 
iN - - •'i ')/2g = (I’a* - I'l ')l^g ( “J) 

That IS, the pressure increases from within outwards m a curve 



I 



which in radial sections is a parabola, and surfaces of equal piessure 
are paraboloids of revolution (fig 37) 

Dissipahon of Hfad in Shock 
§ 36 Helahon of Pressure and Velocity in a 'stream in Steady 
MoUon when the Changes of Seition of the Stream are Abrupt — 
When a stream changes section ahruplly, rotating eddies are formed 
which dissipate energy The energy absorbed in producing rotation 
IS at once abstracted from that efleclive m causmg the flow, and 
scxiner or later it is wasted by frictional resistances due to the rapid 
relative motion of the eddying parts of the fluid In such cases the 
work thus expended internally m the fluid is too important to be 
neglected, anci the energy thus lost is commonly termed energy lost 
in shock Stippcjse fig 38 to represent a stream having such an 
abrupt change of section Let AB, CD be normal sections at points 
where ordmary stream Ime motion has not been disturbed and 
where it has b^n re-established Let w, p, v be the area of section, 
pressure and velcKity at AB, and p., i/, corresponding quantities 
at CD Then if no work were expected mtcmally, and assummg 
the stream horizontal, we should have 

P/G + t/*/2g = Pi/G + 


(U 
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But if viork IS expended in produemg irre^tlar eddymg motioa, the 
heatl at the section CL) will be dimimshod. 

Supi>osc the rntws ABCD cornea in a short time t to A'U'C'D' 
'1 bo resultant force parallei to the stxia ot the stream is 
pw + AoK - w) 

wliere is put for the unknown pressure on the annulax space 
between AB and EF '1 he unpnise of that force u 
+ A)(“i -«) 

nie horizontal change of moroentum m tlie same time is the differ- 

eiicrof themomentaof 
CDC'D' and ABA'B'. 

- because tlie amount 

lO/ / ' i momentum bc- 

WW / ^ !-’• tween A'B' and CD 

remains uncliangcd 

iTj — if the motion is 

•*- r T - _ ' > steady 'Ihe volume 

- of A B A'B' or CDC'D', 

— , , being the inflow and 

outflow m the tune 

L: t, 13 

^ and the moTnentum of 

ni} these masses is 

Fir. 38 ((Vff)Qt'fand(c;/g)Qi/,/ 

The change of mo- 
mentum 13 therefore (C/'i’)Uf(j'i " *') l-'luatmg this to tlic impulse, 
\pt» + />o(wi - w) - />iwi) t = (ii/g)Ql{Vi - *')• 

Assume that />„ p, the pressure at \B extending uncfiangtd through 
the portions of fluid m contact with AE, BF which lie out of tlxe 
path of the stream Then (since ^ 

(/> - Pd - - »') ; 

/>/(, -t v*lig = pjc, + v^yzg + {v- (3) 

This differs from the expression (i), § 20, obteuntd for cases where 
no sensible internal work is done, by the last term on tlic right 
I hat IS, (t; - v,)‘V2g has to bo added to the total head at CD, which 
IS ^,/L. + v^Vis, to make it equal to the total head at AB, 01 {v - vMig 
IS the hc.ul lost lu shock at the abnipt change of section But 

V •> r, IS the relative velocity of the two parts of the stream Hence, 
when an abrupt change of section occurs, the head due to the relative 
velocity IS lost m shock, or {v - Vt)*l2g foot-pounds of energy is 
wasted for each pound of fluid Experiment verihes this result, 
so that the assumption that p^- p appears to bo admissible 

If there is no shock, 

/.,/G=/i/G + (n*-V)/2g 

If there is shock, 

pi/G-=/>/G-r,(i;, -r)/? 

Hence the pressure Ik ad at CD m the second case is less than m the 
former by the quantity (i' - t',)*/2g, or, putting u^v^ = u)V, by the 
quantity 

(l-V2g)(t-co/a,.)* (4) 

V lllEORY OF IHlv DISCHARGE FROM ORIFICES AND 

MOUIH PIECES 

^ 37 Mtnwtutn Coefpcicni oj. Contrachon Re-entrant Mouth- 
piece of JJorda — In one special case the coefficient of contraction 

can be determined 
Q o theoretically, and, as 

it 13 the case where 
the convergence of the 
O* I (P streams approaching 

I the orifice takes place 

I through the greatest 

I possible angle, the co- 

I cfhcient thus deter- 

I mined is the minimum 

I coefficient 

. Let ng ^9 represent 

a vessel with vertical 
I sides, 00 being the 

• free water surface, at 

I A C wluch the pressure is 

Jff f* Suppose the hquid 

issues by a honzontal 

]. I mouthpiflcc, which is 

^ j t re^eaitrant and of the 

^ / greatest length which 

F permits the jet to 

jg a*^ spring clear from the 

I inner end of the 

I orifice, without adher* 

I mg to its sides With 

■■■■■■■■■■■■■■■•■• such as. orifice tlie 

•pia. 39. velocity near the 

potsta CDis negligible, 

aakd the pressure at those points may be taken equal to the hydro- 
static, pressure due to the depth from the free smfaoe. Let O be 
the area of the mouthpiece AB, w that of the contracted jet aa 


Suppose that m a short time /, the mass OOaa comes to the position 
O'O’ a'a' , the impulse of the honzontal external forces acting on 
the mass during that tune w equal to the hormontal change of 
momentum 

Ihe pressure on the side OC of the mass will be balanced by the 
pressure on the opposite side OE, and so for all other portions of the 
vertical surfaces of the mass, excepting the portion EF opposite the 
mouthpiece and the surface AaaB of the jet On EF the pressure is 
simply the hydrostatic pressure due to the depth, that is, (p„ + Gh)n 
On the surface and section AaaB of the jet, the horizontal resultant 
of the pressure is equal to the atmospheric pressure Pn acting on the 
vertical projection AB of the jet , that is, the result.uit jiressurc is 
- pad lienee the resultant horizontal force for the whole mass 
QOaa IS (/’rt + GA) 0 - pcjd — f’hd Its impulse in the time t is Ghd t 
Since the motion is steady there is no change of momentum between 
O'O' and aa The change of horizontal momentum is, thcrcfoie, 
the difference of the horizontal momentum lost in the space OOO'O' 
and gaiiud in the space aaa'a’ In the former space there is no 
horizonbil momentum 

The volume of the sjiace aaa'a’ is uvt ; the mass of liquid in that 
space IS (Gfg)utt , its momcmlum is (Glg)wv‘t. Equatmg impulse to 
momentum gamed, 

Ghm={Glg\ufvH , 
wid-ghjv^ 

But 2gJi, axvd wjd — Cc', 

a result confirmed by experiment with mouthpieces of this kind 
A sunilar theoretical mvestigation is not possible for orifices m 
plane surfaces, because the velocity alexig the sides of the vessel in 
the ncighbourheiod of the orifice is not so small tliat it can be* 
neglected Ihe resultant horuontal pressure is therefore greater 
than GhU, and the contraction is less, J he experimental values of the 
coefficient of discharge for a re-entrant mouthpiece are o 51411 
(Borda), 05547 (Bideme), 05324 (We^bach), values which ditfet 
little from the theoietical value, o 5, given above 

§ 38 I'e/octtv of Filaments issuing in a Jet — A jit is composed 
of fluid filaments or elementary streams, which stait into motion at 
some point in the 
interior of the vessel 
from which the fluid 
IS discharged, and 
gradually acquire 
the vtlociiy of tlie 
jet Let Mxi, fig 
40 be su(h a fila- 
ment, the point M 
be ing taken where 
the velocity is in- 
sensibly small, and 
m at the most con- 
tracted section of 
the jet, where the 
filaments have be- I 40 

come parallel and 

exercise uniform mutual pressure Take the free surface AB for 
datum line, and let p,, Vj, A,, be the pressure, \elocity and depth 
below datum at M , p, v, h, the corresponding quantities at m 
Then § 29, eq (3a), 

vjl^g I pjf'> -hi-= v'^fig -f- PIG -h. (i) 

But at M, since the velocity is insensible, the pressure is the hydro- 
static pressure due to tlie depth , that is, i', =0, At 

m, p~pm, the atmospheric pressure round the jet. Hence, msertmg 
these values, 

o -I- pn/G 4- A, - Aj = v^fzg + pa/G - h , 

vyzg-k. ( 2 ) 

or v~ s/(2gA) a* 8 025 s^A (2a) 

That IS, neglecting the viscosity of the fluid, the velocity of fila- 
ments at the contracted section of the jet is simply the velocity due 
to the difference of level 
of the free surface m the 
leservoir and the oiifice. 

If the orifice is small in 
dimensions compared with 
A, the filaments will all 
have nearly the same v tl- 
ocity,and if A is measured 
to the centre of the orifice, 
the equation above gives 
the mean velocity of the 
jet. 

Case of a Submerged 
Orifice. — Let the or&ce 
discharge below the level Fio. 41. 

of the tail water. Iheo 

using tlie notation shown in fig, 41, we have at M, Vj = o, = GA , + p» 

at m, ^sGA,-t-/>.. Inserting these values in (3), | 29, 
o + Aj +^«/G-A,=»®/2#-fA3- At-I-A«/G; 

V«/2^s=:A,-A, = A, (j) 
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where h is the difference of level of the head and tail water, and may 
be termed the effective head producing flow 
Cast vthttft tht Prtssufts are different on the I tee Surface and at 
the Orifice. — Let the 
fluid flow from a vei.sel 
m which the pressure 
IS />„ into a vessel la 
which the pressure is 
p, tig 42 rive pres- 
sure pQ will produce the 
same effect as a layer 
of fluid of thickness 
pJO added to the bead 
water , and the pres- 
sure p will produce 
the same effect as a 
layer of thickness />/G 
addid to the tail 
water Hence the 
effective difference of 
level, or effective head 
jgroducing flow, will 

= kf) + pJG - pji> , 

and the velocity of discharge will be 

"= {A* +(/’o -/')/('}! U) 

We may express tins result by saying that (Inferences of pressure at 
the trite surface and at the orifice are to be reckoned as part of the 
effective head 

Hence m all cases tlius far treated the velocity of the jtt is the 
velocity due to the effective head, and the discharge, allowing foi 
contraction of the jet, is 

Q -iwv=:cw^>{2gh), (5) 

where w is the aiea of the orifice, rw the area of the contracted 
section of the let, and h the effective head measured to the centre of 
the orifice If h and w are taken in feet, Q is in cubic feet per second 
It IS obvious, however, that this formula assunus that all the 
filaments have sensibly the same velocity That will be true foi 
horizontal orifices, and very approximately true m otlur casts, if 
the dimensions of the orifice are not large comiiared with the head h 
In large orifices m say a vertical surface, the value of h is diHtrent 
for different filaments, and then the velocity of different filaments is 
not sensibly the same 

SiMPii: Oriuces — Head CoNSTANr 
§ 39 Large Rectangular Jets from Orihces tn Vertical Plane Sur- 
faces —Let an orifice in a vcitical plane surface be so formed that it 

produces a jet havuig 
a rectangular con- 
tracted section with 
vertical and horizon- 
tal sides L( t h (fig 
43) be the breadth of 
the jet, A, and 
depths below the free 
surface of its u|>]->er 
and lower surfaces 
Consider a lamma of 
the jet between tlie 
depths h and A + rfA 
Its normal section is 
bdJi, and the velocity 
Fig 43, of discharge ijtgh 

The discharge per 

second in this lamina is therefore b ^2gh dh, and that of the whole 
jet IS therefore 
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Q = j%^(2gh)dh 

= ( 6 ) 

where tlve first factor on the right is a coefficient depending on the 
form of the orifice 

Now an orifice produemg a rectangular jet must itself be very 
approxnnately rectangular Let B be the breadth, Hj, Hj, the 
depths to the upper and lower edges of the onftce Rut 

A(A,« - A,I)/B(H,* - H,i) = f (7) 

Then the discharge, m terms of the dimensions of the orifice, instead 
of those of the jet, is 

Q = |cBv'ii(H,i-H,i), (8) 

the formula commonly given for the discharge of rectangular orifices 
The coefficient c is not, however, simply the coefficient ot contraction, 
the value of which is 

6(A,-A,)/B(H,-H,), 

and not that given m (7) It cannot be assumed, therefore, that c 
m equation (8) is constant, and in fact it is found to vary for different 
values of B/H* and B/H,, and must be ascertained experimentally 
Relation between the Expressions (5) and (8) — For a rectangutar 


orifice the area of the onftce is « = B(H ^ - fi,) , and the depth measured 
to its centre is H,) Ihittmg these v^ues m (5), 

p mill. 1 

From (8) the discharge is 

Hence, for the same value of c in the two cases, 
r " Wl*)/[(H, - H,) v/{(H. + H,)/2} ] 

Ia‘t ri,/H^ = a, then 

Qii/Qi==o 94^7 (I - 9 ^f{l-r^'{x (9) 

If H] vanes fiom o to 00 , «r(=iH|/H,) vanes from o to r I he 
toUowiug table give* values of the two estimates of the discharge 
for different values of ir — 


rii,/n, ;<r ^ 


i H^H,-<r 1 

Q-M 

0 0 

943 

0 8 i 

.999 

0 2 

97*1 

0 9 


® 5 

‘f 9 S 

1 u 

I 000 

0 7 

99S 




Hence it is obvious that, exctjit for viry sin ill values of <t, the 
simjfler equation (<■,) gives values sensibly identical with those of 
(8) When <r o 5 it is Ixittcr to ase jqualioii (8) with v alius ol 
c determined expenmi nt.illv for the particular proportions of onfin 
whirh are in question 

^ 40 Large Jets having a Circular Section from Ortpies in a Vertnal 
Plane Surface — Let fig 44 represent the section of the jtt, OO bung 

p 



Fk. 44. 

the free surface level in the reservoir The discharge through the 
horizontal strip oaAA, of breadth aa - A, bctwe*en the depths h^ + y 
and Aj + y + dy, is 

dQ 'A ^{2j(A, Vy)\dv 
I he whole discharge of the jet is 


i(i - CO 

Q-i^W{2g(h, + di2)}J" 


But b d bin ^ , y = \d{i - Loy p) , dy 
then 


{ig{fii + y)\dy 

\d sm p dp 


l^tf ^(^/(zA, -f-rf), 


V sjt - e cos pdp 


From eq (5), putting «r^irrf‘-^/4, A - hy + d/i, c = i when d is the 
diameter of the jet and not that of the orifice, 

^i^\-^d:\l{ig[hy 1 d/2)}, 

Q/Qi »= " sm 'W { I - » cos p} dp 

For A, = 00 , e = o and Q/Q, — i , 

and for hy - o, e = i and ^ 96 

So that m this case also the difference lietween the simple formula 
(5) and the formula alxive, in which the variation of head at diffcri at 
parts of the orifice i . taken into account, is v ery small 
Notches and Wpirs 

^ 41 Notches, IVetrs and Byewashes —A notch is an orifice cx- 
tendmg uj> to the free surface level in the reservoir fiom which the 
discharge takes place A weir is a structure over which the water 
Hows, the discharge bemg m the same conditions as for a notch 
The formula of discharge for an orifice of tlas kind is ordinarily 
deduced byputtmg H, =om the formula for the corresponding onfiee, 
obtained as in the preceding section Thus for a rectangular notch, 
put Hi=*o in (8) I hen 

<.)=?cB^(2^)H!, (ii) 

where H is put for the clejith to the crest of the we ir or the bottom 
of the notch. Fig 45 shows the mode m which the discharge occurs 
m the case of a rectangular notcJi or weir with a level crest As the 
free surface level falls very sensibly near the notch, the head H 
should be measured at some distance back from the notch, at a 
point where the velocity of the water is very small 

Since the area of the notch opening is BH, the alxive formula is 
of the form 

Q = cxBH xA^(agH), 

where A is a factor depending on the form of the notch and expressing 
the ratio of the mean velocity of discharge to the velocity due to the 
depth H 

§ 42 Francis's Formula for Reitangular Notches — 1 he jet dis- 
charged through a rectangular notch has a section smaller than BH, 
(a) beKXiuse of the fall of the water surface frean the point wJysre H 
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IS mea'iund towards the wcir, {h) iti consequence of the crest con- 
traction, (c) m consequence of the end contractions It may be 
pointed out that while the diminution of the section of the ict due 

to tlie surface fall and 
to the crest contraction 
is jiroportional to the 
length of the weir, the 
end contractions have 
nearly the same effect 
whether the w eir is w idc 
or narrow 

J B Franc is’sexpen- 
ments showed that a 
perfec 1 1 nd contraction, 
when the head^ varied 
from 3 to ^4 in , and 
the length of the wcir 
was not less than three 
times the head, dimin- 
ished the elfective 
length of tlie weir by 
an amount approxi- 
mately equal to one- 
tenth of the head 
Hence, if t is the length 
of the notch or weir, and 
H the head measured 
behind the wcir where 
the water is nearly still, 
then the w'ldth of the 
jet passing through the 
notch would be/ - o 2H, 
allowing for two end 
contractions Inawir 
divided by posts there 
may be more than two 
end contractions 
45 Hence, generally, the 

width of the jet is / - o i iiH, whe re n is the number of end contractions 
of the stream 1 he contractions due to the fall of surface and to the 
crest contraction are proportional to the width of the jet Hence,if cH 
IS the thickuessof the stream over the wcir, measured at the contracted 
section, the section of the jet w'lll be c(l-o inH)H and (§ 41) the 
mean silocity will be ll^/(2/fH) Conscepiently the discharge will 
be given by an e(4iiation of the form 

g= je(/-o i«H)Hv'iffH 
= 5 35c(/-o i«H)H« 

llus is Irancis's foiinula, m which the coefhcient of dischaige < is 
much more nearly constant for dilfercnt values of / and h than in 
the oidinary formula Francis found for c the mean value o 622, 
the weir being sharp-edgi d 

4^ Triangular Noldi (fig 46) — Consider a lamina issuing bi- 
tween the depths h and h + dh Its area, neglecting contraction, will 
be bdh, and the velocity at that depth is ^/{igh). Hence the dis- 
charge for this lamina is 

b 1 ,^/igh dh 

But R/6^H/(II-A) , 6 = B(H-A)/H 

Hence discharge of lamina 

- B(H - A) ^( 2 gh)dhlH , 
and total discharge of notch 



= Q-BV(^g)|"(H-A)AWA/H 


I or, mtroducing a coefficient to allow for contraction, 

When a notch is used to gauge a stream of varying flow, the ratio 
B/H vanes if the notch is rectangular, but is constant if the notch is 
triangular This led Professor James Ihomson to suspect that the 
coefhcient of dcs- 
charge, c, would 

much more U- -B— ->) 

constant with 
different values 
of H in a trian- 
gular than in a 
icctangular 
notch, and this 
has been experi- 
mentally shown 
to be the case Fig 46 

Hence a trian- 
gular notch IS more suitable for accurate gaugings than a rectangular 
notch For a sharp-edged triangular notch Professor J Thomson 
found c — o 617 It will be seen, as in § ji, that since JBH is the 
area of section of the stream through the notch, the formula is 
<ig<iin of the form 

g-^rx JBHx A V(2gH), 

where k - ,’5 is the ratio of the mean velocity in the notch to tin 
velocity at the depth H It may easily be shown that for all notches 
the discharge can be expressed in this form 

§ 44 Wetr with a Droad Slof>mg Crest — Suppose a weir formed 
with a broad crest so sloped that the streams flowing over it have a 
movement sensibly rectilinear and unifoim (fig 47) Let the inner 
edge be so rounded as to prevent a crest contraction Consider a 
filament aa', the point a being so far back from the weir that the 



q 

a— 


Fig 47 

velocity of aiiproach is negligible Let GO be the surface level in the 
reservoir, and let a be at a hiiglil A' below OO, and A' above a' 
Let A be the distance from OO to the weir crest and e the thickness 
of the stream upon it. Neglecting atmospheric pressure, which has 
no influence, the pressure at a is (lA* , at a' it is Gz If v be the 
velocity at a', 

v^/2g ^h' vh" -z-h-e, 

Q-bes,Ugik -7) 

Theory does not furnish a value for e, but Q = o for e-*o and for 
« = A Q has therefore a maximum for a value of e between o and A, 
obtained by equating dQ/de to zero This gives e = §A, and, inserting 
this value, 

Q = o 385 bh^'igh, 

as a maximum value of the discharge with the condit.ons assigned 
Experiment shows that the actual discharge is very approximately 
equal to this maximum, and the formula is more legitimately ap- 
plicable to the discharge over bro.id-ciested weirs and to cases such 
as the discharge with free upper surface through large masonry 



Coeffinents for the Discharge over Weirs, derived from the Exf>enments of T. E Blackwell When more than one experiment was made with the 
same head, and the results were pretty uniform, the resulting coefficients are marked with an (*) The effect of the converging wing-bourds 
IS very strongly marked 


Heads in 

"romsirn 

Water in 
Kescivoir 

Sharp Kdge 


Planks 3 in 

thick, square on Crest 

Crests 3 A wide 

J ft long 

to ft long 

j n long 

6 A long 

10 A long 

wing boards 
making an angle 
of 6o* 

3 A long, 
level 

3 A long, 
fall I in 18 

3 A long, 
fall I in la 

6 A long, 
level 


MU 

1 

677 

800 

467 

459 

■435* 

•754 

•452 

•545 

467 


•381 

467 

2 

b75 

803 

50q* 

561 

585* 

675 

482 

•546 

•533 


•479* 

405* 

3 

630 

642* 

563* 

597* 

•569* 


441 

537 

539 

■492* 



t 

617 

bs6 


575 

602 • 

656 

•419 

•43* 

•455 

•497* 


•5x5 

5 

60 2 

650* 

588 

601 • 

600* 

671 

479 

•516 



•518 


6 

59 ^ 


503* 

608 • 

.576* 


501* 


•531 

•507 

513 

543 

7 



bi7* 

6o8* 

576* 


•488 

•5»3 

•527 

497 



8 


581 i 

606 • 

590* 

548* 


470 

•491 



•468 

•507 

9 


•530 1 

600 

569* 

558* 


476 

•492* 

498 

•480* 

•486 


1 


i 

614* 

539 

534* 





465* 

455 


12 


1 


525 

534* 





467* 





i 


549* 










* Ihe discharge per second varied from *461 to *665 cub ft. m two experiments The coefficient *435 is derived from the mean value. 
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sluice openings than the ordinary weir formula for sharp-edged 
weirs It should be remembered, however, that the friction on 
the sides and crest of the weir has been neglected, and that this 
tends to reduce a little the discharge 'I he formula is equivalent 
to the ordinary weir formula with c = o 577 

Special Cases of Discharge from Orifices 
§ 45 Cases in whtch the Velocity of Approach needs to be taken 
into Account Rectangular Orifices and Notches — In finding the 
velocity at the orifice in the preceding investigations, it has been 
assumed that the head h has lieen measured from the free surface 
of still water above the orifice In many cases which occur m 
practice the channel of approach to an orifice or notch is not so 
large, relatively to the stream through the orifice or notch, that the 
velocity in it can be disregarded 

Let fi], A, (fig 48) be the heads measured from the free surface to 
the top and bottom edges of a rectangular orifice, at a point in the 



Fig 48 


channel of approach where the velocity is u It is obvious that a 
fall of the free surface, 

lias been somewhere expended m pioducing the velocity «, and 
hence the true heads measured in still water would have been A, f Ij 
and Aj + |j Consequently the discharge, allowing foi the velocity 
of approach, is 

Q = (I) 

And for a rectangular notch for which Aj =0, the discharge is 

Q=^6v¥{{As + !))*-|)^} U) 

In cases where u can be directly determined, these formulae give the 
discharge ijuite simply When, however, u is only known as a 
function of the section of the stream in the channel of approach, they 
become complicated Let 0 be the sectional are<i of the channel 
where Aj and A^ are measured Then u =Q/0 and h -Q'‘l2glP 

This value introduced in the equations above would render them 
excessively cumbrous In cases therefore where 0 only is known, 
it IS best to proceed by approximation Calculate an approximate 
value Q' of Q by the equation 

Then = /igiV nearly 1 his value of fj introduced in the equations 
above will give a second and much more approximate value of Q 
§ 46 Partially Submerged Rectangular Orifices and Notches — 
When the tail water is above the lower but below the upper edge 
ot the orifice, the flow in the two parts of the orifice, into which it 
IS divided by the surface of the tail water, takes place under different 
conditions A filament M.Wj (fig 49) m the upper part of the 
oiifice issues with a head n which may have any value between 






Fig 49> 


A, and A But a filament M,m, issuing m the lowei part of the 
orifice has a velocity due to A' - A"^ or A, simply In the upper part 
of the orifice the head is variable, in the lower constant li Q^, Q, 
are the discharges from the upper and lower parts of the ormce, 
b the width of the orifice, then 


49 

Qi^cb{h,-h)^>i^ i 
In the case of a rectangular notch or wtir. A, -o Inserting this 
value, and adding the two jxirtions of the discharge together, we get 
for a drowned weir 

Ki =cb s,'2gh(hj-h/i), (-t) 

where A is the difference of level of the head and tail water, an<l A, 
IS the head from the free surface abo\e the wiir to the wur crest 
(fiR 50) 

From some experiments by Messrs A Ftehy and F P Stiains 
(Frans Am Soc C H , 1883, p loi) some values of the cotihcuiit c 
can be deduceil 


AA 

c 

h^h, 

, 

0 1 

0 029 

0 7 

0 378 

0 2 

0 014 

i) 8 

0 581 

0 3 

0 600 

0 9 

0 390 

0 4 

0 500 

0 95 

0 (K17 

0 5 

0 0 

0 582 

0 578 

1 00 

0 028 


If velocity of approach is taken into account, let 1) be the head due 
to that velocity , then, adding tj to each of the heads m the ciiuations 
(3), and reducing, w'c get for a wtir 

Q ^cb +|))(A +(,){ - i(A +1,)J - U)?j . ( 5 ) 

an equation which may be useful m estimating flood discharges 
Bridge Piers and other Obstructions tn “streams — When the purs 
of a bridge are erected m a stream they create an obstruction to the 
flow of the stream, which 
causes a difference of surface- 
level above and below the 
pier (fig 51) If it 19 neces- 
sary to estimate this differ- 
ence of level, the flow 
between the piers may l>e 
treateil as if it occurred over 
a drowned weir But the 
value of c m this case is 
imperfectly known 

§ 47 Bazin's Researches on 
Weirs — H Barm has executed a long senes of researches on tlic 
flow over weirs, so systematic and complete that they almost 
supersede other observations Ihe account of them is contained 
m a series of papers in the Annales des Ponts et Lhaiissies 
(October 1888, January 1890, November 1891, February 1894, 
I)ecember 1896, 2nd tnmestre 1898) Only a very abbreviateil 
account can be given here The general i)lan of the experiments 
was to establish fiist the coefficients of clischarge foi a standard 
weir without end contractions , next to establish weirs of other 
types in series with the standard wtir on a channel with steady 
flow, to compare the observed heads on the different weirs ami 
to determine their coefficients from the discharge computed at 
the standard weir A channel was constructed paralkl to tlu 
Canal de Ikmrgogne, taking water from it througn thne sluices 
03x10 metres The water enters a masonry chamber 15 mttns 
long by 4 metres wide where it is stilled and jiasses into the caiml 
at the end of which is the standard weir 1 he canal has a length 
of 15 metres, a width of 2 metres and a depth of i 6 metres From 





A. 


A 






Fig 51 


this extends a channel 200 metres in length with a slope of i mm 
per metre The channel is 2 metres w-ide with vertical sides The 
channels were constructed of concrete rendered with cement The 
water levels were taken in chambers constructed near the canal, 
by floats actuating an index on a dial Hook gauges were used in 
determining the heads on the weirs 

Standard Wetr — The weir crest was 3 72 ft alxive the bottom 
of the canal and formed by a plate J m thick It was sharp-edged 
with free overfall It was as wide as the canal so that end con- 
tractions were suppressed, and enlargements were formed below 
the crest to admit air under the water sheet The channel below 
the weir was used as a gauging tank Gaugings were made with the 
weir 2 metres in length and afterwards with the weir reduced to 
I metre and o 5 metre in length, the end contractions being sup- 
pressed in all cases. Assuming the general formula 

Q^mlh^(2gh), (I) 


Fig 50 
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Bazin arrives at the following values of tn — 


Coefficients of Discharge of Standard Wetr 


Head A metres 

Head A feet 

tn 

0 05 

164 

0 4485 

0 10 

328 

0 4336 

0 15 

•492 

0 42S4 

0 20 

’656 

0 4262 

0 25 

•820 

0 4259 

0 30 

•984 

0 4266 

0 35 

1-148 

0 4275 

0 JO 

1 31a 

0 4286 

0 J 5 

I 476 

0 4290 

0 50 

I 640 

0 4313 

0 55 

1 804 

0 4327 

0 60 

1 968 

0 4341 


Bazin compares his results with those of Fteley and Stearns m 1877 
and 1879, correcting for a diflerent velocity of approach, and finds 
a close agreement. 

Influence of Velocity of Approach — To take account of the velocity 
of approach « It is usual to replace h in the formula by h+au'^/zg 
where a is a coefficient not very well ascertained Then 
Q --^(h +eiuy2g) ^{zg(h +auyig)} 

= tilhj{‘2gh){t +auy2g}iy^ (2) 

dhe original simple equation can be used if 
m=fi{i +au^l 2 gh)i 
or very appro'ciraatcly, since uHzgh is small, 

m=n(i +iau^l2gh) (3) 

Now if p 13 the height of the weir crest above the bottom of the 
canal (fig 52), u=(^ll{p+h) 
Replacing Q by its value 
m (1) 

u'^/igh f‘Q'^l{2ghP(p +*)*} 

^m^{hf{p^h))i (4) 
so that {3) may be wntten 
m= 4 i f A {A/(p +/»',}»] (5) 
Gaugmgs were made with 
weirs of o 75, 0*50,0 35, and 
Pig 52. o ^4 metres height above 

the canal bottom and the 
results compared with those of the standard weir taken at tlic same 
tune. The discussion of the results leads to the following values of 
tn in the general equation ' ' ' 


V'alues of fi — 


Head A metros 

Head A feel 


0 05 

164 

0 4481 

O'lO 

328 

0 4322 

0'20 

656 

0 4215 

0 30 

984 

0 4174 

0-40 

I 312 1 

0 4144 

0 50 

1 I O40 

04118 

0 &o 

I 968 

0 J092 


■¥2-5U"^/2gh) 

«m[I +0 55W(/> +A)}»] 



An approximate formula for n is 

/it=o 405 +o*oo 3/A (A m metres) 
n =0 405 +0 oi]h (A in feet) 

Inclined Weirs — Expenraents were made in which the plank wen 
was inclined up or down stream, the crest being sharp and the end 
contraction suppressed The following are coefficients by which 
the discharge of a vertical weir should be multiphcd to obtain the 
discharge of the inchned weir. 


Inclination up stream . 

1 to I 

Coefficient 
0 93 

,, „ 

3 to 2 

0 94 

Vertical weir 

3 to r 

0 96 

1 00 

Inclination down stream , 

3 to I 

I 04 

„ „ 

3 to 2 

I 07 

,, ,, 

X to I 

I 10 

» >. 

I to 2 

I 12 

>. 

I to 4 

I 09 


The coefficient varies appreciably, if h/p approaches unity, which 
case should be avoided 

In all the preceding cases the sheet passing over the weir is de- 
tached completely from the weir and its under-surface is subject 
to atmospheric pressure These conditions permit the most exact 
determmation of the coefficient of discharge If the sides of the 
canal below the weir are not so arranged as to permit the access 
of air under the sheet, the phenomena are more complicated So 
long as the head does not exceed a certam hmit the sheet is detached 


from the weir, but encloses a volume of air which is at less than 
atmosphonc pressure, and the tail water rises under the sheet 
The discharge is a little greater than for free overfall At greater 
head the air disappears from below the sheet and the sheet is said 
to be " drowned ’’ The drowned sheet may be independent of the 
tail water level or influenced by it In the former case the fall is 
followed by a rapid, terminating m a standing wave In the latter 
case when the foot of the 
sheet IS drowned the level 
of the tail water influences 
the discharge even if it is 
below tlie weir crest 

Weirs with I lat Crests — 

The water sheet may spring 
clear from the upstream edge 
or may adhere to the flat 

crest falling free beyond the Fig 53 

downstream edge In the 



former case tlic condition is that of a sharp-edged weir and it is 
realized when the head is, at least double the width of crest It may 
arise if the head is at least ij the width of crest Between these 
limits the condition of the sheet is unstable When the sheet 
IS adherent the coefficient tn dt pends on the ratio of the head A 
to the width of crest c (fig ^j), and is given by the eijuation 
»i— »i, [070 -to 185A/C], where w, is the coefficient for a sharp- 
edged weir in similar con- 
ditions Rounding the up- 
stream edge even to a small 
extent modifies the dis- 
charge If R IS the radius 
of the rounding the co- 
efficient tn IS increased m 
the ratio i to i + R/A nearly 
1 he results are limited to R 
less than J m 

Drowned Weirs — Let A 
(fig 54) be the height of 
head water and A, that of 
tail water above the weir crest Then Bazin obtains as the approxi* 
mate formula for the coefficient of discharge 

»i 051H, [I +ihjp] Vl{^‘ -Ai)/A}, 
where as before wq is the coefficient for a sharp-edged weir in similar 
conditions, that is, 

of the same height 
§48 Separating 
Weirs — Many 
towns derive their 
water-supply from 
streams in high 
moorland dis- 
tricts, in w'hich the 
flow is extremely variable T he water is collected m large storage 
reservoirs, from which an uniform supply can be sent to the town In 




Fig 55 


Plan, of 
Ceuxt Iron, 


Key 



such cases it is desirable to separate the coloured water which comes 
down the streams m high floods from the purer water of ordinary 
flow 1 he latter is sent mto the reservoirs , the former is allowed 
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to flow away down the original stream channel, or is stored in 
separate reservoirs and used as compensation water. To accomplish 
the separation of the flood and ordinary water, advantage is taken of 
tlie dilferent horizontal range of the parabolic path of the water 
falling over a weir, as tlie depth on the weir and, consequently, the 
velocity change Fig 55 shows one of tln-se separating weirs in the 
form m which they were first introduced on the Manchester Water- 
works ; fig. 56 a more modem weir of the same kind designed by 
Sir A Bmriie for the Bradford Waterworks When the quantity of 
water commg down the stream is not excessive, it drops over the 
wcir into a transverse channel leading to the reservoirs In flood, 
the water sprmgs over the mouth of this channel and is led into a 
waste clianneL 

It may be assumed, probably with accuracy enough for practical 
purposes, that the particles describe the parabolas due to the mean 
velocity of the water passing over the wcir, that is, to a velocity 

where h is the head above the crest of the weir 

I et ch~x be the width of the orifice and ar=v the difference of 
levi I of its edges (fig 57). Then, if a particle passes from a io b in t 
seconds, 

which giv( s the width X for any given dilfercncc of level y and hc.ad 
h, whicli the jet will just pass over the onfue Set oil ad vertically 



and equal to j^g on any scale , af horizontally and equal to t\/(gh) 
Divide a/, /c into an equal number of equal parts Join a with the 
divisions on ef The intersections of these lines with verticals from 
the divisions on af give the parabolic path of the jet 

Mouthpieces — Head Constant 

§ 49 Cyhndrtcal Mouthpieces — ^When water issues from a short 
cylindncal pipe or mouthpiece of a length at least equal to i J times 
its smallest transverse dimension, the stream, after contraction within 
the mouthpiece, expands to fill it and issues full bore, or without 
contraction, at the point of discharge The discharge is found to 
be about one-third greater than that from a simple orifice of the 
same size On the other hand, the energy of the fluid per unit of 
weight IS less than that of the stream from a simple onfice with the 
same head, becamse part of the energy n wasted in eddies produced 
at the pomt where the stream expands to fill the mouthpiece, the 
action being something like that which occurs at an abrupt change 
of sectioa. 

Let fig 58 represent a vessel discharging through a cylindrical 
mouthpiece at the depth h from the free surface, and let the axis of 
the j,et XX be taken as the datum with reference to which the head 
IS estimated. Let 0 be the area of the mouthpiece, u the area of 
the stream at the contracted section EF. Let v, poc the velocity 
and pressure at EF,^ and the same quantities at GH If the 
discharge is into the air, p. fe equal to the atmospheric pressure p^ 

The total head of any filament which goes to form the jet, taken 


at a pomt where its velocity is sensibly zero, is h +p»/G ; at EF the 
total head is v*/zg-i-plG , at GH it w +p}lG 

Between EF and GH there is a loss of head due to abrupt change 
of velocity, which from eq (^), § may have the value 

(V - t-,)V2g 

Aildmg this head lost to the head at GH, before equating it to the 
heads at EF and at the point where the filaments start into motion,— 
h +/>fl/G +P/G =Vi^/ 2 g +p,IG 4- {V - v^y/ 2 g 

But we fit/,, and w=c„fi, if Cg is the coclbcient of contraction within 
the mouthpiece Hence 

V=U.'Jw<=VjfCr 

Supposing the discharge into the air, so that />, =/>„, 

h +palG ^vy/tg +/>„/G + {vy/ 2 g){i/Cg - i)«. 

,vj 2 g){i +{i/cg-iy) 

I ' i - ^'( 2 gh ) u /{ i +{ i / cg - iy } . (I) 

where the coefficient on the right is evidently the coefficient of velocitj 
for the cylindrical 
mouthpiece in terms of 
the coefficient of con- 
traction at EF Let 
Cc—o the value for 
simple orifices, then the 
coetlicient of velocity is 

-0 H7 (2) 

The actual value of c, 
found by experiment is 
o 82, which dots not 
diflcr more from the 
theoretical value tlian 
might be expected if 
tlie friction of the 
mouthpitx:e is allowed 
for Hence, for mouthpieces of this kind, and for the section at 
GH, 

<r, = o82 c. =i 00 c=o82, 

y-o82nV(2^.'/0 



It IS easy to see from the tquations that the pres.surc p at EF is 
less than atmospheric pressure Ehnimalmg e,, we get 

{pa-p)IGr-.\hnQ 7 \T\y , (3) 

or =^4 - JGA lb per sq ft 

If a pipe connected with a reservoir on a lower levtl is mtioduccd 
into the mouthpiece at the part where tlie contraction is formed 
(fig 59), the water will nsc in this pipe to a height 
KL = (pa - p)IG - }A nearly 

If the distance X is less than this, the water from the lower reservoir 
will lie forced continuously into the jet by the atmospheric pressure, 
and discharged witli iL Tliis is the crudest form of a kind of pump 
known as the jet pump 

§ 50 Convergent Mouthpieces . — ^With convergent mouthpieces 
there is a contraction within the moutlipiccc causing a loss of head, 
and a diminution of the velocity of discharge, as with cyhndrual 
mouthpieces. There is also a second contraction of the stream out- 
side the mouthpiece Hence the discharge is given by an equation 
of the form 

(j) 

where Q ls tlie area of tlie external end of the mouthpiece, and c.^l 
the section of the contracted jet beyond the mouthpitx:e 
Convergent Mouthpieces (Castel's Experiments) — Smallest diameter of 
OTXpce^o 03085 ft Length of mouthpiece 6 Diameters 


Angle of 
Convergence 

Coefficient of 
Contraction, 

Cg 

Coefficient of 
Velocity, 

Coefficient of 
Discharge, 
c 

o'* 0' 

•099 

•830 

82<) 

1° 36' 

I 000 

•866 

866 


1*001 

894 

895 

4* 10' 

1*002 

910 

•912 

5* 26' 

1*004 

920 

924 

7" 52' 

•998 

931 

929 

8 ° 58' 

■992 

942 

934 

IO® 20' 

•987 

930 

938 

12® 4' 

•986 

935 

942 

13° 24' 

•983 

962 

946 

14® 28' 

•979 

966 

941 

36' 

.969 

971 

938 I 

19* 28' 

•953 

•970 

924 

2t* 0' 

•945 

•97* 

•918 

23* 0' 

•937 

974 

9*3 

29* 58' 

•919 

975 

•896 

40® 20' 

•887 

•980 

•869 

48* 50' 

■661 

*984 

•847 


The maximum coefficient of discharge is that for a mouthpieoe 
with a convergence of 13® 24'. 
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The values of c, and must here be determined by experiment 
The above table gives values sufficient for practical purposes Since 
the contraction beyond 
_ the mouthpiece increases 

^ : with theconv’crgence.or, 

I -- what is the same thing, 

' ■ “i CediminLshes, and on the 

1 I other hand the loss of 

h. 1 energy diminishes, so 

! ,1 that c, increases with 

I the convergence, there 

^ ‘ *** angle for which the 

_ ' product Cr c,, and con- 

/ W ■ - - sequently the discharge, 

i \V ^ maximum 

I - ^ § 51 Divergent Con- 

' X oidul M outhpiecc — bup- 

I ; pose a mouthpiece so 

! [ designed that there is 

{ no abrupt change in the 

L i section or velocity of 

I'JT _ !l™|j the stream passing 

through it It may 

have a form at the 
Fig. 59 inner en<l approxi- 
mately the same as 

that of a simple contracted vein, and may then enlarge gradu- 
allv, as shown in fig (xi Suppose that at KF it becomes 
cylindrical, so that the jet may be taken to lie of the diameter 
EF Let w, t», /> be the section, velocity and pressure at CD, 
and n, i;,, /», the same quantities at EF, />„ being as usual the 
atmospheric jiressure, or pressure on the free surface AB Then, 
since there is no loss of 
_^l ff enerpy, except the small 

nr...— frictional resistance of the 

_ — I r 1 surface of the mouthpiece, 

1 h+p,IG:^v^l 2 g+PIG 

- ' - -1 -■ ■ =^v*l2g +/),/G 

If the jet discharges into 
I the air, />, =p„ , and 

1 V/2g=A. 

A 1^1 = s/(2gA) : 

; or, if a coefficient is intro- 

; duced to allow for friction, 

'C - ^ t'i=f.v'(*rA) . 

where c, is about o 97 if 

j ^ I mouthpiece is smooth 

^ - -f — " ^ and well formed 

^ ^) = ov, = ^( 2 gh) 

■ Hence the discharge de- 

_ pends on the area of the 
I ;o stream at EF, and not at 

I i ^ all on that at CD, and the 

i latter may be made as 

•*■“■■■■■■■■■■•■ small as we please without 

Fig 60. affecting the amount of 

water discharged 

There is, however, a limit to this \s the velocity at CD is greater 
than at EF the pressure is less, and therefore less than atmospheric 
pressure, if the discharge is into the air If CD is so contracted that 
p=o, the continuity of flow is impossible In fact the stream 
disengages itself from the 

U mouthpiece for some value 

of p greater than o (fig 61) 
From the equations. 

Let n/w s= m Then 

- p, G = pjG - -i), 2 g 

/ whence we find that p/G 

I will become zero or nega- 

Fig 6i P^t^mg p,./G = 34 ft , if 

n/w^./UA f 34 )/A} 

In practice there will lie an interruption of the full bore flow with 
a less ratio of fl/w, ^cause of the disengagement of air from the water 
But, supposing this does not occur, the maximum discharge of a 
mouthpiece of this kind is 

Q=«v'{2S(A+p«/G)}: 

that IS, the discharge is the same as for a well-bellmouthed mouth- 
piece of area w, and without the expanding part, discharging mto 
a vacuum. 

§ 52 Jet Pump — A divergent mouthpiece may be arranged to act 
as a pump, as shown in fig 62 The water which supplies the energy 


required for pumping enters at A. The water to be pumped enters 
at B The streams combine at DD where the velocity is greatest 
and the pressure least Beyond DD the stream enlarges m section, 



Fig C 2 , 


and its pressure increases, till it is suffnicnt to balance the head due 
to the height of the lift, and the water flows away by the discharge 
pipe C 

Fig 63 shows the whole arrangement m a diagrammatic w'ay 
A IS the reservoir which supplies the water that effects the pumping , 

■ 1 ■ 

h 







B ; 

m' 

i- 

Fig (>3. 


B IS the reservoir of water to be pumped , 
which the water is pumped. 

C IS the reservoir mto 


Discharge with V 'irying Head 
§ 53 Flow from a Vessel when the Effective Head vanes with the 
Time — Various useful problems arise relating to the time of empty- 
ing and filling vessels, reservoirs, lock chambers, &c , where the flow 
IS dependent on a head which increases or dimmishes during the 
operation The simplest of these problems is the case of filling or 
emptying a vessel of constant horizontal section. 

Time of Emptying or Filling a Vertical-sided Lock Chamber — 
Suppose the lock chamber, which has a water surface of fi square 
ft , IS emptied through a sluice in the tail gates, of area w, placed 
lielow the tail-water level Then the effective head producing flow 
through the sluice is the difference of level in the chamber and tail 
bay Let H (fig 6 j) be the initial difference of level, h the difference 



Fig. 64. 

of level after t seconds Let -dhho the fall of level in the chamber 
durmg an mterval dt Then m the time dt the volume m the chamber 
IS altered by the amount - lidh, and the outflow from the sluice m 
the same time is ^,J(2gk)dt Hence the differential equation con- 
nectmg h and / is 

Cio\J{2gh)dt + 0 A =0. 
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For the time t, during which the mitial head H dimmishes to any 
other value h, 

- j\dhlsjh = j*dt 

. / = 20(VH-^A)/{c«V(2f)} 

For the whole time of emptymg, dunng which h diminishes from 
H too, 


T = { 0 /c«)V( 2 H/g) 

Comparing this with the equation for flow under a constant head, 
it will be seen that the time is double that required for the discharge 
of an equal volume under a constant head 
The time of flUmg the lock through a sluice in the head gates is 
exactly the same, if the sluice is below the tail-water level But if 
the sluice is above the tail-water level, then the head is constant 
till the level of the sluice is reached, and afterwards it diminishes 
with the time 


Practical Use of Orifices in Gauging Water 
§ 54 If the water to be measured is jiassed through a known orifice 
under an arrangement by which the constancy of the head is ensured, 
the amount which passes in a given time can be ascertamed by the 
formul.ie already given It will obviously be best to make the 
orifices of the forms for which tlie coefficients are most accurately 
determined , hence sharp-edged onfices or notches are most com- 
monly used 

Water Inch — For measuring small quantities of water circular 
sharp-edged orifices have been used The discharge from a circular 
orifice one French inch m diameter, with a head of one Ime above tlie 
top edge, was termed by the older hydraulic writers a water-inch 
A common estimate of its value was 14 pints per minute, or 677 
English cub ft m 24 hours An experiment by C Bossut gave 
634 cub ft in 24 houis ^sco Navier’s edition of Beltdor's Arch 
Hydr , p 212) 

L J Weisbach points out that meaourements of this kmd would be 
made more accumtely with a greater head over the orifice, and he 
proposes that the head should be equal to the diameter of the orilice. 
Several equal onfices may be used for larger discharges 
Pin Ferrules or Measuring Cocks — To give a tolerably definite 
supply of water to houses without the expense of a meter, a ferrule 
w'lth an orifice of a definite size, or a cock, is introduced m the 
service-pipe If the head in the water main is constant, then a 
definite quantity of water would be delivered in a given time The 
arrangement is not a very satisfactory one, and acts chiefly as a 
check on extravagant use of water It is interesting litre chiefly as 
an example of regulation of discharge by means of an 01 ifice Fig 05 

shows a cock of 
this kind used at 
Zurich It consists 
of three cocks, the 
middle one having 
the orifice of the 
predetermmed size 
in a small circular 
plate, protected by 
wire gauze from 
stoppage by im- 
puiities m the 
water. The cock 
Fig on the right hand 

can be used by the 

consumer for emptying the pipes The one on the left and the 
measurmg cock are connected by a key which can be locked by a 
padlock, which is under the control of the water company 

§ 55 Measurement of the Flow in Streams — ^To determine the 
quantity of water flowing off the ground in small streams, which is 
available for water supply or for obtaining water power, small 
temporary weirs are often used These may be formed of planks 
sup^rted by piles and puddled to prevent leakage The measure- 
ment of the head may oe made by a thm-edged scale at a short 
distance behind the weir, where the water surface has not begun to 
slope down to the weir and where the velocity of approach is not 
high The measurements are conveniently made from a short pile 
driven into the bed of the river, accurately level with the crest of 
the weir (fig 66). Then if at any moment the head is h, the dis- 
charge IS, for a rectangular notch of breadth b, 

Q ^%cbh ^2^ 

where c =0 62 , or, better, the formula m § a 2 may be used 

Gaugmg weirs are most commonly m the form of rectangular 
notches ; and care should be taken that the crest is accurately 
horizontal, and that the weir is normal to the direction of flow of 
the stream If the planks are thick, they should be bevelled (fig 67), 
and then the edge may be protected by a metal plate about -^th 
m thick to secure the requisite accuracy of form and sharpness of 
etlge. In permanent gauging weirs, a cast steel plate is sometimes 
iis<^ to form the edge of the weir crest The wcir should be large 
enough to discharge the maximum volume flowing m the stream, 
and at the same time it is desirable that the minimum head should 



not be too small (say half a foot) to decrease the eltects of errors of 
measurement The section of tlie jet over the weir should not exceed 
one-fifth the section of the stream behind the weir, or tlie velocity 
of approach will need to be taken into account. A tiiangular notch 
IS very suitable for measurements of this kmd 

If the flow is variable, the head h must be recorded at equululaut 
mtervals of time, say twice daily, and then for each 1 2-hour period 



Fig 66 



Fig 67 


the discharge must be calculated for the mean of the heads at the 
begmnmg and end of the time As thts involves a good deal of 
troublesome calculation, E. bang proposed to use a scale so graduated 
as to read off the discharge m cubic feet per second Ihe lengths of 
the principal graduations of such a scale are easily uilculatcd by 
putting Q=Ji, 2, 3 . in the oidinary formulae for notches, 
the intermediate graduations may be taken accurately enough by 
subdividing equally the distances between the jirincipal graduations 
The accurate measurement of the diseharge of a stream by means 
of a weir is, however, in practice, rather more difficult than might 
be inferred from 
the simplicity of 
the principle of the 
ojicration Apart 
from the difficulty 
of selecting a suit- 
able coefficient of 
discharge, which 
need not be serious 
if the form of the 
ueir and the nature 
of its crest aic pro- 
perly attended to, 
other difficulties of 

measurement arise The length of the 
weir should be very accurately deter- 
mined, and if the weir is rectangular 
its deviations from exactness of level 
should be tested Then the agitation 
of the water, the npple on its surface, 
and the adhesion of the water to the 
scale on which the head is measured, 
are liable to introduce errors Upon a 
weir 10 ft long, with i ft depth of 
water flowing over, an error of i-ioooth 
of a foot in measunng the head, or an 
error of i-iooth of a foot in measunng 
the length of the weir, would cause an 
error m computing the discharge of 
2 cub ft per minute 

Hook Gauge — For the determination 
of the surface level of water, the most 
accurate instrument is the hook gauge 
used first by U Boyden of Boston, in 
1840 It consists of a fixed frame with 
scale and vernier In the mstrument 
in fig 68 the vernier is fixed to the 
flame, and the scale slides vertically 
The scale carnes at its lower end a hook 
with a fine pomt, and the scale can be 
raised or lowered by a fine pitched 
screw. If the hook is depressea below 
the water surface and then raised by the screw, the moment of its 
reaching the water surface wiU be very distinctly marked, by th< 
reflection from a small capillary elevation of the water surface over 
the point of the hook In ordinary light, differences of level of the 
water of 001 of a foot are easily detected by the hook gauge If such 
a gauge is used to determine the heads at a weir, the hook should 
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first be set accarately level with the weir crest, and a reading taken 
Then the difference of the reading at the water surface and that 
for the weir cn st will be the head at the weir 
§ 56 Modules used tn Irrtgahon —In distributing water for 
irrigation, the charge for the water may be simply assessed on the 
area of the land imgaltd for each consumer, a method followed in 
India , or a regulated quantity of water may be given to each 
consumer, and the charge may be made proportional to the quantity 
of water supplied, a method employed lor a long time in Italy and 
other parts of hurope. lo deliver a regulated quantity of water 
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Fig 69 

from the irrigation chanrul, arrangements termed modules are used 
llicse are construction! intended to maintain a constant or approxi- 
rnately constant he id above an orifice of fixed si/e, or to regulate 
the si'e of the onhci so as to give a constant discharge, notwith- 
standing the variation of level in the irrigating channel 

^ 57 Italian Module -T lie Italian modules are masonry construc- 
tions, consisting of a regulating chamber, to which water is admitted 
by an adpistable sluice from the canil At the other end of the 
chamber is an orifice m a thin flagstone of fixed size By means 
of the adjustalile sluice* a tolerably constant head above the fixed 
orifice IS mamtame<l, and therctore there is a nearly constant dis- 
t hrirgc of ascertainable amount through the orifice, into the cliannol 
leading to the fields which are to be iingated 

In hg bi), A is the adjustable sluice by which water is admitted 
to the regulating chamber, B is the fixed orihce through which the 
water is discharged The sluice A is adjusted from time to time by 
the canal officers, so as to bring tlie level of the water m the regulating 
chamber to a fixed level marked on the wall of the chamber. When 


time to tune It has further the advantage that the cultivator, by 
observing the level of the water in the chamber, can always sea 
whether or not he is receiving the proper quantity of water 

On each canal the orifices are of tlie same height, and intended to 
work with the same noimal head, the width of the orifices being 
varied to suit the demand for water The unit of discharge vanes on 
ilitferent canals, being fixed in each case by legal anangements 
lhu3 on the Canal Lodi the unit of discharge or one module of water 
is the discharge through an orifice i 12 ft high, o 12416 ft wide, 
with a head of o 32 ft above the top edge of the onfire, or 88 ft 
above the centre This corresponds to a discharge of about o 6165 
cub it per second 

In the most elaborate Italian modules the regulating chamber is 
arched over, and its dimensions are very exactly prescribed. Thus 
in the modules of the Naviglio Grande of Milan, shown m fig 70, 
the measuring orifice is cut m a thin stone slab, and so placed that 
the discharge is into the air with fice contraction on all sides The 


J i 

1 




/l\, 

/ 








Fig 70 — Scale xh- 


adjusted it is locked Let w, be the area of the 
orifice through the sluice at A, and wg that of the 
fixed orifice at B . let h, be the difference of level 
between the surface of the water m the canal and 
legulating chamber , A, the head above the centre of 
the dischargmg orifice, when tlie sluice has been 
adjusted and the flow has become steawly , Q the 
normal discharge m cubic feet per second. Then, 
since the flow through the onflees at A and B is tne same, 

where c, and are the coefficients of discharge suitable for the tWK> 
onflees Hence 

If the onflee at B opened directly mto the canal without any 
intermediate regulatui^ chamber, the discharge would increase for 
a given diange of level in the canal m exactly the same ratio Conse- 
quenti> the Italian module m no way moderates the fluctuations of 
disc^rge, except so far as it affords means of easy adjustment from 


Fto 71 

adjusting sluice is olaoed with its siU flush with the bottom of the 
canal, and is provided with a rack and lever and locking arrange- 
ment The covered regulating chamber is about 20 ft long, with 
a breadth i 64 ff greater than that of the discharging onfice. At 
precisely the normal level of the watc*r in the regulating chamber, 
there is a ceding of planks intended to still the agitation of the 
water. A block of stone serves to indicate the normal level of 
the water m the chamber 'Iho water is discharged mto an open 
channel 0*655 It wider than the orifice, splaymg out till it is i 637 
ft wider than the orifice, and about 18 ft m length 

§ 58 'ipanish Module — On the canal of Isabella II , winch siqiplics 
water to Madnd, a module much more perfect m jinnciplc than the 
Italian module is employed Fart of the water is suppUed for irriga- 
tion, and as it is very valuable its 
strict measurement is essential. The 
module (fig 72) consists of two 
chambers one above the other, the 
upper chamber being m free communi- 
cation with the irrigation canal, and 
tlie lower chamber discharging by a 
culvert to the fields In the arched 
roof between the chambers there is a 
circular sharp-etlged onfice m a bron/c 
plate Hanging in this there is a 
bronze plug of variable diameter sus- 
pended from a hollow brass float. If 
the water level in the canal lowers, the 
plug descends and gives an enlarged 
opening, and conversely Thus a per- 
fectly constant discharge with a vary- 
ing head can lie obtained, provided ivo 
dogging or silting of the (Cambers pre- 
vents the free discharge of the water 
or the nse and fall of the float. The theory of the module is very 
simple Let R (fig yt) be the radius of tlie fixed opening, r the 
radius of the plug at a distance h from the plane of flotation of the 
float, and Q the required discharge of the module. Then 
Q=rx(R*-r»)V(2S-li). 

Taking tr-o 03, 

Q = I5 86(R«-r«lVA. 

Choosing a value for R, successive values of r can be found fat 
different values of h, and from these the curve of the plug can be 
drawn The module shown in fig 72 will discharge 1 cubic metre pek 
second The fixed opening is 0*2 metre diameter, and tlie greatest 
head above the fixed orifice is i metre The use of this module 
involves a great sacrifice of level between the canal and the fields. 
The module is described m Sir C Scott-MonenefTs Jtrtgation in 
Southern Europe. 

§ 59 Rese^otr Gmugtng Basins — In obtaming the power to store 
the water of streams m reservoirs, it is usual to concede to npanaa 
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owners below the rofiorvoira a nght to a regnUted supply through- 
out the year. This compensation water reqiures to be measured in 
such a way that the millowners and others interested m the matter 
can assure themselves that they are receiv mg a proper quantity, and 
they are generally allowed a certain amount of control as to tlie 
times during which the daily supply is discharged into the stream 



Fig 74 shows an arrangement dessigned for the Manchester water 
works The water enters from the reservoir a chamber A, the object 
of which IS to still the irregular motion of the water The admission 
IS regulated by sluices at b, b, b The water cs discharged by orifices 
or notches at a, a, over which, a tolerably constant head is maintained 
by adinsting the sluices at b, b, b At any tune the millowners can 
see whether the dischatM is given and whether the proper head is 
maintained over the orifices To test at any time the discharge of 
the orifices, a gauging basin B is provided The water ordinarily 


flows over this, without entering it, on a floor of cast-iron plates. 
If the discharge is to be tested, the water is turned lor a definite time 
mto the gaugmg basm, by suddenly opening and closing a sluice at t. 
The volume of flow can be ascortaineu from the depth ui the gaugmg 
chamber A mechanical arrangement (fig 7 d w'as designed for 
securing an absolutely constant head over tin onhros at a, a Ihe 
orifices were formed m a cast-iron plate capable of shding uji and 



Fig 74 — Scale 


down, without sensible leakage on the face of the wall of the chamber 
T he orifice plate was attached by a link to a lever, one end of which 
rested on the wall and the other on floats f in the chamln r A I ho 
floats rose and fell with the changes of level in the chamber, and 
raistd and lowered the orifice plate at the same time Hus 



Fig 74 —Scale d,. 


mechanical arrangement was not finally adopted, careful watchmg 
of the sluices at b, b, b, being sufficient to s^-cure a regular discharge 
The arrangement is then equivalent to an Italian module, but on a 
large scale 

^ 60 Professor Fleetmng Jettktn's Constant Flow Valve — In the 
mcKhiles thus far described constant discharge is obtained by vary- 
ing the area of the orifice through which the water flows Professor 
F Jenkm has contrived a valve in which a constant pressure head 
IS obtained, so that the orifice need not be varied (Roy Scot Softety 
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0/ Arts, 1876) Fj^ 75 shows a valve of this kind suitable for a 
6-in water main. The water arriving by the main C passes through 
an equilibrium valve D mto the chamber A, and thence through a 
sluice O, which can be set for any required area of opening, into the 
discharging mam B The object of the arrangement is to secure a 
constant difference of pressure between the chambers A and B, so 
that a constant discharge flows through the stop valve O The 
equilibrium valve D is rigidly connected with a plunger P loosely 
fitted m a diajihragm, separating A from a chamber connected by 
a pipe B, with the discharging mam B Any increase of the differ- 
ence of pressure in A and lb will drive the plunger up and close th( 
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equilibrium valve, and conversely a decrease of the difference of 
pressure will cause the descent of the plunger and open the equilibrium 
valve wider 'Ihus a constant ditfirtiKc of pressure is obtained in 
the chambers A and B Let w be the area of the plunger in square 
feet, f) the difference of pressure in the chambeis A and B in pounds 
per squ.irc foot, w the weight of the plunger and vah< Then if at 
any moment pu exceeds w the plunger will rise, and if it is less than 
w the ^ung(*r will descend Apart from friction, and assuming the 
valve D to be strictly an cciuihbnum valve, smi «• o> and w are 
constant, p must be constant also, and equal to w/u By making w 
small and « large, the difference of pressure required to ensure the 
working of the apjiaratus may be made very small Valves working 
with a difference of pressure of i in of water have been constructed 

VI. STEADY FLOW OF COMPRESSIBLE FLUIDS 
^ 61 External Work during the Expansion of Air — If air expands 
without doing any external work, its temperature lemains constant 
This result was first 
\ experimentally demon- 

\ stratecl by J P Joule 

\ It leads to the conclu- 

\ Sion that, however air 

changes its state, the in- 
ternal work done is pro- 
! porlional to the change 

i 0 of temperature When, 

/) i c p ^ ^8 i ~ expanding, air does 

1 1 1 w ork against an extem.al 

- V, - -s i i resistance, either heat 

must be supplied or the 
temperature falls 

T o fix the conditions, 
sujipose I lb of air con- 
fined behind a piston of 
I sq ft area (fig 76) 
Let the initial pressure 
be /), and the volume of 
the air i/j, and suppose 
Fig 76 this to expand to the 

pressure p^ and volume 
Vj. If p aud V are the correspondmg pressure and volume at any 
intermediate point m the expansion, the work done on the piston 
during the expansion from e to e + cfv is pdv, and the whole work 
during the expansion from Vj to v^, represented by the area abed, is 



Amongst possible cases two may be selected 



Case I — S>o much heat is supplied to the air during expansion 
that the temperature remains constant Hyperbolic expansion 
Then pv ~ p^v^ 

Work done during expansion per pound of air 

= j^pdv =1 p^Vij' '‘dv/v 

=:/>ie,log.e^i;, = /),v,log,/>,//)2 (i) 

Since the weight per cubic foot is the reciprocal of the volume per 
pound, this may be written 

(/>,/G,)log,G,/G, (la) 

Then the expansion curve ab is a common hyperbola 

Case 2 — No heat is supplied to the air during expansion Then 
the air loses an amount of heat equiv alcnt to the external work done 
and the temperature falls Adiabatic expansion 
In this case it can be shown that 

w'here y is the ratio of the specific heats of air at constant pressure 
and volume Its value for air is i 408, and for dry steam 1*135 
Work done dunng expansion per pound of air 

= j ‘pdv — /Jjt’j'y j^'^dv/vy 

= - {pi^iViy - 1)} *I 

= {AiV/iT- 1)} - i/V’} 

= - 0} {i - '} (^) 

'I he value of piv^ for any given temperature can be found from the 
data already given 

As before, substituting the weights G, , per cubic foot for the 
volumes per pound, we get for the work of expansion 

(/>i/Cq){i/( 7 -i)}{i-(fVG,)r-';, (ifl) 

=AiVi{i/( 7- 0) !i - (2i) 

§ 62 Modification of the 1 heorem of Bernoulli for the Caie of a 
Compressible rluid — In the application of the principle of work to a 
filament of compressible fluid, the internal work done by the ex- 
pansion of the fluid, or absorbed 
in its compression, must be 
taken into account Suppose, 
as before, that AB (fig 77) 
comes to A'B' in a short tunc t 
Let />„ wj, t'j, G, be the pres- 
sure, sectional aiea of stream, 
velocity and weight of a cubic Fu. 77 

foot at A, and p^, w.^, v,, G^ the 

same quantities at B I hen, from the steadiness of motion, the 
weight of fluid passing A in any given time must be equal to the 
weight passing B 

Gjoiitiji- GjWji’/ 

Let 2,, ifj be the heights of the sections A and B above any given 
datum Then the work of gravity on the mass AB m t seconds is 
- 2j) -= W (2j - 22 ) 1 , 

where W is the weight of g s passing A or B per second As m 
the case of an incompressible fluid, the work of the pressures on the 
ends of the mass AB is 

--={pJO,-P 2 lG^V/t 

The work done by expansion of Wf lb of fluid between A and B is 
Wl/\y^pdv 1 he change of kinetic energy as before is (W/2g) (1/3* - v^*)l 
Hence, equating work to change of kmetic energy, 

W{^, - > 2 )t + (/>,/G, - P3/G3) Wf + Wf f^'^pdv = {W/2g) (1/3* - r,*)f . 

J Pi 

s^ + pjG, + v,^l 2 g-^Z 2 + PVG, + V 2 ^l 2 g- rpdv (I) 

Now the work of expansion per pound of fluid has already been 
given If the temperature is constant, we get (eq. la, ^ 61) 

2i + />,/G, + Vi‘f2g == 23 + P2/G2 + v^l2g - (p,/G,) log, (Gi/G,). 

But at constant temperature pJG^ — />3/G, , 

2, + i;,“/2g - 2, + V/ag - (/>,/Gi) log, (/>,//>3) , (i) 

or, neglecting the difference of level, 

(Wj* - »'i“)/2? = (Ai/Gi) log, (Pitp^ ^ (2a) 

Similarly, if the expansion is adiabatic (eq 2a, § Oi), 

^1 + Pi/Gi + v,V2g = 23 + P2JG2 + l/a*/2g - (/>,/G,) {1/(7 - I)} 

{l-(p^p 1 p-^^'^}. (?) 

or neglecting the difference of level 
(!»,« - 0 / 2 ? = (Ai/Gi)[i + 1/(7 - 1 ) {I - - Pu/Gr { 3 «) 

It will be seen hereafter that there is a limit m the ratio pjp^ beyond 
which these expressions cease to be true 

§ 63 Discharge of Air from an Orifice — The form of the equation 
of work for a steady stream of compressible fluid is 

+ />i/Gj + + As/Gj + 02? - {/>i/Gi) { 1/(7 - » ) } 
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the expansion being adiabatic, because in the flow of the streams of 
air through an on flee no sensible amount of heat can be communi- 
cated from outside 

Suppose the air flows from a vessel, where the pressure is />, and 
the velocity sensibly zero, through an onflee, into a space where the 
pressure is Let e, be the velocity of the jet at a point where the 
convergence of the streams has ceased, so that the pressure m the 
jet 18 also Pj As air is light, the work of gravity will be small 
compared with that of the pressures and expansion, so that ZiZ, 
may be neglected Putting these values in the equation above — 
^i/G, = /.,/G, + - (p,IG,) {1/(7 - 1 )} {I - . 

-/>*/G,+ (p./g,){i/( 7- i)Hi - 
= (/>./G.) { 7/(7 - I) - {pJPx)y - '^/(7 - I)} - pJCr, 

But pjG,y = p^G^y pJG^ ipjG,) (p,/p,)G - O/Y 



an equation commonly ascribed to L J Weisbach {Ctvtltngemeur, 
1856), though it appears to have been given earlier by A J C Barre 
dc Saint Venant and L Wantrel 

It has already (§ 9, eq 4a) been seen that 
/>i/G, = (/>o/G«)(r,/r„) 

where for air p^ = 2H6’8, G„ = 08075 and t, = 492 6. 

- {/>on7/Goro(7 - 1) } {I - (PJPi)<y - •>M . (2) 

or, inserting numerical values, 

V^^/ 2 g ^ 183 6t, {i - {p.Jpi)^ “} , { 20 ) 

■which gives the velocity of discharge m terms of the pressure and 
absolute temperature, p^, tj, in the vessel from which the air flows, 
and the pressure p^ m the vessel into which it flows 

Proceeding now as for liquids, and putting w for the area of the 
orifice and c for the coeflicient of discharge, the volume of air dis- 
charged per second at the pressure p^ and temperature t, is 
Q, = r«e, = c«V[(2f7M7- l)G,)(l - 

= 108 7cw\/[ri{i - (3) 

If the volume discharged is measured at the pressure />, and 
absolute temperature tj in the vessel from which the air flows, let 
Qj be that volume , then 

PiQi^ 

Qi = (/>V/>i)‘/yQi. 

Qi v'[ ,2ff7^,/(7 - I)G,} {(p^ip^yiy - )<>+>>/>}] 

Let [p^p^Y'y - {pJp^)^y-''>|y■={p^p^y " - {p^p^y ^ . then 

Qi = f«v'[2?7/>if/(7- I)G,] 

= 108 7cw^/(tii/') (4) 

The weight of air at pressure />, and temperature t, is 
G] =pi/53 arjlb jier cubic foot 
Hence the weight of air discharged is 

W = GjQi coi\/[.zgyp^G^f|{-f - i )] 

-2 043cwp,V(i/'/ri) (5) 

Weisbach found the following values of the coefficient of dis- 
charge c — 

Conoidal mouthpieces of the form of thel _ 

contracted vein with ellective pressures > 
of 23 to I 1 atmosphere . . J « 97 to o 99 

Circular sharp-edged orifices o 563 „ o 788 

Short cyhndncal mouthpieces o 81 „ o 84 

The same rounded at the inner end . .092 ,,093 

Conical converging mouthpieces . o 90 „ o 99 
§ 64 Limit to the Application of the above Lormulae — In the 
formulae above it is assumed that the fluid issuing from the orifice 
expands from the pressure to the pressure Pj, while passing from 
the vessel to the section of the jet considered m estimating the area 
w Hence pj is strictly the pressure in the jet at the plane of the 
external orifice in the case of mouthpieces, or at the plane of the 
contracted section in the case of simple orifices Till recently it 
was tacitly assumed that this pressure p, was identical with the 
general pressure external to the orifice K D Napier first discovered 
that, when the ratio pjpi exceeded a value which does not greatly 
differ from o 5, this was no longer true In that case the expansion 
of the fluid do'wn to the external pressure is not completeci at the 
time ft reaches the plane of the contracted section, and the pressure 
there is greater tnan the general external pressure , or, what amounts 
to the same thing, the section of the jet where the expansion is com- 
pleted IS a section which is greater than the area of the contracted 
section of the jet, and may be greater than the area u of the orifice 
NajJier made experiments with steam which showed that, so long as I 
pj/pj>o-5, the formulae above were trustworthy, when p, was taken ! 
to he the general external pressure, but that, if Pj/Pjco 5, then the 
pressure at the contracted section was independent of the external 
pressure and equal to o 5P1 Hence in such cases the constant value 
o 5 should be substituted m the formulae for the ratio of the mtemal 
and external pressures pjpi 


It is easily deduced from Weisbach 's theory that, if the pressure 
external to an orifice is gradually diminished, the weight of air dis- 
charged per second increases to a maximum for a value of the ratio 

/>*//>! = { 2 /( 7 + 

= 0 527 for air 
= 0 58 for dry steam 

For a further decrease of external pressure the discharge diminishes, 
— a result no doubt improbable Ihe new view of Weisbach's 
formula is that from tlie point where the maximum is reached, or 
not greatly differing from it, the pressure at the contracteil section 
ceases to dimmish 

A F Fhegner showed (Ctvthngemeur xx , 1874) that for air flow- 
ing from well-rounded mouthpieces there is no discontinuity of the 
law of flow, as Napier’s hypothesis implies, but the curve of flow 
bends so sharply that Napier's rule may be taken to be a good 
approximation to the true law The limiting value of the ratio 
pjpy, for which Weisbach's formula, as ongmally uiidcistood, ceases 
to apply, IS for air o 5707 , and thus is the number to lx; substituted 
for pa/pi in the formulae when pJPy falls below that value For later 
researches on the flow of air, reference may be made to G A Zeuner’s 
paper {Ctvthngemeur, 1871), and Fhegner’s jiapers (ibid , 1877, 
1878) 

VII FRICTION OF LIQUIDS 

§ 65 When a stream of fluid flows over a solid surface, or con- 
versely when a solid moves in still fluid, a resistance to the motion 
IS generated, commonly termed fluid friction It is due to the vis- 
cosity of the fluid, but generally the laws of fluid friction are very 
different from those of simple viscous resistance It would appear 
that at all sjieeds, except the slowest, rotating eddies arc formed by 
the roughness of the solid surface, or by abrupt changes of velocity 
distributed throughout the fluid , and the energy exjicnded in pro- 
ducing these cdtlying motions is gradually lost in overcoming the 
viscosity of the fluid in regions more or less distant from that where 
they are first produced 

The laws of fluid friction are generally stated thus — 

1 The frictional resistance is independent of the pressure between 
the fluid and the solid against which it flows This may be vcrifieil 
by a simple direct exjieriment C H Coulomb, for instance, oscil- 
lated a disk under water, first with atmospheric pressure acting on 
the water surface, afterwards with the atmospheric pressure removcxl. 
No difference m the rate of decrease of the oscillations was observed 
Ihe chief proof that the fnction is independent of the pressure is 
that no difference of resistance has been observed m water mains 
and in other cases, where water flows over solid surfaces under widely 
different pressures 

2 The frictional resistance of large surfaces is proportional to the 
area of the surface 

3 At low velocities of not more than i in per second for water, 
the frictional resistance increases directly as the relative velocity of 
the fluid and the surface against which it flows At velocities of 
J ft per second and greater velocities, the frictional resistance is 
more nearly projiortional to the square of the relative velocity 

In many treatises on hydraulics it is stated that the frictional 
resistance is independent of the nature of the solid surface Ihe 
explanation of thes was supposed to be that a film of fluid remained 
attached to the solid surface, the resistance being geneiated between 
this fluid layer and layers more distant from the surface At ex- 
tremely low velocities the solid surface docs not seim to have much 
influence on the fnction In Coulomb’s experiments a metal surface 
covered with tallow, and oscillated in water, had exactly the same 
resistance as a clean metal surface, and when sand was scattered over 
the tallow the resistance was only very slightly increased The 
earlier calculations of the resistance of water at higher velocities m 
iron and wood pipes and earthen channels seemed to give a similar 
lesult These, however, were erroneous, and it is now well understood 
that differences of roughness of the solid surface very greatly influ- 
ence the fnction, at such velocities as are common in engineering 
practice H P G Darcy’s experiments, for instance, showed that 
in old and incrusted water mains the resistance was twice or some- 
times thrice as great as m new and clean mains 

§66 Ordinary Expressions for Lluid fruhon at Velocities not 
Extremely Small — Ix:t / be the frictional resistance estimated m 
pounds per square foot of surface at a velocity of i ft per second , 
w the area of the surface in square feet , and v its velocity in feet 
per second relatively to the water in which it is immersed Then, 
in accordance with the laws stated above, the total resistance of the 
surface is 

R=/«t/3 (l) 

where / is a quantity approximately constant for any given surface. 

( = 2 gflG, 

K=^Gw^/2g, (2) 

where f is, like f, nearly constant for a given surface, and is termed 
the coefficient of friction 

The following are average values of the coefficient of fnction for 
water, obtained from experiments on large plane surfaces, moved in 
an indefinitely large mass of water 
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New well iiamtccl iron plate 
Paintofl and planed plank (Beaufoy) 
Surfare of iron ships (Kankine) 
V.irmshed surface (Fromle) 

Fine sand surface ,, 

Coarser Sind surface 


loeificient 
f Friction, 

Frictional 
Resistance m 
lb per sq ft 

,>0^89 

00473 

003^0 

00339 

003^>2 

fx> 35 i 

00258 

00250 

00418 

00405 

00503 

00488 


( 3 ) 


The distance throu/?h which the fnctionail icsistance is overcome 
IS V ft p( r second 1 lie work expended m limd friction is therefore 
given by the equation — 

Work txjitndod -/we* foot-pounds per second \ 

={Gwe‘*/2/5' ,, ,, f 

The coefficient of friction and the friction per square foot of 
surface can he indirectly obtaiiu d from observations of the discharge 
of pqies and canals In obtaining them, however, some assumptions 
.IS to the motion of the water must be made, and it will be better 
therefote to discuss these values in connexion with the cases to 
whith they are related 

Many attempts have been made to express the coefficient of 
friction in a form applicable to low as well as high velocities The 
older hydraulic wnters considered the 
ifsistincc termed fluid friction to be 
made up of two parts, — a i>art due 
(lircclly to the distortion of tlie mass of 
water and jiroportiona.1 to the velocity 
of tho water relatively to the solid sur- 
face, and another part due to kinetic 
energy imjiartcd to tho water stnkmg 
the roughnesses of tlic solid surface and 
propoitional to the square of the 
velocity Hence they proixised to take 
f-a t-A'/v 

in which txpiession the second terra is 
of greatest im|,xjitauco at very low 
veloiilies, and of coinpaiativel> little 
importance at velocities over about J ft 
pwT second Values of ( expressed m this 
ind similai fornvs will bo given m con- 
ui xion with pijies .and canals 

All these expressions must at picsent 

be regarded .as mcrily empirical ex- — 1.: " _ 

pressions serving practical purposes ' „ — I_ — 

J he fnctioivil resistance will bo seen 
to vary thiough v ider hraits thaju these 

cxiirossions allow, <in<l to depend on circumstances of which they do 
not take account 

§07 Coiilomh'i rxpenments — The first direct experiments on 
lluul liiction were made by Coulomb, who employed a circulai disk 
uspended by a thin brass wire and oscill ited in its own plane His 
txpenrnents were chiefly made at very low velocities Wlun the 
disk is rolited to any given angle, it ascillatcs undci the action of its 
inertia and the torsion oi the wire Ihe oscillations diuumsh 
gr.uluallv in consequence of the work done m overcoming tlic friction 
of the disk Ihe diminution furnishes a means of determining the 
Iru turn 

Fig 78 shows Coulomb’s apparatus LK supports the wuc and 
ilisk , aif 13 the brass wire, the torsion of which causes the oscilla- 
tions , DS IS a gi adiKitcd 
disk serving to measme 
the angles thiough wluch 
the apparatus oscillates 
1 o this the friction disk 
IS rigidly attaclied h<ang- 
mg m a vessel of water j 
The fiiction disks were 
from 4 7 to 7 7 m dia- 
meter, and they gener- 
ally made one oscillation 
m from 20 to 30 seconds, 
through angles varymg 
from 360° to 6® When 
the vt locity of the cir- 
cumference of the disk 
was less than 6 m per 
second, the resistance 
was sensibly propor- 
tional to the velocity 
Beaufoy's Ex^enmenh — towards the end of the i8th century 
Colonel Mark Beaufoy (1764-1827) made an immense nvass of 
experiments on the resistance of bodies moved through water 
(i\'anttcal and Hydtaulu, Expenments, London, 1S34) Of these tlie 
only ones directly be.armg on surface friction were some made in 1706 
and 1^98 Smooth painted planks were drawn through water an«l 
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tho resistance measured. For two planks differing m area by 46 sep 
It , at a velocity of 10 ft. per second, the difference of resistance, 
measured on the difference of are.i, was o 3391!) per square fooL 
Also the resistance varied as the i 949th power of the velocity 

§68 Fronde's Expenments — The most important direct experi- 
ments on fluid friction at ordinary velocities are those made by 
William FToude (1810-1879) at Torquay The method adopted m 
these experiments was to tow a board m a still water canal, the 
velocity and the resistance being registered by very mgeuiou.s re- 
cording ivrraugements The general arrangement of the apparatus is 
shown in fig 79 A A is the board the resistance of which is to be 
determined B is a cut-water giving a fine entrance to the plane 
surfaces of the board CC is .a bar to which the buaid A \ is attacht d, 
and which is suspended by a parallel motion from a carnage running 
on rails above the still watti canal G is a link by which the re- 
sistance of the board is transmitted to a spiral spnng H A bar I 
rigidly connects the otht*r end of the spring to the carriage T he 
dotted lines K, L indicate the position of a couple of levers by which 
the extension of the spring is caused to move a pen M, which records 
the ixtcnsions on a greatly increased scale, by a line drawn on the 
paper cylinder N Tins cylinder revolves at a speed proportionate 
to that of the carriage, its motion being obtained from the axle of the 
c.arnage wheels A second pen O, receiving jerks at every second 
.md a (juarUr from a clock P, records time on the paper cylinder 
The scale for the line of resistance is ascertamed by sti etching the 
spiral spring by known weights The boards u-.cd for the experiment 




Fig 78 


Fig 79 

wttc ,’rt in tlmk, 10 in deep, and from i to 50 ft m haglli, cutu.iter 
inclmlod A had lid countci.acti d the buoyancy of flu board 
Ihe boards were covered with various substances, such as paint, 
v.irnish, I lav's composition, tujfoil, Ac , so as to try the effect of 
different ilegrees of roughness of surface Ihe result, obt.uncd by 
Froude may be suuimari/etl as follows — 

1 The friction per scpuiro loot of surface varus ven greatly for 
dilfeunt surf.ices, being generally greater as the sensible roughness 
of the surface is gnater I bus, when the surface of the boaid was 
cov'tred as mentioned bt low, the resistance for boards ‘jo ft long, 
at 10 ft per second, was— 

Tinfoil or vamish 025 Ih per sq ft 

C<Uico 047 ,, ,, 

Fine sand 0405 ,, „ 

Coaiscr sand o 488 „ ,, 

2 The power of the velocity to which the frictum is pioportional 
v'aries for <lifferent surfaces 'I hus, witJi short boards 2 ft long. 

For tinfoil the resistance varied as '* 

For other surfaces the resistance v anecl as 
With bojurds 50 ft long, 

For varnish or tinfoil the resistance v aricd as e’ ** 

For sand the resistance varied as v- 

3 The average resistance per square foot of surface was much 
greater for short than for long boards . or, what *3 the same thing, 
the resistance per square foot at the forward part of Ihe board was 
greater than the friction per square loot of portions more stei-nward. 
Thus, 

Mean Resistance m 
lb per sq ft. 

Varnished surface . 2 ft. long 041 

50 o 25 

Fine sand surface 2 ,, O’bi 

50 M o 405 

This remarkable result is explained thus by Froude • " The 

portion of surface that goes first m the line of motion, m experiencing 
resistance from the water, must m turn commtmicate motion to the 
water, m the direction m which it is itself travelling Consequently 
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the portion of surface which succeeds the fiist will l>e rubbing, not 
against stationary water, but against water partially moving m its 
own direction, and cannot therefore experience so much resistance 
from it ’* 

§ 69 The following table gives a general statement of Froude’s 
results. In all the experiments m this table, the lioards had a fine 
cutwater and a fine stern end or run, so that the rtsistance was 
entirely due to the surface The table gives the resistances per 
square foot m pounds, at the standard spe^ of 600 feet per minute, 
and the power of the speed to which the friction is proportional, so 
that the resistance at other speeds is easily calculated 
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59 




I. 

‘tvgth of Surf.tc'*, or Distance liom ( utwater, m ft 

ct 



2 ft 



8 It 


20 ft 

J 

\ 

B 

C 

A 

B 

t 

\ 

B 

C 


B 


Varniih 

2 00 

■41 

390 

I «5 

3*25 

20 J 

I -'^5 

27S 

2 pi 

I a 3 

250 

22) 

Paralfin 



370 

I 94 

' 3 M 

260 

1 9 4 

271 

237 




1 infoil 

2 16 


*:95 

I 99 

278 

263 

I <)n 

2b2 

244 

1 «3 

246 

•232 

Calico 

I <)i 

•^7 

7 -S 5 

I 92 

626 

504 

1 89 

541 

447 

1 87 

474 

•423 

Fine sand 

2 00 

81 

6()0 

2 00 

5«3 

450 

2 00 

4 So 

• 3«4 

2 ob 

405 

•347 

Medium sand 

2 00 

90 

730 

2 Oo 

h 25 

4S8 

1 2 00 

544 

465 


4.S8 

459 

Coarse sand 

2 00 

I 10 

880 

2 OO 

L_ 7 I 4 

520 


58S 

[3- 

j 2 00 




C olumns A give the pnu er of the spetsl to which the resi >lance is 
approxim.itely propurlional 

Columns B give the mean resistance per square foot of the whole 
surface of a board of the lengths slated in the table 

Columns C give the resistance in pounds of a square fixit of surface 
at the distance sternward from the cutwater stated m the lie.idiiig 
Although these experiments do not directly dial with surf.icis of 
greatc r length 1 han 50 ft , the y indicate what would be the n sistancc s 
of longer surfaces For at 50 ft the decrea'c of re.ist.ince for an 
mcrc.ase of length is so small that it will make no very gicat dilfcrem e 
111 the estimate of the fiiction whether \ce suppose it to contuiuc to 
diminish at the same rate or not to dimmish at all For a v.untslicJ 
surface the friction at 10 ft per second diinini hes from o 41 to 0*3^ 
lb per square f<x>t when the length is incrca..! fl from z to 8 ft , but it 
only diminishes from o 278 to o 250 lb per vpiare fcxit for an increase 
from 20 It to 50 ft 

If the dccrca e of friction steruwaids is due to the generation of a 
current accompanying the moving plane, there is not at lir-.t sight 
any reason why the decrease slioold not bo gi cater than tluit shown 
by the exi>etiments I ho enrrent accompans ing the Ixiaid might be 
assumed to gam in volume and vihuity sternwards, till the velocity 
was neaily the same as that of the moving plane and the friction per 
square loot neat ly zero 1 hat this docs not happen appears to 1 >0 due 
to the mixing up of the current witli the still v/ater snrrouudi.ig it 
Part of the water m contact with the board at any point, and rc( civ- 
ing energy of motion from it, passes aftcrwaids to distant regions of 
still water, and portions of still water are* fed i/i towards the lx>aid 
to take its plate In the foiwarel p.crt of the boaid more kinetic 
eneigy is given to the « urreiit than is diffused into surrounding space, 
and the cut lent g.uns in veUieity At a greater distance back there is 
an approximate balance between the energy communicated to the 
water and that diffused T he vedocity of the current accompanying 
the board becomes constant or marly constant, and the friction [ler 
sepiarc foot is thcrefotc maily constant al ^o 

^ 70 trtclwn of Rotating — \. rotating disk is virtually a 

surface of unlimited extent and it is conv'enient for experiments on 
friction with different surface's at dilferent spetnls experiments 
carried out by Professor W C Unwm (Pror /»<;/ Civ Kng Kxx ) 
are useful both as illustratmg the laws of fluid friction and as giving 
data for calculating the resistance of the disks of turbines ancl 
centrifugal pumps Disks of 10, 15 and 20 in diameter fixed on a j hne 
vertical shaft were rotated by a 1 iclt dnv cn by an engine They were 
enclosed in a cistern of water between p.arallel top and bottom fixed 
surfaces 'J he cistern was suspended by thrt e fine wires The friction 
of the disk 19 equal to the tendency of the cistern to rotate, and thu 
was measured by balancing the cistern by a fine silk coril passuig ovei 
a pulley and carrying a scale pan in whicli weights coukl bo placed. 

If u IS an element of area on the disk moving with the velocity v, 


spending to any spi ed N From these the values of / ami « can bo 
deduced, / being the friction per square loot at unit vilocity For 
comparison with ImouiIv’s reaults it is convenient to calcuLvte tire 
resistance at 10 ft per seioiul, which is h' - /lo” 

The disks were rotated m chambers 22 in dianitter and t, n .ind 
12 in deep In all cases the friction of the disks increased a little 
as Ihi chamber was made larger 1 his is proVvably due to the stilling 
of the ctldies against the surface of the chamber and tin feeding twick 
of the siilltd water to the disk Hence the friction dt ptnds not only 
on the surface of the disk but to some extent on the mu lace ot the 
chamber m which it rotates If the surface of ine ciiamber is m.ide 
rougher by covering witli co.irso s.and thtie is 
also an increase of resislam e 

Foi the .moother surfac< s lh( fni (ion varii d 
as the I 8 ‘jth power of the veloiity For tho 
ronghei surfaces the power of the veloiity to 
which the risistance wa.s jiroportional varied 
from 1 9 to 2 I Tins is m agreement with 
Fronde’s results 

Lxpinments witli a briglit bi.iss disk showed 
that the friction dicitaseil with increase of 
temperature The diminution betwnn 41“ 
and 130° F amounted to 18 In the general 
equation M--eN" for any given disk, 

1328(1 -o 0021/), 

where r, is the value of c for a bright lua-is 
disk o 85 ft m diamtltr at .1 ti mper.itui e C !■ 
The disks U‘nl were tilher polished or inadi lougher by varnisli 
or by vdinish and sand Ihe following table gives a comparison of 
the results obtained with the disks and hroudu’s results on plank' 
50 ft long The values given are the ri'sistance s p^r square foot at 


lo ft pel sec 

I-roitde’s 12 1 pi 
• mfoil suiface 
\ .irmsh 
Fim sand 
Medium sand 

VIII 


o 337 
o 45 fi 


DiaA P xpirinii iits 

Bright brass o 202 (o o 229 

Varnish o 220 to o 233 

inne sand o 339 

Very eoaisi ‘^.ind o 5K7 too 715 


SlEADV FLOW OF WAILU IN ITI’F.S OF 
UNIFORM Sr.ClION 

§ 71 The ordinary theory of the flow of water in pipi s, on which 
all practical formnlac are based, assumes tliat the varailion of vr locity 
at different (loints of any cross section may b<‘ neglected Ihe 
water is conside*red as moving in plane lavers, which aie el riven 
through the pipe against the frictional resistance*, by the ditfcrcnce 
of pressure at or ckvatmn of the ends of the pqie If the motion 
IS steady the velocity at each itoss section rc mams the ‘nine from 
moment to moment, and if the cross sectional arc.i is coiiAant the* 
velocity at all section.s must be the* same Hence the motion is 
uniform I he most important resistance to the motion of the wate*r 
is the surface frie tion of the pipe, and it is convenient lo estimate 
this independently of some smaller resistances which will Ix' ae- 
countid for pre*sently 

In any poition of a uniform pipe, excluding for the jui .ent the 
ends of the pipi, the water enters and leaves at the same velf)City 
For tht.t portion the re - 
fore the woik of the 
external forces and of 
the surface fiiction 
must he ceju.il Let 
lig 80 re present a very 
siiort peirlion of the 
pipe, isf le*ngth dl, be- 
tween cross sections <it 
2 and dz ft above 
any horizontal datum 
the pressures at 



p and pA dp lb pe r 
square foot Further, 
let Q be the volume of 
flow or discharge of the pipe per second, fl the area of a normal 
cross section, and x the perimeter of the pipe. The ^ cubic fe e‘t, 
hich flow through the siiace consulcnel per second, weigh C,Q fb. 


the friction on this element ls /we", where / ancl n are constant for { aid fall through a height - dz ft. The work done by gravity is <hcn 

-GQdz. 

a positive quantity if efr is negative, auicl vice versa The resultant 
pressure parallel to the axis of the pipe is ^ - (/n dp) - dp lb per 
square foot of the cros.s section 1 he work of this pressure on the 
volume Q is 

w 

The only remaining force doing work on the system is the fnction 
agamst the surface of the pipe The area of that surface ls x dl 

The work expended m overcommg the fnctional resistance per 
second is (see § b 6 , eq 3) 

- jGxdlv^fzg, 

or, since Q = Oi', 


any given kind of surface Lot a be the angular velocity of rotation, 
R the radius of the disk Consider a nng of the surface between r and 
r + dr Its area is zirrilr, its velocity ar and the friction of tins nng 
IS f2vrdra”r'' The moment of the friction about the axis of rotation 
IS 2Tra”fr”+^dr, and the total moment of fnction for the two sides ot 
the disk IS 

M = 4Ta"//“r"+®cfr = {4»-a"/(M + 3 )}/R"^*. 

If N is the number of revolutions per sec , 

M=: {2«+V"HN«/(« + 3 )}/R"+‘, 
and the work expended in rotating the disk is 

Ma= {2"+*)r"+*N"+V(H + 3)}/R"+* foot lb per sec 
The experiments give directly the values of M for the disks conre- 
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the negative Mgn being taken because the work is done against a 
resistance Adding all these portions of work, and equating the 
result to zero, since the motion is uniform, — 


Dividing by GQ, 
Integrating, 


- i.Qdz - Qdp - iG(x/n)Q(i;7af)d/ = o 

dz + dp/G + f(x/0) (vyig)dl = o 

z + pjG + f(x/U) {v*l2g)l = constant (i ) 

§ 7Z Let A and B (fig 8i) be any two sections of the pipe for 
which p, z, I have the values p^, /,, and p^, Zj, respectively 

Ihen 

*x + P\l^‘ + + PJG + f-(x/fl) (vV2g)l, 

or, if /j - /; = L, rearranging the terms, 

ivyzg = (i/L) {(z, + PJG) - (z, + p.JG)}iilx (i) 

Suppose pressure columns introduced at A and B The water will 
rise m those columns to the heights pJG and p.JG due to the 



pressures and p^ at A and B. Hence (z, + pJG) - (z, + pjG) is 
the quantity represented in the figure by DE, the fall of level of 
the pressure columns, or virtual fall of the pipe If there were no 
friction m the pipe, then by Bernoulli's equation there would be no 
fall of level of the pressure columns, the velocity bemg the same at 
A and B Hence DE or A is the head lost m friction m the distance 
AB The quantity DE/AB = A/L is termed the virtual slope of 
the pipe or virtual fall per foot of length It is sometimes termed 
very conveniently the relative fall. It will be denoted by the 
symbol * 

The quantity fl/x which appears in many hydraulic equations is 
called the hydraulic mean radius of the pipe It will be denoted 
by m 

Introducing these values, 

ivyzg-mhlL-mt. (3) 

For pipes of circular section, and diameter d, 
m = fl/x = = \d 

Then tv^lzg^\dhll.-=\di. ^4) 

or A==i-(iL/rf)(u72g) , (4a) 

which shows that tlie head lost m friction is proportional to the 
head due to the velocity, and is found by multiplying that head by 
the coofticient 4fL/d It is assumed above that the atmospheric 
pressure at C and D is the same, and this is usually nearly the case 
But if C and D are at greatly different levels the excess of baro- 
metric pressure at C, in feet of water, must be added to pJG 

§ 73 Hydraulic Gradient or Line of Virtual Slope — Join CD. 
Since the head lost in friction is proportional to L, any intermediate 

f ircssure column between A and B will have its free surface 011 the 
me CD, and the vertical distance between CD and the pipe at any 
point measures the pressure, exclusive of atmospheric pressure, in 
the pipe at that point. If the pipe were laid along the line CD 
instead of AB, the water would flow at the same velocity by gravi^ 
without any change of pressure from section to section Hence CD 
IS termed the virtual slope or hydraulic gradient of the pipe It is 
the line of free surface level for each point of the pipe 

If an ordinary pipe, connecting reservoirs open to the air, rises at 
any point above the line of virtual slope, the pressure at that point 
IS less than the atmospheric pressure transmitted through the Pipe. 
\t such a point there is a liability that air may be disengaged from 
the water, and the flow stopped or impeded by the accummation of 
air If the pipe rises more than 34 ft above the line of virtual slope, 
the pressure is negative But as this is impossible, the contmuity 
of tlie flow will be broken 

If the pipe IS not straight, the line of virtual slope becomes a 
curved lint, but since in actual pipes the vertical alterations of level 
are generally small, compared with the length of the pipe, distances 
measured along the pipe are sensibly proportional to distances 


measured along the horizontal projection of the pipe Hence the 
line of hydraulic gradient may be taken to be a straight line without 
error of practical importance. 

§ 74 Case of a Uniform Pipe connecting two Reservoirs, when all the 
Resistances are taken into account . — Let h (fig 82) be the difference 
of level of the reservoirs, and v the velocity, in a pipe of length L 
and diameter d The whole work done per second is virtually the 
removal of Q cub ft of water from the surface of the upper 
reservoir to the surface of the lower reservoir, that is GQA foot- 
pounds This is expended m three ways (i) The head v^tzg, corre- 
sponding to an expenditure of GQv^fzg foot-pounds of work, is 
employed in giving energy of motion to the water This is ulti- 



mately wasted in eddying motions in the lower reservoir (2) A 
portion of head, which experience shows may be expressed in the 
form PtP^fzg, corresponding to an expenditure of GQ^^v^fzg foot- 
pounds of work, IS employed in overcoming the resistance at the 
entrance to the pipe (3) As already shown the head expended in 
overcoming the surface friction of the pipe is f(4L/<i) (i/*/*?) correspond- 
ing to GQi(JlJd)(v^f2g) foot-pounds of work Hence 

GgA = GQ«;72g + GQfov72g + GQf 4L v^d 2g . 

A (I + fo + f iy^^v^g \ 

v = 8o25V[A<i/(('i + i-oW + 4fL}] ; 

If the pipe IS bellmouthed, fo is about = 08 If the entrance to 
the pipe lb cylindrical, (^0=0505 Hence i + fo=^=io8 to 1505 
In general this is so small compared with f4L/(i that, for practical 
calculations, it may be neglected ; that is, the losses of head other 
than the loss in surface friction are left out of the reckoning It 
IS only in short pipes and at high velocities that it is necessary to 
take account of the first two terms in the bracket, as well as the 
third For mstance, m pipes for the supply of turbines, v is usually 
limited to 2 ft per second, and the pipe is bcllmouthed Ihen 

1 o8v^l2g = o 067 it In pipes for towns* supply v may range from 

2 to 4J ft per second, and then i sv^j2g = o i to o 5 ft In either 
< ase this amount of head is small compared with the whole virtual 
fall in the cases which most commonly occur 

When d and v or d and A are given, the equations above are solved 
quite simply When v and A are given and d is required, it is better 
to proceed by approximation Find an approximate value of d by 
assuming a probable value for ^ as mentioned below Then from 
that value of d find a corrected' value for f and repeat the calculation 

The equation above may be put m the form 

A = (4f/if)L{(l +fo)W} +L]t'V2g'. (6) 

from which it is clear that the head expended at the mouthpiece is 
equivalent to that of a length 

(I + i-o)rf/4f 

of the pipe Putting i = i SOi and f^o 01, the length of pipe 
equivalent to the mouthpiece is 37 0 d nearly This may be added 
to the actual length of the pipe to allow for mouthpiece resistance 
111 approximate calculations 

§ 75 Coefficient of Friction for Pipes discharging Water — From the 
average of a large number of experiments, the value of f for ordinary 
iron pipes is 

0007567 (7) 

But practical experience shows that no single value can be taken 
appbcable to very different cases. The earlier hydrauhcians occupied 
themselves chiefly with the dependence of f on the velocity Having 
regard to the difference of the law of resistance at very low and 
at ordinary velocities, they assumed that f might be expressed in the 
form 

The following are the best numerical values obtamed for f so ex- 
pressed — 


' i 

a 

a 

R de Prony (from 51 experiments) 

1 J F d'Aubuisson de Voisms 
! J A Eytelwein . . 

0 006836 
0 00673 

0 005493 

0 001116 
0 001211 

0 00143 


Weisbach proposed the formula 

4i’ = a +fif>Jv s=o 003598 +0 '004289/ V*'* (8) 
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§ 76 Darcy’s Experiments on Friction in Pipes — All previous 
experiments on the resistance of pipes were superseded by the re- 
markable researches earned out by H P G Darcy (1803-1858), the 
Inspector-General of the Pans water works His experiments were 
carried out on a scale, under a vanation of conditions, and with a 
degree of accuracy which leaves little to lie desired, and the results 
obtained are of very great practical importance These results may 
be stated thus — 

1 For new and clean pipes the friction vanes considerably with 
the nature and polish of the surface of the pipie For clean cast 
iron it IS about if times as great as for cast iron covered with pitch 

2 The nature of the surface has less influence when the pipes 
are old and mcrusted with deposits, due to the action of the water 
Thus old and mcrusted pipes give twice as great a fnctional resist- 
ance as new and clean pipes Darcy’s coefficients were chiefly 
determined from experiments on new pipes He doubles these co- 
efficients for old and mcrusted pipes, in accordance with the results 
of a very limited number of experiments on pipes containing incrus- 
tations and deposits 

3 The coefficient of friction may be expressed in the form 
f = a + p/v , but in pipes which have been some time in use it is 
sufficiently accuiate to take C = tti simply, where aj depends on the 
diameter of the pipe alone, but a and /3 on the other hand depend 
both on the diameter of the pipe and the nature of its surface The 
following are the values of the constants 

For pipes which have been some time 111 use, neglecting the term 
depending on the velocity , 


f = a(l -t m 


( 9 ) 



fi 

For drawn wrought-iron or smooth cast- 
iron pipes 

004973 

084 1 

For pipes altered by light incrustations 

00996 

084 1 


These coefficients may be put m the following very simple form, 
without sensibly altering their value — 


For clean pipes 005(1 + i/i2«f) 3 

For slightly mcrusted pipes i-- 01(1 + i/riif) / 


Darcy's Value of the Coefficient of Friction f for Veloiities not less 
than 4 in per second 


Diameter 
of Pipe 
in Inches 

New 

Pipes 

C 

Incrufeted 
Pipe s 

■■ n 

Diameter 
of Pipe 

111 Inches 

New 

Pipes 

c 

Incrusted 

Pipes 

2 

0 00750 

0 01500 

18 

00528 

01056 

3 

00667 

01333 

21 

00524 

01048 

4 

00625 

01250 

24 

00521 

•01042 

5 

00600 

01200 i 

27 

00519 

01037 

6 

00583 

01167 

30 

00517 

•01033 

7 

00571 

01143 

36 

00514 

•01028 

8 

00563 

•01 1 25 

42 

•00512 

01024 

9 

00556 1 

•01 III 

48 

•00510 

01021 

12 

00542 1 

•01083 

54 

•00509 

01019 

15 

00533 

01067 

1 





These values of f are, however, not exact for widely differing 
velocities To embrace all cases Darcy proposed the expression 


{■ = (a +o,/d) + (/3 , (lo) 

which IS a modification of Coulomb’s, including terms expressing the 
influence of the diameter and of the velocity For clean pipes Darcy 
found these values 

o = 00434O 

aj = 0003992 

/3 = 0010182 

/3j = 000005205 

It lias become not uncommon to calculate the discharge of pipes 
by the formula of E Ganguillet and W R Kutter, which will be 
discussed under the head of channels For the value of c m the 
relation v=c J{mi), Ganguillet and Kutter take 

__4i 6-n 811/W + 00281/1 
^“i-(-[(4i 6+ oo28i/j)(n/^w)] 

where ms a coefficient depending only on the ro^hness of the pipe 
For pipes uncoated as ordinarily laid « = 0 013 The formula is very 
cumbrous, its form is not rationally justifiable and it is not at all 
clear that it gives more accurate values of the discharge than simpler 
formulae 

§ 77 Later Investigations on Flow in Pipes — The foregoing state- 
ment gives the theory of flow in pipes so far as it can be put m a 
simple rational form But the conditions of flow are really more 
complicated than can be expressed in any rational form Taking 


even selected experiments the values of the empirical cotflicient { 
range from o 10 to o 0028 m different cases Hence means of dis- 
criminating the probable value of f are necessary 111 using the equa- 
tions for practical purposes To a certain extent the knowledge that 
filecreases with the size of the jupe and incie.i-ses veiy much with 
tlie roughness of its surface is a guide, and Darcy's methoil of deal- 
ing with these causes of variation is very helpful But a fuither 
dilhculty arcses from the discordance of the results of different ex- 
periments For instance F 1‘ Stearns and J M Gale both experi- 
mented on clccin asjihalted cast-iron pipes, 4 ft in diameter Ac- 
cording to one set ol gaugings 0051, and according to the other 
f =5 0031. It IS impossible m such cases not to susjiect some error 111 
the observations or some difference 111 the condition of the juiies not 
noticed by the observers. 

It 13 not hkcly that any formula can be found which will give 
exactly the discharge of any giitn pipe tor one of the chief factors 
in any such formula must express the exact roughness of the pipe 
surface, and there is no scientific measure of roughness The most 
that can bo done is to limit the choice of the coefficient for a pipe 
withm certain comparatively nairow limits The experiments on 
fluid friction show that the power of the velocity to which the 
resistance is proportional is not exactly the square Also in deter- 
mining the form of his equation for f Darcy used only eight out of his 
seventeen series of experiments, and there is reason to think that some 
of these were exceptional Barr6 de Saint- Venant was the first to 
propose a formula with two constants, 
dA/4/=-mV", 

where nt and n are experimental constants If this is written In the 
form 

log m H log V = log (1/A/4/) , 

we have, as Samt-Venant pointed out, the equation to a stiaight 
line, of which m is the ordinate at the origin and n the ratio of the 
slope If a series of experimental values are plotted logarithmically 
the determination of the constants is reduced to finding the straight 
line which most nearly passes through the plotted points baint- 
Venant found for n the value of 171 In a mimoir on the infliunce 
of tenmerature on the movement of water in pipes (Berlin, 1854) by 
G H L Hagen (1797-1884) another modification of the Samt-Venant 
formula was given Thes is A// which involves three ex- 
perimental coefficients Hagen found m = i 73, x - i 25 , and m 
was then nearly independent of variations of v and d But the range 
of cases examined was small In a remarkable paper in the J rans 
Roy Soc , 1883, Professor Osborne Reynolds made much clearer the 
change from regular stream line motion at low velocities to the 
eddying motion, which occurs in almost all the cases with which the 
engineer has to deal Partly by reasoning, partly by induction 
from the form of logarithmically plotted curves of experimental 
results, he arrived at the general equation hjl -c(v”ld*''')V*-'^, 
where n = i for low velocities and « - i 7102 for ordinary velocities 
P IS a function of the temiicrature Neglecting variations of tempera- 
ture Reynold’s formula is identical with Hagen’s if x^3-« For 
practical purposes Hagen’s form us the more convenient 

Values of Index of Velocity 




Diameter 



Surface of Pipe 

Authority 

of Pipe 

Values of >1 



I m Metres 

i 


Tin plate . 

Bossut . 

1 / «3b 

1 697 

} I 72 



1 ( *054 

I 730 

Wrought iron (gas ) 
pipt) i 

Hamilton Smith 

( 0159 

\ 0207 

I 756 

I 770, 

[l-73 



f 014 

I 866 

1 

I^axl 

Darcy 

/ 027 

1 755 

177 



V 041 

I 760 

1 

Clean brass 

Mair 

036 

1 795 

J 795 

f 

Hamilton Smith 


( 0266 

I 760] 
I 850 1 
I 582 

1 

AsphalUd | 

Lampe 

W W Bonn 


1 4185 

1 306 

\ 1 85 

1 

Stearns . 


1 1 219 

1 880 1 

1 

Riveted wrought 1 
iron J 

Hamilton Smith 


1 2776 
3219 

I 804 

I 892 

[i 87 



^ 3749 

I 852. 

1 

Wrought iron (gas \ 
pipe) / 

Darcy . 

] 

( 0122 

1 0266 

' 0395 

I 900 

I 899 1 
I 838 J 

[ I 87 



1 

r *0819 

I 950') 


New cast iron 

Darcy . 

1 

1 

’*37 

1 ‘188 

I 923 1 
» 957 1 

^ » 95 




1 -50 

I 950 J 





1 0364 

I 835^ 


Cleaned cast iron . 

Darcy . . 

1 

1 0801 

2 000 1 

• 2 00 



1 

2447 

2 000 j 



1 

397 

2 07 j 


Incrusted cast iron 

Darcy . 

i 

0359 

0795 

I 9801 

1 990 

- 2^00 



( 

2432 

I 990 I 
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In 1886, Professor W C Unwin plotted logai ithmically all the 
most trustworthy experiments on flow in pipes then available ' 
Fig 83 gives one such plotting The results of measuring the slopes 
of the lines drawn through the plotted points arc given m the 
table 

It will be seen that the values of the index n range from 1 72 for 
the smoothest and cleanest surface, to 2 00 for the roughest The 
numbers after the brackets are rounded oft numbers 

The value of n having been thus determined, values of m/d* were 
next found anti averaged for each pine These were again plotted 
logarithmically in order to find a value for x The lines were not 
very regular, but in all cases the slope vias greater than i to i, so 
that the value of x must be greater than unity The following table 
gives the results and a comparison cf the value of x and Reynolds’s 
value 1 - » 


Kind of Pipe 


Tin plate 

Wrought iron (Smith) 
\sphalfed pipes 
Wrought iron (Darc>) . 
Riv't ted wrought iron 
New cast iron 
Cleaned cast iron 
incrusted cast iron 


» 

^ - M 

X 

1 72 

I 28 

1 100 

» 75 

I 2‘5 

I 210 

I «5 

I 13 

I 127 



1 680 

1 87 

I 17 

I 300 

I 0^ I 

I 05 

I 168 

2 1.10 j 

1 00 

1 168 

2 00 

I 00 ' 

I 160^ 


With the exception of the anomalous values lor Darcy’s wrought- 
iron pmes, there is no great discrepancy between the values of x and 
3 -n. but there is no appearance of relation in the two quantities 
Foi the present it appears pieferable to assume that x is independent 
of n 

It IS now possible to obtain values of the third constant m, using 
the values found lor n and x The following table gives the results, 
tlie values of wt being for metric measures 


' " Formulae for the Flow of \V ater m Pipes,” Industries (Man- 
chester, 1886) 


Here, considering the great range of diameters and velocities m 
the experiments, the const nicy of m is very satisfactorily close 
I he asphalted pipes give rather variable values But, as some of 
these were new and some old, the variation is, perhaps, not surprising 
The memsted pipes give a value of m quite double that for new pipes 
but that is perfectly consistent with what is known of fluid friction 
in other cases 



Diameter 


Mean 


Kmd of Pipe 

m 

Value of 

Value 

Authority 


Metres 

m 

of Wl 

Tin plate 


0 036 

0 o 5 t 

oiOo7 

01676 


01686 

Bossut 

Wrought iron 


0-016 

0 027 

-01302 

•01319 


01310 

Ilaimlton Smith 



fo 027 

01749 


f 


Asphalted 


0 ^o6 

02058 





0 306 

02107 


01831 

W W Bonn 

pipes 


0 }tq 

01650 


I^mpe 



I 210 

•01317 



Steams 



si -2iy 

02I07J 


1 

Gale 



0 278 

oi370x 



Riveted 


0 

01440 




w rought iron 


0375 

0 432 

01390 

01368 


01403 

Hamilton Smith 



0 657 

-01448-' 





10082 

01725'! 




New cast iron 

~o 0 

01427 

•01734 


01658 

Darcy 


[o’5oo 

•01745. 




Cleaned cast 

ro 080 

•01979 




iron 

|o -245 

•02091 


•01994 1 

Darcy 


01913J 


Incrusted cast 

fO'O^d 

•03693 



Darcy 

iron 

i 0‘o8o 

03530 


•03643 

'0-243 

-03706-' 
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General Mean Values of Constants 
The general formula (Hagen’s) — hjl’amv'^ld* 2g — can therefore be 
taken to fit the results with convement closeness, if the following 
mean values of the coethcients are taken, the unit being a metre — 


* Kind of Pipe 

r,„T 

X 

n 

Tin plate 

i oiOi) 

1 10 

* 72 

Wrought iron 

0131 , 

1 21 

I 75 

' Asphalted iron 

, oi '‘<3 1 

I 127 

1-85 

j Riveted wrought non 

t 0140 ' 

I 3 yO 

I 87 

New cast iron 

1 *0106 1 

1 ib8 

I 95 

Cleaned cast iron 

! 0199 1 

I *168 

2 0 

Incrusted cast iron 

j 0364 

I 160 

2 0 


The variation of each of these coefficients is within a comparatively 
nai row range, and the selection of the proper coefficient for any given 
case presents no difficulty, if the character of the surface of the pipe 
IS known 

It only remains to give the values of these coefficients when the 
quantities are expressed in English feet For English measures the 
following are the values of the coefficients 


Kind of Pipe 

,n 


n 

fin plate 

02(>5 

1 10 

I 72 

Wrought iron 

0220 

I 21 

I 75 

\sphaltcd iron . 

02 5 1 

I 127 

1 85 

Riveted wrought iron 

0260 

I 300 

I 87 

New cast iron ' 

0215 

i‘i68 

I 95 

Cleaned cast iron j 

024 ^ 

i‘i68 

2 0 

Incrusted cast iron 

0^0 

I lOo 

2 0 


§ 78. Dtstvxbutton of Velocity in the Cross Section of a Pipe — Darcy 
made experiments with a Pitot tube m 1850 on the velocity at 
different points m the cross section of a pipe He deduced the 
relation , 1,0^ , 


where V is the velocity at the centre and v the velocity at radius r in 
a pipe of r rdiiis K with a hydraulic gradient t Later Bazin repeated 
the experiments and extended them {Mim dc V Acadimxe des Sciences, 
xxxii No 6) 1 he most important result was the ratio of mean to 

central velocity Let b = Ki/U'', wnere U is the mean velocity in the 
pipe, then V/U = l +9 03 A very useful result for practical 

n loses IS that at o 74 of the radius of tlie pipe the velocity is equal 
le mean velocity Fig 84 gives the velocities at different radii 
as determined by Bazin 

§ 79 Influence of fewperaiure on the Flow through Pipes — Very 
careful experiments on the fkav through a pipe o iz30 ft in diameter 


This shows a marked decrease of resistance as the temperature 
rises If ProfesMir Oslxmie Kej-nolds's equation is assiimcil 
A =:wLV"/tf*-", and ♦♦ is taken i 795, then values of >n at each 


temperature are practically constant — 


lemp F 

m 

leinp 1' 


57 

0 000270 

100 

0 000244 

70 

0 0002O3 

no 

0 000235 

80 

0000257 ; 

120 

0 000229 

90 

0 000250 

130 

0 000225 


1 

lOo 

0 000 2 oO 


where again a regular decrease of the coellicicnt occurs as the 
temperature rises In experiments on the friction of disks at 
diffeient temperatures Professor \V C Unwin found that the re- 
sistance was propoitional to conslnnt x (i -o 0021/) and tlu values 
of m given aliove are expressed almost exactly by the rcLition 
m ~0'0003ii(i -o 00215 t\ 

In tank experiments on ship imxleL for small oidinary variations 
of temperature, it is usual to allow a decrease ol 3 of resistant c lor 
10“ 1' increase of temperature 

§80 Influt-nce of Deposits in Pipes on the Dtsiharge Siraping 
WaUr Mains — The mtluence ol the tondition of the suifacc of a pipe 
on the friction is show n by various facts know n to the t nguiccrs of 
waterworks In pipes which convey cert im kiiuls of water, oxidation 
proceeds lapidly and the discharge is consideiabiy diminished A 
main laid at lorquay m 1858, l j m m length, consists of 10 in , g-ui 
.ind 8-m pipes It was not protected from corrosion by any coating 
But it was found lo the sur]iri-.c of the engineer that in tight years 
the discliarge had diminished to 51 ”0 of the original discliarge 
J G. Appold suggested an apparatus for scraping the intirior of the 
pipe, and this was tonstra(tc<l anti useil under the direction of 
William FroueJo (see ‘‘ Incrustation of lion Pipers,” by W Ingham, 
Proc Inst Mech Eng , 1899) It was fouml that by scraping the 
interior of the pipe the discharge was increased sO % Ihc sc taping 
ree|uircs to be repeated at intervals After each scraping the dis- 
charge diminishes rather rapidly by 10 and afterwards more 
slowly, the elimimition m a year being about 25 “J, 

Fig 85 shows a scrajtier lor water mams, similar to Appold's but 
modified m details, as exmstructed by the Glcnlield Company, at 
Kilmarnock A is a longitudinal section of the pq^e, showing the 
scrajicr m place , B is an end view of the ]>lungi rs, and C , D bections 
of the boxes placed at mte*rvals on tlie main for introducing or with- 
drawing the scraper J he apparatus consists of two plungers, 
packexl with leather so as lo fit the main pretty closely On the 
spindle of these jilungers are fixed eight steel scraping blades, with 
curved scraping edges fitting Uie surface of the main 1 he apparatus 
13 placed m the mam by removing the cover from one of tne boxes 
shown at C, 1 ) Ihe cover is then replaced, water pressure is ad- 
mitted behind the plungers, and the apparatus driven thiough the 




and 25 ft long, with water at different temperatures, have been 
made by J G Mair (jproc Inst Ctv Eng Ixxxiv ) 1 he loss of head 

was measured from a point i ft. from the mlct, so that the loss at 
entry was eliminated The ij m pipe was made smooth inside and 
to gauge, by drawing a mandril through it Plotting the results 
logarithmically, it was found that the resistance for all temperatures 
varied very exactly as u' the index being less than 2 as in 
other experiments with very smooth surfaces Taking the ordinary 
equation of flow A =f(4L/D) (!;■*/ 2g), then for heads varying from i ft 
to nearly 4 ft , and velocities in the pipe varying from 4 it to 9 ft per 
second, the values of p were as follows — 


Temp F. 
57 

80 

90 


•0044 to 0052 
•0042 to 0045 
•0041 to *0045 
•0040 to 0045 


lemp F 
loo 

no 

120 

130 

160 


0039 lo 0042 
'O037 to 0041 
0037 to 0041 
0035 to 0039 
0035 to 0038 


mam At Lancaster .1 fter twice scraping the discharge w as incr< as» d 
50J %, at Oswestry 54 J % The increased discharge is due to the 
diminution of the friction of the pipe by removing the roughnesses 
due to oxidation 1 he scraper can be easily followed when the mams 
are about 3 ft deep bv the noise it makes The a\ crage spti <1 eif the 
scraper at Torquay is 2f m per hour At Torquay 40 "o of the 
deposit IS iron rust, the rest being silica, hine anel organic math r 
In the opinion of some engineers it is inadvisable to use the 
scraper The incrustation is only tcmiwrarily removed, and if the 
use of the scraper is continued the hie ol the pqic is reduced ihe 
only treatment effective m preventing or nfardin^ the incrustation 
due to corrosion is to coat the p.pts when hot with a smooth and 
perfect layer of pitch With certain waters such as those derived 
from the chalk the incrustation is of a different cliaracter, consisting 
of nearly pure calcium carbonate A dejxisit of another character 
which has led to trouble in some mains is a black slime containing a 
good deal of iron not derived from the pipes It appears to be an 
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organic growth Filtration of the water appears to prevent the 
growth of the slime, and its temporary removal may be effected by 
a kind of brush scraper devised by G F. Deacon (see ” Deposits m 
Pip<‘s,'' by Professor J C Campbell Brown, Proc Inst Ctv. Eng , 
1903-1904) 

§ 81 Flow 0} Water through Ftre Hose — The hose pipes used for 
fire j)urposes are of very varied character, an<I the roughness of the 
surface varies Very careful experiments have been made by J R. 
Freeman (/4 m Soc Ctv Eng xxi , 1889) It was noted that under 
pressure the diameter of the hose increased sufficiently to have a 
marked influence on the discharge In reducing the results the true 
diameter has been taken Let v = mean velocity in ft per sec , 
r =hydraulic mean radius or one-fourth the diameter in feet : * *= 
hydraulic gradient Then v -ni^(rt) 



Diameter 

m 

Inches. 

Gallons 
(United 
States) 
per mm 

t 

V 

” 

Solid rubber / 

2 65 

215 

•1863 

12 50 

*23 3 

hose \ 


344 

•4714 

20 00 

124 0 

Woven cotton, / 

2 47 

200 

2464 

*3 40 

119 I 

rubber lined \ 

299 

5269 

20 00 

121 5 

Woven cotton, f 

2 49 

2 68 

200 

2427 

13-20 

1177 

rubber lined \ 

319 

5708 

21-00 

122 I 

Knit cotton, J 

132 

0809 

7 50 

III 6 

rubber lined \ 

„ 

299 

3931 

17-00 

114-8 

Knit cotton, / 

2 69 

204 

2357 

11-50 

lOO-I 

rubber lined \ 


319 

•5>'65 

18 00 

j 105 8 

Woven cotton, / 

2 12 

154 

3448 

14 00 

1 in-4 

rublier lined \ 

„ 

240 

7673 

21 81 

118 4 

Woven cotton, / 

2 53 

2 60 

54 8 

0261 

3-50 

04 3 

rubber lined \ 

298 

•8264 

19-00 

91 0 

Unlined linen ? 

57 9 

•0414 

3*50 

73 9 

hose \ 

» 

331 

I 1624 

20 00 

79 6 


§ 82 Reduction of a Long Pipe of Varying Diameter to an Equivalent 
Pipe of Uniform Diameter Dupuit's Equation — Water mains for 
the supply of towns often consist of a series of lengths, the diameter 
lieing the sime for each length, but differing from length to length 
In approximite calculations of the head lost in such mains, it is 
generally accurate enough to neglect the smaller losses of head 
and to have regard to the pipe friction only, and tlun the calcula- 
tions may be facilitated by reducing the mam to a mam of uniform 
diameter, in which there would lie the same loss of head Such a 
uniform mam will be termed an equivalent mam 

M /j, If - Ig (J 

A ‘ ' 

L 1 

B U 

Fig 86 


In fig 86 let A be the mam of variable diameter, and B the equiva- 
lent uniform mam In the given main of variable diameter A, let 
. be the lengths, 
df, dg the diameters, 

I'j, t’j the velocities, 

fi, •, . the slopes, 

for the successive portions, and let I, d, v and t be correspondmg 
quantities for the equivalent uniform mam B The total loss of 
head m A due to friction is 


h — Ij/j + ijfj 4 , . 

=f(«^i* + 

and in the uniform mam 

= 4 lf 2 gd) 

If the mams are equivalent, as defined above, 

ffw* V/2gd) +f(V + 

But, since the discharge is the same for all portions, 
iT<Pv^^wd,*v,=lird.h>.^ 


Also suppose that f may be treated as constant for all the pipes 
Then 


l/d = {d*/d^ *) {IJd.) + (iVrfa‘) (VdJ + . 


which gives the length of the equivalent uniform main which would 
have the same total loss of head for any given discharge 


§ 83 Other Losses of Head in Pipes — Most of the losses of head in 
pipes, other than that due to surface friction against the pipe, are due 
to abrupt changes m the velocity of the stream producing eddies 
The kinetic energy of these is deducted from the general energy of 
translation, and practically wasted 
Sudden Enlargement of Section — Suppose a pipe enlarges m section 
from an area Wj to an area Wj (fig 
87) ; then 

or, if the section is circular, 
v,/v, = {djd,)^ 

The head lost at the abrupt change 
of velocity has already been 
shown to be the head due to the 
relative velocity of the two parts 
of the stream Hence head lost 

=(Vo - v,)^/2g = («,/«o - OOviVag = {(djd,)^ - l\h,,^/2g 

or l).=W/2g’. (0 

if w put for the expression m brackets 



Fig 87. 
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Abrupt Contraction of Section — When water passes from a larger 
to a smaller section, as m figs 88, 89, a contraction is formed, and 
the contracted stream abruptly expands to fill the section of the pipe 



Fig 88 Fig 89 

Let u be the section and v the velocity of the stream at bb At aa 
the section will be and the velocity (ulCru)v =:v/Cc, where c, is 
the coefficient of contraction Then the head lost is 

l)„. = (t;/c.-v) 72 g = (l/fc-l)V/2g, 

and, if Ce is taken o 04, 

f)„=o 316 (2) 

The value of the coefficient of contraction for this case is, however, 
not well ascertained, and the result is somewhat modified by friction 
For water entering a cylindrical, not bell -mouthed, pqie from a 
reservoir of indefinitely large size, experiment gives 

l)«i= 0-505 1/2/2? (3) 

If there is a diaphragm at the mouth of the pipe as m fig 89, let w, 
be the area of tnis orifice Then the area of the contracted stream 
IS c,w,, and the head lost is 

l),= {{^/C.U,y)-l}h^l2g 

(4) 

iff, IS put for {(w/CeW,) - i}2 Wcisbach has found experimentally 
the following vailues of the coefficient, when the stream approaching 
the orifice was considerably larger than the orifice — 


-l/« = 

0 I 

01 

0 3 

->4 

0 S 

0 6 

0-7 

0 8 

1 09 

10 

Cc- 

.616 

614 

.611 

610 

617 

60s 

603 

601 

598 

59« 


t3I 7 

5099 

19 78 

96.1 

5 *56 

3 077 

z 876 

1 169 

0-734 

0480 


When a diaphragm was placed m a tube of umform section (fig 90) 


I 

■ . 

Fig 90 

the following values were ob tamed, Wj bemg the area of the orifice 
and w that of the pipe — 


»l/- = 

01 

0.1 

0.3 

0.4 

0.5 

0.6 

0.7 

0 8 

0.9 

10 

e.= 

614 

63a 

643 

659 

681 

7'* 

755 

813 

89a 

100 

tc = 

t»5 9 

47.77 

30.83 

7 80J 

» 753 

> 796| 

797 

»9o| 

1 060 

000 
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Elbows — Weisbach considers the loss of head at elbows (fig 91) 
to be due to a contraction formed by the stream From experiments 
with a pipe m diameter, he found the loss of head 

(1) 

f. =0-9457 ’’‘n* \<p + i 047 sm‘ 


1 

ao* 40* 1 60” ! 80° 

90* too* no* laV'i 130* 

140* 1 


j 0046 j 0 139 1 0 364 0 74<j 

0 984 1 I 160 ' 1 556 1 I 861 j a 158 

* 43 « 1 


Hence at a nght-angle<l elbow the whole head due to the velocity 
very nearly is lost 

Bends . — Weisbach traces the loss of head at curved bends to a 
similar cause to that at 
elbows, but the cocfii- 
cients for bends arc not 
very satisfactorily ascer- 
tained Weisbach ob- 
tained for the loss of 
head at a beml in a pipe 
of circular section 

lh = i-6t/72g. (6) 

\ ,<P f»=o 131 +l 847(d/2p)?, 

where d is the diameter 
of the pipe and p the 
PJ^J radius of curvature of 

the bend The resistance 

at bends is small and at present very ill determined 

Valves, Cocks and Sluices — These produce a contraction of the 
water - stream, similar to that for an abrupt 
diminution of section already discussed The 
loss of head may be taken as before to be 

(7) 

where v is the velocity in the pipe lieyond the valve 
and a coefficient determmeu by experiment 1 he 
following are Wcisbach's results 

Sluice in Pipe of Rectangular Section (lig 92) 
Section at sluice = w, m pipe =s w 


Q 

Fro 92. 
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Sluice in Cylindrical Pipe (fig 9^) 


1 Ratio of height of i I 1 

o^niim to diameter !■} i o 12 

of pipe n , 1 

1 1 
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i 

j 3 'S j «59 j 
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o 

Fig 93 Fig 94 

Cock in a Cylindrical Pipe (fig 94) \ngle through which c<x:k 
is turned = d 
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Throttle Valve in a Cylindrical Pipe (fig 95) 
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§84 Practical Calculations on the Blow of Water in Pipes — In 
the following explanations it will be assumed tliat the pipe is of so 
great a length tliat only the 
loss of heatl m friction against 
the surfiice of the pipe needs 
to be considered in general 
it is one of the four quantities 
I, V 01 Q which requires 
to be determined For since 
the loss of head h is given by 
the relation h=tl, this need 
not Ix! separately considered. piG g*. 

There are then three equa- 
tions (see eq 4, § 72. and 911, ^ 76) for the solution of such problems 
as arise — ■ 

t = a{l \-ili 2 d) . (1) 

where a =0 005 for new and =0 01 for in< rusted pipes 

- irfr (2) 

Q = (3) 

Problem i Gi\eii tlie diameter of the pipe and its virtual slope, 
to liiid the discharge .md velocity of flow Here d and » are given, 
and Q and > are required Fmd f from (i) , then v from (2) , lastly 
Q from (3) This case presents no difficulty 

By combining equations (i) and (2), v is obtained directly — 

e = sfWz{) = ^{gfta) ^[di/{t + t/i2rf}] (4) 

For new pipes v'(?/2a) =5^ 72 

For incrusted pipes =40 13 



Foi pipes not less than i, 01 mote than 4 ft m diameter, the 
mean values of f arc 

For new jupes . . o 00526 

For incruslod [iipts . , 001052 

Using these values we get the very simple exprissions 
= 55 31 fin new pipes \ 

= 39 for incrusted pipes / 

Within the limits stated, these are accurate enough for practical 
purposes, especially as the precise value of the coefficient f cannot 
be known for eacli special case 

Problem 2 Given the diameter of a pipe and the velocity of flow, 
to hii<l the virtual slope and discharge Iht discharge is given by 
(3), the proper value of by (1), and the virtual slope by (2) 
'I his also presents no special difficulty 

Problem 3 Given the diameter of the pipe and the discharge, to 
fmd the virtual slope and velocity Find v from (3' . f from (1) , 
lastly t from (2) It we combine (i) and (2) we get 

» =f(f*/2g)(4/‘f) = 2a{l + xfiid)v'*(gd , (5) 

and taking the mean values of p for pipes from 1 to 4 ft diameter, 
given above, the approximate formulae are 

i =0-0003268 v*fd tor new pipes \ . . 

=0 000653G v^fd for incrusted pipes / 

Problem 4 Given the virtual slope and the velocity, to find the 
iliameter of the pipe and the discharge The diameter is obtained 
from equations (2) and (1), which give the quadiatic expression 
<?-* -d(zav*lgt) -avyOgt =0 
d = av»/gt + >^{{<iv‘/(,i)[av^fgi+l {(>)}. (6) 

For practical purposes, the approximate eijuations 

d^iav^fgi +xfl2 (f,a) 

-o 00031 t;*/i +083 for new pipes 
=0 00062 v^fi + 083 for mcrusttd pipis 
arc sufficiently accurate 

Problem 5 Given the virtual slope and the discharge, to find the 
diameter of the pipe and velocity of flow This case, which often 
occurs in designing, is the one which is least easy of direct solution 
From equations (2) and (3) we get — 

‘^'=32fQ*/?’r*' ( 7 ) 

If now the value of f m (i) is introduced, the equation becomes very 
cumbrous Various approximate methods of meeting the difficulty 
may be use<l 

(a) Taking the mean values of p given above for pipes of i to f 
ft diameter we get 

'< = -5/(32r/gr®)*/(Q8/i) (8) 

=o-22i 64/(Q*/») for new pipes 
s 0-254 1 4/(QV0 tor incrusted pipes , 
equations which are interesting as showinjg that when the value of 
p IS doubled the diameter of pipe for a given discharge is only m- 
creased by 13 %. , 
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{b) A second method is to obtain a rough value of d by assuming 
f = o Ihis value is 

d' -- 6319 V(QV») 

Ihcn a very approximate value of f is 

r=a(i +I/I 2 rf') , 

ami a revised value of d, not sensibly differing from the exact value, 

d'^ 5/^=0 6319 V(QVO Sjr 

(c) Fquation 7 may be put m the 
form 

d ^ iJ(i2aQygnh) i t/l Zd) (9) 

ICxpanding the term in brackets, 

4/(1 1 x/i-w) =i -rijGod - i/i8ood®. . . 

Neglecting the terms after the second, 
d-: i/(32aM W/O {l+lAM 
« V( »2a/ffir») V(Q“/*) +0 016O7. (9a) 
and 

“O ^19 for new pipes 
= 0*252 for mcrusted pipes. 

^ h5 Arrangement of Water Mains 
for Towns' Supply — 'lown mains are 
usually supplied by gravitation from 
a service reservoir, which m turn is 
supplied by giavitation from a storage reservoir or by pumping 
from a lower level Tlie service reservoir should contain three 
days’ supply or in important cases much more Its elevation 
"liould be such that water is delivered at a pressure of at least about 
loO ft to the highest parts of the district The greatest pressure m 
the mams is usually about 200 ft , the pressure for i.hicn ordinary 
])ipes and fittings arc designed Hence if the district supplicsl has 

L — — High Leuel /ont 


I if the averam demand is 25 gallons per head per day, the mams 
should be calculated for 50 gsdlons per head per day 

§ 86 DeterminoHon of the Diameters of Different Parts of a Water 
Main . — When the plan of the arrangement of mams is determined 
upon, and the supply to each locality and the pressure requiied is 
ascertamed, it remains to determine the diameters of the pipes Let 
fig 97 show an elevation of a mam ABCD , R being the reservoir 
from which the supply is derived Let NN be the datum one of the 
iuvellmg operations, and Ha, H4 . the heights of the mam above 
tlie datum Ime, H, bemg the height of the watei surface m the 




Fio 96. 

great \ ai lal’ons of level it must be divided into zones of highe: and 
lower pressure Fig y6 shows a distnct of two /ones each with its 
service reservoir and a range of pressure in the lower district from 
joo to 200 ft The lolal supply required is in England about 25 
gallons jier head per day But in many towns, and especially m 
America, the supply is cmisidecably greater, but also in many cases 



Pig. 97 


a good deal of the supply is lost by leakage of the mains The supply 
through the branch mams of a distributing system is calculated from 
the i.K)pulatJQn supplied. But m determining the capacity of the 
mams tne fluctuation of the demand must be allowed for It is usual 
to take the maxunuin demand at twnce the average demand Hence 


Fig, 98. 

reservoir from the same datum. Set up next heights AAj, BBj, . 
reprcscutmg the minimum pressure height necessary for the adequate 
supiily of each locality Then A,BjC,Dj . is a Ime which should 
form a lower hmit to the line of virtual slope Then if heights 
l)i» I)a. ftxo laken representmg the actual .osses of head m each 
length la, /*, of the mam, AoB^Cj will be the line of virtual 
slope, and it will bo obvious at wliat points such as Do and E,. the 
pressure 11 deficient, and a different choice of diameter of mam is 
required*. For any pomt e m the length of the mam, we have 
Pressure height *t H,. - H, - (^a + ^ + * • Ih) 

Wncre no otlier circumstance limits the loss of head to be assigned 
to a given length of mam, a consideration of the safety of the mam 
from fracture by hydraulic shock leads to a hinitation of Ihc velocity 
of flow Generally the velocity in water mams lies between ij and 
ft per second Occasionally the velocity m pipes reaches 10 ft 
per second, and m hydraulic machinery working under enormous 
I pressures e/<n 20 ft per second Usu.illy the velocity diminishes 
1 along the mam as the ilischarge diminishes, so as to rechice somewhat 
{ the total loss of head which is liable to render the pressure msutficiont 
' at the end of the mam 

J 1 Fanning gives the following vilocitas as suitable m pipes 
for towns’ supply — 

Diameter m inches . . t 3 ra 18 2} 30 36 

Velocity* m feet per sec . *25303515536270 

§ 87 Branched Pipe connectiuq Reservoirs at Different I evels — Let 
A, B, C (hg 08) be three reservoirs connected by the arrangement of 

E s shovvn, — /), d^, Q, v, , /j, d , Qt, v being the 

„th, diameter, discharge and velocity in the three portions of 
the m.iin pipe Suppose the dimensions and positions of the pipes 
known and tlie discliarges required 

If a pressure column is mtnxluced at X, the water will rise to a 
height XR, me'asuring the pressure at X, and uR, RA, Rc will be the 
lines of virtual slope If the free surlaee level at R is al)o\e b, the 
reservoir A supplies B and C, and if 
R IS below fc, *A and B supply C 
Conseciuently there are three cases — 
I R above 6, g, = Qj + Qs. 

If R level with 6, Q, = g,, 

III R below 6. Qi + Qi = Q3 
To deterrame which case has to be 
dealt with in the given conditions, 
suppose the pipe fiom X to B closed 
by a sluice Ihen there is a simple 
main, and the height of free surface 
h' at X can be determmed For this 
condition 

/»'-/«. = f(V/2g)(4W 

where Q' is the common discharge 
of the two portions of the pipe 
Hence 

(»4-a')/(A'-a.) = W/W, 

from which h' is easily obtained If then h' is greater than hb, 
opening the sluice between X and B will allow flow towards B, and 
the case m hand is case I If h' is less than opening the ^mce 
will allow flow from B, and the case is case III. It h' *= A*, the case, 
IS case II,, and is already completely solved. 
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Tbe true value of h mu!»t lie betweea h' and At CIiooso a new 
value of h, and recalculate Q„ Q„ Qj. Then if 
Qi =*■ Qa + Qs L, 

or Qj + Q, m case III., 

tbe value chosen for A is too small, and a new value must be chosen 

If 

Qi-^Qa + Qa easel , 

or Qi + yjcQj m case III , 

the value of A is too great 

Since the limits between which A can vary are in practical casis not 
very distant, it is easy to approximate to values sutticiently accurati 
§ 88 Water Hamtnpr — If in a pipe through which water is flowing 
a sluice IS suddenly closed so as to arrest the forward movement of 
the watei, there is a rise of pressure which in some cases is serious 
enough to burst the pipe 1 his action is termed water hammer or 
water ram. The fluctuation of pressure la an oscillating one and 
gradu.dly dies out Care is usually taken that sluices should only be 
closed gradually and then the eiiect is inappreciable Very careful 
experiments on water hammer vNere made by N J Joukow'sk> at 
Moscow m 1898 {Siosi, in Wasserleitungen, St Petersburg, 1900), ami 
the results are generally confirmed by experiments made by E B 
Weston and IL C Carpenter in America. Joukowsky usccl pipes, 
4 and 6 in diameter, from 1000 to 2300 ft m length Ihe sluice 
closed in o 03 second, and the fluctuations of pressure were auto- 
matically registered. The maximum excess pressure due to watei - 
hammer action was as follows — 


Pipe 4 

-m diameter 

Pipe 6-H diameter 

Velocity 

Excess Pressure 

Velocity 

Excess Pres.sure 

ft per sec 

Ib per sq. m 

ft per see 

lb per sq Li 

0 5 

31 

0 6 

13 

2 9 

168 

I 0 

173 

4 1 


. 56 

j 3 b 9 i 

9 2 

519 

7 5 

! 4^-6 1 


In some cases, in fixing the thickness of water mains, 100 Ib per s«j in 
excess pressure is allow ed to cover the elfcet of wafer hammci 
With the velocities usual in water minis, especiallv as no valves can 
be quite suddenly closed, this appears to be a leasonable allowance 
(sec also Carpenter, Ant Sac Mtch Lug , 1893) 

IX FLOW OF COMPRESSIBLE FLUIDS IN PIPES 


^ 89 Llow of Air in Long Pipes —When air flows through a long 
pipe, by far the greater part of the woik expended is used in ovci- 
» ommg frictional resistances due to tin surface of the pipe 7 ho 
work expended m friction generates tu.it, whicli for the mo t part 
must be developed in and given back to tlm air Some licit may 
he transmitted through the sides of the pipe to surrounding m.iienal ., 
but m experiments liithcrto made the amount so conductexl away 
appears to lx* veiy small, and il no heat is transmitted the air in the 
tube must remain sensibly at the same temperature during expansion 
In other wonls, the expansion may be regarded as isothermal 
( xpansion, the heat generated by friction exactly neulia'izing the 
cooling due to the work done Experiments on the pneumatic tubes 
used for the transmission of messages, by R S Cuilcy and R ‘sabint 
{Proc Inst Ctv Eng xhii ), show tliat the change of temperature of 
the air flowing akmg the tube is much les.s tlian it would be in adia- 
batic expansion 

§ 90 Differential Equation of the Steady Motion of Air Flowing tn 
a Long Pipe of Uniform Sedton — When .air expands at a constoat 
absolute temperature r, the relation between the pressure p 11 
pounds per square foot and the density or weigJit per cubic loot O 
18 given by the equation 

pjG = er, (1) 

where ^ = 53 15 Taking r = 52i, corresponding to a temperature of 
60° Fahr , 

cr = 27690 foot-pounds (2) 

TThe eeiuation of continuity, which expresses the condition that in 
steady motion the same weight of fluid, W, must pass through each 
cross section of the stream in 


the unit of tune, is 

; 1 G 0 « 3: W » constant, (3) 

I ' 1 1 where n is the section of the 

dl -I [ pipe and u the velocity of 

' ! I { the air Combmmg (i) and 

‘ ' 1 I (l). 

nw/>/Wci;r« constant {$») 
Since the work done by 
„ gravity on the air during tte 

tio. 99. through a pipe due to 

variations of its level is generally small compared with the work 


done by changes of pressure, the former may in many cases be 
neglected 


Omsider a short length dt of the pipe limited by sections Aj, A. at 
a distance di {fig 99). Let p, u be the pressure and velocity at A, 
p + dp and u + du those at Aj Further, suppose that in a very short 


tioiQ dt tbe mass of aur between co«e« tp A'^A', $0 Uvat AoA'u = 
udt and A, A', = {u + dit)dh Let 1 ) bo Uie sicUon, and m tJu* hydraulic 
mean radius of the pipe, and W tho weight of air flowing thiough the 
pipe per stcoml 

Fiom the steadiness of the motion the weight of au Ivetwcen the 
sections AjV'o, and \', is the same That is, 

Wat - CUudt = GO(u t- dit)at 

By analogy with lujuids Uie head lo'-t in frnlion is, foi the length 
dl (see § 72, cq 3), I;’(u'^l2g)(dtftn) Let U^-tPfzg Ihtn tho head 
lost is p(ll/ni)dl , and, since Wdt lb of air flow through tho 
pipe in the time consideicd, the work expended m friction is 
- ({H/m)\\’Jldt The change of kinetic energy m dt seconds is the 
diflerence of the kinetic tnerg/ of Ao V', and A,.\',, that is, 

(W/g)d/ {(m f du)^ - «-} /2 -r {\\llg)ududt WdH dt. 

The work of expansion when Oudl cub ft of air at a pressure 
p expand to n(u-i-du)dt cub ft. is Updudt. But from ija) 
ti — CT^filp, and tliercforc 

dufdp = - frW/fl/’® 

\nd the work done by exp.m^ion h - (crW\/jp)dp It 

I he work done by gravity on t’le mans between Ao and A, is x«ra 
if the pipe IS horaoiital, ami may in other cases be neglected without 
great error. The work of the pressures at the sections is 
piiudt - + dp)U{u + dM)dt 

= - (pdu S udp)ildt 

But from (3<i) 

/>M ss constant, 
pdu +> udp ~ o 

and the work of the pressures is zero, Adrlmg together the quantities 
of work, and equating them to the change of kmctic energy, 

Wrfllth -3 - (, TVJlp)dpdt - (-(ll/m) Wrf/(h 
dn + (cTlp)dpi-i(Ulm)dl -o, 

<f}I/l I f (e T/Hp)dp + tdl/m - o, (.1) 

But u-=ctW/QP, 

and 1 1 = f »72g ^ chimi2giPp^, 

dHjll + {2gWplcrV^^)dp + ^dljm - o (^a) 

hor tubes of uniform section r.i is constant , for sti.ady mol ion W 
Is constant , and feir isotliermal expansion t is constant Integrating, 
log 1 1 + giPp^fWkT + fZ/m constant , (5) 

for / o, let H - Hj, and /I = , 

and for / -/, let H = H,, and p - pi 

log(H,/H»l f + il/tn^o, (3a) 

where p„ i-. the greater pressure and tlie less, and the flow is from 
Ao towards A, 

By replacing W and H, 

(Ai/Ai ) + (sorfu,^^) (/>,“ - Pq") I- iljm = o, (6) 

Hence the initial velocity in the pipe is 

»'.) x't - />,-*)}/ f i«R(A>//h)}l (7) 

When I IS great, log Aj/Ai w comparativi ly <-mall, aiul then 

»o - 'sl{i^crmlil){{p^^ - A“)/^o" 1 1 . ( 7 «) 

a very simjile and <a ily used exprc-.sion For pipes of circular 
section mc-dj j, where d is the diameter — 

^'L(?CTdiii:t){{p,^-p,^)/p,^}], (76) 

or approximately 

Mo ■=^ (I 1319 - o 7 ^<^APilP<j) (71) 

§ t»r Coefficient of 1 riction for Air — \ d'scii-ision by I’rofissoi 
Uuwiii of the cxjienmcnts by Culli y .uul Sabuu on the rule of 
tnansinixsion of light carriers tlirough pucumilic lulus, in whieli 
there is steady flow of .ui not sensibly abecte<l b> any resistances 
other than surface friction, furnished the v.ilue p - 007 I he pijies 
were lead pipes, slightly moist, 2 \ in (o 1H7 ft ) ui diameter, and in 
lengths of 2000 to nearly Ooo 1 ft 

In some experiments on the flow of .iir through cast-iron pipes 
\ Arson found the coefficient of fiiction to vary with the velocity and 
diameter of the pipe Putting 

p-alv + p, (8) 

he obtained the following values — 


Duimetcr of Pipe 

1 1 feet 

“ 

/5 

J* for 1 00 1 1 
per second 

I 64 

00129 

00483 

•00484 

* V 

•00972 

•00640 

•00650 

83 : 

01525 

00701 j 

1 *00719 

338 

03604 

00941 

1 00977 

266 

03790 

00959 

I 00997 

164 

04518 

*01167 

01212 


It IS worth while to try if these numbers can be expressed m the 
form proposed by Darcy for water For a velocity of 100 ft per 
second, and without much error for higher velocities, these numbers 
agree fairly with the formula 

f»o-oo3(i + 3/ip<f), (9) 

which only diflers from Darcy's value for water m that tbe second 
term, which is always small except for very small pipes, ls larger. 
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Some later expeiiments on a very large scale, by E Stockalpcr 
at the St Gotthard T imnel, agree Ijotter with the value 
f = 0*0028(1 + 3/roff) 

These pijies were probably less rough than Arson’s 
When the variation of pressure is very small, it is no longer safe 
to neglect the variation ot level of the pipe For that case we may 
neglect the work done by expansion, and then 

^ 0 -^1 -Pol<^Q =--o, ( 10 ) 

precisely etiuivalent to the equation for the flow of water, and 
ticing the < Icvations of the two eucb of the pipe above any datum, 
and />, the pressures, Gq and G, the densities, and v the mean 
vilocily in the pipe This equation may be used for the flow of 
coal gas 

92 Dtttnbiihon of Pressure tn a Pipe tn which Air ts Flowing — 
From equation (7a) it results that the pressiue p, at I ft from that 
end of the pipe where the pressure is us 

P =^/’o . (II) 

which IS of the form 

P - s/{al 4-61 

for any given pipe with given end pressures The curve of free siu- 
face level for the pipe is, therefore, a parabola with horizontal axis 
Fig 100 shows calculated curves of pressure for two of Sabine’s 
ex[)eriments, in one of which the pressure was greater than atmo- 



yiheric pressure, and m the other less than atmospheric pressure 
The observed pressures are given m brackets and the calculated 
pressures without brackets The pipe was the pneumatic tube be- 
tween I'encluirch Street and the Central Station, 2818 yds in length 
I he presMiub are given in inches of mercury 
Variation of Vehcitv in the Pipe — I,^t po, «o bo the pressure 
and velocity at a given section of the pipe , p u, the pressure and 
velocity at any other section From equation (3a) 
up =fTW/0 = constant , 
so that, for any given unifoim pipe. 


«P=WoPo. , ^ 

u=UoPolp. (12) 

which gives the velocity at any section ui terms of the pressure, 
which has already been dctermineil Fig loi gives the velocity 



curves for the two expoutnonls of Culley and Sabine, for which the 
pressure curves have aheady been drawn It will lie seen that the 
velocity increases considei.vbly towards that end of the pqie where 
the pressure is least 

§ 0] Weight of Air Flowing per Second -Ihe weight of air dis- 
charged per second is (e(]uation 3al— 

W -^Qu^Jer. 

From eipiation (76), for a pipe of circular section and diameter d, 
Approximately 

W » ( -091 OPo - 443 S/>.) (13a) 

§ 94 Applu-ation to the Case of Pneumatic Fubes for the Trans- 
mission of Messages — In Pans, Berlin, London, and other towns, it 
has, been found cheai>er to transmit messages m pneumatic tubes 


than to telegraph by electricity The tubes are laid underground 
with easy curves , the messages are made into a roll and placed m 
a light felt earner, the resistance of which m the tubes m London 
is only 3 oz A current of air forced into the tube or drawn through 
it propels the earner In most systems the current of air is steady 
and continuous, and the earners are introduced or removed without 
materially altering the flow of air 

Time of Transit through the Tube — Putting t for the time of transit 
from o to /, 

/ = j‘dl/u, 

From (4a) neglecting dH/H, and putting m 

dl =gdai>dpl2iy^cr 

From (i) and (3) 

u=:Wcrlpfl. 

dlfu =grffPpaip/2fWW ; 


t = j PogdfPp^dp/2tWW, 


But 


=gdfF{pP - p,S)/6fWW (14) 

W =pguSljcr ; 
t=gdcr(Po‘ -p,^,l6i;pM 

^S^lHp^-PMSCrd)\p,^ -p,2)« (15) 


If T =3521'’, corresponding to 60° F , 


f=* oor4i2fi/J(p„»-p,V^«*(/>o^-M*. (I5«) 


which gives the time of transmission m terms of the initial and fin£il 
pressures and the dimensions of the tube 

Mean Velocity of Transmission — The mean velocity is l/t , or, for 

T=52I°, 


« .uea.,=o 7o8sJ{d(Po’‘-Pi^VW-Pi^)) (^b) 

The following table gives some results — 



Absolute 
Pressures m 
lb per sq m 

Mean Velocities for Tubes of a 
length m feet 


Po 

Pi 

1000 ! 

2000 

3000 

4000 

■5000 

Vacuum / 

1 Working! 
Pressure I 
Working 1 i 

15 

15 

20 

25 

J 

5 

10 

1.3 

15 

15 

99 4 1 
67 2 ‘ 
57 2 ' 
74 6 
847 1 

70 3 
47 5 
40 5 

527 

60 0 

57 4 
38 8 
33 0 
43 I 
t'J 0 

49 7 

in 

i 4” 

44 3 

30 I 

25 6 

33 3 
37 0 1 


Limiting Velocity in the Pipe when the Pressure at one End is 
diminished indepnitelv — If m the last equation there be put pi=o, 
then 

u' ,,,,,^0708 JidJil), 


where the velocity is independent of the pressure pA at the other 
end, a result which apparently must be absurd Probably for long 
pipes, as for orifices, there is a limit to the ratio of the initial and 
terminal picssmes for which the formula is applicable 


X FLOW IN RIVERS AND CANALS 

§ 95. Flow of Water tn Open Canals and Rivers — When water 
flows m a j)ipe the section at any point is determined by the form 
of the boundary When it flows in an open channel with free upper 
surface, the section depends on the velocity due to the dynamical 
conditions 

Suppose water admitted to an unfilled canal The channel will 
gradually fill, the section and velocity at each point gradually 
changing But if the inflow to the canal at its head is constant, 
the increase of cross section and diminution ot velocity at each 
point attain after a time a limit Thenceforward the section and 
velocity at each point arc constant, and the motion is steady, or 
permanent regime is established 

If when the motion is steady the sections of the stream are all 
equal, the motion is uniform By hypothesis, the inflow fiv is con- 
stant for all sections, and ft is constant , therefore v must be constant 
also from section to section The case is then one of uniform steady 
motion In most artificial channels the form of section is constant, 
and the bed has a uniform slope In that case the motion is uniform, 
the depth is constant, and the stream surface is parallel to the bed 
If when .steady motion is established the sections are unequal, the 
motion IS steady motion with varying velocity from section to 
section Ordinary nvers are in this condition, especially where the 
flow 13 modified by weirs or obstructions Short unobstructed 
lengths of a nver may be treated as of uniform section without great 
error, the mean section m the length being put for the actual sections 

In all actual streams the difierent fluia filaments have different 
velocities, those near the surface and centre movmg faster than 
those near the bottom and sides. The ordinary formulae for the 
flow of streams rest on a hypothesis that this variation of velocity 
may be neglected, and that aU the filaments may be treated as havmg 
a common velocity equal to the mean velocity of the stream. On 
this hypothesis, a plane layer abab (fig 102) between sections normal 



AND CANALS] 

to the direction of motion is treated as sliding down the channel to 
a'a'b'b' without deformation The component of the weight parallel 
to the channel bed balances the friction against the channel, and 
in estimating the friction the velocity of rubbing is taken to be the 
mean velocity of the stream In actual streams, however, the 
velocity of rubbing on which the friction depends is not the mean 
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variation of the coefiicient of friction with the velocity, proposed an 
expression of the form 

i- = a(l +/i/t'), (S) 

and from 255 experiments obtained lor the constants the values 

a =0007409, jtiaO IC) 2 f) 

This gives the following values at dillerent velocities — 



03 05 

0 7 

1 

4 

1 

3 

S 


0 01215 I 0 01023 

0 00944 

- - J 

0 00883 

0'Oo836 

0 00812 1 0 00788 j 

0 00709 



velocity of the stream, and 1 



3 not in any simple relation with it, for 
channels of different forms I'lio 
theory is therefore obviously based 
on an imperfect hypothesis How- 
ever, by taking variable values for 
the coeftcient of friction, the errors 
of the ordinary formulae are to a 
gieat extent neutralized, and they 
may be used without leading to 
practical errors Formulae have 
been obtained based on less re- 
stricted hypotheses, but at present they are not practically so 
reliable, and are more complicated than the formulae obtained in 
the manner described above 

§ 90 Steady Flow of IValer with Uniform Velocity in Chamwls of 
Con slant Section — Let aa\ bb' (fig 103) be two cioss sections noimal 
to the direction of motion at a distance dl Since the mass aa'bb' 
moves uniformly, the external forces acting on it are m equilibrium 
Let U be the area of the cross sections, x the welted perimeter. 


Fig 102 



Fig 103 

pq +qr+rs, of a section Then the quantity m=:Qjx is termed the 
nydraulic mean depth of the section Let v be the mean velocity 
of the sticam, which is taken as the common velocity of all the 
particles, i, the slope or fall of the stream m feet, per foot, being 
the ratio bc/ab 

The external forces acting on aa’bb' parallel to the direction of 
motion aie three — (a) The pressures on aa' and bb', which are 
equal and opposite since the sections are equal and similar, and the 
mean pressures on each are the same (fc) The component of the 
weight W of the mass in the direction of motion, acting .it its centre 
of gravity g The weight of the mass aa'bb' is Gildl, and the com- 
ponent of the weight in the direction of motion is Gildl x the cosine of 
tlie angle between Wg and ab, that is, GQdl cos abcszGUdl be fab — 
G'didl (c) There is the fnction of the stream on the si<les and 
bottom of the channel Ihis is proportional to the aiea of 
rubbing surface and to a function of the velocity which may be 
written f(v) , f(t) being the friction per sq ft at a velocity v Hence 
the friction is - x^f f{v) Equating the sum of the forces to zero, 
Gf2» dl - xdl f{v) =0, 

f(v)IG=ntlx = fnt (i) 

But it has been already shown (§ 66) that f(v) 

. ^'^jzg^mt (2) 

This may be put in the form 

V = ^/(2g'/f) = c J(mi) . (2a) 

where c is a coefficient depending on the roughness and form of the 
channel 

The coefficient of fnction f vanes greatly with the degree of 
roughness of the channel sides, and somewhat also with the velocity 
It must also be made to depend on the absolute dimensions of the 
section, to eliminate the error of neglecting the variations of velocity 
in the cross section A common mean value assumed for f is o 00757 
The range of values will be discussed presently 

It IS often convenient to estimate the fall of the stream in feet per 
mile, instead of m feet per foot If / is the fall in feet per mile 
/ = 528o X 

Putting this and the above value of f in (2a), we get the very simple 
and long-known approximate formula for the mean velocity of a 
stream — 

v^\\^{2mf) (3) 

The flow down the stream per second, of discharge of the stream, 
IS Q=0i/s=0cV(mx) ( 4 ) 

§ 97 Coeffictent of Fnction for Open Channels — Vanous ex- 
pressions have been proposed for the coefficient of fnction for 
channels as for pipes weisbach, giving attention chiefly to the 


I In using this value of f when v is not known, it ls best to ])ix>cee<J 
by approximation 

I 90 Darcy and Bazin’s Expression for the Coefficient of Ft n tion — 
1 Darcy and Bazin's researches have shown that f vanes vtry greatly 
I foi different degrees of roughness of the channel lx;d, and that it 
also varies with the dimensions of the channel They give for f au 
, empirical expression (Minilar to thiit for pi|H*s) of the form 
, i- = a(l +/ 3 /m). (6) 

where m is the hydraulic mean depth. For diflerent kinds of 
I channels they give the following values of the roefficieiit of friction — 

I Kind of Channel 


I. Very smooth channels, sides of smooth 
cement or planed timber . 

II Smooth channels, sides of ashlar, brick- 
work, planks 

III. Rough channels, sides of rubble masonry or 

pitched with stone 

IV Very rough canal j m earth 

V forrential sli earns encumbered with detritus 


O 002<)| ' O 10 


o 00(71 o 82 
o 003(9 ' 4 10 
o 007S3 i 5 74 


The last value's (Class V ) are not Darcy and Bazin's, Init are taken 
from experiments by Ganguillet and Kutter on Swiss streams 
The following table very much facilitates the calculation of the 
mean velocity and discharge of channels, when D-arev and Bazin’s 
value of the coefhcient of fnction is used. Taking the general 
formula for the niciin velocity already given m equation (za) .ilnive, 
j !ac^{tni), 

where c = s'{ 2 g/i), the following table gives values of c for channel* 
of different degrees of roughness, and for such values of the hydraulic 
mean depths as are likely to occur m practical calcuUitioiis — 


Values of c in V = c v (mi), deduced from Darcy and Bazin's 1 'altcet 
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ii 

If 
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i 
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25 

125 

95 

57 

26 

18 5 

8 5 

t 47 

130 

■ 

112 

89 


5 

135 

no 

72 

36 

25 6 

9 0 

t 47 

*30 

112 

00 

7 * 

75 

139 

116 


42 

30 8 

9 5 

t »7 

130 

112 

<>o 


I 0 

141 

1 19 

87 

48 

34’9 

1 to 0 

t 47 

*30 

1 12 

9 * 

72 

I 5 

143 

122 

94 

56 

41 2 

II 

*47 

*30 

**3 

92 


2 0 

Ml 

124 

98 

62 

46 0 

12 

*47 

130 

1*3 

93 

74 

2-5 

M 5 

126 

1 lOI 

97 



*47 

130 

**3 

94 


3 0 

M 5 

126 

104 

70 

53 

t 4 

*47 

*30 

**3 1 

95 


3*5 

i.,6 

127 

103 

73 


t 5 

*47 

130 

**4 

<)6 

77 

4 0 

146 

128 

i<)6 

76 

58 

16 

* 4 / 

130 

**» 

97 


4 5 

146 

128 

107 

78 


*7 

*47 

130 

114 

97 


5 0 

146 

128 

108 

80 

62 

18 

*47 

130 

114 

u8 


5 5 

146 

129 

109 

82 


20 


*3* 

*14 

98 

80 

6 0 

M 7 

129 

no 

84 

65 


* 3 * 

**5 

KXJ 

«3 

65 

M 7 

129 

no 

85 


30 

148 

* 3 * 

1*5 

102 

7 0 

1 M 7 ! 

129 

no 

86 

97 

40 

148 

* 3 * 

1 16 

, 103 

85 

7 5 

M 7 

129 

III 

87 


50 

148 

* 3 * 

116 

10 ( 

86 

8 0 

M 7 

130 

in 

88 

69 

* 

148 

*31 

II7 

[ 108 

91 


§ 99 Ganguillet and Kutter's Modified Darcy Formula — Starting 
from the general expression v=:cjmt, Ganguillet and Kutter 
examined the vanations of c for a wider variety of cases than those 
discussed by Darcy ana Bazin Darcy and Bazin's experiments 
were confined to channels of moderate section, and to a limited 
variation of slope Ganguillet and Kutter brought into the ebs- 
cussion two very distinct and important additional senes of results 
The gaugmgs of the Mississippi by A A Humphreys and H L 
Abbot afford data of discharge for the case of a stieam of exception- 
ally large section and of very low slope. On the other hand, their 
own measurements of the flow m the regulated channels of some 
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Swiss toirents gav« data lor cmm i> which the incUnatioa and 

roughness of the channels were exceptionally great Darcy and 
Bazin’s experiments alone w ere conclusive as to the dependence of 
the coefhciont c on the dmiennions of the channel and on its migh* 
ness of surface Idottiog values (tt c ior channels of diflerent m- 
chnation appeared to indicate that ft oIm depended on the eli^e of 
the stream Taking the Mississippi data only, they found 
c -256 for an inclination of o 0034 per thousand, 

= 154 » » 002 i> 

so that for very low mclmations no constant value oi c independent 
of the slope would furnish good values of the discharge In small 
nvers, on tlie other hand, the values of c vary little vith the slope 
As regards the inHucuce of roughness of the sides of the channel 1 
different law holds For very small channels differences of rough- 
ness iiave a great influence oa the discharge, but for very large 
channels different degrees of roughness have but httie influence, and 
far indefinitely Luge channels the aafluence of different degrees of 
roughness must be assumed to vanish 'I he coefficients given by 
Darcy and Bizin are different lor each of the classes of channels <x( 
different roughness, even when the dmiensions 01 the channel arc 
mfinite But, as it is much more probable that the influence of the 
nature of the sides diminishes inoefinitely as the channel ja larger, 
this must lie regarded as a defect m their formula 
Comparing their own measurements in torrential streams in 
Switzerland with those of Darcy and Bazin, Ganguillct and Kuttcr 
found that the four classes of coefficients proposed by Darcy and 
Bazm were insufficient to cover nil cases Some of tlie Swish streams 
gave results whicli showed that the roughness of the bed was 
markedly greater than m any of the channels tried l>y the French 
engmeeis It was necessary therefore m adopting the plan of 
arranging the different channels in classes of appioximately simdnr 
roughness to inciease the number of classes F.snechilly an additional 
class was required tor channels obstructerl by oetntua 

To obtain a new expression for the coefficient m the formula 

GanguiUet and Kuttcr proceeded in a purely empirical way. Thej 
found that on expression of the form 

could be made to fit the experiraenta some^vhat better than Darcy’s 
expression Inverting this, we get 

l/cal/tt+'/J/av'wi, 

an equation to a straight line having i/^/m for abscissa, t/c for 
ordinate, ami inclined to the axis of abscmoie at an angle the tangent 
of which IS ftfa 

Plotting the experimental values of i/c and the points so 

found indicated a curved rather than a straight line, so that p must 
depend on a After much comparison the foTlowing form was 
arrived at — 

wlioro n is a ooefficient depending only on the roughness of the sides 

of Bie channel, and A and / are new coefficients, the value of wluch 

remains to be determined From what lias liocn already stated, the 

coefficient c depends on tlie inclination of the stream, decreasing as 

the slope t increases 

Let h-ai-pli 

Then c ea{a +lf» + A/0/{i + (a , 

the form of the exprcssKMi for c ultimately adopted by GanguiUet 

and Kuttcr 

Foi the constants a, I, p GanguiUet and Kntter obtain the values 
23, I and o 00135 for metrical measures, or 41 -O, i 8j i and o oozbi 
lor English feet The coefficient of roughness n is found to varj 
from o‘Oo8 to o 050 for either metneal or English measures 

The most practically useful values of the coefficient of rougtmcM. n 
are given m the following table — 

Coefficient of 
Roughness n 
0-009 
. o 010 
o on 
0-012 
0-013 
0-015 
0-017 
o 020 


and Gtdvert Tables, London, 1678). To lessen calculation be puts tlie 
formula m tha ieim :-~ 

M * w( 4 X -6 o-ooa8i/»^ ; 
i' =»( + * -8ii)/(M + s/imi). 

I'he foUowiag table gives a selection of values of M, taken from 
Joctsson's taWes — 



»ss 

[ Values ot M for M = | 

0 010 

j 0-012 

0 015 1 

0017 1 

0 020 

0 025 

0 030 


00001 

3*2260 

3 8712 

4 8390 

* 5 4842 

6-4520 

8 0650 

9 6780 


•00002 

I 8210 

2 1852 

2 7315 

i 3 0957 

3 6420 

4 5525 

5 4630 


‘OOOO4 

1-1185 

I 3422 

1-6777 1 

! 1-9014 

2 2370 

2 7962 

3*3555 


00006 j 

0 6843 

1-0612 

I 3 *<H 

1-5033 

I 7686 

2 2107 

2 6529 


•00008 

0 7C72 

0-9206 

I 1508 

1 3042 

1 5344 

I 9180 

2 3016 


‘OOOIO 

0-6970 1 

0 8364 

1-0455 

I 1849 

I 3940 

I 7425 

2 ooio 


00025 

0-5284 

0 634 i 

0-7926 

0 8983 1 

1-0568 

1 3210 

I 5«52 


•00050 

0 4722 

0 56^ 

0-7083 

0 8027 

0 9444 

1 1805 

I 4166 


00075 

o*453S j 

0 544 * 1 

0-6802 

0 7709 

0 9070 

I 1337 

I 3605 


•00100 

0-4441 1 

o- 332 « 

o*666l 1 

0-7550 

0 8882 

I 1102 

I 3323 


•00200 

0-4300 

0 5160 

0 6450 ! 

0 7310 

0 8600 

I 0750 

I 2900 


•00300 

f'-4254 1 

0 5105 1 

0-6381 ! 

0 7232 

0 8508 ! 

I 0635 

I 2762 


Nature of Sides of Channel 


Well-planed timber 

Cement plaster 

Pleistei of cement w ith onc-third sand 
Unplaned planks 

Ashlar and brickwork ... . . 

Canvas on frames ... 

Rubble masonry . . , . 

Canals m very firm gravel 

Rivers and canals in perfect order, free from stones . 

or weeds .... 

Rivers and canals in nuxlerateiy gooil order, nat\ 
quite free from stones and weeds .... |o*030 

Rivers and canals m bad order, with weeds and) 

detritus 

Torrential streams encumliered with Uetiitns . . 0050 

GanguiUet and Kiitter’s formula is so cumbrous that it hi difficult 
to use without the aid of tables 

Lowis D’A. Jackson published complete and extensive ti^iles for 
facilitating the use of tlie GanguiUet and Kutter formufa {Canal 


A difficulty m the use of this formula is the selection of the co- 
efficient of roughness The difhcnlty is one winch no theory will 
overcome, because no absolute measure of the roughness ol stream 
beds is possible. For channels lined with timber or ma.sonry the 
difficulty is not so groat, 'I lie constants m that case are few and 
sufficiently defined But 111 the case of ordinary canals and rivers the 
case is different, the coefficients havmg a much gi cater range For 
artificial canals m rammed earth or gravel n vanes from o 0163 to 
o 0301 For n.itural channels or nvers « vanes irom o 020 to o o3‘) 
In Jackstm's opinion even Kuttcr ’9 nuTncrovis classes of channels 
sccin madequately giaduatcd, and he proposes for artificial canals 
the following classification — 

I. Canals m very firm gravel, m perfect order m = 0 02 
II. Canals in eai th, above the average in order w - 0-0225 

III Canals in earlh, m fair order . . , « 5=0025” 

IV Canals in earth, below the average m order « =0-0275 
V Canals in earth, in rather bad ordci , partially 1 

ovci grown wit h w eeds and ob -.tructed by > « = o 03 

detritus . j 

GanguiUet and Kutter’s foimula has been considerably used 
partly from its adoptfon in calculating tables for irrigation work m 
Indi.a But it is an empirical formula of an unsatisfactory form 
Some engineers apparently have assumed that because it is com- 
jilicated it must be more accurate than simpler formulae Com- 
j^iison witli the results of gaugmgs shows that this is not the case 
The term mvolvmg the slope was introduced to secure agreement 
with some early c^ic-riments on the Mts*»isbippi, and there is strong 
reason for doubting the accuracy of these result* 

§ 100 Basin’s New Formula —-Bazin subsequently re-examined 
all the trustworthy gangmes of flow m channels and proposed a 
modification of the original Darcy formula which appears to be 
more satisfactory than any hitherto suggested {FUtde d'une nometle 
formuh, Pans, 1898) He points out that Darcy’s original formula, 
which IS of the form mtlv^ — a+^fm, does not agree with experiments 
on channels as well as with exnenments on pipes It is an*ob)ection 
to it that if m increases indennitely the hmit towaids which twr/t/* 
tends IS different for different values of the roughness It would 
seem tliat if the dimensions of a canal are mdefintcly increased the 
variation of resistance due to diffcnng roughness should vanish 
Ihis objection is met if it is assumed that =0 

so that if a IS a constent mt/iP tends to the limit « when nt increases 
A very careful discussion of the results of gaugmgs shows that tlvcv 
can be expressed more satisfactorily by this new iorniuia than by 
GanguiUet and Kutter’a. Puttrag the equation in the form pv^l2g = 
tni, i'=o-oo2594(i where y has the foUowmg values — 

I Very smooth sides, cement, planed plank, y=. o rop 
II. Smooth sides, planks, brickwork .... 0*290 

III Rubble masonry sides 0*833 

IV. Sides of very smooth earth, or pitching . . 1539 

V. Ctuials m earth m ordmary condition . . . 3*353 

VI, Canals m earth exceptumally rough ... 3 168 

§ loi. The Vertical Velocity Curve — If at each point qjfong a 
vertical representing the depth of a stream, the velocity at that 
point IS plotted horizontally, the curve obtained is the vertical 
velocity curve and it has b^n shown by many observations that 
it approximates to a parabola with horizontal axis The vertex of 
the parabola is at the level of the greatest velocity. Thus m fig 104 
OA 13 the vertical at wluch velocities are observed , Vo is the sur- 
face . t>, the maximum and vj the bottom velocity B C D is ihe 

vertioal vdoci W curve winch corresponds with a parabola having its 
vertex at C The mean veioerty at the vertical is 
« A [3P» *f V4 -»• - v<)]. 

The HarhoMol VekHiiy Curve — SimilaTly if at each point along a 
honxontal repreeenting the width of the stream the velocitwe are 




AND CANALS] 


HYDRAULICS 


plotted, a curve is obtained called the hoii?ontai velocity curve 
In stre^ifis of symmetrical section this is a curve symmetrical about 
the centre line of tlie stream The velocity varies little near the 
centre of the stream, but very rap.diy near the banks Tn un- 
symmetncal sections the greatest 
velocity lb at the point where the 
stream is deepest, and the general 
lorm of the liorizontal velocity cuive 
IS roughly similar to the section of 
the stieam 

§ loa Curves or Contours of Equal 
Velocity — If velocitieb are observed 
at a number of points at different 
widths and depths in a stream, it is 
possible to draw curv'es on the cross 
section tlirough points at which the 
velocity IS the same Ihess repre- 
sent contours of a sohd, rhe volume 
of which IS the discharge of the 
stream jier second. Fig 105 shows 
the vertical and horizontal velocity curves and the contours of 
eiiual velocity m a rectangular channel, from one of Bazin s 
gaugings 

§ 103. Expenmental Observations on the Vertical Velocity Curve — 
A preliminary difficulty anscs m observing the velocity at a given 
point in a stieam because the velocity rapidly vanes, the motion 
rot being strictly steady If an average of several velocities at the 
same point is taken, or the avrrage velocity for a sensible period of 
time, this average is found to be constant It may be inferred that 



Fig 105 

though the velocity at a point flucluales about a mean v’alue, the 
fluctuations being due to eddying motions superposed on the general 
motion of tlie stieam, yet these fluctuations produce effects which 
disappear m the mean of a senes of observations and, in calculating 
the volume of flow, may be disregarded 

In the next place it is found that in most of the Ixjst obseivations 
on the velocity m streams, the greatest velocity at any vertical is 
found not at the surface but at some distance below it In various 
river gaugings the depth d, at the centre of the stream has been found 
to vary fiom o to o yl 

§ 104 Influence of the Wind — In the experiments on the Missis- 
sippi the vertical velocity curve m calm weather was found to agiee 
faiily with a parabola, the gieatest velocity being at I’jths of the 
depth of the .stream from the .surface With a wind blowing down 
stream the surface velocity is increased, and the axis of the paralxiU 
approaclies the surface On the contrary, with a wmd blowing up 
stream the surface velocity is dimmishecf, and the axis of the para- 
bola IS lowered, sometimes to half the Ueptli of the stream The 
Amciican observers drew from their observations the conclusion 
that thtie was an energetic retarduig action at the surface of a 
stream like that due to the bottom and sides. If there weie such 
a rotaiding action the position of the filament of maximum velocity 
below the surface would be explamed 

It 13 not diificult to understand that a wuid acting on surface 
ripples or waves shoulu accelerate or retard the surface motion of 
the stream, and the Mississippi results may bi accepted so far as 
sliowmg that tlie smface velocity of a stream is vaiiaUe when the 
iiK'an velocity of the stream is constant. Hence observations of 
surface velocity by floats or otlierwisc slioidd only be made m very 
calm weather. But it is very difficult to suppose that, lu still air, 
there IS a rp<=^istance at the lice surface of the stream at aJI analogous 
to that at the sides ana bottom Further, in very careful experi- 
ments, P P Boilcau found the maximum velocity, though raised a 
little alxive its position for calm weather, still at a considerable 
distance below the surface, even when the wmd was blowing down 
stream with a velocity greater than that ot the stream, and when 
the action of the air must have been an accelcratuig and not a re- 
tarding action A much more probable explanation of the diminution 


71 

of the velocity at ind tu o the fn r ‘.urface is that portions of water, 
with a dimiiusheiJ velocity from retardation by the fiidc.s or bottom, 
are thrown oft m odd v mg masses and mmgle with the rest of the 
stream These eddying masses modify the velocity in ail parts of 
the stream, but have their greatest influence at the fiee surface 
Reaclung the fiee surface tlie> spread out and remain there, mmgUng 
with the water at that lev el and dimmishmg the velocuy which would 
otlierwisc be found there 

Influence of the Wind on the Depth ul which the Maximum Velocity 
IS found — In the gaugings of the Mississippi the vertical velocity 
curve was found to agree well with a parabola having a horizontal 
axis at some distance below the water surface, the ordinate ot the 
jiarabold at the axis being the maxiiTium velocity of the section 
During the gaugings the toice of tl>c wmd was ngistered on a scale 
ranging from o for a calm to 10 for a hurricane Arranging the 
velocity curves m three sets — (i) with the wind blowing up stream, 
(2) witli the wind blowing down stream, (3) calm or wind blowing 
across stream — it was found that an up-stream wmd lowcied, and 
a down-stream wmd raised, the axis of the parabolic velocity curve 
In calm wcathei the axis was at i^ioths of the total depth from the 
surface for all conditions of the stream 

Let h' be the depth ot the axis of the parabola, »i the hydraulic 
mean depth, / the number expressing the force of the wind, which 
may range from-l-io to-io, positive if the wmd is up stream, 
negative if it is down stream Then Humphreys and Abbot find 
their results agree with tlie expression 

k'ltn^o 31/ + 006/ 

Fig 106 shows the paraDolic velocity curves according to the 
American observers for calm weather, and for an up- or down-stn am 
wmd of a force represented by 4 



I'lr. 106. 


It 1*= impossible at presint to give a theoretical rule for the vertical 
velocity curve, but m very many gaugings it has been found that a 
parabola with horizontal axis fits the obscived results fairly well 
The mean velocity on any vertical m a stream varies from o 85 to 
0*92 of the surface velocity at that vertical, and on the avirage if v„ 
IS the surface and r,„ the mt an v t locity at a vertical v„ — jv„, a result 
useful m float gauging Un any vertical there is a point at which 
the velocity is equal to the mean velocity, and if this point were 
known it would be useful m ganging Humphreys ami Abbot m 
the Mississippi found the mean velocity at o G6 of the dipth , G H L 
Hagen and H Heimmann at O’Sd to o 58 of the depth The mean 
of observations by various observers gave the mean velocity at from 
o 587 to o 62 of the depth, the average of all being almost exactly 
o 6 of the depth The mid-dep^h velocity is ther.'*fore nearly equal 
to, but a little greater than, the mean velocity on a vertical H 
0,,^ IS the mid-depth velocity, then on the average Vm — o^gSv^ 

§ 105 Mean Velocity on a Vertical from Two Velocity Observations 
— A J C Cunningham, m gaugings on the Ganges canal, found the 
following useful results Let be the surface, v,n tlie me m, and 
Vxa the v-elocity at the depth xd , then 

i(*^ saK*"*" TiO*) 

§ ic6 Ratio of Mean to Greatest Surface Velocity, for the whole 
Cross Section tn Tiaptzoidai Channels — It is often very important 
to be able to deduce the mean velocity, and thence the discharge, 
from observation of the greatest surface velocity Ihe simjilcst 
method ot gauging small streams and channels is to observe the 
greatest surface velocity by floats, and thence to deduce Ihc mean 
velocity In general in streams of lair’y regular section tlu mean 
velocity for the whole section vanes from o 7 to o 85 of the greatcit 
suifacc velocity Lor channels not widely differing from those 
experimented on b> Bazm, the expieosion obtameu by him for tlie 
ratio of surface to mean velocity may be rthed on as at least a good 
approxinmition to the truth Let Vq be the greatest surface velocity, 
Vm the mean velocity of the stream Ihen, according to Barm, 
v„, — K - -25 4 

But = 

where c is a coeflicicnt, the values of which have been aheady given 
in the table m § 98 Hence 

r,n = CVoj{c + Z5 4). 
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Values of Coefficient cl(c + 25-4) tn the Formula = cvj,(c + 25 4). 


Hydraulic 
Mean Depth 

Very 

Smooth 

Channels 

Cement. 

Smooth 
Channels 
AshUsr or 
Hriokwork 

Rough 

Channels 

Rtihhle 

Masonry 

Very Rough 
1 hanneW 
CanaK in 

K trth 

Channels 

encuiiihered 

with 

Detritus 

0 25 

83 

79 

69 

51 

42 

^ 5 

84 

Hi 

74 

58 

•50 

0 75 

84 

82 

76 


55 

I 0 

•«5 


•77 

65 

58 

2-0 


83 

79 

‘ 7 * 

•64 

1 0 



80 

73 

67 

4 0 



81 

■75 

70 

5’0 




76 

71 

6 0 


84 


77 

72 

7 0 




78 

73 

8 0 






f) 0 



82 


74 

10 0 






15 0 1 




79 

75 

20 0 




Ko 

1 76 

30 0 



82 


•77 

foo 






50 0 

! 



I 


00 
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§ 107. River Rends — In nvors flowing in alluvial plains, the wind- 
ings which already exist tend to increase in curvature by the scouring 
away of material from the outer bank and the deposition of detritus 
along the inner bank, flic sinuosities sometimes incre.ase till a 
loop IS formed with only a narrow strip of land between the two 
encroaching branches of the river. Finally a " cut off " may occur, 

.1 waterway being opened through the strip of land and the loop 
left separated from the 
stream, forming a horse- 
shoe sh^ed lagoon or 
marsh. Professor James 
Tliomson pointed out 
{Proc Roy Soc , 1877, 
p. 356 , Proc. Inst of 
Mech Eng , 1879, p 450) 
that the usual supposi- | 
tion IS that the water 
tending to go forwards 1 
in a straight line rushe'- 
against the outer bank 
and scours it, at the 
same tune creating tlc- 
posits at the inner bank 
That view is very far 
from a complete account 
of the matter, and Pro- 
fessor Thomson gave a 
much more ingenious 
account of tlie action at 
the bend, which he completely confirmed by experiment 

When water moves round a circular curve under the action of 
gravity only, it takes a motion like that in a free voi tex Its velocity 
IS greater parallel to the axis of the stream at the inner than at the 
outer side of the bend. Hence the scouruig at the outer side and 
the deposit at the inner side of the liend are not due to mere difference 
of velocity of flow in the geneiai direction of the stream , but, m 
virtue of tlie centrifugal force, the water passing round the bend 
presses outwards, and the free surface in a radial cross section has 
a slope from tlie inner side upwards to the outer side (fig 108) 
For the greater part of the water flowing in curved paths, this 
difference of pressure produces no tendency to transverse motion. 

But the water im- 

Inner Bank OuttrBanh mediately in contact 

with the rough bot- 
tom and sides of the 
channel is retarded, 
and its centrifugal 
force IS insufficient to 
balance the pressure 
due to the greater 
depth at the outside 
of the bend It there- 
fore flows inwards towards the mner side of the bend, carrying 
with it detritus which is deposited at the inner bank Con- 
jointly with this flow mwards along the bottom and sides, the 


general mass of water must flow outwards to take its place Fig. 107 
shows the directions of flow as observed in a small artificial stream, 
by means of light seeds and specks of aniline dye I he lines CC 
show the directions of flow immediately m contact with the sides 
and bottom Ihe dotted line AB .shows the direction of motion of 
floating particles on the surface of the stream 

§ 108 Discharge of a River when flowing at different Depths — 
When frequent observations must be made on the flow of a river 
or canal, the depth of which varies at different times, it is very 
convenient to have to observe the depth only A formula can be 
established giving the flow in terms of the depth Let Q be the 
discharge in cubic feet per second , H the depth of the river in some 
straight and uniform part Then Q = all + fcrl^, where the constants 
a and b must be found by preliminary gaugings in different con- 
ditions of the nver M. C. Moquerey found for part of the upper 
Sa6nc, ^ = 64 7H-t-8 2H* in metric measures, or Q = 696H-( 26 8H* 
in English measures 

§ 109 Forms of Section of Channels — The simplest form of section 
for channels is the semicircular or nearly semicircular channel (fig 
109), a form now often adopted from the facility with which it can be 



Fig 109 


executed in concrete It has the advantage that the rubbing surface 
IS less m proportion to the area than in any other form 
Wooden channels or flumes, of which there are examples on a 
large scale in America, are rectangular in section, and the same foim 
is adopted for wrought and cast-iron aqueducts Channels built 
with brickwork or masonry may be also rectangular, but they 
are often Irapezoulal, and are always so if the sides are pitched 
with masonry laid dry In a tmpezoidal channel, let h (fig no) 



be the bottom breadth, the top breadth, d the depth, and let 
the slope of the sides be n horizontal to i vertical Then the area 
of section is tl = (6 + nd)d = (6^ - nd)d, and the wetted perimeter 
ssb +2d + 1 ) 

When a channel is simply excavated m earth it is always 
originally trapezoidal, though it becomes more or less rounded m 
course of time. The slope of the sides then depends on the 
stability of the earth, a slope of 2 to i being the one most 
commonly adopted 

Figs III, 1 12 show the form of canals excavated in earth, the 
former l>eing the section of a navigation canal and the latter the 
section of an irrigation canal « 

§ 110, Chsinneis of Circular Section — The followmg short table 
facilitates calculations of the discharge with different depths of water 
in the channel Let r be the radius of the channel section , then 
for "i depth of water =(tr, the hydraulic mean radius is nr and the 
area of section of the waterway rr*, where k, /x, and r have the 
followmg values — 
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Depth of water ox 

termii of radius f 1 * 

05 

,0 1 

»5 

ao 
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35 

40 


T1 


.60 

< 5 S 

1 

70 1 

•75 

80 

8S 

90 

95 

1 

Hj'draulic mean depth \ 1 

j in terms of radius i ! 

03»i 

.osaj i 

0963 

1078 

• >574 j .185a 

.at4a 

• 4 » 

.a<) 9 l 

•*93 

.3*01 

343 

•36s 

387! 

.408 

4*9 

449 

.466 

484 

500 1 

1 Waterway in terms of\ „„ 

, squire bf radius | ‘'“j 

oau 

0598 

.1067 

.1651 

aaS ! *94 

370 

_!!1 

53 » 



•795 

.885 

979 1 

1075 

* 

I 876 

*- 37 > 

1 470 
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§ III Ei!g‘Shap$d Channels or Sewen — ^In sewers for discharging | could be found satisfying the foregoing conditions To render 
storm water and house drainage the volume of flow is extremely I the problem deternunate, let it be remembered that, smce lor 
variable , and there is a great uabUity for deposits to be left when f a given discharge 0 * ^x< other things being the same, the 
the flow IS small, which are not removed during the short periods ! amount of excavation will be least for that cnanncl which has 
when the flow is large. The sewer in consequence becomes uioked [ the least wetted perimeter Let d be the depth and 6 the bottom 

width of the chanrel and let the 
sides slope n horizontal to i verlic.d 
(fig 114), 

Both (2 and x 1 ° be minima 
Diflcrentiatmg, and e<|u,iting to 
zeio , 

(dl)/(iii +n)d -t h+m/ 

+ 2 1)^0, 

eliminating 

{♦i-i^'(M ®4 i)}d 4 -Z> + «d -o, 

1) -«}(/ 

But 

ii/x =--(b + Md)dl [h + 2d Jin’* + i)l 
Inserting the valm of b, 

-illx = {2dj{n* + t) -nd\/ 

{4dv'(M« + i) - 2 nd\ “id 
That 18, with given side slopes^ 
the section is least for a gum 
discharge when the hydraiilir mean 
(le]ith ts half the attual depth 
A simple constriictif)n gives the 
foim of the channel which fulfils 
this condition, for it can be shown that when m=irf the sides 
of tlie channel are tangential to a semicircle drawn on the 
water line 

o/x = R 

ixd (i) 




■Scale 8o ft = r in 


To obtain uniform scouring action, the velocity of flow should be 
constant or nearly so , a complete uniformity of velocity cannot bo 
obtained with any form of section suitable for sewers, but an ap- 
proximation to uniform velocity is obtained by making the sewers Since 
of oval section Various forms of oval hive been suggested, the therefore 
Simplest being one — 



B^aica \EB I BEC+CHD, 
= ar + hbd. 


which the radius of tl»“ I.ct ABCD be the channel (hg ii'j) , from E the centre of AP drop 
crown is double the radius perpendiculars FF, h'G, liH on the sides 
of the invert, and the ■ Let 

greatest width is two- | AB=CD=a, BC=6, EF=EH=i andEG-sd 

thuds the height The 1 
section of such a sewer ^ 

IS shown in fig 1 1 4, the 1 , 

numbers marked on the X = 2a « 

SSmbeS'"® Puttmg these values in (i), 

§ XI 2 Problems on j 
Channels in which the • 

Flow ts Steady and at 
Uniform Vtlocity — flic 
gcneial equations given 
§§ 96, o» are I 


f=a{i +/9/m), 
mt , 

g=ov 


Problem I — Given the transverse section of stream and dis- 
charge, to find the slope From the dimensions of the section 
find 0 and tn , from (i) find f, from (3) find v, and lastly from (2) 
had 1 

Problem II — Given the transverse section and slope, to find the 
discharge. Find v from (2), then Q from {3). 

Problem III — Cxiven the discharge and slope, and cither the 
breadth, depth, 01 general form of the section of the channel, to 
determme its remammg dimensions This must generally be solved 
by approximations. A breadth or depth or lx)th are chosen, and 
the discharge calculated If this is greater than the given discharge, 
the dimensions aie rcducetl and the discharge recalculated 

Since m lies generally between the hmits m=d and m = i<f , where 
d IS the depth of the stream, and since, moreover, the velocity 
varies as J{m) so that an error in the value of m leads only to a much 
less error m the value of the velocity calculated from it, we may 

E roceed thus Assume a value for m, and calculate v from it. 

et V, be this first approximation to v Then Q/v^ is a first approxi- 
mation to tt, say Oj With this value of 0 design the section of the 
channel . calculate a second value for m , calculate from it a second 

value of V, and from that a 

f \ j y second value for 0 Repeat 

> . / the process till the succes- 

^ I 1 sive values of m approxi- 

i I \ \/ mately coincide 

”3 I^ohlem JV^Most 
’ Economical Form of Channel 

Pig 114 for given Side Slo^s. — Sup- 

pose the channel is to be 
trapezoidal in section (fig. 114), and tnat the sides are to have a 
given slope Let tho longitudinal slope of the stream be given, 
and also the mean velocity An infinite number of channels 



That IS, EF, EG, EH .are all equal, hence a semicircle struck 
from E with radius equal to the depth of the stream will pass 
through F and H and be 
tangential to the sides of 
the channel 

To draw the channel, 
describe a semicircle on 
a honzontal line with 
radius = depth of channel 
The bottom will be a 
horizontal tangent of that 

semicircle, and the sides tangents drawn at the required side 
slopes. 

Ihe above result may l>e obtained thus (fig. 116) : — 



From (1) and (2), 


X^ft ■¥2dfsinp 
Orsdib+dcotp) i 
Qfd=b+dcotff', 
Ufd^^bfd +cot /S. 


X =0/(i - icot /S -f 2<f/8in 
This will be a mmimum for 


dxJdd^ 

%fd»- 


From (3) and (4) 


0/d* -l-cot § - 2/sin /9 *0, 
2 coscc /J - cot /9 
: ^{0sm/3/(2 -C08/3)}. 


(» 

s 




bfd ss2{t -cos/9)/sin/9«2tan J /9 
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Pv(^ortie>ns of Channels of Maxtntutn Discharge for gtifen Area anti 
Side Slopes Depth of channeled'. Hydraulic mean depths \d. 
Area of section ^0 



Iiii.Unatit>n 
of Side* to 
Hon/on. 

Ratio of 
Side 
Slopes 

Aret of 
Section n 

Bottom 

Width 

Top width — 
twice length 
of each Side 
Slo|>e 

St micirdc 
Stmi-hevagoii , 

60° 

0' 

3 

5 

I 57 ld‘'^ 

I 732 (P 

r I55d 

2d 

2 3iod 

bemi-viuarc 

<)0° 

0' 

0 

. I 

2eP 

2d 

2d 

75 ° 

58' 

[ 

t 

I 8 t 2 <P 

i 562<f 

2 o62d 

1 

63 “ 

26' 

1 

. 2 

I 736d« 

1 2 36d 

2 236d 

j 

53“ 

8' 

3 

4 

I 

d 

2 ysod 


45 

0' 

I 

. X 

l SiHcP 

0 HzSd 

2 828d 



40' 

I 

I 

I 052^2 

0 702d 

3 202d 


33 

42 

I 


2 io6d“ 

0 6o6d 

3 6o6d 


2(3“ 

44' 



2 iHzcP 

0 S32d 

4 032d 


26“ 

14' 

58' 

2 


2 ^72d■^ 

0 472d 

4 472^^ 


23“ 



2 674^® 

0 424^ 

4 924^ 


21“ 


A 


2 88 

0 38 sd 

5 3«5</ 



58’ 

2] 


3 

0 354^^ 

5 854^^ 


18’ 

26' 

3 

1 

y 325 (P 

0 32-id 

6 325^ 


Half the top width is the lengUi ol each side slope The v\etttd 
pcnnieter is the sum ol the top and bottom widths 


^ 1 1 ( horm of C roi* Seition of Channel in which the Mean Velocitv 
IS Constant witn Varying Discharge — In desiRnmg waste channels 
from c.iiuls, iind m some other cases, it is desirable that the mean 
velocity should be restricted withm narrow limits with very dillerent 
volumes of discharge. In channels of trapezoidal form the velocity 
incrcabcs and diinuiishes with the dischaige Hence when the 
discharge is large there is danger of erosion, and when it is small of 
silting Ol obstruction by weeds A theoretical form of section for 
whicli the mean velocity would lie constant can be found, and, 
although this is not very suitable for practical purposes, it can be 
more or less approximated to in actual channels 

Let fig 1 17 represent the cross section of the channel From the 
symmetry of the section, only half the channel need be considered. 



Let abac bo any section suitable for the minimum flow, and let it 
tie reiiuired to find the curve beg for the upper part of the channel 
so that the mean velocity shall be constant Take 0 as origin of 
coordinates, and let de, fg be two levels of the water above ob 

Let ob -hfi , de ==y, /,? = v -t dy, od of = x ^-dx , eg —ds 

1 he condition to be satisfied is lliat 
V =cj{mi) 

should be constant, whetlier the water 4evel is at ob, de, or fg. Con- 
sequently 

m constant = A 

for all three sections, and can be found from the section abac. Hence 
also 

Increment of section _vdx ^ 

Increment of perimeter ~ ds ^ 
vMx^ = A + </y®) and dx = kdyf (y* - 
Integrating, 

x^k log,[y + constant , 

and, since v —bfz when x -o, 

V = A log. [ {y + ^/(y• - *») I / - A*) f ] 

\ssuming v'alues for v, the values of x can be found and the curve 
di aw n 

The figure hais been drawn for a channel the minimum section of 
which IS a half hexagon of 4 ft. depth Hence A = z , 6-92, the 
lapul flattening of the side slopes is remarkable 

Steady Motion of Watfr in Opfn Channels of Varying 
Cross Section and Slope 

^ 115 In ev’cry stream the discharge of which IS constant, or may 
be regarded as constant fox the Lme considered, the velocity at 
diflerent places depends on tlie slo^ of the bed Except at certain 
exceptional points the velocity will be greater as the slope of the 
bed IS greater, autl, as the velocity and cross section of the stream 
vary' inversely, the section of the stream will be least where the 


velocity and slope ere greatest If in a stream of tolerably uniform 
slope an obstruction such as a weir m bmlt, that will cause an aherar 
tion of flow simflar to that of an alteration of the slope of tlie bed 
for a greater or less distance above the weir, and the wigmally uni- 
form cross section of the stream will become a varied one In such 
cases it IS often of much practical importance to determine the 
longitudinal section of the stream 

The cases now considered will be those in which the changes of 
velocity and cross section are gradual and not abrupt, and in which 
the only internal work which needs to be taken into account is that 
due to the faction of the stream bed, as in cases of uniform motion 
Further, the motion .vill be supposed to be steady, the mean velocity 
at each given cross section remaining constant, though it varies from 
section to section along the course of the stream. 

Let fig 118 represent a longitudmal section of the stream, A^A, 
being the water surface, the stream bed I et AjB, be 



cross sections normal to the direction of flow Suppose the mass 
of water A^BpA-B, comes m a short t.me d to CnDoCTD,, and let the 
work done on the mass be equated to its change of kinetic energy 
during that period. Let I be the length A^A, of the portion of the 
I stream considered, an<l z the fall of surface level m that distance 
I Let Q be the discharge of the stream per second 
I Change of Kinetic tnergy — At the end of the time 9 there aic as 
many particles possessing Ihe same velocities m the space CoDoAjBj 
as at the beginning The 
change of kinetic energy is 
therefore the difference of 
the kinetic energies of 
AgBjCoDo and A,BaCiD, 

Let fig 119 represent the 
cross section Aotep, and let 
w be a small element of its 
area at a point where the 
velocity is t» I.et 0^ be the 
whole area of the cross section and the mean velocity lor the 
' whole cross section From the definition of iiiean velocity we h we 

I «o = 2:wti/flo 

Let + where w is the difference between the velocity at the 
! small element w and the mean velocity For the whole cross section, 
I Zww~o 

The mass of fluid passing through the element of section w, m 9 
seconds, is {G/g)b)v9, and its kinetic energy is {(M2g)u}V^0 For the 
whole section, the kinetic energy of the mass AyB^CoDo passing m 0 
seconds is 

(Gtf/ag)SwF’ - (Ge/2g)lw(^® + + u/*), 

= (G9l2g) {u^i +iwa;=(3Mp (- mi)} 

The factor 3'Wn + “' w equal to 2t<o + *^, a quanbty necessarily 
jxisilive Consequently and consequently the kinetic 

energy of AoBoCoDo is greater than 

(Gej2g)U^u^^ or (Gfl/2g)Q«„a, 

which would be its value if all the particles passing the section had 
the same veloaty Let the kinetic energy be taken at 
a{GBf2g)Q,u,» = a{Gej2g)QUo\ 

where a is a conrective factor, the value of which was estimated by 
J. B C J B61anger at i i.* Its precise value is not of great un- 
portance. 

In a similar way we should obtam for the kinetic energy of 
AiBjCiD] the expression 

a{GO/ag)n,iii»=o(G«/ag)Qu,a, 

where flj, m, are the section and mean velocity at AjBj, and where a 
may be taken to have the same value as briore -mthqjit any im- 
portant error 

Hence the change of kmeltc energy in the whole mass AoBoAjBi 
in B seconds is 

a(G»/2g)QK»-«^») (I) 

Motive Work of the Weight and Pressures — Consider a small 
filament which comes m 9 seconds to The work done by 
gravity dunng that movement is the same as if the portion were 
earned to Let dQO be the volume of a^^ or s^rid )’i the 
depths of 011 ^1 hrom the surface of tlie stream Then the volume 

^ Boussmesq has show n that this mode of determining the corrge d vc 
factor a is not satisfactory. 



Fig 119 
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dQ 6 nr GdQfi pounds falls through a vertical height s +yi --Vo, aad 
the work done by gravity Ls 

GdQ0(3+y, -y^ 

Putting pa for atmospheric pressure, the whole pressure per umt of 
area at is + pa, and that at Oj is - (Gvi + />«) The work of 
tlicse pressures is 

G(y, +PajG - y, - />./G)dg<? =G(y„ - v,)dQ<». 

Adding this to the work of gravity, the whole work is GtdQ 9 , or, 
for the whole cross section, 

GiQd (2) 

Work expended in Overcoming the FrtcHon of the Stream Bed — 
Let A'B', be two cross sections at distances s and s-fd« from 

A(,B(, Between these sections the velocity may be treated as uni- 
form, because by hypothesis the changes of velocity from section 
to section are gradual Hence, to this short length of stream the { 
equation for uniform motion is applicable. But In that case the 
work in overcoming the friction of the stream bed between A'B' and 
A-'B' w 

GQ0f(«*/4?)(x/n)ds. 

where u, x, ate the mean velocity, wetted perimeter, and section 
at A'B' Hence the w'hole work lost m friction from A„Bu to \,Bj 
w ill be 

C,Qejj«' 2 g)(x/ii)d^ (1) 

Fquatmg the work given m (2) and (3) to the change of kinetic 
energy given m <i), 

a(GQe/ 2 g)iu^^ -u,-) ^GQse -G(,i 0 j^*n^-/ 2 g){x/ii)ds . 

j no Fundamental Differential Equation of Steady Varied Motion — 
Suppose the equation jubt found to be api)lied to an lodehnitely 
short length ds of the stream, limited by the end sections ab, 
taken for simnUtity normal to the stream bed (fig 120) For that ' 
short length of stream the fall of surface level, or dil/erence of level of | 



Fig 120 

a and <7„ may l>e wiitten dz Also, if we write u for u^, and u yduUx 
M,, the term {Ui^-uOfig becomes udu;g Hence the equation 
applicable to an indefinitely short length of the stream is 

dz " iidiffg + {x/H)liuff2g)ds (1) 

From this equation some general conclusions may l^e arrived at as 
to the form of the longitudinal section of tlie stream, but, as the 
investigation is somewhat complicated, it is convcmtnt to simplify 
jt by restricting the conditions of the problem 

ModifuMliun of the Formula for the Restricted Case of a Stream 
flowing in a Prismatic Stream Bed of Constant Slope — Let i be 
the constant slojic of the bed Draw ad parallel to the be<l, and ar 
honzontal Then dz la sensibly equal to a'c 'Fhe depths of the 
stream, h and k +dh, are sensibly equal to ab and a'b', aiul theitfore 
dh=a'd. Also cd is the fall of the bed in the distance ds, and is 
equal to ids Hence 

dz =a'c =cd -a'd —ids -dh (2) 

Since the motion steady — 

Q =n« = constant 

Differentiating, 

Udu +Mcff] = 0 , 

<fH= -tidiljil 

Let X be the width of the stream, then dClstxdh very nearly In 
setting this value, 

du - - {ux!(l)dh (3) 

Putting the values of du and dz tound m (2) and (3) m equation (i), 
tds^dha: ^ {u^x/gQ)dh -f (xl^t{**^j 2 g)ds , . 

dkfde c |i - (x/o>f{«7sv)}/T* - 

Further Resinciion to the Case of a Stream Rectangular Section 
and of Indeflruie Width — The equation might be dasonseed m the 
form )ust given, but it becomes a little simplear if restancted m the 
way just stated. For, if the stream jb rectanguU^ xh «r 0 , and tf x 
18 large compared with k, Qjx^xhlx^h nearly Tlien equation (4) 
becomes 

dhjds a»(i - i^^fagthyil - i^fgh) (5) 

^117 General Indications as to the Form of Water Surface fur- 
,ushed by Equation {3) — Let A^i (fig. 121) be the water suiface. 


BjB, the bed in a longitudinal section of the stream, and ah any 
section At a distance s from the depth oft being h Suppose 
B*Bj, BoA„ taken as rectangular coordinate axes, then Ahfds is the 
trigonometric tangent of the angle whicli the surface of the stream 
at a makes with the axis B„B, This tangent dhlds will be positive, 
if the stream is increasing in clepth in the direction B(,Bj , negative, 



if the stream is diminishing in depth from B9 towards B^ If (ikfds ao, 
tlie siiriaco of the stream is paralltl to the bed, as in cases of unilorm 
motion. But from equation (») 

dhids^o, i{i-(x!il)s{Hffig)- o, 

(•(•F/2?) =(ft/x)» -»H«, 

which is the well-known general equation for uniform ii'olion, ImsciI 
on the same assumptions as the icpiation for varied steady motion 
now being considered The case of uniform motion is thercfoie a 
limiting case between tw'o different kinds of varied motion 
Consider the possible changes of value of the fraction 
(I -iu*ftgth)fH ~u*/gh). 

,Vs k tends towards the limit o, and consequently « » large, the 
I nuroeratoi tends to the limit - so (in the other hand if h=oo , in 
' which case u is small, the numerator becomes eipial to 1 For a 
' value H of A given by the equation 

5 -ti^lagili n=o, 

H 

ue fall upon tlie case of uniform motion llic results just stated 
may be tabulated thus — 

For /» so, H, >H, i» , 
the numerator has the value - no , o, > o, i 
Next consider tlie donommator. If h becomes very small, m which 
case u must be very large, the denominator tends to the limit - v> 
Ks h becomes very large and u consequently very Hxnall. the de- 
nominator tends to tlie limit i For hauffg, or u*:sj(gh), the 
flenommator becomes zero Hence, tabulating tliese results as 
before — 

For h -0, u^lg, >u^lg, 00 , 
the denominator bi'comes o, ■> 0,1. 

§ itS Case I — Supjxise h>-u*fg, and also k>H, or the depth 
greater than that corresponding to uniform motion In this case 
dhjds IS positive, and the stream increases m depth in the direction 
of flow In hg 122 let BpB, bo the bed, Cr,Cj a line jsarallel to the 
bed and at a height above it equal to H By hypothesis, the surfac e 



" - 

Fig 122 

AoA, of the stream is alxive Co(^, and it has just been shown that the 
depth of the stream mcreases Irosn toward-s But going up 
stream h appcoacbes more and more nearly the value H, and Biere- 
fore dhjds ajiptoachQS the hunt o, or the surface of the stream is 
asymptotic to <VA Going down stream A increases and u dimiuishes, 
ihenumcratoranddenominatorof thefraction(i -juVigih^fli -u*/gk) 
both tend towards the hmit 1 , and dhjds to the limit t That is, 
the surface of ttie stream tends to become asymptotic to a horizontal 
line D(Py 

The form of water surface here discussed is produced when the 
flow of a stream ongmally uniform is altered by the construction of 
a weir The raising of the water surface above the level C,jZi is 
termed the backwater due to the weir. 

§*19- Case 2.-^Suppose A > m*/^, and also A H Ihen dhjds is 
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neg.ttiv e, ami the stream is diminishing in depth in the direction of 
flow In fig 123 let B(,B, be the stream bed as before; QC, a hne 
drawn jiar^lel to at a height above it equal to H By hypo- 
tho'.is the surface A^, of the stream is below C^, and the depth has 
f, just lieen shown to 

^ _ dimmish from 

towards Bj Going 
lip stream h ap- 
proaches the limit 
H, and dh/ds tends 
to the limit zero 
That IS, up stream 
AjAj IS asymptotic 
to ( „{'j Going down 
•■tream h diminishes 
and u increases , the 
denominator of the frac- 





Fig 


m«(]uality diminishes, the 

tion (I - iu^l 2 gik)l(t -u*lgh) tends to the limit zero, and con- 
se<ii)cntly dhld-i tends to 00 That is, down stieam A^^Aj tends 
to a direction jicrpendicular to the bod Befoic, however, this 
limit w.vs reached the assump ions on which the general equation is 
based would cease to be even nimroximately true, and the equation 
would ciasp to br applicable Tlie filaments would have a relative 
motion, which w'ould make the influence of internal friction in the 
fluui too imiiortant to be neglected A stream surface of this form 

may be pro- 
duced if there 

~ 18 an abrupt 

fall m the bed 
of the stream 
124) 

On the Ganges 
canal, as ong- 
i n a 1 1 y c o n- 
structed, there 
were abiupt 
falls precisely 
of this kiml, 
and it appears 

that the lowering of the water surface and increase of velocity 
wlmh sucli falls iKcasion, for a distance of seune miles up stream, 
was not loie-.ee II Ihc result was tliat, the veleKity above the 
falls being grt'ater than was intended, the bed was scoured and 
coiisideiable damage was done to the works. “ When the canal 
was first opened the water was allowcel to pass freely over the 
crisis ot the eiverfdlls, which were laid on the level of the bed 
of till earthen ehauncl , erosion of l>od and sides for some miles 
up lapiclly followt'd, and it soon became apparent that means 
must lie adopted for raising the surface of the stream at 
those points (that is, the crests of the* falls) Planks were accord- 
ingly fixed in the grooi'es aliove the bridge arches, or temporary 
w< irs were formed over whu h the water was allowed to fall , in some 
casts the sin face of the water was thus raised above its normal 
height, causing a backwater in the channel aliove” (Crofton’s 
Re pot t on the Ganges Canal, p 14). Fig 125 represents m an ex- 
«igge rated form what probably occurred, the eliagram bemg intended 
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to represent some miles' length of the canal bed above the fall 
A A parallel to the canal bed is the level corresponding to uniform 
motion W’lth the intended velocity of the canal. In consequence of 
the presence of the ogee fall, however, the water surface would take 
some such form as BB, corresponding to Case 2 above, and the 
velocitj would be greater than the intended veloci^, nearly in the 
invi rse ratio of the actual to the Intended depth. By constructing 
a weir on the crest of the fall, as shown by dotted Imes, a new water 
surface CC corresponding to Case i would be produced, and by 
suitably choosing tlie height of the weir this might be made to agree 
approximately with the intended level AA. 

§ 120 Case 3 — Supjiose a stream flowin|[ uniformly with a depth 
k<K^'g For a stream in uniform motion fw*/ag = mi, or if the 


stream is of indefinitely great width, so that m = H, then “ »H, 
and H = pu^l2gt Consequently the condition stated above mvolves 
that 

tu*l2gt < M®/?. or that » > (/z 

If such a stream is interfered with by the construction of a weir 
which raises its level, so that its depth at the weir becomes h^'^ifijg, 
then for a portion of the stream the depth A will satisfy the con- 
ditions h-cu‘lg and A>H, which are not the same as those assumed 
in the two previous cases At some point of the stieam above the 
weir the d^th h becomes equal to u^/g, and at that point dh/ds 
becomes infinite, or the surface of the stream is normal to the bed 
It IS obvious that at that point the influence of internal friction will 
be too great to be neglected, and the general equation will cease to 
represent the true conditions of the motion of the wat<‘r It is known 
that, m cases such as this, there occurs an abrupt rise of the free 
surface of the stream, or a standing wave is formed, the conditions 
of motion m which will be examined presently 

It appears that the condition necessary to give rise to a standing 
wave is that i '-('/2 Now f depends for different channtls on the 
roughness of the channel and its hydraulic mean depth Bazin 
calculated the values of f for channels of different degrees of rough- 
ness and different depths given in the following table, and the corre- 
sponding minimum values of 1 for which the exceptional case of the 
production of a standing wave may occur 


j N iiure of Bed of Stream, 

Slope l>elow 
whiLii a Sutid* 
mg Wave is 
impossible in 
feet per foot 

Standing Wave Formed 

Slope in feet 
per foot 

Lc ist Depth 
in feet 




0 002 

0 262 

Very smooth cemented surface 

0 00147 

• 

0-003 

098 




0 004 

065 




0 003 

.194 

Ashlar or bnckworlv 

0 00186 

■ 

0 004 

'107 




0 006 

0 ,8 




0 004 

I 18: 

Rubble masonry 

0 Ooz ^5 


0 ooG 

5 -J 5 




0 OKI 

262 



1 

0 006 

3 478 

Earlh | 

0 00275 


0 010 

1 542 

__ 1 


1 

0015 

9 t 0 


Stanium. Wavks 

§ 121 The formation of a standing wave was first obscivcd by 
Bidonc Into a small rectangular masonry channel, ha\ ing a slope 
of o 023 ft per foot, he ailinitted water till it flowed uniformly with 
A depth of o 2 ft. He then placed a plank acioss the stream which 
laised the lev-el just above the obstruction to o 05 ft He found that 
the stream above the obstruction was sensibly unaffected up to a 
pomt 15 ft from it At that point the depth suddenly increased 
from 0-2 ft. to 0-56 ft The velocity of the stream m the part un- 
affected by the obstruction ivm 5 •'54 ft per second. Abo\e the point 
where the abrupt change of ' depth occurred k®s= 5 54®- 30 7, and 
gA = 32'2 xo 2 = 6-44 , hence «® was'-gA Just below the abrupt 
change of depth 14 = 5-54x0-2/056 = 197; m® = 3 88; and gh~ 
32 2 X o 56= 18-03 , hence at this point u^<gh Between these two 
points, therefore, k® = gA , and the condition for the production of a 
standing wave occurred 

The ^ange of level at a standing wave may be found thus Let 
fig. 126 represent the longitudinal section of a stream and ab, cd 


a a 

j , ^ 

„ J : k 


/ 



Fig. 126. 

cross sections normal to the bed, which for the short distance con- 
sidered may be assumed horizontal Suppose the mass of water 
abed to come to a*b'c'd' in a short time t , and let Uq, u, be the 
velocities at ab and cd, 0, the areas of the cross sections. The force 
causing change of momentum m the mass abed estimated horizont- 
ally IS simply the difference of the pressures on ah and cd. Putting 
A0, A, for the depths of the centres of gravity of ab and cd measured 
down from the free water surface, the force is G{A^ - AiO.) pounds, 
and the impulse m t seconds is G (Apf^ - A,Qi) t second pounds 
The horuontal change of momentum is the difference of the momenta 
of ede'd' and oAa'A' ; that is, 
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Hence, equating impulse and change of momentum, 



For simplicity let the section be rectangular, of breadth B and 
depths H, and H,, at the two cross sections considered ; then 
=s JH,, and A, = JH, Hence 

But, smce = ^2^Ul, we have 

Ho*-H^«=(2V/g)(Ao«/H,-H,) (2) 

This equation is satisfied if Ho = H,, which corresponds to the case 
of uniform motion Dividing by Hq - Hj, the equation becomes 




JHo. 


( 3 ) 

( 4 ) 


In Bidone’s experiment i<o = 5 54, and H = o 2 Hence H, = 0 52, 
which agrees very well with the observed height 

§ 122. A standmg wave is frequently produced at the foot of 
a weir Thus m the ogee falls originally constructed on the Ganges 
I anal a standmg wav e was observed as shown m fig 127 The water 
falling over the weir crest A acquired a very high velocity on the 
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st< ej) '■lope AB, and tlie section of the stream at B became very 
small It easily happened, therefore, that at B the depth 
In flowing along the rough apron of the weir the velocity u dimmishe<l 
and the depth h increased \t a point C, where k became equal to 
u-jg, tlie conditions for producing the «tanding wave occurred 
Ik'yond C the free surface abruptly rose to the levd corresponding to 
uniform motion with the assigned slope of the lower reach of the 
carnil 

V standing wave is sometimes formed on the down stream side of 
bridges the piers of which obstruct the flow of the water Some 
interesting cases of this kind are described in a paper on the " Floods 
m the Nerbudda Valley” m the Proc Inst Civ Eng vol xxvii 
p 222, by C llowden hig 128 is compiled from the data given 
in that paper It represents the section of the stream at pier 8 of 
the Towah Viaduct, 
durmg the flood of 1865. 
I he ground level is not 
exactly given by How- 
den, but has been in- 
ferred from data given 
on another drawing The 
V elocity of the stream 
was not observed, but 
the author states it was 
jirobably the same as at 
the Gunjal river during 
a similar flood, that is 
16 58 ft per second. 
Now, taking tlm depth 
on the down stream face 
of the pier at 26 ft , the 
velocity necessary for the 
protlm tion of a standing 
wave would be m = tjigh) 
^ ^/{32 2 X 26) = 29 ft 
jjer second nearly But 
the velocity at this 
pomt was probably from Howden's statements 1658x^ = 255 
ft , an agreement as close as the approximate character of the 
data woiud lead us to expect 

XI ON STREAMS AND RIVERS 

§ 123 Catchment Basin — A stream or river is the channel for the 
dischar^ of the available rainfall of a district, termed its catchment 
basin. The catchment basin is surrounded by a ndge or watershed 
line, contmuous except at the pomt where the nver finds an outlet 
The area of the catchment basm may be determined from a suitable 
contoured map on a scale of at least i m 100,000 Of the whole ram- 
fall on the catchment basm, a part only finds its way to the stream 
Part is directly re-evaporated, part is absorbed by vegetation, part 
may escape by percolation mto neighbouring districts The follow- 
mg table gives the relation of the averse stream discharge to the 
average rainfall on the catchment basm (Tiefenbacher) 



Cultivated land and spring- I 
forming declivities . / 

Wooded hilly slopes 
Naki>d unfissured mountains 


Ratio of average by EiapoiitiN) 

Discharge to &>- , in per cent 01 

average Kainfall total Rainfall 


3 to 33 

35 to 45 
•55 to 60 


67 to 70 

55 to 63 
40 to 45 


§ 124 Flood Discharge — The flood discharge can generally only’ be 
determined by exammmg the greatest height to which floods have 
been known to rise To produce a flood the rainfall must be heavy 
and widely distributed, and to produce a flood of exceptional height 
the duration of the rainfall must be so great that the flood wateis 
of the most distant affluents reach the point considered, simult.ine- 
ously with those from nearer points. The larger the tatchmi iit 
basm the less probable is it that all the conditions tending to pro- 
duce a maximum discharge should simultaneously occur Further, 
lakes and the nver bed itself act a.s storage reservoirs during the rise 
of water level and dimmish the rate of discharge, or serve as flixxl 
moderators 1 he influence of these is often important, bet aiise v t ry 
heavy rain storms are in most countries of comparatively short 
duration Tiefenbacher gives the following estimate of the flood 
discharge of streams m Europe — 

Flood discharge uf Siichiiis 
per Second per Sou tie Mih 
of Catchment llaMi. 

In flat country . . 8 7 to 12 3 tub ft 

In hilly distncts . 17 5 to 22 5 ,, 

In moderately mountainous districts 2 to 150 ,, 

111 very mountainous distncts . 50 o to 75 o ,, 

It has been attempted to express the decrease of the rate ot flood 
discharge with the increase of extent of the catchment basin by 
empirical formulae 1 hus Colonel P. P L. O’Connell proposed vhc 
formula y—M^x, where M ls a constant cal'cd the modulus of the 
river, the value of which de|)ends on the amount of rainfall, the 
physical characters of the basm, and the extent to which the flixids 
are moflerated by storage of the water If \l is small foi an\ given 
river, it shows tliat the rainfall is small, or that the peimcabihty or 
slope of the sides of the valley is such tliat the water does not cli.im 
rapidly to the river, or tint lakes and nver bed moderate the rise of 
the floods If values of M are known for a number of nvcis they 
may be used m mfernng the probable discharge of other similai n\ ers 
For British rivers M vanes from 0’43 for a small stream diaumi,^ 
meadow land to 37 for the lyne Generally it is about 15 or 20 
For large Eurt^aa rivers M vanes from ib lor the Stine to 07 *5 foi 
the Danube For the Nile M = 1 1, a low value which lesnlts from the 
immense length of tlie Nile tliroughoul whuh it receives no afllucnt, 
and probably also fioin the influence of likes Foi dillerent tiibu- 
tiries of the Misstssippi M vanes from i y to 50 For various Indian 
rivers it var.es from 40 to 303, tins variation being due to the great 
variations of rainfall, slope and chiractcr of Indian rivers 

In some of the tank projects m India, the flood dischaicc has been 
calculated from the formula D-C\Jn^, where D is the discharge m 
cubic yards per hour from n stpiare miles of basin The constant t 
was taken =01,523 m the designs for the Kkrooka tank, - 75, wo on 
Ganges and Godavery works, and = 10,000 on Madras works 

§ 125 Action of a btream on its Bed — If the velocity of .1 stre.im 
exceeds a certam limit, depending on its size, and on the size, hcavi 
ness, form and coherence of the 
material of which its bed is com- 
posed, it scours its berl and 
Carnes forward the matenals. ' f) 

The quantity of matenal which 

a given stream can carry m ” ^ 

suspension depends on the size ® ^ 

and density of the particles m Fit, 129 

suspension, and is greater as 
the velocity of the stream is greater 


If in one part of its course the 
velocity of'a stream is great enough to scour the bed and the water 
becomes loaded with sut, and m a subsequent part of the river’s 
course the velocity is diminished, then part of the transported 
matenal must be deposite<! Probably deposit and scour go on 
simultaneously over the whole nver bed, but m some parts the rale 
of scour is in excess of 

the rate of deposit, and U-U-i:-. 

m other parts the rate 
of deposit IS m excess 
of the rate of scour 
Deep streams appear to 
have the greatest scour- 
ing power at any given 
velocity It IS possible 
that the difference is 
stnctly a difference of 
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transporting, not of scounng action Let fig. 1 29 represent a secti on of 
a stream Tlie matenal liftM at a mil be diffus^ through the mass of 
the stream and deposited at different distances down stream 'Lhc 
average path of a particle hfted at a will be some such curve as abc, 
and the average distance of transport each time a particle 11 hfted 
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will be representod by ac. In a deeper stream such as that in fig. 
130, the averaM height to which particles are lifted, and, since the 
rate of vertical fall through the water may be assumed the same as 
before, the ai trage distance a'c’ of transport will be greater Con- 
sequently, .ilthoiigh the scouting action may be identical in the two 
streams, the velocity of transport of material down stream is greater 
as the (Icpth of the stream is greater The effect Is that the deep 
stream excavates its bed more rapidly than the shallow stream 

§ liO Bottom Velocity at wktcfi Scour commences — The following 
Imttom velocities were determined by P L G Dubuat to be the 
maximum velocities consistent with stabihty of the stream bed for 
different materials 

Darcy and Bazin give, for tlie relation of the mean velocity t>,„ 
and bottom velocity 

+ to 
But 

1 akmg a mean value for f, we get 

and fiom this the folk>\\ing values of the mean velocity are ob- 
tained — 



Jiottom Velocity 

Mean Velocity 

= I'm 

1 Soft e.'irlh 

» -25 

33 

2 T^oam 

0 50 

1 00 

65 

3 Sand 

1 30 

4 Gravel 

2 00 

2 62 

5 Febbles . . . 

3 ‘40 

4 46 

6 Broken stone, flmt 

j 00 

5 is 

7 Chalk, soft shale 

5 00 

636 

8 Rock in beds 

6 00 

7 87 

9 Hard rock 

10-00 

13 12 


rive following table of velocities which should not be exceeded 
ill channels is given m the Ingenieurs Taschcnbuch of the Verem 
Hutto *’ — 


Slimy earth or brown claj 
Clay 

Firm sand . 

Pebbly bed 

Boulder bed . . . 

Conglomerate of slatv fragments 
Stratified rocks 
Hard rocks 


' Surface 
j Velocity 

Mean 

Velocity 

Bottom 

Velocity 

! 40 

36 

26 

1 '9^ 

73 

52 

x -97 

i‘ 5 i 

1 02 

1 4 00 

3 15 

2-30 

j 5 00 

4 03 

3 08 

7 2 -'^ 

6 -to 

4-90 

8 00 

7-45 

0 00 

, *4 00 

12 L 3 

10-36 


[ON STREAMS 

happen if by artificial means the eroaon of the banks is prevented 
If a river flows m soil mcapaUe of lesisting its tendency to scour 
it u necessarily sinuous (§ 107), for the sUglitest deflection of the 
current to either side begms an erosion wmeh increases progres- 
sively ttW a considerable bend is formed If such a river is 
straightened it becomes sinuous again unless its banks are pro- 
tected from scour 

§ 128 Longitudinal Section of River Ihe declivity of riveis 

decreases from source to mouth In their higher paits lapid and 
torrential, flowing over beds of gravel or boulders, tliey enlarge m 
volume by receiving affluent streams, their sloiie diminishes, then 
bed. consists of smaller materials, and finally they reach the sea 
Fig 1 31 shows the length in miles, and the surface fall m feet pci 
mile, of the Tyne and its tributaries 

The decrease of the slope is due to two causes (1) The action of 
the transporting power of the wrater, carrying the smallest debris 
the greatest distance, causes the bed to be less stable near the mouth 
tlnui ill the higher parts of tin. river , and, as the river adjusts its 
slope to the stability of the bed by scouring or increasing its smuous- 
ncss when the slope is too great, and by silting or straightening its 
course if the slope is too small, the decreasing stability of the bed 
would coincide with a decreasing slope (2) The increase of volume 
and section of the river leads to a decrease of slope , lor the larger 
the section the less slope is necessary to cnsuic a given velocity 
' The following investigation, though it relates to a purely arbitiaiy 
case, IS not without interest Let it be assumed, to make the con- 
, ditions definite — ^(i) that a river flows over a bed of uniform resist- 
ance to scour, and let it be further assumed that to maintain stability 
the velocity of the river in these circumstances is constant from 
source to mouth , (2) suppose the sections of the river at all points 
are similar, so tliat, b being the breadth of the river at any point, its 
I hydraulic mean demth is ab and its section is cb\ where 0 and c are 
I constants applicable to all parts of the nver , (3) let us further assume 
that the discharge increases uniformly m consequence of the supjily 
from affluents, so that, if I is the length ol the river from its source to 
any given jxiint, the 

j discharge tnere will be ^ ]} x 

kl, where h is another 
I constant applicable to 
I all ixvints m the course 
' of the nver 
I Let AB (fig 13*) be 
the longitudinal section 
of the river, whose 
sdurce IS at A , and 
take A for the ongin of 


i 

It 127 Regime of a River Channel — A river channel is said to be in 
a state of regime, or stability, when it changes little in draught or 
form in a series of years In some rivers the deepest part of the 
channel changes its position peipictually, and Is seldom found in the 
same place m two successive years The sinuousness of the rivei 
also changes by the erosion of the banks, so that m time tlie position 
of the nver is coniph’tc ly altered In other rivers the change from 
year to year is very small, but probably the regime is never perfectly 
stable except vvhcie the rivers now over a rocky bed. 

If a river had a constant discharge it would gradually modify its 
bed till a permanent legime was established But as the volume 


» - Ttm. 
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Fig 132 



discharged is constantly changing, and therefore 
the velocity, silt is depositcxi when the velocity 
decreases, and scour goes on when the vtlocity 
increases in the same place When the scounng 
and silting are consmerable, a peifect balance 
betw'cen the two is rarely established, and hence 
continual variation-, occur in the form ol the river 
.vnd the direction of its currents In oth^ cases, 
where the action is less violent, a tolerable balance nlay be established, 
and the deepening <n the bed by soonr at one time is compensated by 
the silting at another. In that case the general regime is permanent, 
though alteration is constantly going on Thb b more likely to 


vertical .ind horirontal coordinates Let C be a point wdiose ordinates 
are x and y, and let the rivet at C have the breadth b, the slope 1, 
and the velocity v. 

Since velocity x area of section = discharge, * kl, or fc = (hljcv) 
Hydraulic mean depth *06 =a ^,'{kllcv) 

But, by the ordmary formula for the flow of rivers, mi = fv® , 

But / 13 the tangent of the angle which the curve at C makes with 
the axis of X, and is therefore -dy/dx Also, as the slope is small, 
/= AC = AD = nearly 

dyfdx = (fv“/a) ^/(f/AA) , 
and, remembering that v is constant, 

y=(2fid/a) ^(exjk) , 

or y’* = constant x x , 

so that the curve is a common parabola, of which the axis is hori- 
zontal and the vertex at the source. This may be considered an 
Ideal longitudinal section, to which actual rivers ap- 
proximate more or less, with cxccjitions due to the vary- 
ing hardness of their beds, and the irregular manner m 
w hich their volume increases 

§ 129 Surface Level of River — The surface level of a 
river is a pi me changing constantly in jxisition from 
changes in the volume of water discharged, and more 
slowly from changes m the n\cr bed, and the circum- 
stances affecting the drainage into the nver 

For the purposes of the engineer, it is important to 
determine (i) the extreme low water level, (2) the 
extreme high water or flood level, and {3) the nighest 
navigable level 

I Low Water Level cannot be absolutcl/’ known, 
because a nver reaches its lowest level only at rare inter- 
vals, and because alterations m the cultivation of the 
land, the drainage, the removal of forests, the removal 
or erection of obstructions in the river bed, &c., gradu- 
ally alter the conditions of discharge, The lowest level 
of which records can be found is taken as the conven- 
tional or approximate low water level, and allowance is 
made for possible changes. 

a. High Water or Floo 4 Level — The engineer assumes as the highest 
flood level the highest level of which records can be obtained. In 
fonnmg a judgment of the data available, it must be remembered that 
the highest level at one point of a nver 1$ not always sunultaaeous 
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with the attainment of the highest level at other points, and that 
the rise of a river m flood is very diflerent m diflefent parts of its 
coarse. In temperate regions, the floods of nvers sekkxn rise more 
than 20 ft. above lovr- water level, but m the tropics the nso of floods 
IS greater 

3 Highest Navigable Level — When the river rises above a certain 
level, navigation becomes difficult from the increase of the velocity 
of the current, or from submersion of the tow paths, or from the head- 
way under bndges becoming insufficient OrdiMnly the lughcst 
navigable level may be taken to be that at which the river begins to 
overflow its banks 

^ 130 Relative Value of Different Materials for Submerged Works — 
That the power of water to remove and transport diffcicnt materials 
depends on their density has an impoitant bearmg on the selection 
of mateiials for submerged works In many cases, as in the apions 
or floorings beneath bridges, in front of locks or falls, and m the 
formation of training walls and breakwaters by pterres perdus, 
which have to resist a violent current, the materials of which the 
structures are composed should be of such a sire and weight as to 
be able individually to resist the scouring action of the water llic 
heaviest materials will therefore be the best , and the different value 
of materials m this respect will appear much more striking, if it is 
remembered that all materials lose part of their weight m water 
A block whose volume is V cubic feet, and whose density m air i. 
w tb per cubic foot, weighs m air aiV lb, but m water only {tv - O2 3) 
Vlb 



Weight of a Cub ht m Ih 1 
In Air j In Water, 

I Based t 

187 3 

1249 

[ Brick 

130 0 

676 

i Brickwork 

112 0 

I 40 6 1 

1 Granite and limestone 

170 0 

1 107 d ; 

Sandstone 

144 0 

I Si 6 I 

Masonry 

110-143 

1 33 6-Si<6 ] 


§ 131 Inundation Deposits from a River — When a river carrying 
silt periodically overflows its banks, it deposits silt over the area 
flooued, and gradually raises the surface of the countty The silt is 
deposited m greatest abundance where the w-ater first leaves the 
river It hence results that the section of the country assumes a 

f ieculiar form, the river flowing 111 a trough along the crest of a ndge, 
rom which the land slopes downwards on both sides The silt 
deposited from the w iter forms two wedges, having their thick ends 
towards the river (fig 133) 




Fig 133 


1 his IS strikingly the case with the Mississippi, and that nver is 
now kept from flooding immense areas by artificial embankments or 
levees In India, the term deltaic segment is sometimes applied to 
that portion of a nver runnmg through deposits formed by inunda- 
tion, and having this char.actenstic section The irrigation of the 
country in this case is very easy , a comparatively slight raising of 
tlie liver surface by a wcir or annicut gives a command of level 
which permits the water to be conveyed to any part of the distnet 

§ 132 Deltas — The name delta was originally given to the A- 
shaped portion of Lower Egypt, mcluded between seven branches of 
the Nile. It is now given to the whole of the alluvial tracts round 
river mouths formed by deposition of sediment from the nver, where 
its velocity Is checked on its entrance to the sea The characteristic 
feature of these alluvial deltas is that the river traverses them, not 
m a single channel, but m two or many bifurcating branches Each 
branch has a tract of the delta under its influence, and gradually 
raises the surface of that tract, and extends it seaward As the delta 
extends itself seaward, the conditions of discharge through the 
different branches change The water finds the passage through 
one of the branches less obstructed than through the others , the 
velocity and scouring action m that branch are increased ; in the 
others they dimmish The one channel gradually absorbs the whole 
of the water supply, while the other branches silt up But as the 
mouth of the new mam channel extends seaward the resistance in- 
creases both from the greater length of the channel and the formation 
of shoals at Its mouth, and the nver tends to form new bifurcations 
AC or AD (fig 134), and one of these may m time become the main 
channel of the nver 

§ 133 Field Operations preliminary to a Study of River Improve- 
ment . — There are requirea (1) a plan of the nver, on which the 
positions of lines of levelling and cross sections are marked , (2I a 
longitndmai section and numerous cross sections of the river , (3) a 
series of gaugings of the discharge at different points and m d^rent 
conditions of the nver 

Longitudinal Section — This requires to be earned out with great 
accuracy. A line of stakes m planted, foUowmg the smuositiee of the 


nver, and chamed and levelled. The cross secUous afc referred to 
the hno of stakes, both as to position and direction. T he detei mma- 
tion uf the surface slope 13 very difficult, partly from its extreme 
smallness, partly from oeciUation of the water Cunnmgham recom- 
mends that the slope be taken in a length of 2000 ft by four bimuL 
taneous observations, two on each side of the river 

§ 134 Cross Sections — A stake is planted flush with the water j and 
its level relatively to some point on the line of levels is determined. 
Then the depth of the wat^ is determined at a senes uf pomis (it 



fiossible at uniform distances) in a lino starting from the stake and 
perpendicular to the thread of the streaui 1 0 obtain these, a wire 
may l>e stretched across with equal distances marktd on it by hang- 
ing tags The dqith at each of these tags may be obtained by a 
hght wooden staff, with a disk-sliaped shoe 4 to 0 in in iliametcr 
If the dqith is great, soundings may be taken by a chain and weight 
To ensure the wire bemg perpendicular to the thread of tin stream, 
it is desirable to stretch two other wires similarly graduated, one 
above and the otlver below, at a distance of 20 to 40 yds A 
number of floats being then thrown m, it is obstTved whether they 
pass the same graduation on each wire 

For large and rapid rivers the cross section is obtained by sounding 
m the following way Let AC (fig 135) be the hue on which sound- 
ings are required A base line AB is measured out at right anghs 
to AC, and ranging staves arc set up at AB and at D in line with AC 
A boat 18 allowed to drop down stream, and, at the momemt it comes 
m line with AD, the lead is 
dropi>©d, and an observer m the 
boat takes, with a box sextant, c 

the angle AEB subtended by • 

AB The soumling hne may 
have a weight of 14 lb of lead, 
and, if the boat drops down 
stream slowly, it may bang near 
the bottom, so th it the observa- 
tion is made mstantly In ex- 
tensive surveys of the Missia- 
sippi observers with theodolites 
were stationed at A and B The 
theodolite at A was directed 
towards C, that at B was kept 
on the boat When the beat 
came on the line AC, the ob- 
server at A signalled, the sound- 
ing line was droppied, and the 
observer at B read off the angle 
ABE By repeating observations a number of soundings are ob- 
tained, which can be plotted m their proper position, and the form 
of the river bed drawn by connecting the extremities of the lines 
From the section can be measured the sectional area of the stream 
O and Its wetted perimeter x. and from these the hydraulic mtan 
depth m can be calculated 

§ 133 Measurement of the Discharge of Rivers — The area of cross 
section multipbed by the mean velocity gives the discharge of the 
stream. The height of the nver with reference to some fixed mark 
should be noted whenever the velocity is observed, as the \tlocity 
and area of cross section are different m different states of the river 
To determine the mean velocity various methods may be adopted , 
and, smee no method is free from liability to error, either from the 
difficulty of the observations or from uncertainty as to the ratio of 
the mean velocity to the velocity observed, it is desirable that more 
than one method should be used 



Instrlmxmts for Mbajsuring the Velocity or Water 
§ 1^6. Surface Floats are convenient for determming the surface 
velocities of a stream, though their use is difficult near the banks. 
The floats may be small bolls of wood, of wax or of hollow metal, so 
loaded as to float nearly flush with the water surfauia To render 
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them visible they may have a vertical painted stem. In expen- 
men ts on the Seine, cork balls if m diameter were used, loaded to 
float flush with the water, and provided with a stem In A J, C 
CunmnKham's observations at Roorkee, the floats were thin circular 
disks of English deal, 3 in diameter and in thick For observa- 
tions near the banks, floats 1 in diameter and | in thick were used 
To render them visible a tuft of cotton wool was used loosely hxed 
in a hole at the centre 

1 he velocity is obtained by allowing the float to be carried down, 
and noting the time of passage over a measured length of the stream 
If V ts the velocity of any float, t the time of passing over a length 
/, then e=/// To mark out clistinctly the length of stream over 
which the floats pass, two ropes may be stretched across the .stream 
at a distance apart, which varies usually from 50 to 250 ft , according 
to the size ann rapidity of the river In the Roorkee experiments 
a length of run of 50 ft was found best for the central two-fifths of the 
width, and 25 ft for the remainder, exc^t very close to the Iwnks, 
where the run was made 12J ft only The longer the run the less 
IS the proportionate erroi of the time observations, but on the other 
hand the greater the deviation of the floats from a straight course 
jiarallel to the axis of the stream To mark the precise position at 
which the floats cross the ropes, Cunningham used short white roiie 
pendants, hanging so as nearly to touch the surface of the water In 
this case the streams were 80 to 180 ft in width In wider streams 
the use of rojics to mark tlie length of run is impossible, and recourse 
must be had to box sextants or theoilolites to mark the path of the 
floats 

Tot AB (fig I Vd be a measured base line stiicllv parallel to the 
thread of the stream, and AA,, BB, lines at right angles to \B 
marked out by ranging rods at Aj and 
B, Siipjiosc observers stationed at V 
and B with sextants or theodolites, ami 
let CD be the path of any float down 
stream As tlie float approaches \ 
theobsen cratBkeeps it on the crossw ire 
of Ins instrument Ihe observer at A 
obsc rves the instant of the float reaching 
the line AA,, and signals to B who then 
reads off the angle ABC Similarly, as 
the float approaches BD„ the observer 
at A keeps it m sight, and when signalled 
to by B reads the angle BAD Ihe data 
so obtained arc sufficient for plotting 
the path of the float and determining 
the distances AC, BD 

The tunc taken by the float m passing 
over the measured distance may be ob- 
served by a chronograph, started as the 
float passes the upper lope or line, and 
stopped when it passes the lower In 
Cunningham’s observations tw’o chrono- 
meters were sometimes used, the time of passing one end of the run 
being noted on one, and that of passing the other end of the run 
lieing noted on tlie other Ihe chronometers were compared 
immediately before the observations In other cases a single 
chronometer was used placed midway of the run The moment of 
the floats pa-ssing the ends of the run was signalled to a time- 
keeper at the chronometer by shouting It was found quite pos- 
sible to count the chionometer beats to the nearest half second, 
and m some cases to the nearest quarter second 

§ 137 Sub-surtcue lloats — The velocity at different depths below 
the surface of a stream may be obtained by sub-surface floats, used 
precisely m the same way tis surface floats The most usual arrange- 
ment IS to have a large float, of slightly greater density than water, 
connected with a small and very light surface float The motion 
of the combined arrangement is not 
sensibly different from that of the large 
float, and the small surface float enables 
an observer to note the path an<l velo- 
city of the sub-surfacc float The in- 
strument IS, however, not free from 
objection If the large submerged 
float is made of very nearly the same 
density as water, then it is liable to be 
thrown upwards by very slight eddies 
m the w ater, and it does not mamtam 
its position at the depth at which it is 
intended to float On the other hand, 
if the large float is made sensibly 
heaviei than water, the indicating or 
surface float must be made rather large, 
and then it to some extent influences 
^ the motion of the submerged float 

Fig 137 Fig tJ7 shows one form of sub- 

surface float It consists of a couple 
of tm plates bent at a right angle and soldered together at the angle 
1 his is connected w ith a wooden ball at tlie surface by a very thm 
wire or cord As the tin alone makes a hea\ y submerged float, it is 
better to attach to the tm float some pieces of wood to dimmish its 
weight ill water Fig 138 shows the form of submerged float usetl 


B 


B, 


Fig 136 


I 


by Cunnmgham It consists of a hollow metal ball connected to a 
slice of cork, which serves as the surface float 

§ 138 1 mn Floats — Suppose two equal and similar floats (fig. 139) 
connected by a wire Let one float be a little lighter and the other 
A little heavier than watei Tlien the velocity of the combine<l 



Fig 138, Fig 139 


floats will be the mean of the suiface velocity and the velocity at the 
depth at which the heavier float swims, which is determined by the 
hngth of the connecting wire 'Ihus if v, is tlie surface vehxity 
an<l Vrf the velocity at the depth to which the lower float is sunk, the 
velocity of the combined floats will be 
\{v. f-tv) 

Consequently, if v is observed, and i’, determined by an expeiiratiu 
with a single float, 


Atcordmg to Cunningham, the twin float gives better results than 
the sub-surfacc float 

§ 139 VclocUy Hods — Anotlur foim of float is shown in fig 140 
Ihis consists of a cylindrical rod loaihsl at the lower tnd so as to 
float ntai ly vertical m water A wooden rod, with a metal cap at the 
bottom m which shot can be placed, 
answers better than anything else, ancl 
sometimes the wooden rod is made 111 
lengths, which can be screwed together 
so as to suit streams of different depths 
A tuft of cotton wool at the top serves 
to make the float more easily visible 
Such a rod, so adjusted in length that it 
sinks ncaily to the bed of the stream, 

' gives directly the mean velocity of the 
w hole vertical section in which it floats. 

§ 140 lievv’s Current Meter — No in- 
strument has been so much used in 
directly determining tJie velocity of a 
stream at a given point as the screw 
current meter Of this there are a 
dozen varieties at least As an example 
of the instrument in its simplest form, 

Revy’s meter may bo selected. This is an 
ordinary screw meter of a larger size than 
usual, more carefully made, and with its 
details carclully studied (figs 141, 142) 

It was designed after experience in gaug- 
ing the great South American riv ers The screw , w hich is actuated by 
the water, is 6 in in diameter, and is of the type of the Gnfiiths screw 
used m ships The hollow spherical boss serves to make the weight of 
the screw sensibly equal to its displacement, so that friction is much 
reduced On the axis aa of the screw is a worm which drives the 
countei This consists of two worm wheels g and h fixed on a common 
axis Ihe w'orm wheels are carried on a frame attached to the pm I 
By means of a string attached to / they can be pulled into gear with 
the worm, or dropped out of gear and stopped at any mstant A 
nut m can be screwed up, if necessary, to keep the counter per- 
manently m gear. The worm is two-threaded, and the worm wheel 
g has 200 teeth Consequently it makes one rotation for 100 rota- 
tions of the screw, and tne number of rotations up to loo is marked 
by the passage of the graduations on its edge m front of a fix^jl mdex 
The second worm wheel has 196 teeth, and its edge is divided mto 
49 divisions. Hence it falls behind the first wheel one division for a 
complete rotation of the latter The number of hundreds of rota- 
tions of the screw are therefore show n by the number of divisions on 
h passed over by an index fixed to g. One difficulty m the use of the 
ordinary screw meter is that particles of grit, gettmg mto the working 
parts, very sensibly alter the friction, and therefore the speed of tlic 
meter Revy obviates this by enclosing the counter in a brass Ikjx 
with a glass lace This box is filled with pure water, which ensures a 
constant coefficient of friction for the rubbing parts, and prevents any 
mud or grit findmg its way m. In order that the meter may place itself 
with the axis parallel to the current, it is pivoted on a veitical axis 
and directe<l by a Luge vane shown in fig 142 To give the vane 
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more directing power the vertical axis is nearer the screw than In 
ordinary meters, and the vane is larger. A second horizontal vane is 
attached by the screws x, x, the object of which is to allow the meter 
to rest on the ground without the motion of the screw being inter- 
fered with. The string or wire for starting and stopping the meter is 



(.arned thiough the centre of the vertical axis, so that the strain on 
it ma\ not tend to pull the meter oblique to the curi< nt The jutch i 
ot the strew is about 9 in The screws at x serve for Qllmg the meter 
with watci The whole apparatus is fixed to a ro»l (hg ij2), of a 
length proportionaU' to the depth, or for very great depths it is | 
fixed to a weighted bar lowereil by ropes, a plan invented by Kevy | 
The instrument is generally used thus The reading of the counter is 1 
noted, and it is put out of gear The meter is | 
then lowered into the water to the required 1 
position from a platform between two boats, ] 
or better from a temporary bridge Then the j 
counter is put into gear for one, two or five 
mmutes. Lastly, the instrument is laised j 
and the counter again read 1 he velocity is 1 
deduced from the number of rotations m unit | 
time by the formulae given below For 
surface velocities the counter may be kept 
permanently in gear, the screw being starteil 
and stopped by hand 

§ 1 41 Ihe Harlacher Current Meter — In 
thi‘ the 01 dinary counting apparatus is aban- 
doned A worm drives a worm wheel, which 
makes an electrical contact once for each 100 
rotations of the worm This contact gives a 
signal above water With this arrangement, 
a series of velocity observations can be made, 
without removing the instrument from the 
water, and a number of practical difficulties 
attendmg the accurate starting and stopping 
of the ordinary counter are entirely got rid 
of Fig 143 shows the meter The worm 
wheel z makes one rotation for 100 of the 
screw A pm moving the lever x makes the 
electrical contact The wires b, are led 
through a gas pipe B, this also serves to 
adjust the meter to a^ required position on 
the wooden rod dd The rudder or vane is 
shown at WH The galvanic current acts on 
the electromagnet m, which is fixed m a 
small metal box containing also the battery 
The magnet exposes and withdraws a colour^ 
disk at an openmg m the cover of the box 
§ 142. Amsler Laffon Current Meter — A 
very convenient and accurate current meter 
IS constructed by Amsler Laffon of Schaff- t 
iiausen. This can be used on a rod, amd | 
put mto and out of gear by a ratchet. The 
peculiarity m this case is that there is a double ratchet, so tliat 
one pull on the ^tnng p^uts the counter mto gear and a second 
puts it out of gear The string may be slack during the action 
of the meter, and there is less uncertainty than when the 



Fig. 142 


counter has to be held m gear For deep streams the meter \ is 
suspended by a wire with a heavy lenticular weight below (fig 144) 
The wire is payed out from a small winch D, with an index snowing 
the depth of the meter, and passes over a pulley B. 1 he meter is in 
gimbals and is directed by a conical rudder which keeps it facing the 
stream with its axis horizontal Theie is an electric circuit from a 
battery C through the meter, and a contact is made closing the circuit 
every too revolutions. The moment the circuit closes a bell rings 
By a subsidiary arrangement, when the foot of the mstrument, 0*3 
meties below the axis of the meter, touche»s the ground the circuit is 
also closed and the bell rings. It is easy to distinguish the continuous 
ring when the ground is reached from the short ring when the counter 
signals A convenient winch for the wire is so graduateil that if 



set when the axis of the meter is at the water surface it mdicates at 
any moment the depth of the meter below the surface Fig 144 
shows the meter as used on a boat It is a very convenient mstru- 
ment for obtammg the velocity at dilfeicnt dejiths and ran also Ik> 
used as a sounding mstrument 

J 14 J Determination of the Coefiictents of the Current Meter — Sup- 
pose a senes of observations has been made by towing the meter m 
still n aler at different speeds, and that it is required to ascertain from 
these the constants of the meter If v is the velocity of the water and 
n the observed numljer of rotations per second, let 

u = o + /3n (i) 

where a and /3 arc constants. Now let the meter be towed over a 
measured distance L, and let N be the revolutions of the meter and 
t the time ot transit Then the speed of the meter relativ'ely to thi 
water is L/t « v feet per second, and the number of revolutions per 
second is N/^ = m Suppose m observations have been made m this 
way, furnishing corresponding values of v and n, the speed m each 
trial being as uniform as possible, 

= t/, + e, + . . 

Zwii - -e . . . 

2n* = »?+tiX+ . . . 
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Then for the determuiAiion o( the constants a and jS m (i), by the 
method of least squares— 

_ 2!w*S e U nSttv 
® - mXn^ - 
_ mlnv - ZvZn 

In a few cases the constants lor screw current meters have been 
deternuned by towuig them m R. E. Froude’s experunental tank m 



which the resistance of ship models is ascertained. In that case the 
data are found with exceptional accuracy 

§ 144 Darcy Gauge or modified Pitot Tube — A very old instru- 
ment lor meisuring velocities, invented by Henri Ihtot m 1730 
{Hntoire de I’ icadimie de$ Sciences, 1732, p 370), consisted simply 
of a vertical qliss tube with a right-angled bend, placed so that its 
mouth v/\s ii'irmil to the direction of flow (fig 145) 

The impact of the stream on the mouth of the tube balances a 
column m the tube, the height of which is approximately h -P*/2g, 
where v is the velocity 
at the depth x Placed 
I II II with its mouth parallel 

I Jjx fl-— «r’5" to the strcam thc wutcr 

inside the tube IS nearly 
at the same lewl as the 
surface of the stream, 
and turned with the 
mouth down stream, the 
fluid sinks a depth 
h' =« t)*/2g’ neariy, though 
the tubs in that case 
interferes with the free 
flow of the liquid and 
somewhat momfles the 
result Pitot expanded 
the mouth of the tube so as to form a funnel or bell mouth In that 
case he found by expenment 

**l*5VY*g' 

But there is more disturbance of the stream Darcy preferred to 
make the mouth of the tube very small to avoid mterference with the 
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Qiraam and to check osciUataons of the water column Let the 
difference of level of a pair of tubes A and B (fig. X45> be taken to be 
h w bv^/ig ; then h may be taken to be a corrective coefficient whose 
value m well-shaped instruments is very nearly unity. By placing 
his instrument In front of a boat towed through water Darcy found 
k = i 034, by placing the instrument m a stream the velocity of 
which had been ascertained by floats, he found A = i oot> , by readings 
taken m different parts of the section of a canal m which a known 
volume of water was flowmg, he found A = 0 993 He believed the 
first value to be loo high m con- 
sctiiience of the disturbance caused 
by the boat The mean of the other 
two values is almost exactly unity 
{Recherches liydrauliques, Darcy and 
Bazin, 1865, p 63) W B Gregory 
used somewhat differently formed 
Pitot tubes for which the A = i {Ant 
Soc Mech Eng, 1903, 2s) T E 
Stanton used a Pitot tube in deter- 
mining the 'velocity of an air current, 
and for his instrument he found 
A = I 030 to A = I 032 {‘' On the Re- 
sistance of Plane Surfaces m a 
Current of Air,” Proc Inst Civ 
Eng , 1904, 150) 

One objection to the Pitot tube 
in its original form was the great 
difficulty and mconvcmence of 
reading the height h 111 the imme- 
diate neighbourhood of the stream 
surface This is obviated m the 
D.ircy gauge, which can be removed 
from the stream to be read 

Fig 146 shows a Darcy gauge 
It consists of two Pitot tubes 
havmg their mouths at right angles 
In the instrument shown, the two 
tul)es, formed of copper m the 
lower part, are united into one for 
strength, and the mouths of the 
tubes open vertically and horizon- 
tally The upper part of the tubes 
IS of glas.s, and they are provided 
with a brass scale and two verniers 
b, b The whole instrument is sup- 
ported on a vertical rod or small pile 
A A, the fixing at B permitting the 
mstrument to be acljusted to any 
height on the rod, and at the same 
time allowing free rotation, so that 
it can be held parallel to the current 
At c is a two-way cock, which can 
be opened or closed by cords It 
this IS shut, the instrument can be 
lifted out of the stream for reading 
The glass tubes are connected at 
top by a brass fixing, with a stop 
cock a, and a flexible tube and 
mouthpiece w Ihe use of this is 
as follows If the velocity is re- 
quired at a point near the surface of the stream, one at least of 
the water columns would bo below the level at which it could be 
read It would be in the copper part of the instrument Suppose 
then a little air is sucked out by the tube ♦»», and the cock a 
closed, the two columns will be forced up an amount correspond- 
mg to the difference between atmospheric pressure and that m the 
tubes But the difference of level will remain unaltered 
When the velocities to be measured are not very small, this instru- 
ment is an admirable one It requires observation only of a single 
hncar quantity, zmd does not require any time observation Ihe 
law connecting the velocity and the observed height is a rational 
one, and it is not absolutely necessary to make any experiments on 
the coefficient of the instrument If we take v -ksj{2gh), then it 
appears fiom Darcy's CMcnraents that for a well-formed instrument 
A does not sensibly differ from unity It gives the velocity at a 
definite |K>mt in the stream The chief difficulty arises from the fact 
that at .my given point m a stream the velocity is not absoIutel\ 
constant, but varies a httle from moment to moment Darcy m 
some of his expenments took several readings, and deduced tlie 
velocity from the mean of the higliest and lowest 
§ 145 Perrodtl Hydrodyntmonuter — This consists of a frame 
(fig 147) placed vertically m the stream, and of a height not 
less tiian the stream’s depth. The two vertical members of this 
frame are connected by cross bars, and united above water by a 
circttlaur bar, situated m the vertical plane and carrymg a hontonlal 

K sduated circle ef. This whole system is movable round its axis, 
ing suspended on a pivot at g connected with the fixed support 
mn Other faonzofital arms serve as guides The central vmical 
rod gr forms a torsion rod, bemg fixed at r to the frame abed, and, 
passing freely upwards through the gmdes, it cames a honmntat 
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needle moving over the graduated circle e/. The support g which 
carnea the apparatus, also receives m a tubular guide the end ot the 
toruotv tod i* and a set screw for fixing the uppe* end of the torsion 
rod when necessary The impulse of the stream of water u received 
on a circular disk x, m the plane of the torsion rod and the frame 
abed. To raise and lower the apparatus easily, it is not fixed directly 

tothetodww, buttoatubeWsJidmgonwti* , 

Suppose the apparatus arranged so tliat the disk irw at that level 
in \he stream where the velocity is to be determined The plane 
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will be given by the distance of the needle from xero. Observation 
stioiva that the velocity of the vrattr at a given ^int is not consUnt. 
It vanes between limits more or kss vide When the afipaxatos is 
nearly m its right position, the set screv at g is made to clamp the 
torsion spring Then the needle is fixed, and the apparatus carrying 
the gradual^ circle asciUatcs. It 
is not, then, difficult to note the 
mean angle maikcd by the needle. 

Let r be the radius of the torsion 
rod, I its length from the needle 
over «/ to r, and a the observed 
torsion angle Then the moment 
of the coume due to the molecular 
forces m tue torsion rod is 

vvheie E, w the modulus of clas- 
ticity for torsion, and I the polar 
mooient of Inertia of the section of 
the rod If the nxl is of circular 
section, Let K be the 

radius of the disk, and b its 
leverage, or the distance of its 
centre from the axis of the torsion 
rod Tlio moment of the pressure 
of the water on the disk is 
!• 6 - /f6(G/2g')irK*v*, 
where G is the heaviness of water 
and A an experimental coefficient 
Then 

E,Ia//=A6(G/2^)irKM 
For any given instrument, 

where c IS a constant coefficient for Ffo *47 n'' 

the mstrument 

The mstrument as constructed liad three disks which could be 
used at will Their radii and leverages were m feet 






ist disk 
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0 lb 

2nd „ 

• 0 105 

0 32 


0 210 
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Fig 146 


abed IS placed parallel to the direction of motion of the water Then 
the disk X (acting as a rudder) will place itself parallel to the stream 
on the down stream side of the frame The torsion rod wffl be un- 
stiamed, and the needle will be at zero on the graduated circle 
If then the instrument is turned by pressing the needle, till the plane 
abed of the disk and the zero of the graduated circle is at right angles 
to the stream, the torsion rod will be twisted throu^^h an sj^^ which 

meafluresthenormalimpolseof the stream on the disk sr. That angle 


For a thin circular plate, vhe coefficient A = i-i2 In the actual 
instrument the torsion rod was a brass wire o oO in. diameter and 
6) ft long Supposing a measured in degrees, we get b> calculatum 
i'*=0 335 c'a, 0115^/0, 0-012 

Very c.irtful experiments were made with the instrument It 
was fixed to a woodeu turning bridge, revolving over a circulai 
channel of 2 ft width, and about yo fi circumferential length An 
allowance was made for the slight current produced m flic channel 
These exiicnments gave for the coefficient c, in the formula v «<>/*» 
1st disk, c =0 312b for vekiuties of 3 to lO it 
2nd „ o 1177 „ „ il to 3I „ 

3rd „ o 0349 „ ,, leas uian i\ „ 

The instrument is preferable to the Current meter in giving the 
velocity m terms of a single observed quantity, the angle of torsion, 
while the current meter involves the observation of two quantities, 
the number of rotations and the time The tuirmt mtUr, except 
in some improved forms, must be withdrawn from the water to read 
the result of each cxpcnnient, and the law connecting the velocity 
and number of rotations of a current n.eter is kss well-detcnnmed 
than that connecting the pressure on a disk and the torsion of the 
wire of a hydrod5rnamotneter 

The Pitot tube, like the hydrodynamometer, dots not require a 
time observation But, where the vtlocity is a varying one, and 
conscijucntly the columns of water in Iht Htol tube arc oscillating, 
there i*- room for doubt as to whetlur, at any given montent of closing 
the cock, the difference of level exactly measures the impulse of 
the stream at the mom#-nt 1 he Pitot tube also fails to give measur- 
able mdications of very low vclodtics 

Processes for Gauging Streams 
§ 146 Gauging by Obtervahon of the Maximum Surface Velocity — 
The method ^ gaunng which involves the least trouI>'e is to deter- 
mme the surface velcx-ity at the thread of the stream, and to deduce 
from It the mean velocity of the whole cross section The maximum 
surface velocity may be determined by floats ov by a current meter 
Unfortunately the ratio of the maximum surface to the mean velo- 
city cs extremely variable Thus putting v„ for tlic surface velocity 
at the thread of the stream, and v„ for the mean velocity of the whole 
cross section, has been found to have the following valuc-s — 

V.JVa 

De Prony, experonents on small wooden channels o 8164 

Expenments on the Seine 0*62 

Destrem and De Prony, experiments on the Neva 0-78 
Boileau, experiments on canals . . . o 82 

Baumgartner, experiments on the Garonne o 80 

Bruoings {mean) .... 0-8$ 

Ctmningham, Solant aqueduct ... 0*823 
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Various formulae, either empirical or based on some theory of the 
vertical and horizontal velocity curves, have been proposed for 
determining the ratio Bazin found from his experiments the 

empirical expression 

v„=t',-25-4\/(»»0. 

where m is the hydraulic mean depth and » the slope of the stream 
In the case of irrigation canals and rivers, it is often important to 
determine the discharge either daily or at other mtervafs of time, 
while the deptli and consequently the mean velocity 13 varying 
Cunningham (Roorkee Prof Papers, iv 47), has shown that, 
for a given part of such a stream, where the bed is regular and of 
permanent section, a simple formula may bo found for the vanation 
of the central surface velocity with the depth When once the 
constants of this formula have been determined by measunng the 
lential surface velocity and depth, in different conditions of the 
stream, the surface velocity can be obtained by simply observmg the 
depth of the stream, and from this the mean velocity and discharge 
can be calculated Let t be the depth of the stream, and v, the surface 
velocity, both measured at the thread of the stream Then v^~iz , 
where r is a constant which lor the Solani aqueduct had the values 
1 0 to 2, the depths being 6 to 10 ft , and the veloc ties 3J to 4J ft 
Without any assumption of a formula, however, the surface velocities, 
or still better the mean velocities, for different conditions of the 
stream may be plotted on a diagram in which the abscissae are depths 
and the onlmatos velocities 1 he continuous curve through points so 
louiid would then always give the velocity for any observed depth of 
the stream, without the need of making any new float or current 
meter observations 

147 Mean Velocity determined by observing a Senes of Surface 
Velocities — 1 he ratio of the mean velocity to the surface velocity 
in one longitudinal section is better ascertained than the ratio of 
the central surface velocity to the mean velocity of the whole cross 
seition Suppose the river divided into a number of compartments 
by equidistant longitudinal planes, and the surface velocity observed 
in each compartment From this the mean vilocity in each com- 
partment and the discharge can be calculated Ihc sum of the 
paiti.il discharges will be the total dischaigc of the stream When 
wires or lopes lan be stretched across the stream, the comparlmenis 
( an be marked out by tags attached to them Suppose two such 
ropes stretcliid across the stream, <uid floats droppt<l m .ibo\e the 
upper rope By observing within whith compaiiment the path of 
the float Ill's, and noting the time of tiansit between the ropes, the 
surface velocity m each compartment can be ascertained The 
mean velocity m each compartment is o to o gi of tlie surface 
velocity m that compartment Putting k for this ratio, and 
tij, ua for the observed velocities, m compartments of area 

JJ], llj then the total discharge is 

Q = A(«ii», + OjU, f , .). 

If several floats are allowed to pass over each compartment, the 
mean of all those corresponding to one compariment is to be taken 
iis the surface velocity ot that compartment 

Tins method is very applicable in the case of large streams or 
rivers too wide to stretch a rope across The paths of the floats 
\re then ascertained in this way Let hg 148 represent a portion 
of the nver, which should be straight and free from obstructions 
Suppose a base line AB measured 
parallel to the thread of tlie stream, 
and let the mean cross section of 
the stream be ascertamed either by 
sounding the tcrmmal cross sections 
AL, BF, or by sounding a senes of 
equidistant cross sections The 
cross sections are taken at right 
angles to the base line Observers 
are placed at A and B with theo- 
dolites or box sextants 1 he floats 
are dropped in from a boat above 
AE, and picked up by another boat 
below BF An observer with a 
chronograph or watch notes the 
tune m which each float passes 
from \E to BF The method of 
proceeding is this The observer 
A sets his theodolite in the direc- 
tion AE, and gives a signal to drop 
a float B keeps his instrument 
on the float as it comes down At 
the moment the float arrives at 
C m the line AE, the observer at 
V calls out B clamps his mstrument and reads ofi the angle ABC, 
and the time observer begins to note the tune of transit. B now 
pomts his instrument m the direction BF, and A keeps the float on 
ihe cross wire of his instrument At the moment the float amves 
at D m the line BF, the observer B calls out, A clamps his mstru- 
mciit and reads off the angle BAD, and the tune observer notes the 
time of transit from C to D Thus all the data are determmed for 
plotting the path CD of the float and determmmg its velocity. By 
dropping in a series of floats, a number of surface velocities can be 
determined. When all these have been plotted, the nver can be 
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divided into convenient compartments The observations belongmg 
to each compartment are then averaged, and the mean velocity and 
discharge calculated. It is obvious that, as the surface velocity is 
greatly altered by wind, experiments of this kind should be made m 
veiy calm weather. 

The ratio of the surface velocity to the mean velocity In the same 
vertical can be ascertained from the formulae for the vertical velocitv 
curve already given (§ 101) Exner, m Erbkam’s Zettschnft foi 1875 
gave the following convenient formula. Let v be the mean and V 
the surface velocity m any given vertical longitudinal section, the 
depth of which is h 

vfV = (i -l-0'i478^y;i)/(l 4 o 2216 Jh) 

If vertical velocity rotl" aie used instead of common floats, the 
mean velocity is directly determined for the vertical section m 
which the rod floats. No formula of reduction is then necessary 
The observed velocity has simply to be multiplied by the area of 
the compartment to which it belongs 

§ 148 Mean Velocity of the Stream from a Senes of Mid Depth 
Velocities — In the gaugings of the Mississippi it was found that 
the mid depth velocity differed by only a ver^ small quantity from 
the mean velocity m the vertical section, and it was uninfluenced bv 
wind If therefore a series of mid depth velocities are determined 
by double floats or by a current meter, they may be taken to be the 
mean velocities of the compartments in which they occur, and no 
formula of reduction is necessary If floats are used, thi' method 
is precisely the same as that described m the last paragraph for sur- 
face floats The paths of the double floats arc observed and plotted, 
and the mean taken of those corresponding to each of the compart- 
ments mto which the river is divided The discharge is the sura of 
the products of the observed mean mid depth velocities and the 
areas of the compartments 

§140 P P Boileau's Process for Gauging St) earns — Let U be the 
mean velocity at a given section of a stream, V the maximum vclocit) , 
or that of the piincipal filament, which is generally a little below the 
surface, W and w the greatest and least velocities at the surface 
'1 he distance of the prmcipal filament from the surface is generally 
less than one-fourth of the depth of the stream , W is a httle less 
than V, and U lies betwicn W and it’ As the surface velocities 
change continuously from the centre towards the sides there are at 
the surface two filaments having a velocity equal to U The deter- 
mination of the position of these filaments, which Boileau terms the 
gauging filaments, cannot be effected entirely by theory. But, for 
'•ections of a stream m which there are no abrupt changes of depth, 
theur position can be very approximately assigned Let A and I be 
the horizontal distances of tlie suiface filament, having the velocitv 
W, from the gauging filament, which has the vcloi ity U, and from 
the bank on one side Then 

A /1 = 6 V {{W + 2w)l7 (W - ir) } , 

c being a numerical constant From gaugmgs by Humphreys and 
Abbot, Bazin and Baumgarten, the values c = 0'9i9, 0-922 and 
o 925 arc obtained Boileau adopts as a mean value 0*922. Hence, 
if W and w are determined by float gauging or otherwise, A can 
lie found, and then a single velocity observation at A ft from the 
filament of maximum velocity gives, without need of any rciluction, 
the mean velocity of the stream More conveniently W, w, and L 
can be measured from a horizontal surLace velocity cuive, obtained 
from a series of float observations 

§ 150 Direct Determination of the Mean Velocity bv a Current Meter 
or Darcy Gauge — ihe only method of determiiiuig the mean velocity 
at a cross section of a sticam which involves no assumption of the 
ratio of the mean velocity to other quantities is this— a plank 
bridge is fixed across the stream near its surface From this, velocities 
are observed at a sufficient number of pomts m the cross section of 
the stream, evenly distributed over its area The mean of these is 
the true mean vclocit> of the stream In Darcy and Bazm’s ex- 
periments on small streams, the velocity was thus observed at 36 
pomts m the cross section 

When the stream is too large to fix a bridge across it, the observa- 
tions may be taken from a boat, oi from a couple of boats with a 
gangway between them, anchored successiv ely at a series of pioints 
across the width of the stream The position of the boat for each 
series of observations is fixed by angulai observations to a bas^ line 
on shore 

§ 151 A P Harlacher’s Graphic. Method of determining the Dis- 
charge from a Series of Current Meier Observations ■ — Let ABC (fig 
149) be the cross section of a nver at which a complete ^ries of 
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current meter observations have been taken I.et I., II., HI ... be 
the verticals at different pomts of which the velocities were measured 
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Suppose the depths at I , II , III , . (tig 149), set off as vertical 

orainates m fig 150, and on these vertical ordinates suppose the 
velocities set off horizontally at their proper depths. Thus, if v is 
the measured velocity at the depth h from the surface in fig. 149, on 
vertical marked III., then at III in fig. 150 take cd = h and ac=^v 
Then d is a point in the vertical velocity curve for the vertical HI , 
and, all the velocities for that ordinate being similarly set off, the 
curve can be drawn. Suppose all the vertical velocity curves I 
V (fig. 150), thus drawn On each of these figures draw vertical 

corresponding toveloci- 
V ties of X, 2x, 3v ft 

-p, per second Ihen for 
p instance cd at III (fig 
/ 150) IS the depth at 

^ which a velocity of zr 
ft per second existed 
on the vertical III in 
fig 149 and if cd IS set 
Fig 150 off at III in fig 149 it 

gives a point in a curve 
passing through points of the section where the velocity was zv ft 
per second. Set off on each of the verticals in fig 149 all the depths 
thus found m the corresponding diagram in fig 150 Curves drawn 
through the corresponding points on the verticals are curves of 
equal velocity 

The discharge of the stream ]itr second may be regarded as a solid 
having the cross section of the river (fig 149) as a base, and cross 



out m this way. The upper figure shows the section of the river 
and the positions of the verticals at which the soundings and gaugings 
were taken The lower gives the curves of equal velocity, worked out 
from the current meter observations, by the aid of vertical velocity 
curves Tne vertical scale in thi-^ figure is ten times as great as m 
the other The discharge calculated from the contour curves is 
14 1087 cubic metres per second In the lower figure some other 
interesting curves arc drawn Thus, the uppermost dotted curve is 
the curve through points at which the maximum velocity was found , 
it shows that the maximum velocity was always a little below the 
surface, and at a greater depth at the centre than at the sides The 
next curve shows the deptn at which tlie mean velocity for each 
vertical was found The next is the curve of equal velocity corre- 
sponding to the mean velocity of the stream , that is, it passes 
through points m the cross section where the v elocitv was identical 
with the mean velocity of the stream 

Hydraulic Machines 

§ 152. Hydraulic machines may be broadly divided into two 
classes, (i) Motors, m which water descending from a highci 
to a lower level, or from a higher to a lower pressure, gives up 
energy which is available for mechanical operations ; (2) Pumps, 
m which the energy of a steam engine or othei motor is expended 
m raising water from a lower to a higher level A few machines 
such as the ram and jet pump combine the functions of motor 




Fig 151. 


sections normal to the plane of fig 149 given by the diagrams m fig 
150 The curves of equal velocity may therefore be considered as 
contour lines of the solid whose volume is the discharge of the stream 
per second Let Oq be the area of the cross section of the nver, 0 „ 
fl, . . . the areas contained by the successive curves of equal velocity, 
or, if these cut the surface of the stream, by the curves and that 
surface. Let x be the difference of velocity for which the successive 
curves are drawn, assumed above for simphcity at i ft per second. 
Then the volume of the successive layers of the solid body whose 
volume represents the discharge, limited by successive planes passmg 
tlirough the contour curves, be 

+ |^( 0 j 4 -fl,), and so on 

Consequently the discharge is 

Q==ir{i(0, + 0n) + 0x + 0,+ . . . +0«-i} 

The areas Q,, Oj . . . are easily ascertamed by means of the polar 
planiraeter A slight difficulty arises in the part of the solid lymg 
above the last contour curve. This will have generally a height 
which is not exactly x, and a form more rounded than the other 
layers and less like a conical frustum. The volume of this may be j 
estimated separately, and taken to be the area of its base (the area 
On) multiplied by } to | its height. 

Fig 151 shows the results of one of Harlacher's gaugings worked 


and pump It may be noted that constructively pumps are 
essentially reversed motors The reciprocating pump is a re- 
versed pressure engine, and the centrifugal pump a reversed 
turbine Hydraulic machine tools are in principle motors com- 
bined with tools, and they now form an important special class 
Water under pressure conveyed in pipes is a convenient and 
economical me.ans of transmitting energy and distributing it to 
many scattered working points. Hence large and important 
hydraulic systems are adopted m which at a central station 
water is pumped at high pressure into distributing mains, 
which convey it to various points where it actuates hydraulic 
motors operating cranes, lifts, dock gates, and in some cases 
riveting and shearing machines In this case the head dnvmg 
the hydraulic machinery is artificially created, and it is the con- 
venience of distributing power in an easily applied form to distant 
points which makes the system advantageous. As there is 
some unavoidable loss in creating an artificial head this system 
IS most suitable for driving machines which work intermittently 
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(se<? Power TRANSMissroN). The development of electrical 
methods of transmitting and distributing energy has led to the 
utilization of many natural waterfalls s»o situated as to be useless 
without such a means of transferring the power to points where 
It can be conveniently applied. In some casesj as at Niagara, the 
hydraulic power can only lie economically developed m very 
large units, and it can be most conveniently subdivided and 
distributed by transformation into electrical energy Partly 
from the development of new industries such as paper-making 
from wood pulp and electro -metallurgical processes, which 
require large amounts of cheap power, partly from the faality 
with which energy can now be transmitted to great distances 
electrically, there has been a great increase in the utilization 
of water-power in countries having natural waterfalls. Accoi ding 
to the twelfth census of the United .Slates the total amount ol 
water-power reported as used in manufacturing establishments 
in that country was 1,130,431 h p. in 1870, 1,263,343 hp 
m 1890, and 1,727,258 H P in 1900 The increase was 84% 
in the decade 1870-1880, 3 1 % in 1880-1890, and no less than 
^6'7 % m 1890-1900 The increase is the more stnkmg because 
m this census the large amounts of hydraulic powder which are 
transmitted elect! icallv are not included 

XII IMPACT \ND K LAC 1 ION OF WAriiK 

MSI When a stream of fluid in steady motion impinges on a 
solid surface, it presses on the surface with a force equal and opposite 
to that by which the velocity and direction of motion of the fluid 
are cliangcsl Oentrally, m problems on the impact ot fluids, it is 
access iry to neglect the clfect of friction between the fluid and the 
">ui face on which it moves 

Dimni' Impact the I elocity of the Flutd relatively to the Surface on 
which it nnbim’es remains unchanged in Magnitude — Consider a 
mass of fluul flowing in contact w'ltii a solid surface also m motion 
the motion of both fluid and solid being estimated relatively to tho 
earth Then the motion of the fluul m.iy be resolved into tavo parts, 
one a motion ('(jual to that of the solid, and in the same direction, the 
other a motion relatively to the solid Ihe motion which the fluid 
has in common with the solid cannot at all be influenced by the con- 
tact The reUtive component ot the motion of the fluul can only be 
altered m direction, but not in magnitude The fluid moving m 
contact with the surface can only have a relative motion parallel to 
the surface, while the pressure between the fluul and solid, if friction 
is neglected, is noinial to the surface The pressure therefore can 
only deviate the fluul, without .dtenng the magnitude of the relative 
vclocitv The unchangetl common component and, combined with 
it, the deviated lelative component give the resultant final velocity, 
winch may differ greatly in magnitude and direction from the initial 
velocity 

From the principle of momentum, the impulse of any mass of 
fluul reaching the surface m any given time is equal to the change 
of momentum estimated in the same direction 1 he pressure lietween 
the fluid and surf.ace, in any ilirection, is equal to the change of 
momentum m that direction of so much fluul as reaches the surface 
in one second It P,, is the pressure m any direction, m the mass 
of fluid impinging per sccoml, e,, the change of velocity m the direction 
of P„ duo to impact, then 

P„ mt'a 

If is (fig 152) is the velocitv and direction of motion before impact, 
j'j that after impact, then v is the total change of motion due to 
impact The icsultant pressure of the 
fluid on the surface is m the direction of 
! , and IS equal to v multiplied by the mass 
impinging per second That is, putting 
P lor the resultant pressure, 

P 

Let P be resolved into two components, 
N and T, normal and tangential to the 
direction of motion of the solid on which 
tlie fluid impinges Then N is a lateral 
force producing a pressure on the supports 
of the soUd, T us an effort which does work on the sohd. If » is the 
velocity of the solid, Tt« is the work done per second by the fluid m 
moving the solid surface 

Let Q bo the volume, and GQ the weight of the fluid impinging 
per second, and let v^be the imti^ velocity of the fluid before striking 
the surface Then GQvAzg is the orjl^al kinetic energy of Q cub, 
ft of fluid, and the efficiency of the stream considered as an arrange- 
ment for moving the solid surface is 

ij = TM/(GQv,a/2g) 

§ X54 fet d^wiated entireh' *u one DtreeHon — Geomefneal SohOton 
(hg- *53) — .Suppose a jet of water impinges on a surface ac with a 
velocity ab, and let it be wholly deviated in {flanes parallel to the 
figure Also let ae be the velocity and direction of motion of the 
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surface Join sb ; then the water moves with respect to tlic surface 
m the direction and with the velocity eb As tins relative velocity 
18 unaltered by contact with the surface, take cdt=eb, tangent to the 
surface at c, tlien cd is the relative motion of the water with respect to 
tiie surface at c Take df ecjual and parallel to ae Then fc (obtained 
by compounding the relative motion ol wait r to surface and common 
velocity of water and surface) is the absolute velocity and direction 



of the water leaving the surface Take ag equal and parallel to ft 
1 hen, since ab is the initial and ag the final velocity and direction of 
motion, gb is the total change of motion of the water The resultant 
pressure on the plane is in the direction gb Join eg In the triangle 
gae, ae is equal and parallel to df, and ag to fc Hence eg is equal and 
parallel to cd But cd = = relative motion of water and surface 

Hence the change of motion of the water is represented m magnitude 
and direction by the third side of an isosceles triangle, of which the 
other sides are equal to the relative velocity of the water and surface, 
and parallel to the initial and final directions of relative motion 


Special C vses 

§ *55 (*) impinges on a plane surface at rest, in a dircition 

normal to the plane (fig 154) — Let a jet whose section is u impingt, 
with a velocity!; on a plane surface at rest, 
m a direction normal to the plane The 
particles approach the plane, are gradually 
deviated, and finally flow away parallel to 
the plane, having then no velocity in the 
onginal direction of the jet The quantity 
of water impinging per second is uv The 
pressure on the plane, which is equal to 
the change of momentum per second, is 
P = (G/g)w*. 

(2) // the Flane <6 movtng m the dneckon 
of the jet mth the vehetty the quantity 
impinging per second is w(vq:«) The 
momentum of this quantity before unpact 
18 (G/f}M(vTn)r. After impact, the water 
stiU possesses the velocity dtu m the 
direction of the jet ; and the momentum, 
m that direction, of so much water as 
impinges m one second, after impact, is 
±(G/^w(v::pM)M The pressure on the 
plane, which 13 the change of momesitum 
per second, js tiie difference of these quantities or Pc= (G/^)«(v4:tt)* 
This differs from the expression obtamed in the previous case, 
m that the relative velocity of the water and plane is sub- 
stituted for V The expression may be written P * 2 x G x «)“/*#, 
where the last two terms are the volume of a prism of water whose 
section IS the area of the ict and whose length is the head due 
to the relative velocity The pressure on the plane is twice the 
weight of that pnsm of water The work done when the plane 
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IS moving m the same direction as the let w Pu^(G/g')u(v 
loot'pou^s per second There issue ironi the jet uv cub ft 
per second, and the energy of this quantity before impact is 
(G/5ig)fart>*. The effiaency of the jet is therefore i; *=s(t> - 
The valueof u which makes this a maximum is found by differentiating 
and equating the differential coefficient to zero — 
drijdu 2{v^ - 41'M + =0 , 

M = v or 

Ihe former gives a minimum, the latter a maximum efficiency 
Putting M = Jy in the expression above, 
rj max = ^ 

(3) If, instead of one plane moving before the jet, a senes of jiLaiu s 
are introduced at short intervals at the same pomt, the quantity of 
water impinging on the series will be uv instead of w(v - m), and the 
whole pressure - u) The work done is Ig/^uvu{v -u) 

The efficiency t) ~ {Gjg)u}vu{v - u) — {Gl2g)(M^ ^ 2m(u - m)/i>* This lx - 
comes a maximum for d-nldu^2{v - 211) =0, or u=\v, and then ij - j 
This result is often used as an approximate expression for the velocity 
of greatest efficiency when a jet of water strikes the floats of a water 
V heel The work wasted m this case is half the whole energy of the 
jet when the floats run at the best speed 

i) 156 (4) Case of a Jet imptnpng on a Concave Cup Vane, velocity 
of water v, velocity of vane m the same direction n (fig 155), weight 
impinging per second = Gw{v - u\ 

If the cup is hcnnsjiheiical, the water leaves the cup in a 
iliroction parallel to the jet Its relative velocity is v - u when ap- 
jiroachmg the cup, and 
~{v-u) when leaving it 
Hence its absolute velocity 
when leaving the enp is 
M - (a - m) = i« - V The 
change of momentum per 
second (G/g) «(a ~ u) {v ~ 
{iu - v)} = 2(Glg)io{v - uy 
Companng this with case 2, 
it is seen that the pressuic 
on a hemispherical cup is 
double that on a flat plane 
The work done on the 
cup*:2(G/g)w (v-u)^ fcxit- 
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pounds per second The efficiency of the jot is greatest when a = 314 , 
m that case the efficiency 

If a series of cup vanes are introduced in front of the jet, so that the 
quantity of water acted upon is «a instead of - u), then the whole 
jircssuie on the chain of cups is {Glg)uv |« - (iu - a)} e2(G/g)«a(a - «) 
In this case the efficiency is greatest when v s- zu, and the maximum 
( thciency is unity, or all the energy of the water is expended on the 
cups 

§ 157 (5) of a Flat Vane oblique to the Jet (fig 156) — This case 
presents some difficulty The water spreading on the plane in all 



directions from the point of impact, different particles leave the plane 
with different absomte velocities Let AB =a = velocity of water, 
AC =«= velocity of plane Then, completing the parallelogram, 
AD represents in magnitude and direction the relative velocity of 
water and plane Draw AE normal to the plane and DE parallel to 
the plane Then the relative velocity AD may be re^rded as con- 
sisting of two components, one AE normal, the other DE parallel to 
the plane On the assumption that friction is insensible, DE is 
imaliected by impact, but AE is destroyed Hence AE represents 
the entire change of velocity due to ii^act and the direction of 
that change The pressure on the plane is m the direction AE, and 
Its amount is = mass of water impinging per second x AE 
Let D \E = I?, and let AD -Vr Then AE =Vr cos 6 , DE -Vr sin ff 
If Q IS the volume of water impmgmg on the plane per second, 
the change of momentum is (G/glQi,. cos $ Let AC =«= velocity 
of the plane, and let \C make the angle CAE *=> 9 with the normal 
to the plane The velocity of the plane In the direction AE = 
H cos 9 The work of the jet on the plane » (G/g)Qwr cos $ u cm 9 
The same problem may be thos treated algebrucally (fig 157). 
Let BAF*:«, and CAF =^3 The velocity v of the water may be de- 
composed into AF x=v cos a normal to the plane, and FB at; sin « 

S irallel to the plane Sirnilaxly the velocrty of the plane = « = AC = 
D can be decomposed into BG =FE =« cos 9 normal to the plane, 
and DG =« sin 9 parallel to the plane. As fnction is neglected, the 
velocity of the water parallel to the plane fe unaffected by the im- 
pact, but its component v cos » normal to the plane becomes after 


impact the same as that of the piano, that is, u cos 9 Hence the 
change of velocity during impact ik A E«: s cos a-u cos 9 The 
change of momentum per second, and consequently the noimal 



Fig 157 

pressure on the plane is Na:(G/g)Q (v cos a - u cos 6) The piessure 
m the direction in wluch the plane is moving is P - N cos 5 *((»/g)Q 
(v cos tt - M cos 5 ) cos 5 , and the work done on tlie jilane is Pw - 
(G/g)Q(v cos a-u cos 3 ) u cos 5 , which is the same expression as 
before, since AF cos = v cos a - « cos 9 

In one second the jilaiu* moves so that the point A (fig 158) comes 
to C, or from the position 
show 11 in full lines to tho 
position sliowii in dottctl 
lines If the plane romauicd 
stationary, a length AB^u 
of the jet would impinge on 
the plane, but, since the plane 
moves in the same durection 
as the jet, only the length 
HB = AB-AH impinges on 
the jilane 

But AH =. AC cos 5 / cos a = 
u cos 9/ cos a, and therefore 
HB - u cos 9/ cos a. Let 
~ sectional area of let , 
volume impmgmg on plane 
per second - Q ~ - « cos 

if cos a) szu{v cos « - M cos i)/ cos A 
above, we get 

N — -‘*’-(vcos 
f cos A ' 
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Inserting this m the formulae 


,,, G«cos 3 , 


• u cos 3 )“ , 

. - w cos 3 )* , 


cos 3 


{vcosa -«cos 9 )* 


(2) 

(3) 


Three cases may be distinguished — 

(а) The plane la at rest Then *♦ =0, Ns (Glg)uv^ cos a , and the 
voik done on the plane and the efficiency of the jet arc zero 

(б) The piano moves parallel to the jet Then 3 ix:o, and P« «= 
Gfg) vu cos *a(u -ity, which u a maximum when « » 

When u =jr/ then Ph max ~-fy(G/g)uv* ooe and the efficiency 
-tf" )cos“a. 

(f) The plane moves perpendicularly to the jet Then 3 asqo® - a ; 
cos 3 ::=sm a , and Pu u>u (v cos a - m sin o)^ This is a maxi- 
mum when u=-^v cos a 

When u~§v cos o, the maximum work and the efficiency are the 
same as in the last case 

§ 158 Pest Form of Vane to receive Water — When water impinges 
normally or obliquely on a plane, it is scattered in all directions 
after impact, and the work earned away by tlie water is then gener- 
ally lost, from the impossibility of dealing afterwards with streams of 
water deviated m so majiy directions Bv suitaMy forming the vane, 



however, the water may be entirely deviated m one direction, and 
the loss of energy from agitation of the wiater is entirely avoided. 

I^t AB (fig 159) be a vane, on which a jet of water impinges at 
the pomt A and m the direction AC. Take AC =«/= velocity of 
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•water, and let AD represent in magnitude and direction the velocity 
of the vane Completing the parallelogram, DC or AE represents the 
direction in which the water is movmg relatively to the vane If 
the lip of the vane at A is tangential to AE, the water will not have 
its ilirectioii suddenly changed wlien it impinges on the vane, and 
\\ ill therefore have no tendency to spread laterally. On the contrary 
it will lie so gradually deviated that it will gltde up the vane m the 
direction AB This is sometimes expressed by saying that the vane 
receiver the water without shock 

§ 159 Floats of Pone fist Water Wheels — ^Let AC (fig 160) repre- 
sent the direction of a thin Horizontal stream of water having the 


|Bi |B, 

J-J. J. 


City u. — The relative velocity = v - m The final velocity BF (fig 1O2) 
is found by combining the relative velocity BD asv -u tangential to 
the surface with the velocity BE =m of the surface. The intensity of 
normal pressure, as in the last case, is (G/g)/(t/ -«)*/>'. The resultant 



velocity V Let AB lie a curved float moving horizontally with 
velocity u The relative motion of water and float is then initially 
hoi i/ontal, and equal tov - u 

In order that the float may receive the water without shock, it w 
necessary and sulhcient that the lip of the float at A should be 
tangential to the direction AC of relative motion. At the end of 
{v - u)/g seconds the float movmg with the velocity « comes to the 

r sition AjB„ and during this time a particle of water received at 
and gliding up the float with the relative velocity v -u, attams a 
height DE = (ii -M)‘*/2g At E the water comes to relative rest. It 
then descends along the float, and when after 2(0 -«)/g seconds the 
float has come to \.^Bj the water will again have reached the lip at 
A, and will cunt it tangentially, that is, m the direction CA,, with 
a relative velocity -(v -«) = - J(2^DE) acquired under the influ- 
mcc of gravity The absolute velocity of the water leaving the float 
ii therefore n - hi -u) =2 h - v If « = J t', the water \m 11 drop off the 
bucket deprived of all energy of motion The whole of tne work 
of the jet must therefore have been expended m driving the float 
Ihe water will have been received witnout shock and discharged 
without velocity This is the principle of the Poncelct wheel, but 
in that case the floats move over an arc of a large circle , the stream 
of water has considerable thickness (about 8m), in order to get 
the water into and out of the wheel, it is then ncces.sary that the lip 
of the float should make a small angle (about 15°) with the direction 
of its motion 1 he water ijuits the wheel with a little of its energy of 
motion remaining 

§ 160 Pressure on a Curved Surface when the Water ts deviated 
wholly tfi one Direction — When a )et of water impinges on a curved 
surface in such a direction that it is received without shock, '^be 
pressure on the surface is due to its gradual deviation from its first 
direction On any portion of the area the pressure is equal and 
opposite to the force required to cause the deviation of so much 
water as rests on that surface. In common language, it is equal 
to the centrifugal force of that quantity of water 

Case I Surface Cylindrical and Stationary — Let AB (fig 161) 
be the surface, having its axis at O and its radius = r Let the 
water impinge at A tangentiaUy, 
and quit the surface tangentially 
at B Since the suiface is at rest, 
V IS both the absolute velocity of 
the w atcr and the velocity relatively 
to the surface, and this remams un- 
changed during contact with the 
surface, liecause the deviating force 
IS at each point perpendicular to 
the direction of motion. The water 
IS deviated through an angle 
BCDssAOB*^ Each particle of 
water of weight p exerts radially 
a centrifugal force pv^frg Let the 
thickness of the stream = f ft Then 
the weight of water restm^ on 
unit of suiface =Gf lb, and the normal pressure per unit of 
surface =« =G/r*/fi’f. The resultant of the radial pressures uni- 
formly distributed from A to B will be a force acting in the 
direction OC bisecting AOB, and its magnitude will e^al that of a 
force of intensity =»i, acting on the projection of AB on a plane 
perpendicular to the clirection OC The length of the chord ABsb 
2f sm ; let h = breadth of the surface peipendicular to the plane 
of the figure The resultant pressure on surface 

=aR =a»'6sin- — = 2 — Wv^sin -, 

2 g f g 2’ 

which IS independent of the radius of curvature. It may be inferred 
that the resultant pressure is the same for any curved surface of the 
same projected area, which deviates the water through the same 
angle. 

Case 2. Cylindrical Surface moving in the Direction AC with Veh- 
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normal pressure R = 2{Glg)bt(v -M)®sin J <p This resultant pressuie 
may be resolved into two components P and L, one parallel and the 
other perpendicular to the direction of the vane’s motion The 
former is an effort doing work on the vane The latter is a lateral 
force which docs no work 

P =R bin = (Glg)bt(v - m)2(i - cos <f) , 

L = R cob ^tp = {G/g)ht{v - «)* sm (p 
The work done by the jet on the vane is Pu = {Glg)btu(v -m)®(i - 
cos <p), w Inch is a maximum when u = Je. This result can also be 
obtamed by considering that the work done on the plane must be 
equal to the energy lost by the water, when friction is neglected 
If <p=n 8 o°, cos I -cos p — 2 , then P=2(G/g)6l(i -«)*', 

the same result as for a concave cup 
§ lOl. Position which a Movable Plane takes in Flowing H ater — 
When a rectangular plane, movable about an axis parallel to one o( 
its sides, IS placed m an in- 
definite current of fluid, it 
takes a position such that the 
resultant of the normal pres- 
sures on the two sides 01 the 
axis passes through the axis 
If, therefore, planes pivoted 
so that the ratio a/fe (ng 163) 
is vaned are placed in water, 
and the angle they make with 
the direction of the stream is 
observed, the position of the 
resultant of the pressures on 
the plane is determined for 

different angular positions. Experiments of this kind have been 
made by Hagen Some of his results are given m the following 
table — 



Larger Plane. 

hmaller Plane 

a/fj = I 0 

0 = . 


0 9 

0 8 

75 ° 

60° 

57 * 

0 7 



0 6 

25° I 

29“ 

0 5 

0 4 



0-3 



0 2 

4 




§ 162. Direct Action distinguished from Reaction (Rankiue, Steam 

Bw**#, § 147). 

The pressure which a jet exerts on a vane can be distinguished 
into two parts, viz — 

(i) The pressure ansmg from changing the direct component of 
the velocity of the water into the velocity of the vane In fig 
J53» § 154. cos bae is the direct component of the water’s velocity, 
or component m the direction of motion of vane This is changed 
into the velocity ae of the vane The pressure due to direct impulse 
is then 


Pi =* GQ(a6 cos - ae)fg * 

For a flat vane movmg normally, this direct action is the only action 
produemg pressure on the vane. 

(2) The term reaction is apphed to the additional action due to 
the direction and velocity with which the water glances off the 
vane. It is this which is diminished by the faction between the 
water and the vane In Case 2, § x6o, the direct pressure is 
Pi«rGW(i;-tt)>/g 

That due to reaction is 

P, = - Gbt{v - «)• cos ^fg 

If ^<90®, the direct component of the water's motion is not 
wholly converted into tiie velocity of the vane, and the whole 




Fig. 164 
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pressure due to direct impulse is not obtained If ^>90°, cos ^ is 
negative and an additional pressure due to reaction is obtained 
§ 163 Jet Propeller — In the case of vessels propelled by a jet of 
water (fig. 164), dnven stemvvards from orifices at the side of the 
vessel, the water, originally at rest out- 
side the vessel, is drawn into the ship 
and caused to move with the forward 
velocity V of the ship Afterwards it is 
projected stem wards from the jets with 
a velocity v relatively to the ship, or 
II - V relatively to the earth If fl is 
the total sectional area of the jets, Qv is 
ihc quantity of water discharged per 
second The momentum generated per 
second m a sternward direction is 
(G/^)()v(v - V) , and this is equal to the forsvard actmg reaction P 
which propels the ship 

The energy carried away by the water 

:=i(G/g)ftt;(v-V)«. 

The useful work done on the ship 

PV = (G/g)Uv(v-V)V (3) 

Adding (i) and (2), we get the whole work expended on the water, 
neglecting friction — 

W = i(G/g)Qv(v‘-V^. 

Hence the efficiency of the jet propeller is 

PV/W = 2V/(v + V). (3) 

This increases towards unity as v approaches V In other words, 
the less the velocity of the jets exceeds that of the ship, and there- 
fore the greater the area of the onfice of discharge, the greater is the 
officienoy of the propeller 

In the " Waterwitch ” v was about twice V Hence in this case 
tlio theoretical efficiency of the propeller, friction neglected, was 
about f 

§ 164 Pressure of a Steady Stream tn a Utitform Pipe on a Plane 
normal to the Direction of Motion — I-et CD (fig 165) be a plane 
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placed normally to the stream which, for simplicity, may be sup- 
posed to flow honzontally. The fluid filaments are deviated in 
iront of the plane, form a contraction at AjAj, and converge again, 
leaving a mass of eddying writer behind the plane Suppose the 
section AqAj taken at a point where the parallel motion has not 
begun to be disturbed, and AjAj where the parallel motion is re- 
established Then since the same cjuantity of water with the same 
velocity passes A^A^ A, \j in any given time, the external forces 
produce no change of momentum on the mass AjAqAjAj, and must 
therefore be in equilibnum If 0 is the section of the stream at 
A^Aj or ^J^8, ana w the area of the plate CD, the area of the con- 
tracted section of the stream at AjA, wull be (0 - w), where is the 
coefficient of contraction Hence, if v is the velocity at A^A, 01 AjA,, 
and ti, the velocity at AjAi, 

yn = r,r,(n- w) ; 

• V, = vn/Cc(0 - w) (i) 

Ix?t pn, pj, p, be the pressures at the three sections Applying 
Bernoulli’s theorem to the sections A<,Ao and AjAj, 

G^ 2 g' 

Also, for the sections A,Aj and A^Aj, allowing that the head due 
to the relative velocity Vj - u is lost in shock — 

Pi I , (t^i-t')“ 

G^ 2 g G'^ 2 g 2 g ‘ 

• Po~Pi=‘G{Vi-v)V^g. (2) 

or, mtroducing the value in (i). 


?? + - - 

G^ 2 g 


Po 




(3) 


Now the external forces in the direction of motion acting on the 
mass A^AgAgA^are the pressures pji, -Pqfl at the ends, and the 
reaction - R of the plane on the water, which is equal and opposite 
to the pressure of the water on the plane As these are m equilibrium, 
(Po-P,)n-R = o. 

\ s.,s 

(4) 




an expression like that for the pressure of an isolated jet on an 
mdefinitely extended plane, with the addition of the term m brackets, 
which depends only on the areas of the stream and the plane For 
a given plane, the expression in brackets diminishes as 0 mireaseb 
If ll/w = p, the equation (4) becomes 


R = Gai- 


which H of the form 

w here K dejiends only t 
jilane 

For example, let 


■SKm/-.)-/] 


(4«) 


R = Gw(i'®/2g) K 

i the ratio of the stclioi.s of the stream .and 


85, a value which is jirobable, if we allow 
Then 


that the sides of the pipe act as internal Ixirders to an orifice 
K = p(. 


3 

X 75 
I-29 

1 10 

94 

2 00 
3‘50 


Ihe assumption that the coefficient of contraction c, is constant 
for different values of p is probably only true when n is not very 
large Further, the increase of K for large values of p is contrary to 
experience, and hence it may be inferred that the assumption that 
all the filaments have a common velocity i/, at the section A, A, and 
a common velocity v at the section AjA, is not true when the stream 
IS very much larger than the plane. Hence, m the expression 
R sa KGuV*l2g, 

K must be determined by experiment in each special case For a 
cylindrical body putting u for the section, c, for the coeflicient of 
contraction, ^,(0 - w) for the area of the stream at AjAj, 
vO/Cf(n - u) , T', = vQ/Hl - «) , 


^VpfCcip -l),v,rs vpl{p. 

R = KjGwr*/2g, 


X) 




or, puttmgp=sO/w, 

Then 
where 

K, 

Taking Ce=»o 85 and p = 4, K.=s0 467, a value less than before 
Hence there is less pressure on the cylinder than on the thin plane 

§ 16 s Distribution of Pressure on a Surf cue on which a Jet impinges 
normally — The principle of momentum gives readily enough the 
total or resultant pressure of a jet imjunging on a plane surface, but 
m some cases it is useful to know the distribution of the pressure 
1 ho problem in the case in which 
the plane is struck noimally, and 
the jet spreads in all directions, is 
one of great complexity, but even 
in that case the maximum intensity 
of the pressure is easily assigned 
Each hiyer of water flowing from 
an onfice is gradually deviated 
(fig 166) by contact with the .ur- 
facc, and during deviation exerciser 
a centrifugal pressure towards the 
axis of the jet. The force exerted 
by each small mass of water is 
normal I0 its path and inversely as 
Fio. 166 the radius of curvature of the path 

Hence the greatest pressure on the 
plane mu^t be at the axis of the jet, and the pressure must decrease 
from the axis outwards, in some such way as is shown by the curve 
of pressure in fig 167, the branches of the curve being probabli 
asymptotic to the plane 

For simplicity suppose the jet is a vortical one Let A, (fig 167) be 
the depth of the ormce from the free surface, jnd u, the velocity of 
dtscharge Then, if w is the area of the orifice, the quantity of water 
impmging on the plane is obviously 

Q = wt/j=«v/(2gA,) , 

that is, supposing the orifice rounded, and neglecting the coefficient 
of discharge 

The ii-elocity with which the fluid reaches the plane is, however, 
greater than this, and may reach the value 
^{ 2 gh) : 

where h is the depth of the plane below the free surface. The 
external layers of fluid subjected throughout, after leaving the 
orifice, to the atmospheric pressure will attain the velocity v, and 
will flow away with tois velocity unchanged except by friction 
The layers towards the interior of the jet, being subjected to a pressure 
greater than atmospheric pressure, will attain a less velocity, and so 
much less as they are nearer the centre of the jet. But the pressuie 
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caa m no case exceed the pressure v*l2g or h measured m feet of 
water, or the direction of motion of the water would be reversed, and 
there would be reflux. Hence the maximum intensity of the pressure 



of the jet on the plane is h ft of water. If the pressure curve is 
drawn with pressures represented by feet of irater, it will touch the 
free water surface at the centre of the jet 
buppo'ie the pressure curve rotated so as to form a tolid of revolu- 
tion I he weight of water contained In that solid is the total 
pressure of the jet on the surLice, which has already been deter- 
mined Let V = volume of this solid, then GV is its weight in pounds 
Consequent!)' 

GV =s {Glg)uv,v , 

V =s 2W 

Wc have already, therefore, two conditions to be satisfied by the 
pressure curve 

Some very interesting experiments on the distribution of pressure 
on a surface struck by a Jet have been made by J S Beresford 
(Prof Papers on Indian Engineering, No cccxxii), with a view to 
afford information as to the forces acting on the aprons of weirs 
Cylindrical jets 4 in to 2 m diameter, issuing from a vessel in 
which the water level was constant, were allowed to fall verticallj 
on a brass plate g m m diameter. A small hole m tlie brass plate 
communicated by a flexible tube with a vertical pressure column 
Arrangements were made by which this aperture could be moved 
^ in at a time across tlie area struck by the jet The height of the 
pressure column, for each position of the aperture, gave the pressure • 
at that point of the area struck by the jet When the aperture was ( 


[IMP AC I AND REACTION 

Fig i68 shows the pressure curves obtamed m three experiments 
with three jots of the sues shown, and with the free surface level m 
the reservoir at the heights marked 


Eitpertment i 

Jet 475 III rliaineter 

F xpemnent a 

Jet .966 in. diameter 

Experiment 3 
t| Jet 1 95 in diameter 

in 

tii 

Distance from Axis 
of Jet m inches. 

Pressure in inches 
Of Water 

III 

lli 

I" 

It 

0"’ 

Pressure in inches 
of Water 

l||| 

ifi- 

ill 

Distance from Axis 
of Jet in inches. 

i 

l-s 

£ 

43 

0 

405 

42 15 

0 

42 

27 15 

0 

26 9 

» 

05 
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•I 

41 8 


13 
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18 
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2 

40 3 


23 
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25 
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25 
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As the general iona of the pressure curve has been alreadj indi- 
cated, It may be assumed that its equation is of tho form 

y = ab-P‘ (I) 

But It has already been shown that for x = o, y-h, hence a = h 
To determine the remammg constant, the other condition may be 
used, that the solid formed by rotating the pressure curve represents 
the total pressure on the plane The volume of the solid is 


V = / irxyix 
J 0 

= 2irAy b ^ xds, 

= (Wi/log^)[-6~^]^" 


for the radius of 
the equation to the pressure 


Fig i68 —Curves of Pressure of Jets impmgmg normally on a Plane 

exactly in the axis of the jet, the pressure column was very nearly 
level with the free surfade in the reservoir supplying the jet , that is, 
the pressure was very nearly i/*/2g As the aperture moved away from 
the axis of the jet, the pressure diminished, and it became insensibly 
small at a distance from the axis of the jet about equal to the dia- 
meter of the jet. Hence, roughly, the pressure due to tho jet extends 
over an area about four tunes the area of section of the jet 


i -= irhflogt b 

\ Usmg the condition already stated, 

!. 2a>^(AAj) = jrA/log,&, 

I log , f> = (t/2w) v'fAA) 

I Putting the value of b in (2) in eq H), and also 
I the jet at the orifice, so tliat « = irr“ 1 
' curve is 

§ 166. Eestsiance of a Plane moving though a Fluid, or Pressure 
of a Current on a Plane . — When a thin plate moves through the 
air, or through an indefinitely large mass of still water, in a direction 
normal to its surface, there is an excess of pressure on the anterior 
face and a diminution of pressure on the posterior face Let v be 
the relative velocity of the plate and fluid, 0 the area of the plate, G 
the density of the fluid, h the height due to tne velocity, then the 
total resistance is expressed by the equation 

R =r /GO v^j 2 g pounds = fGCtii , 

where / is a coefficient having about the value 1 3 for a plate moving 
in still fluid, and 1 *8 for a current unpingmg on a fixed plane, whether 
the fluid IS air or water. The difference m the value of the coefficient 
in the two cases is perhaps due to errors of experiment. There is a 
similar resistance to motion m the case of all bodies of " unfair ” 
form, that is, m which the surfaces over which the water slides are 
not CM gradual and continuous curvature 
The stress between the fluid and plate arises chiefly in this way 
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The Btreams of fluid deviated m front of the plate, supposed for 
del^iteness to be movmo through the fluid, receive from it forward 
momentum. Portions of this forward moving water are thrown off 
laterally at the edges of the plate, and diffused through the surround- 
ing fluid, mstead of falhng to their origLnal position behind the 
plate Other portions of comparatively still water are dragged into 
motion to All the space left beliind the plate , and there is thus a 
pressure less than hydrostatic pressure at the back of the plate The 
whole resistance to the motion of the plate is the sum of the excess of 
pressure m front and deficiency of pressure behind This resistance 
13 independent of any faction or viscosity in the fluid, and is diit 
Simply to its inertia resisting a sudden change of direction at the 
edge of the plate 

Experiments made by a whirling machine, m which the plate is 
fixed on a long arm and moved circularly gave the following values 
of the coefficient / The method is not tree from objection, as the 
centrifugal force causes a flow outwards across the plate 


Approximate 
Area of Plate 
m sq. ft 

Borda 

Values of / 

Hutton Th.bault 

0 13 

1*39 

I 24 

0*25 

t 49 

1*43 I 5.*5 

0 63 

X 64 


III 


1 784 


There is a steady increase of resistance with the size of the plate, 
in part or wholly oue to centrifugal action. 

P L. G Dubuat (1734-1809) made experiments on a plane 1 ft 
square, moved m a straight line in water at 3 to 6 i ft per second 
Calling m the coefficient of excess of pressure m front, and n the 
coefficient of deficiency of pressure hehmcl, so that + he 
found the following valnes 

ms:l . « = 0*433 . /“I 433 

The pressures were measured by pressure columns Exm*riineiits 
by A. J, Morin (1795-1880), G Piobert (1793-1871) and 1 Didion 
(1798-1878) on plates of o 3 to 2 7 s<i ft area, drawn vertically 
through water, gave / -2 18 . but the expenmeuts were made m a 
reservoir of comparatively small depth For similar plates moved 
through air they found /=i 36, a result more m accordance with 
those which precede. 

For a fixed plane m a moving current of water E Marlotte found 
/=! 25 Dubuat, in expenmeuts in a current of water like those 
mentioned above, obtained the values m = i*l86; n -so 670, / = 
1*856 Thibault exposed to wind pressure planes of i 17 and 2 5 
sq It. area, and found / to vary from i 568 to 2 125, the mean value 
being / = I 834, a result agreeing well with Dubuat 

§ 167. Stanton's Experiments on the Pressure of A iron 'Surfaces — 
At the National Physical ryaboratorj*, London, T, E. Stanton earned 
out a series of experiments on the distribution of pressure on surface., 
in a current of air passmg through an air trunk. Those were on a 
small scale but with exceptionally accurate means of measurement 
These experiments differ from those alreadv given m that the plane 
IS small reUtii'ely to the cross section of the current {Proc Inst 
Civ Eng clvi , 1904) Fig 169 shows the distribution of pressure 
on a square plate ab 13 the plate m 
lerticai section, acb the distribution 
of pressure on the windward and adb 
that on the leeward side of the centra! 
section Similarly aeb is the di.tribu- 
tion of pressure on the windward and 
a/b on the leeward side of a diagonal 
section The intensity of pressure at 
the centre of the plate on the windward 
side was in all cases p = per 

sq ft , where G is the v, eight of a cubic 
foot of aif and v the velocity of the 
cunent in ft. r»er sec On the leeward 
side the negative pressure is uniform 
except near the edges, and its value 
depends on the form of the plate For 
a circulai plate the pressure on the 
leeward side was o 48 GvVitf and for 
a rectangular plate o*66 Gir/zf. For 
circular or square plates the resultant 
pressure on the plate was P = o 00126 
Fig 169 t/'-* lb per sq ft where v is the velocity 

of the current m ft per sec. On a long 
narrow rectangular plate the resultant pressure was nearly 60 % 
greater than on a circular plate. In later tests on larger planes in 
free air, Stanton found resistances 18 % greater than those observed 
with small planes m the air trunk. 

§ 168 Case when the Direetton of Motion is oblique to the Plane — ■ 
The determination erf the pressure between a fltud and surface in this 
case 15 oi importance m many practical quesdons, for instance, in 
assigaiag the load due to wind pressure on slopmg and curved roofs, 
and experiments hav e been made by Hutton, Vince, and TIribault on 
planes moved circularly through air and water on a whirling machine 



Let AB (fig. 170) bo a plane moving in the direction R making 
an angle ^ witli the plane. The resultant pressure between the fluid 
and tlie plane will be a noimal 
pressure « The component R 
of this normal pressure is tlic 
resistance to the motion of the 
plane and Uie other compoiicit 
I, IS a lateral force resisted by 
tlic guides which support the 
plane Obviously 

R ^ N sm 0 , 

L = Nco3^ 

In the case of wind pressure on 
a sloping roof surface, R is the 
horizontal and L the vertical 
component of the normal pres- Fig. 170 

sure 

In experiments with tlic whirling machine it is the resistance to 
motion, R, which is directly measured Let P be the pressure on a 
plane movcvl normally through a fluid Then, for the name plane 
inclined at an angle ^ to its dnection of motion, the resistance was 
found by Hutton to be 

R = P(sm0)*‘84«c«.4 



A Simpler and more convenient expression given by Colonel 
Duchemin is 

R * 2P sin® 0/(1 + sm* 0) 

Consequently, the total piessurc between the fluid and plane is 
N at 2P sin 0/[i H sm® 0) = 2P/(lo9cc 0 + i>in 0), 
and the lateral force is 

L = 2P sm 0 cos 0/(1 + sin* 0) 

In 1872 some experiments were made for tlie Acionautical Society 
on iiie pressure of air on oblique planet 1 hese plates, of 1 to 2 ft 
square, were Imlanced by ingenious meclianism designed by F II 
Wenham and Spencer Browning, in such a manner that both the 
pressure in the direction of the air current and the lateral force were 
separately measured. These planes were placed oiiposite a blast 
from a ftm issuing from a woodcu pipe 18 iii. square The pressure of 
the blast varied from to i in. of water pressure The following are 
the resaiHs given in pounds per square foot of tlic plane, an«l a com- 
paiisoa of the experimental results with tlic prc‘s..ures mven by 
buchemm’s rule These last values are obtained by taking r -331, 
the observed pressure on a normal surface . — 


1 Angle between Plane and Direction! 
of Blast . / 

15* 

30® 60* 

1 

Horizontal pressure R 1 

0-4 

0 6t 2 73 

3 31 

l.a.t«ral pressure L 

«•& 1 

1 96 1*26 1 


Normal pressure ,yi - s 

165 

2 05 3 01 ] 

3 3* 

Normal pressure by Duchemio 's rule 

1*605 

2*02^3 276 

•l!L_ 


Water Motors 

In every system of machinery deriving energy from a natural 
water -fall there exist the following parts : — 

I, A supply channel or head race, leadmg the water from the 
highest accessible level to the site of the machine This may be 
an open channel of earth, masonry or wood, laid at as small a 
slope as IS consistent with the delivery ot the necessary supply of 
water, or it may be a closed cast or wrought-iron pipe, laid at 
the natural slope of the ground, and about 3 ft below the surface 
In some cases part of the head race is an open channel, part 
a closed pipe The channel often starts from a small storage 
reservoir, constructed near the stream supplying tlie w'atcr motor, 
m which the water accumulates when the motor is not working 
There are sluices or penstocks by which the supply can be cut 
off when ueccssar\ . 

2 Leadmg from the motor there is a tail race, culvert, or 
discharge pipe deUvenng the water after it has done its work 
at the lowest convenient level. 

3 A waste channel, weir, or bye-wash is placed at the origin 
of the head race, by which surplus water, in floods, escapes 

4 The motor itself, of one of the kinds to be descri bed presently, 
which either overcomes a useful resistance directly, as in the case 
of a ram acting on a lift or crane chain, or indirectly by actual mg 
transmissive machinery, as when a turbine drives the sliaftmg. 
belting and gearing of a mill With the motor is usually com- 
bined regulating machinery for adjusting the power and speed 
to the work done. This may be controlled in some cases by 
automatic governing modiinery. 
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§ 169. Water Motors with Arttfiaal Sources of Energy . — ^The 
great convenience and simplicity of water motors has led to their 
adoption in certain cases, where no natural .source of water 
power IS available In these cases, an artificial source of water 
|)owcr IS created by using a steam-engine to pump water to a 
reservoir at a great elevation, or to pump water into a closed 
reservoir in which there is great pressure. The water flowing 
from the reservoir through hydraulic engines gives back the 
energy expended, less so much as has been wasted in friction 
Such arrangements are most useful where a continuously acting 
steam engine stores up energy by pumping the water, while the 
work done by the hydraulic engines is done intermittently. 

§ 1 70 Energy of a Water-tall, — Let H, be the total fall of level from 
the point where the water is taken from a natural stream to the 
point where it is discliarged into it again. Of this total fall a portion, 
which can be estimated independently, is expended in overcoming 
the resistances of the head and tail races or the supply and discharge 
pipes I..et this portion of head waited be hr- Tlien tae availaUe 
head to work the motor is H = H, - 1)^ It is this available head which 
should be used in all calculations of the proportions of the motor. 
I^t Q be the supply of water per second Then GQH foot-pounds 
pel second is the gioss available work of the fall The power of the 
Tall may be utilired in three ways (a) The GQ pounds of water may 
l>e placerl on a machine at the highest lei'cl, and descending m con- 
tact with it a distance of H ft., the work done will be (neglectmg 
losses from friction or leakage) GyH foot-^xjunds per second. (6) 
Or the water may descend in a closed pipe from the higher to the 
lower level, 111 which case, with the same reservation as before, the 
nessure at the foot of the pipe will be p = GII pounds per square foot 
f the water with this pressure acts on a movable piston like that 
of a steam engine, it will drive the piston so that the volume described 
IS Q cubic feet poi second Then the work done will be pQ = GHQ 
foot-pounds pel second as before (c)_ Or lastly, the water may be 
allowed to acijuire the velocity v =■- by its descent The kinetic 

energy of Q cubic feet will then be jGQv*/g = GQH, and if the water 
IS allowed to impinge on surfaces suitaDly curved which bring it 
finally to rest, it will impart to these the same eneigy as in the 
previous cases. Motors which receive energy mainly m the three 
ways desciibed in (a), (i), (c) may be termed gravity, piessure and 
inertia motors respectively Generally, if Q ft per second of water 
act by weight through a distance A,, at a pressure p due to Ag ft of 
fall, and with a velocity v due to A, ft of fall, so that A, -t A, -t- A, = H, 
then, uivirt fiom energy wasted by friction or leakage or imperfection 
of the machine, the work done will be 

GQAj + py + (G/g)Q(e®/2?) “GQH foot pounds, 
the same as if the water acted smiply by its weight while descending 

§171. Site for Water Motor. — Wherever a stream flows from 
a higher to a lower level it is possible to erect a water motor 
ITlie amount of power obtainable depends on the available head 
and the supply of water In choosing a site the engineer will 
select a portion of the stream where there is an abrupt natural 
fall, or at least a considerable slope of the bed He will have 
regard to the facility of constructing the channels which are to 
convey the water, and will take advantage of any bend in the river 
which enables him to shorten them. He will have accurate 
measurements made of the quantity of water flowing in the 
stream, and he will endeavour to ascertain the average quantity 
available throughout the year, the minimum quantity in dry 
seasons, and the maximum for which bye-wash channels must 
be provided In many cases the natural fall can be increased 
bv a dam or weir thrown across the stream The engineer will 
also examine to what extent the head will vary in different 
seasons, and whether it is necessary to sacrifice part of the fall 
and give a sleep slope to the tail race to prevent the motor being 
drowned by backwater in floods Streams fed from lakes which 
form natural reservoirs or fed from glaciers are less variable than 
sti earns depending directly on rainfall, and are therefore advan- 
tageous for water-power purposes 
^ 17a Water Power at Holyoke, USA —About S5 m. from the 
mouth of the Connecticut river there was a fall of about 60 ft in 
a short distance, forming what weie called the Grand Rapids, below 
which the river turned sharply, forming a kind of peninsula on which 
the city of Holyoke is built. In 1845 the magnitude of tlie water- 
power available attracted attention, and it was decided to build a 
dam across the river The ordinary flow of the nver is 6000 cub ft 
per sec., giving a gross power of 30,000 h p In dry seasons the 
power IS 20,000 h p , or occasionally less. From above the dam a 
system of canals takes the water to mills on three levels. The first 
canal starts with a width of 140 ft and depth of 22 ft., and supplies 


the highest range of mills. A second canal takes the water winch 
has driven turbines in the highest mills and supi>lies it to a second 
series of mills There is a third canal on a still lower level supplymg 
the lowest mills The water then finds its way back to the nver 
With the grant of a mill site is also leased the right to use the water- 
power A mill -power is defined as 38 cub ft. of water per sec 
during 16 hours per day on a fall of 20 ft This gives about 60 b p 
effective The charge for the power water is at the rate of 2O8. per 
h.p. per annum 

§ 173. Action of Water in a Water Motor — Water motors may 
be divided into water -pressure engines, water-wheels and 
turbines. 

Water-pressure engines are machines with a cylinder and piston 
or ram, in principle identical with the corresponding part of a 
steam-engine. The water is alternately admitted to and dis- 
charged from the cylinder, causing a reciprocating action of the 
piston or plunger. It is admitted at a high pressure and dis- 
charged at a low one, and consequently work is done on the piston 
The water in these machines never acquires a high velocity, and 
for the most part the kinetic energy of the water is wasted 
The useful work is due to the difference of the pressuie of 
admission and discharge, whether that pressure is due to the 
weight of a column of water of more or less considerable height, 
or IS artificially produced in ways to be described presently 
Water-wheels are large vertical wheels driven by water falling 
from a higher to a lower level In most water-wheels, the water 
acts directly by its weight loading one side of the wheel and so 
causing rotation. But in all water-wheels a portion, and in some 
a considerable portion, of the work due to gravity is first em- 
ployed to generate kinetic energy in the water; during its 
action on the water-wheel the velocity of the water diminishes, 
and the wheel is therefore m part driven by the impulse due to 
the change of the water’s momentum Water-wheels are there- 
fore motors on which the water acts, partly by weight, partly by 
impulse. 

Turbines arc wheels, generally of small size compared with 
water wheels, driven chiefly by the impulse of the water Before 
entering the moving part of the turbine, the water is allowed 
to acquire a considerable velocity , during its action on the 
tin bine this velocity is diminished, and the impulse due to the 
change of momentum drives the turbine 
In designing or selecting a water motor it is not sufficient to 
consider only its efficiency in normal conditions of woiking 
It IS generally quite as important to know how it will act with 
a scanty water supply or a diminished head. The greatest 
difference m water motors is in their adaptability to varying 
conditions of w'orkmg. 

W ater-pressure Engt ncs. 

§ 174. In these the water acts by pressure either due to the 
height of the column in a supply pipe descending from a high- 
level reservoir, or created by pumping Pressure engines were 
first used m mine-pumping on waterfalls of greater height than 
could at that time be utilized by water wheels. Usually they 
were single acting, the water-pressure lifting the heavy pump 
rods which then made the return or pumping stroke by their 
own weight. To avoid losses by fluid friction and shock the 
velocity of the water m the pipes and passages was restneted 
to from 3 to 10 ft per second, and the mean speed of plunger to 
I ft. per second. The stroke was long and the number of strokes 
3 to 6 per minute. The pumping lift being constant, such engines 
worked practically always at full load, and the efficiency was 
high, about 84 % But they were cumbrous machines. They 
are described m Weisbach’s Mechanics of Engineering. 

The convenience of distributing energy from a central station 
to scattered working-points by pressure water conveyed in pipes 
— a system invented by Lord Armstrong — has already been 
mentioned. This system has led to the development of a great 
variety of hydraulic pressure engines of very various types 
The cost of pumping the pressure water to some extent restricts 
Its use to intermittent operations, such as working lifts and 
cranes, punching, ^hearing and rivetmg machines, forging and 
flanging presses. To keep down the cost of the distributing 
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mainii very high pressures are adopted, generally 700 lb per 
sq. in. or 1600 ft. of head or more 

In a large number of hydraulic machines worked by water at 
high pressure, especially lifting machines, the motor consists of a 
direct, single acting ram and cylinder. In a few cases double- 
acting pistons and cylinders are used , but they involve a 
water-tight packing of the piston not easily accessible. In some 
cases pressure engines are used to obtain rotative movement, 
and then two double-acting cylinders or three single-acting 
cylinders are used, driving a crank shaft Some double-acting 
cylinders have a piston rod half the area of the piston The 
pressure water acts continuously on the annular area in front 
of the piston During the forward stroke the pressure on the 
front of the piston balances half the pressure on the back. During 
the return stroke the pressure on the front is unopposed. The 
water m front of the piston is not exhausted, but returns to the 
supply pipe. As the frictional looses in a fluid are independent 
of the pressure, and the work done increases directly as the 
pressure, the percentage loss decreases for given velocities of 
flow as the pressure increases. Hence for high-pressure machines 
somewhat greater velocities are permitted in the passages than 
for low-pressure machines In supply mains the velocity is 
from 3 to 6 ft. per second, in valve passages 5 to ro ft. per second, 
or in extreme cases 20 ft. per second, where there is less object 
in economizing energy. As the water is incompressible, slide 
valves must have neither lap nor lead, and piston valves are 
preferable to ordinary slide valves. To prevent injurious com- 
pression from exhaust valves closing too soon in rotative engines 
with a fixed stroke, small self-acting relief valves are fitted to the 
cylinder ends, opening outwards against the pressure into the 
valve chest. Imprisoned water can then escape without over- 
straining the machine. 

In direi t single-acting lift machines, m which the stroke is 
fixed, and in rotative machines at constant speed it is obvious 
that the cylinder must be filled at each stroke irrespective of the 
amount of work to be done The same amount of water is used 
whether much or little work is done, or whether great or small 
weights are lifted Hence while pressure engines are very 
efficient at full load, their efficiency decreases as the load de- 
creases. Various arrangements have been adopted to dimmish 
this defect in engines working with a variable load In lifting 
machinery there is sometimes a double ram, a hollow ram 
enclosing a solid ram By simple arrangements the solid ram 
only lb used for small loads, but for large loads the hollow ram is 
locked to the solid ram, and the two act as a ram of larger area. 
In rotative engines the case is more difficult In Hastie’s and 
Rigg’s engines the stroke is automatically varied with the load, 
increasing when the load is large and decreasing when it is small. 
But such engines are complicated and have not achieved much 
success. Where pressure engines are used simplicity is generally 
a first consideration, and economy is of less importance 

§ 173 Efficiency of Pressure Engines — It is hardly possible to form 
a theoretical expression for the efficiency of pressure engines, but 
some general considerations are useful Consiaer the case of a long 
'stroke hydraulic ram, which has a fairly constant velocity v during 
the stroke, and valves which are fairlv wide open during most of the 
stroke Let r be the ratio of area 01 ram to area of valve passage, 
a ratio which may vary in ordinary cases from a to 12 Then the 
loss m shock of the water entering the cylinder will be (r - i)H^l2g in 
ft of head The friction in the supply pijie is also proportional to 
v®. The energy earned away in exhaust will be proportional to r® 
Hence the total hydraulic los.se9 may be taken to be approximately 
Cv^l‘2g ft , where f is a coefficient depending on the proportions of the 
machine Let / be the fnction of the ram packing and mechanism 
reckoned in lb per sq ft of ram area Then if the supply -pipe 
pressure dnvmg the machine is p lb per sq ft , the effective working 
pressure will be 

p - - / lb per sq ft 

Let A be the area of the ram in sq ft , v its velocity m ft per sec 
The useful work done will be 

(p - Gii^fzg -f)\v it lb per sec , 
and the efficiency of the machme will be 

-f)lp. 

This shows that the efficiency mcreases with the pressure p, and 
diminishes with the speed v, other things being tne same. If m 


regulating the engine for varying load the pressure is throttled, 
part of the available head is destroyed at the throttle valve, and 
p in the bracket above is reduced Direct-acting hydraulic lifts, 
without intermediate gearing, may 


have an efficiency of, 95 % durmg tlio 
working stroke If a hydrauhe jigger is 
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used with ropes and sheaves to change 
the speed of the ram to the speed of 
the lift, the efficiency may be only 


50®^ k B Ellington has given the 
efficiency of lifts with hydraulic 
balance at 85 % during the working 
stroke Large pressure engines have 
an efficiency of 85 %, but small rota- 
tive engines probably not more than 
50 % and that only when fully loaded. 

§ 176 Direct- Acting Hydraulic 
Lift (fig. 17 1) — This IS the 
simplest of all kinds of hydraulic 
motor A cage W is lifted directly 
by water pressure acting m a 
cylinder C, the length of which is 
a little greater than the lift. A 
ram or plunger R of the same 
length IS attached to the cage 
The water-pressure admitted by a 
cock to the cylinder forces up the 
ram, and when the supply valve is 
closed and the discharge valve 
opened, the ram descends In 
this case the ram is 9 m. diameter, 
with a stroke of 49 ft It consists 
of lengths of wrought- iron pipe 
screwed together perfectly watei- 
tight, the Tower end being closed 
by a cast-iron plug The ram 
works in a cylinder n m dia- 
meter of 9 ft. lengths of flanged 
cast-iron pipe The ram passes 
water-tight through the cylinder 
cover, which is provided with 
double hat leathers to prevent 
leakage outwards or inwards As 
the weight of the ram and cage is 
much more than sufficient to cause 
a descent of the cage, part of the 
v/eight IS balanced. A chain at- 
tached to the cage passes over a 
pulley at the top of 
the lift, and carries ^ 4 Smmk 
at Its free end 
balance weight B, 
working in T iron 
guides Water is ad- 
mitted to thecylinder 
from a 4-in supply 
pipe through a two- 
way slide, worked by 
a rack, spindle and 
endless rope The 
lift works under 73 
ft. of head, and lifts 
1350 lb at 2 ft per 
second. The effi- 
ciency IS from 75 to 

80%. 

The prmcipal pre- 
judicial resistance to 
the motion of a ram 
of this kind is the fne- 
tionof thecup leathers, 
which make the joint 
between the cylinder 
and ram Some ex- 
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penments by John Hick give for the friction of these leathers 
the following formula Let F == the total friction m pounds ; 
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d *dlam«tor of ram la it. , p» wdtcr-prei»surc m liounds per aq. ft. , 
h tk coetficiertt. 

F ~fi p d 

ft -o (J039J if tlie Icathera arc new or badly lubricated ; 

Tso 002(^2 if tno leatntrs arc in good condition and well lubricated 
Since the total pic-^'^iire on the ram is P = tne traction of the 

total nrcs^uro cxpenJc 1 m overcoming tlie iriclion of tne leatners ib 
F/1’ ^ 005/rf to 0033/ff, d being m feet 
Let H he tne heigut of tne pressure column measured from the 
free surface of the supply reservoir to the bottom of the ram m its 
lowest position, II# the height from the discharge reservoir to the 
same point, ft the height of the ram above its lowest pomt at any 
moment, the length of stroke, Q the aiea of the ram, W the weight 
of cage, R the weight of ram, B the weight of balance weight, w tlie 
weight of balance chain per loot run, F the friction of the cup leather 
and sh Ics Then, neglecting fluid friction, if the ram is rising the 
accelerating force is 

P, -=.G(H - ;i)0 - R - VV s B - tt(S - A) + u/A - F, 
and 1/ the ram is descending 

P, - G(H» - A)ll + VV + R - B + -/.) -wh-F. 

If u< - J Gf), P, and P, are constant throughout the stroke , and 
the moving force m ascending and descending is the same, if 
13 «\V + R I- wS - GQ(H + HiVa 
Using the values just found for w and B, 

p, = p,-lGn(n-H») -F 

Let W + R+»S 4 -B-U. and let P be the constant accelerating 
force acting on the system, tlien the acceleration is (P/U)? The 
velocity at the end of the stroke is (assuming the friction to be 
constant) 

and the mean velocity of ascent is Jr. 

§ 177. Armstrong's Hydraulic Jigger. — This is simply a smglc- 
acting hydraulic cylinder and ram, provided with sheaves so 
as to give motion to a wure rope or chain. It is used m various 
forms of lift and enme. Fig 173 shows the arrangement. A 
hydraulic ram or plunger B works in a 
stationary cylinder A Ram and cylinder 
curry sets of sheaves over which passes a 
chain or rope, fixed at one end to the 
cylindci, and at the other connected over 
guide pulleys to a lift or crane For each 
pair of pulleys, one on the cylinder and one 
on the ram, the movement of the free end 
of the rope is doubled compared with that 
of the lam With three pairs of pulleys the 
free end of the rope ius a movement equal 
to six times the stroke of the ram, the force 
exerted being in the inverse proportion 
§ 178 Hotative Hydraulic Engines. — ^Valve- 
gear mechanism similar in pnnciple to that 
of steam engines can be applied to actuate 
the admission and discharge valves, and the 
pressure engine is then converted into a con- 
tinuously-acting motor. 

Let II be the available fall to work tlie 
engme after deducting the loss of he id in the 
supply and discharge pipes, Q the supply of 
water m cubic feet per second, and v the 
elTiciency of the engine Then tlie horse-power 
of the engine is 

H P ^^QH/550 
1 he efliciencv of large slow-mov mg pressure engines is i> = 66 to *8. 
In small motors of this km I probably i) is not greater than ’5 
Let i; be the mean velocity of the piston, then its diameter d is given 
by the relation 

m double-acting engines, 

^ir<th)ja in single-acting engines 
If there are m cylinders put Q/« for Q in these equations 
Small rotative pressure engines form extremely convement 
motors for hoists, capstans or winches, and for driving small 
machinery The single-acting engine has the advantage that 
the pressure of the piston on the crank pm is always in one 
direction , there is then no knocking as the dead centres are 
p.isscd Generally tiiree single-acting cylinders are used, so 
that the engine w ill readily start in all positions, and the driving 
effort on the crank pin is very uniform. 

Brotherhood Hydraulic Enettu — Three cylinders at angles of 120® 
with each other are formed in one casting with the frame The 
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plungers arc hoUow trunks, and the connecting rods abut m 
cyhnuncal recesses in them and are connected to a common crank 
pm A circular valve disk witn concentric segmental ports revolves 
at the same rate as tue crank over ports m the valve face common to 
tue turee cybauers Lacn cyhndor is always in communication w’th 
eitnor an auuussion or exiiaust port Ihe blank parts oi the circular 
valve close tue aainission and exhaust ports alternately The fixed 
valve lace is ot Ugnum vitae m a metal recess, and the revolving 
valve ot gun-metal In the case of a small capstan engme the 
cylinders are 3^ in diameter and 3 m stroke At 40 revs per minute, 
tue piston speed is 31 it. 
per tuiuute Ihe ports 
are 1 m diameter or i*, 
of the piston area, auil 
the mean velocity m 
the ports 0 4 it per 
sec. With 700 tb per 
SC] in water pressure 
and an efficiency of 
50 %, the engine is 
about 3 h p A com 
mon airangement is to 
have three parallel 
cylinders acting on a 
three-throwerank shaft, 
the cylinders oscillating 
an trunmons 
Hastit’s Engine — Fig 
173 shows a similar 
engine made by Messrs 
Hastie of Greenock G, 

G, G are the three 
plungers which [>ass out 
of the cylinders through cup leathers, and act on the same crank pm 
\ IS the inlet pipe which communicates with the cock B Ihis cock 
controls the action of the engine, being so constructed that it acts as 
a reversing valve when the handle C is m its extreme positions and 
.18 a brake when m its middle position With the handle m its 
middle position, the ports ot tne cylinders are in con munication 
with the exhaust Two passages are foin td m the iran mg leading 
from the cock B to the ends of the cylinders, one lung m com- 
munication with the supply pipe A, the other with the discharge 
pipe Q These passages end as shown at E The oscillation of the 
cylm<iers puts them 
alternately in com- 
munication with each of 
these passages, and thus 
the water 13 alternately 
admitted and exhausted 
In any ordinary rota- 
tive engine the length ot 
stroke is invariable 
Consequently the con- 
sumption of water de- 
pends simply on the 
speed of the engine, 
irrespective of the effort overcome If the power of the engine 
must be varied without altering the number of rotations, then 
the stroke must be made variable Messrs Bastie have con- 
trived an exceedingly ingenious method of \arying the stroke 
automatically. In proportion to the amount of work to be done (fig 
174) The crank pm t 
IS carried in a slide H 
moving m a disk M 
In this IS a double 
cam K acting on two 
small steel rollers J, 

L attached to the 
slide H If the cam 
rotates it moves the 
slide and increases or 
decreases the radius of 
the circle in which the 
crank pm I rotates 
The disk M is keyed 
on a hollow shaft sur- 
rounding the driving 
shaft P, to which the 
cams are attached 
The hollow shaft N 
has two snugs to 
which the chains RR 
are attached (fig 175) 

The shaft P cames the 
spring caseSS to which 
also are attached the 
other ends of the chams. When the engme is at rest the springs 
exttnd themselves, rotating the hollow shaft N and the frame M, 
so as to place the crahk pm 1 at its nearest position to the axis of 
rotation. When a resistance has to be overcome, the shaft N rotates 
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rdatively to P, compressing the springs, till their resistance beiancea 
the pressure due to toe re^taace to the rotation oi P. The engine 
then commences to work, the crank pm bemg m the position m 
which the turning ettort just overcomes the rcbistance. U the 
resistance dunmisnes, the sprmgs lorce out the chains ami shorten tne 
stroke of the plungers, and vice versa The following experiments, 
on an engine of this kind working a hoist, show how tixe automatic 
eurangemecit adjusted tne water used to the work done. Ihe hit 
was 22 ft and the water pressure m the cyhnders fki It) per sq m 
Weight lifted, / Cham ) 
in m 1 ■ ' 

Water used, m | 
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95 


/ 


427 <'33 745 85; 969 1081 1193 


17 


only 

gallons / 10 14 

§179 Accumulator Machinery — It has already been pointed 
out that It IS in some cases convenient to use a steam engine 
to create an artificial head of water, which is afterwards employed 
in driving water-pressure machinery. Where power is required 
intermittently, for short periods, at a number of different points, 
dSj for instance, m moving the cranes, lock gates, &c, of a 
dockyard, a separate steam engine and boiler at each point is 
very inconvenient , nor can engines worked from a common 
boiler be used, because of the great loss of heat and the difficulties 
which arise out of condensation in the pipes. If a tank, into 
which water is continuously pumped, can be placed at a ^at 
elevation, the water can then be used in hydraulic machinery 
in a very convenient way Each hydraulic machine is put 
m communication with the tank by a pipe, and on opening a 
valve it commences work, using a quantity of water directly 
proportional to the work done. No attendance is required when 
the machine is not working 

A site for such an elevated tank is, however, seldom available, 
and in place of it a beautiful arrangement termed an accumulator, 
invented by Lord Armstrong, is used This consists of a tall 
vertical cylinder , into this works a solid ram through cup 
leathers or hemp packing, and the ram is loaded by fixed weights, 
so that the pressure in the cylinder is 700 lb or 800 lb per sq in. 
In some cases the ram is fixed and the cylinder moves on it 

The pumping en- 
gines which supply 
the energy that 
IS stored m the ac- 
cumulator should 
be a pair coupled 
at right angles, so 
as to start m any 
position The en- 
gines pump into 
the accumulator 
cylinder till the 
riun is at the t(-p 
of its stroke, when 
by a catch ar- 
rangement acting 
on the engine 
throttle valve 
the engines are 
stopped If the 
accumulator ram 
descends, m con- 
sequence of water 
being taken to 
work machinery, 
the engines im- 
mediately recom- 
mence working 
Pipes lead from 
the accumulator 
to each of the 
machines requir- 
ing to be driven, 
and do not require to be of large size, as the pressure is so 
great. 

Fig. 176 shows in a liiagrannnatK: way the scheme of a system of 
accomulatot machinery A is the accomulator. with its tarn carry- 
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ing a cylmdnoal wrou«ht-mm tank W. ui which weights are planed 
to load Uie accumulator. At R is one of the laressuro engines or 
Jiggers, worked Irom tne accumulator, Uiscliarging the water alter use 
into tne tank T. In tins case the pressure engme is shown working a 
set ot blocks, the hxeU block bemg on the ram cylinder, the running 
block on tne ram. The chain running over these blocks works a 
mt cage C, the speed of which is as many times grealtr than that of 
Uie r«m as theie are plies of chain on 
the block tackle. B is the balance 
weight of the cage 

lu the use of accumulators on ship- 
board lor working gun gear or steering 
gear, the accumulator ram is loaded by 
springs, or by steam pressure acting on a 
piston much larger than the ram 

H 11 Tweddell has used accumula- 


tors with a pressure of souo lb per 
sq m. to work hydrauhe riveting ma 
chimry 


The amount of energy stored in the 
accumulator, having a ram in. m 
diameter, a stroke of S ft , and dehver- 
ing at /) ib pressure per sq in , is 

footrpounds 

I'hus, if the ram is 9 in , the stroke 20 ft , 
and the pressure 800 lb per sq m , the 
v'ork stored )n the accumulator when the 
ram is at the top of the stroke is 1,017,600 
foot-pounds, that is, enough to dnve a 
machine requiring one horse power for 
about half an hour As, however, the 
pumping engme rqilaccs water as soon 
as it IS drawn off, the working capacity 
of the accumulator is very much greater 
than tins Tweddell found that an ac- 
cumulator chargerl at 1250 lb discharged 
at 12251b ^ sq in Hence the friction 
was equivalent to laj !b per sq in and 
the efnciency 98 % 

When a very great pressure is icijuired PiC 177, 

a differential accumulator (fig I'^y) is 

cuDvemont. The ram is fixed auid passes through lioth ends of 
the cylinder, but is of different (lian cters at the two tnds. 
A and U Hence if d,, dj are the diameters of the ram in inches an<( 
t> the required pressure in lb per sq m , the load required is 
-d**,). An accumulator of tins kind usoil with meting 
machines has d, = 5I m , dj = 4 J in 1 he jiressure is 2000 lb per sq in 
and the lo<i(l 5 4 tons. 

Sometimes an accumulator is loaded by water or steam juc^.suie 
instead of by a dead weight Fig 178 shows the anangi tniit A 
piston A IS connected to a jilunger B of much 
smaller area Water pressure, say from town 
mams, is admitted below A, and the high 
pressure water is pumped into and dischargeil 
from the cylinder C in which D works. If r is 
the ratio of the areas of A and B, then, neglect- 
_ ' . ' .. 'ybJ ’ 

18 r time* that under the piston A With a 



mg fncUon, tlic preseure m the upjier cylinder 
18 r time* that under the piston A With a 
variable rate of supply ancf demand from the 
upper cylinder, the piston A ruses and fails, 
mamtammg always a constant pressure m the 
upper cylinder 

Water Wheels. 

§ 180. Overshot and Htf'h Breast Wheels 
— When a water fall ranges between 10 
and 70 ft. and the w'ater supply is fiom 3 
to 25 cub. ft per second, it is possible to 
construct a bucket wheel on which the water 
acts chiefly by its weight If the variation 
of t}ie head-water level does not exceed 2 ft , 
an Ofvershot wheel may be used (fig. 179) 

The water is then projected over the summit j 78. 

of the wheel, and falls in a parabolic path 
into the buckets. With greater variation of head-water level, a 
pitch-back or high breast wheel is better. The water falls over 
the top of a sliding sluice into the wheel, on the same side as the 
head race channel. By adjusting the height of the sluice, the 
requisite supply is given to the wheel in all positions of the 
head-water level. 

Hie wheel consists of a cast-iron or wrought-iron axle C 
supporting the weight of the wheeL To this are attached two 
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sets of arms A of wood or non, which support circular segmental 
plates, B, termed shrouds A cylindrical sole plate dd extends 
between the shrouds on the inner side. The buckets are formed 



by wood planks or curved wrought-iron plates extending from 
shroud to shroud, the back of the buckets being formed by the 
sole plate. 

The efficitncy may be taken at o 75 Hence, \t h h is the effective 
horse power, H the available fall, and Q tlie available water supply 
per second, 

/» /» =0 75(GQH/55o) =0 083 QH 

If the peripheral velocity of the water wheel is too great, water is 
till own out of the buckets before reaching the bottom of the fall 
In practice, the ciicumferential velocity of water wheels of the kind 
now described is from 4 J to 10 ft per second, about 6 ft liemg the 
usual velocity of good iron wheels not of very small size In ortler 
that the water may enter the buckets easily, it must have a greatei 
velocity than the wheel Usually the velocity of the water at the 
{)omt where it enters the wheel Is from g to 12 ft per second, and 
to produce this it must enter the wheel at a point 16 to 27 in below 
the head-water level Hence the diameter of an overshot wheel 
may be 

D=H-iJtoH-2f ft 

Overshot and high bicast wheels woik badly m back-water, and hence 
if the tail-water level varies, it is better to reduce the diameter of 
the wheel so that its greatest immersion in flood is not more than 

1 ft The depth d of the shrouds is about 10 to r 6 in The number 
of buckets may be about 

N=irD/</ 

Let V be the penphoral velocity of the wheel Then the capacity 
of that portion of the wheel which passes the sluice in one sccoml is 
Qi =!vO(Dd -d®)/D 
^vb d nearly. 

b Ijeing the breadth of the wheel between the shrouds If, however, 
this quantity of water were allowed to pass on to the wheel the 
buckets would begin to spill their contents almost at the top of the 
f.vll To dimmish the loss from spilling, it is not only necessary to 
give the buckets a suitable form, but to restrict the water supply to 
one-fourth or one-third of the gross bucket capacity Let m be tlie 
value of this ratio , then, Q being the supply of water per second, 
Q =wQ, ssmbdv 

This gives the breadth of the wheel if the water supply is known 
The form of the buckets should be determined thus The outer 
element of the bucket should be in the direction of motion of the 
watei entering relatively to the wheel, so that the water may enter 
without splaslung or shock The buckets should retain the water as 
long as possible, and the width of opening of the buckets should be 

2 or ^ in greater than the thickness of the sheet of water entering. 


For a wooden bucket (fig 180, A), take ab = distance between two 
buckets on periphery of wheel Make eb, and be = l to ^ ab. 

i oin cd For an iron bucket (fig 180, B), take ed=i^ eb , fccssj 06. 
>raw cO making an j 

angle of 10® to 15® with ^ v 

the radius at c. On Oc ® 
take a centre giving a 
circular arc passing 
near d, and round the 
curve into the radial 
part of the bucket de 
There are two ways 
in which the power of 
a water wheel is ^iven 
off to the machinery 
driven In wooden 
wheels and wheels 
with rigid arms, a spur 
or bevil wheel keyed 
on the axle of the 
turbine will transmit 
the power to the shafting. It is obvious that the whole 
turning moment due to the weight of the water is then tians- 
mitted through the arms and axle of the water wheel. When 
the water wheel is an non one, it usually has light iron 
suspension arms incapable of resisting the bending action due 
to the transmission of the turning effort to the axle. In that 
case spur segments are bolted to one of the shrouds, and the 
pinion to which the power is transmitted is placed so that the 
teeth m gear aie, as nearly as may be, on the line of action of the 
resultant of the weight of the water m the loaded arc of the wheel 
The largest high breast wheels ever constructed were probably 
the four wheels, each 50 ft m diameter, and of 125 h p , erected 
by Sir W. Fairbairn in 1825 at Catrine in Ayrshire. These wheels 
are still working 

§ 181. Poncelet Water Wheel —When the fall does not exceed 
6 ft , the best water motor to adopt in many cases is the Poncelet 
undershot water wheel In this the water acts very nearly in the 
same way as in a turbine, and the Poncelet wheel, although 
slightly less efficient than the best turbines, in normal conditions 
of working, is superior to most of them when working with 
a reduced supply of water. A general notion of the action 
of the water on a Poncelet wheel has already been given in 
§*59 18 1 shows Its construction The water penned back 

between the side walls of the wheel pit is allowed to flow to the 




wheel under a movable sluice, at a velocity nearly equal to the 
velocity due to the whole fall The water is guided down a slope 
of I m lo, or a curved race, and enters the wheel without shock. 
Gliding up the curved floats it comes to rest, falls back, and 
acquires at the point of discharge a backward velocity relative 
to the wheel nearly equal to the forward velocity of the wheel. 
Consequently it leaves the wheel deprived of nearly the whole 
of Its original kinetic energy 

Takmg the efficiency at o 60, and putting H for the available fall, 
h p for the horse-power, and Q for the water supply per second, 
hp =0 068 QH 

Tlie diameter D of the wheel may be taken arbitrarily. It should not 
be less than twice the fall and is more often four times the fall For 
ordinary cases the smallest convement diameter is 14 ft with a 
straight, or 10 ft. with a curved, approach channel The radial 
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depth of bucket should be at least half the fall, and radius of curvature 
of buckets about half the radius of the wheel The shrouds are 
usually of cast iron with flanges to receive the buckets The buckets 
may be of iron J m thick bolted to the flanges with A ^ bolts 
Let H' be the fall measured from the free surface of the head- 
water to the point F where the mean layer enters the wheel , then the 
velocity at which the water enters is vs=^/(agH'), and tlie best 
circumferential velocity of the wheel is V = o 551/ to o*6t;. The 
number of rotations of the wheel per second is N =V/rD The 
thickness of the sheet of water entering the wheel is very im- 
portant The best thickness according to experiment is 8 to 10 
111 The maximum thickness should not exceed 12 to 15 m , when 
there is a surplus water supply Let e be the thickness of the sheet 
of water entenng the wheel, and b its width , then 
bev=Q, ovb-Qjev 
Grashof takes e =3 iH, and then 

6=6g/H^/(2gH) 

Allowing for the contraction of the stream, the area of opening 
through the sluice may be 1-25 6a to i 3 be The inside width of 
the wheel is matle about 4 in greater than b. 

Several constructions have been given for the floats of Poncelet 
wheels One of the simplest is that shown in figs 181,182 

Let OA (fig i8i) be the vertical radius of the wheel Set off OB, 
OD making angles of 1 5® with OA. Then BD may be the length of 



tlio close breastmg fitted to the wheel. Dr.i\v the bottom of the 
head race BC at a slope of i m 10 Parallel to this, at distances Js 
and <>, draw EF and GH fhen EF is the mean layer and GH the 
suiface layer entcung the wheel Join OF, and make UFK=2i‘’ 
Take FK=o 5 to 07 II Iheii K is the centre from which the 
bucket curve is stnuk and KF is the radius The depth of the 
shiouds must be sufficient to prevent the watei from rising over the 
top of the float It is JIl to The number of buckets is not 

\ery important They aie usually i ft apart on the ciicumfcrcncc 
of the wheel . , . 

The efficiency of a Poncelet wheel has been found in experiments 
to reach o (>.S It is better to take it at o 6 in estimating the ixnver 
of the wheel, so as to allow some margin 

In fig 182 Vi IS the initial and the final velocity of the water, 
j parallel to the vane the relative velocity of the water and wheel, 
and V the velocity of the wheel 


Turbines. 

§ 182 The name turbine was originally given in France to 
any water motor which revolved m a horizontal plane, the axis 
being vertical The rapid development of this class of motors 
dates from 1827, when a prize was offered by the Soci6t6 
d’ Encouragement for a motor of this kind, which should be 
an improvement on certain wheels then in use. The prize 
was ultimately awarded to Benoit Fourneyron (1802-1867), 
whose turbine, but little modified, is still constructed 

Classificatton of Turbines —In some turbines the whole 
available energy of the water is converted into kinetic energy 
before the water acts on the moving part of the turbine. Such 
turbines are termed Impulse or Action Turbines, and they are 
distinguished by this that the wheel pass^es are never entirely 
filled by the water To ensure this condition they must be pl^ed 
a little above the tail water and discharge into free air Turbines 
m which part only of the available energy is converted into 
kinetic energy before the water enters the wheel are termed 
Pressure or Reaction Turbines In these there is a pressure 
which in some cases amounts to half the head m the clearance 
space between the guide vanes and wheel vanes. The velocity 
with which the water enters the wheel is due to the difference 
between the pressure due to the head and the pressure in the 
clearance space. In pressure turbines the wheel passages must 


be contmuously filled with water for good efficiency, and the 
wheel may be and generally is placed below the tail water level 
Some turbines are designed to act normally as impulse turbmes 
discliarging above the tail water level. But the passages arc so 
designed that they are just filled by the water. If the tail watei 
rises and drowns the turbine they become pressure turbines with 
a small clearance pressure, but the efficiency is not much affected 
Such turbines are termed Limit turbines. 

Next there is a difference of constructive .irrangemcnt of 
turbmes, which does not very essentially alter the mode of action 
of the water. In axial flow or so-called par.illcl flow turbines, 
the water enters and leaves the turbine m a direction parallel 
to the axis of rotation, and the paths of the molec ules lie on 
cylindru al surfaces concentric with tlut axis In radial outward 
and inward flow turbines, the water enters and leaves the turbine 
in directions norm.il to the axis of rotation, and the paths of the 
molecules he exactly or nearly in planes normal lo the axis of 
rotation In outward flow turbines the general direction of flow 
IS away from the axis, and in inward flow turbines towards the 
axis There are also mixeil flow turbines m whuh the water 
enters normally and is discharged parallel to the axis of rotation. 

Another difference of construction is this, that the water ma\ 
be admitted equally to every part of tlie circumference of the 
turbine wheel or to a portion of the circumference onlv In the 
former case, the condition of the wheel passages is always the 
same , they receive water equally m all positions during rotation. 
In the latter case, they receive water during a part of the rotation 
only The former may be termed turbines with complete 
admission, the latter turbines with partial admission A reaction 
turbine should always have complete admission An impulse 
turbine may have complete or partial admission 
When two turbine wheels similarly constructed are placed on 
the same axis, in order to balance the pressures and dimmish 
journal friction, the arrangement may be termed a twin turbine 
If the water, having acted on one turbine wheel, is then passi d 
through a second on the same .ixis, the arrangement may lx 
termed a compound turbine The object of such an arrangement 
would be to diminish the speed of rotation. 

Many forms of reaction turbine may be placed at any height not 
exceeding 30 ft. above the tail water They then discharge into 
an air-light suction pipe. The weight of the column of water 
m this pipe balances part of the atmospheric pressure, and the 
difference of pressure, producing the flow through the turbine, is 
I the same as if the turbine were placed at the bottom of the fall 


I Impulse rur bines 
Wheel passages not filled, and 
discharging above the tail 
water ) 

а) Complete admission. (Rare | 

б) Partial admission (Usual ) 


II Reaction Turbines 
(Wheel passages filled, discharg- 
ing above or Ixilow the tail 
water or into a suction-piue ) 
Always with complete admis- 
sion 


Axial flow, outward flow, inward flow, or mixed flow 


Simple turbmes , twin turbines , conqjound turbine*- 

§ 183 The Simple Reaction Wheel —It has been shown, m ^ i(> 2 , 
that, when water issues from a vessel, there is a reaction on tlie 
vessel lending to cause motion m a 
direction opposite to that of the jet 
Thus principle was applied m a rotating 
water motor at a very early period, and 
the Scotch turbine, at one time much 
used, differs in no essential respect from 
the older form of reaction wheel 

The old reaction wheel consisted of a 
vertical pipe balanced on a vertical 
axis, and supplied with water (fig 183) 

From the bottom of the vertical pipe 
two or more hollow honzontal arms 
extended, at the ends of which were 
orifices from which the water was dis- 
charged The reaction of the jets caused 
the rotation of the machine 

Let H be the available fall measured 
from the level of the water m the ver- Fig 103 

tical pipe to the centres of the onfices, , .c 

r the radius from the axis of rotation to the centres of the orifices, 
V the velocity of discharge through the jets, a the angular velocity of 

XIV 4 
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the machine. When the machine is at rest the water issues from 
tliB orifices with the velocity (friction Ixiing luglected). But 

when the machine lotates the water m the arms rotates also, and is 
m the condition of a forced vortex, all the particles having the same 
angular velocity Consefpiently the pressure m the arms at the 
orifices IS H 4- ft of water, and the velocity of discharge 

through the orifices is v - „^(igH + oV) If the total area of the 
orilxcos is «, tlie quantity discharged from the wheel per second is 
Q^-«e-«V(3^n + aV). 

While the water passes through the orifices with the velocity v, the 
orifices are moving in the opposite direction with the velocity or 
The absolute velocity of the water is therefore 
e - or - + o«ra) - or. 

The momentum generated per second is (GQ/g){i; -or), which Is 
numesrically equal to the force driving the motor at the radius r. 
'I he work done by the water m rotating the wheel is therefore 
(Gy/g)(v - ar)ar foot-pounds per sec 
The work expended by the water fall is GQH foot-pounds per second 
Consequently the elfieiency of the motor is 

(e - orlor { + o-r’^ - o r} or 

’f— yri ' in 

Let ^/2gH 4- o V -- or + . 

then ri I g’H/2ar4- 

which mcreiiscs tow aids the' limit i as or increases towards infinity 
Neglecting friction, therefore, the maximum efficiency is reached 
when the wheel has an infinitely great velocity of rotation But 
tlus condition is impracticable to realue, and even^ at practicable but 
hu{h velocities of rotation, the friction would considerably reduce the 
efficiency Kxpentm nl seems to show that the best efficiency is reached 
when or - ^(zg\l) Then the effiruncy apart from friction is 
{V(2a«r*)-ar}«r/gH 
o 4 1 joM/gH - o 8a8, 

about 17 % of the energy of the fall being carried away by the water 
discharged I ho actual efficiency realized appears to be about 60 %, 
so that about 21 % of the energy of the fall is lost m friction, m 
addition to tlie energy carried away by the water 

§ 184 Gemrai StaUm$ni of Hvdrodynamtcal Prmetphs necessary for 
the Theory of Turbtnes 

(a) When water flows through any pipe-shaped passage, such aa 

the passage betwoen the vanes of a turbine wheel, the relation be- 
tween the changes ot pressure and velocity is given by Bernoulli’s 
theorem (§ 29) bupposo that, at a section A of such a passage, A, 
IS the pressure measured in feet of water, i>, the velocity, and r, the 
elevation above any horizontal datum plane, and that at a section 
B the same quantities are denottxl by h„, Then 

*1- A,-(n.,*-t;i«)/2g4-r,-r,. (1) 

If tho flow IS horizontal, 29 = r, , and 

A, - ^=(V-t/,«)/2g (Ifl) 

(b) When there is an abrupt change of section of the passage, or 

an abrupt change of section of the stream due to a contraction, then, 
in appljnng Bernoulli’s equation allowance must be made for the 
loss of head m shock (^ 36) Let Wj, r, be the velocities before and 
after the abrupt change, then a stream of velocity v. impinges on a 
stream at a velocity v.^, and the relative velocity is v, -e*. The 
head lost is (e, - I hen equation (la) becomes 

A, - A, ^ (e,a - v/)/2g - (e, - r- _ v,)/g (2) 

To diminish as much as possible the loss of energy from irregular 
eddying motions, tho change of section in the turbine passages must 
be very gradual, and the curva- 
ture without discontinuity 
(() Pauahiy of Angular Impulse 
and Change of Angular Momen- 
tum —Suppose that a cotiple, the 
moment of which is M, acts on a 
body of weight W for t seconds, 
dnrmg which it moves from A, 
to (fig 184) Lett/, be the 
velocity of the body at A„ e, its 
velocity at A3, and let p, be 
the perpendiculars from C on r, 
and f'j Then M< is termed the 
angular impulse of the couple, and 
the quantity 

(W/g)(r9P9-t.,p,) 

is the change of angular momen- 
tum relatively to C 1 hen, from 
the equality of angular impulse 
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and cliange of angular momentum 
or, tf the change of momentum is estimated for one second, 
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Let r>, y, be the radu drawn from C to A,, A„ and let ii/,j w, Ije the 
components of v,, perpendicular to these radu, making angles 
p and A with Vj, e*. Then 


c-a»,acc/3, v^xw^seca , 
n, -r, cos/3, p,»r,G03« 


(3) 


where the moment of the couple is expressed m terms of the radu 
drawn to the positions of the body at the begmning and end of a 
second, and the tangential components of its velocity at those 
points 

Now tho water flowing through a turbine enters at the admission 
surface and leaves at the discharge surface of the wheel, with its 
angular momentum relatively to the axis of the wheel changed. It 
therefore exerts a couple - M tendmg to rotate the wheel, equal and 
oppo-.ite to the couple M which the wheel exerts on the water Let 
g cub ft enter and leave the wheel per second, and let te„ be 
the tangtntial components of the velocity of the water at the receiv- 
ing and dtschauirmg surfaces of the wheel, r,, r* the radu of those 
surfaces By the principle above, 

-Mr- (GQ/g) {w^r.j - w^r^) (4) 

If a IS the angular velocity of the wheel, the work done by the 
water on the wheel is 

T = Mo r: (GQ/g) (ie,r, - w/^a foot-pounds per second (5) 

§ 185 rotal and Available ball — Let 11, be the total difference of 
level fiom the head-water to the tail-water surface Of this total 
head a portion is expended in overcoming the resistances of the head 
race, tail race, supply pipe, or other channel conveying the water 
Let hp be that loss of head, which vanes with the local conditions in 
which the turbine is placed Then 

is the available licad for working the turbine, and on this the calcu- 
lations for the turbine should be based In some cases it is necessary 
to place the turbine above the tail-water level, and there is then a 
fall fj from the centre of the outlet surface of the turbine to the tail- 
water level which is wasted, but which is properly one of the losses 
belonging to the turbine itself In that case the velocities of the 
water m the turbine should be calculated for a head H - Ij, but the 
efficiency of the turbine for the head H 

§ 186 Gross Efhttency and H ydrauhe Efficiency of al urbine —Let 
I a be the useful work done by the turbine, in foot-pounds per 
second, 1, the work expended m friction of the turbine shaft, 
gearing, Ac , a quantity which vanes with the local conditions in 
which the turbine is placed Then the effective work done by the 
water m the turbine is 

T- + 

1 he gross efiiciencv of tho whole arrangement of turbme, races, 
and transmissive machmery is 

^, = T.,/GgH, (6) 

And the hydiaulic efficiency of the turbine alone is 

(7) 

It IS this last olficiency only with which the Uieory of turbines is 
concerned 

From equations (5) and (7) wc get 

vOQH - (GQ/g)(«;,f, - wfi)a , 

’?=(“'i*'i-»s»'a)a/gH (8) 

This is tho fundamental equation m tho theory of turbines In 
general,* a-, and w.^, the tangential components of the water’s 
motion on entermg and leaving tho wlicel, are completely inde- 
pendent That the efficiency may be as great as possible, it is 
obviously necessary that = o. In that case 

V = WirialgH. (9) 

ar, IS the circumferential velocity of the wheel at the inlet surface 
Calling this V„ the equation becomes 

V ^ «'iV,/gH (9a) 

This remarkably simple equation is the fundamental equation in 
the theory of turbines It was first given by Reiche {Turbtnen- 
baues, 1877) 

§ 187. Genetal DesenpHon of a Reaction Turbine — Professor 
James Thomson’s mward flow or vortex turbine has been 
selected as the type of reaction turbmes It is one of the best 
in normal conditions of working, and the mode of regulation 
introduced is decidedly superior to that in most reaction turbines. 
Figs. 185 and 186 are external Views of the turbine case ; figs. 
187 and 188 are the corresponding sections; fig 189 is the 
tmbme wheel The example chosen for illustratiofi has suction 
pipes, which permit the turbme to be placed above the tail-water 
levef The water enters the turbme by cast-iron supply pipes at 
A, amd is discharged through two suction pipes S, S The water 

* In Mneral, because when the watei leaves the turbine wheel it 
Cease!s to act brt the machipe If deflecting vanes or A whirlpool are 
added to a turlihie at iht discharging side, then may in part depend 
vt, and the statement above is no longer true. 




acquires a velocity about equal to that due to half the fall, and is | the centre plate are the curved wheel vanes, on which the pressur/ 
directed into the wheel at an angle of about lo® or 12® with the of the water acts, and the vanes are bounded on each side ly 
tangent to its circumference. Tlie wheel W receives the water 1 dished or conical cover plates r, c. Jomt-rings 7, ; on the emfr 
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plates make a sufficiently water-tight joint with the casing, to 
prevent leakage from the guide-blade chamber into the suction 

pipes. The pressure near the joint rings is not very great, 

probably not one-fourth the total head. The wheel vanes 

receive the water 

without shock, and 

deliver it into central 

spaces, from which it 
flows on either side 
to the suction pipes. 
The mtjde (jf regu- 
lating the power of 
the turbine is very 
simple. The guide- 

blades are pivoted to 
the case at their inner 
ends, and they are 

connected by a link- 
work, so that they all 
open and close siinul- 
t a n e 0 u s 1 y and 
equally. In this way 
the area of opening 
through the guide- 
blades is altered with- 
out materially alter- 
. ing the angle or the 

t other conditions of 

the delivery into the 
wheel. 'I'he guide- 
blade gear may be 
Fig. 189. variously arranged. 

In this example four 

spindles, passing through the case, are linked to the guide- 
blades itiM'!' ii , , i',e, and connected together by the links 




/, /, I on the outside ot the case. A \^o^m wheel on one of the 
spindles is rotated by a worm d, the motion being thus slow 



enough to adjust the guide-blades very exactly. These turbines 
are made by Messrs Gilkes & Co. of Kendal. 

Fig. lyo.sJiowsanothcr arrangement of a similar turbine, with some 
adjuncts not shown in the other drawings. In this case the turbine 
rotates horizontally, and the turbine case is placed entirely below 
the tail water. The water is supplied to the turbine by a vertical 
pipe, over which is a wooden pentrough, containing a strainer, 
which prevents sticks and other solid bodies getting into the turbine. 
I lie turbine rests on three foundation stones, and, the pivot for the 
vertical shaft being under water, there is a screw and lever arrange- 
ment for adjusting it a.s it wears. The vertical .shaft gives motion 
to the machinery driven by a pair of bevel v heels. On the right 
arc the worm and wheel for working the guide-blade gear. 

8 188. Hydraulic Power at Niagara . — The largest development of 
hydraulic power is that at Niagara. The Niagara Falls Power 
Company have constructed two power houses on the United State.s 
side, the first with 10 turbines of 5000 h.p. each, and the second 
with lo turbines of 5500 h.p. The effective fall is 136 to 140 ft. 
In the first power house the turbines are twin outward flow reaction 
turbines w'ith vertical shafts running at 250 revs, per minute and 
driving the dynamos direct. In tiie second pow er house the turbines 



are inward flow turbines with draft tubes or suction pipes. Fig. 191 
show's a section of one of these turbines. There is a balancing 
piston keyed on the shaft, to the under side of which the pressure 
due to the fall is admitted, so that the weight of turbine, vertical 
shaft and part of the dynamo is water borne. About 70,000 h-j). 
is daily distributetl electrically from these two power hou-ses. The 
Canadian Niagara Power Company are erecting a power house to 
contain eleven units of 10,250 hm. each, the turbines being twin 
inward flow' reaction turbines. The Electrical Development Com- 
pany of Ontario are erecting a power house to contain ii units of 
12,500 h.p. each. The Ontario Pow'er Company are carrying out 
another .scheme for developing 200,000 h.p. by twin inward flow 
turbines of 12,000 h.p. each. Lastly the Niagara Falls Power and 
Manufacturing Company on the United States side have a station 
giving 35,000 h.p. and arc constructing another to furnish 100,000 
h.p. The mean flow of the Niagara river is about 222,ooocub. ft. per 
second with a fall of 160 ft. The works in progress if completed will 
utilize 650,000 h.p. and require 48,000 cub. ft. per .second or 21 J % of 
the mean flow of the river (IJnwin, " The Niagara Falls Powet 
Stations,” Proc. Inst. Mcch. Eng., 1906). 

§ 189. Different Forms of Turbine Wheel . — The wheel of a turbine 
or part of the machine on w hich the water acts is an annular space, 
furnished with curveil vanes dividing it into passages exactly or 
roughly rectangular in cross .section. For radial flow turbines the 
wheel may have the form A or B, fig. 192, A being most u.sual with 
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inward, and B with outward flow turbines In A the \iheel vanes 
are fixed on each side of a centre plate keyed on the turbine shaft 
The vanes are limited by sbghtly-coned annular cover plates In B 
the vanes are fixed on one side of a disk, keyed on the shaft, and 
limited by a cover plate parallel to the disk Parallel flow or axial 
flow turbines have the wheel as in C The vanes are himted by two 
concentric cylinders 

Theory of Reaction Turbines 

§ 190 Velocity of Whirl and Velocity of Flow — Let acb (fig. 193) 
be the path of the particles of water in a turbine wheel That 

path will be m a 
plane normal to the 
axis of rotation m 
radial flow turbines, 
and on a cylindrical 
surface in axial flow 
turbines '\t any 
point c of the path 
the water will have 
some velocity r, in 
the direction of a 
tangent to the path 
That velocity may lie 
resolved into two 
components, a whirl- 
Fig 193 iDR velocity w in the 

direction of tlie 

wheel's rotation at the point c, and a component u at right angles 
to this, radial in radial flow, and parallel to the axis in axial flow 
turbines This second component is termed the velocity of flow 
Let Vo, w„, u„ be the velocity of the water, the whirling velocity and 
velocity of flow at the outlet surface of the w-hcel, and r,, tr,, u, 
the same quantities at the inlet surface of the wheel. Let a and /J 
be the angles which the water’s direction of motion makes with the 
direction of motion of the wheel at those surfaces Then 



(10) 


w^=f'oCos/ 3 , u„ .u^sin/J] 

Wi - V, cos a , u, =Vi sm a / 

The velocities of flow are easily ascertame<l independently from 
the dimensions of the wheel The velocities of flow at the inlet and 
outlet surfaces of the wheel are normal to those surfaces I,et 
ilo, ih l>e the areas of the outlet and inlet surfaces of the wheel, and 
Q the volume of water passing through the wheel per second , then 

Vo^Q/fio, (II) 

thing the notation m fig 191, wc have, for an mwanl flow tuibme 
ineglectmg the space occupied by the vanes), 

Oo = 2 irv„do : = 2irr,di (12a) 

Similarly, for an outward flow turbine, 

ila = 2irr„d , = 2vr,d , (i 2/d 

and, for an axial flow turbine, 

a=0i=ir(»'a®->'i1 

Relative and Common Velocity of the Water and Wheel — There 
IS another way of resolving the velocity of the water Let V be the 
velocity of the wheel at the point c, fig, 194 Then the velocity of the 

water may be resolved 
mto a com|X)nent V, 
which the water has 
in common with the 
wheel, and a component 
I’r, which is the vtlot ity 
of the water relatively 
to the wheel 

Velocttv of Flow - 
It IS obvious that the 
frictional losses of heatl 
m the wheel j 
will increase as the 
velocity of flow 
greater, that is, the 
smaller the wheel is 
made But if the wheel 
works under water, the 
skm faction of the wheel cover increases as the diameter of the 
wheel IS made greater, and in any case the weight of the wheel 
and consequently the journal friction increase as tne wheel is made 
larger It is therefore desirable to choose, for the velocity of flow, 
as large a value as is consistent with the condition that the frictional 
losses in the wheel passages are a small fraction of the total head 

The values most commonly assumed m practice are these 

In axial flow turbmes, u,-ui =o-i^ to o 2 ^(2g'H) ; 

In outward flow turbines, Mj =0 25 j2g(H -fj), 

«<,-o-2i too-i7y2|f(Hmj); 

In inward flow turbines, m, =0 125 j{2g'H) 

§ 191 Speed of the Wheel — The best speed of the wheel depends 
partly on the frictional losses, which the ordinary theory of turbines 



Fig 194, 


disregards It is best, therefore, to assume for V„ and V/ values 
which experiment has shown to be most advantageous 

In axial flow turbines, the circumferential velocities at the mean 
radius of the wheel may be taken 

Vo = Vj — o 6,^/2ffl to o (>o 
In a radial outward flow turbine. 


V, = o -ij) 

where Vo, e, are the radii of the outlet and inlet surfaces 
In a radial inward flow turbine. 


Vj — o ()6^2^H, 
V.-V.fo/ri 


If the wheel were stationary and the water flowed through it, the 
water would follow paths parallel to the wheel vane curves, at least 
when the vanes were so close that irregular motion wa.s prevented 
Similarly, when the wheel is in motion, the watir follows paths lela- 
tivcly to the wheel, which are curves parallil to the wheel van<‘s 
Hence the relative component, iv, of the water’s motion at < is tan- 
gential to a w'hccJ vane curve ilrawn through the jjoint r let t'„, 
Vtf, Vro lie the velocity of the watei ."ind its common and lelative 
components at the outlet surface of the wheel, and 1 V<, iv< be the 
same quantities at the inlet surface , and let 6 and 0 be the onghs 
the wheel vams make with the inlet and outlet surfaces , then 


— V {' t V„-* - 2V cos 0) \ 
= v'0’rt“H-Vr^-2V,iVi cos (?)^ 


tn) 


equations which may be used to determine 0 and V 

§ 192 Condition determining the Angle of the Vanci at the Outlet 
Surface of the Wheel — It has b«tn sliown that, when the w.itti leaves 
the wheel, it should 
have no tangential 
velocity, if the elfici- 
cncy lb to be as 
great as possible , 
that IS, w„ =0 Hence, 
from (10), cos/i = o, 

/3=9o®, u,~v„, and 
the diicction of the 
water’s motion is 
normal to the outlet 
j surface of the wheel, 

' ladial in radial flow, 
and axial m axial flow 
turbines 
Drawing v„ or 
radial or axial as the 
case may be, and 

tangential to the direction of motion, 1% 
parallelogram of velocities From fig 195, 
tan 0 = Uo/Vo - Uo/V, , 



.an be fouml by the 

(M) 


but 0 IS the angle which the wheel vane makes with the outfit 
surface of the wheel, which is thus determined when the velonty 
of flow Ua and velocity of the wheel V, are known When 0 is thus 
determined, 

j<„ = Uo cosec 0 = V9 ^/( I + m,7Vo“) ( I j «) 


Correction of the ingle <p to allow for Thickness of I'anes — In 
determining 0, it is most convenient to calculate its value approxi- 
mately at first, from a value of obtaincil by neglecting the thick- 
ness of the vanes As, however, this angle is the most important 
angle m the turbine, the value should be afterwards corrected to 
allow for the vane thickness 
Let 

0' - tan-’(Mo/Vo) -tan-'(Q/n,V„) 

be the first or approximate value of 0, and let t be the thickmss, 
and H the numlier of wheel vanes which reach the outlet surface of 
the wheel As the vanes cut the outlet surface approximately at 
the angle 0', tlieir width measured on that surface is t coscc 0' 
Hence the space occupied by the vanes on the outlet surface is 
For A, fig 192, ntdo cosec 0 I 

B, lig 192, ntd cosec 0 ! (l*)) 

(. , fig 192, nt (rg - r,) coscc 0 j 

Call this area occupied by the vanes w Then the true v aluc of the 
clear discharging outlet of the wheel is fi, - w, and the true value 
of Uo is Q/( 0 „ - w). The corrected value of the angle of the vanes will 
be 

0=:tan rQ/V.(n,-«)] (16) 

^ 193 Head producing Velocttv with which the Water enters the 
Wheel — Consider the vanation of pressure m a wheel pa.ssage, 
which satusfies the condition that the sections change so {jratlually 
that there is no loss of bead in shock When the flow is in a hori- 
zontal plane, there w no work done by gravity on the water passing 
through the wheel In the case of an axial flow turbine, in which 
the flow IS vertical, the fall d between the inlet and outlet surfaces 
should be taken into account. 
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Let V(, Va be the veiocitiei of the wheel at the Inlet and 
outlet lurfacc^, 

vi, Vn the velocities of the water, 

Hi, u„ the velocities of flow, 
i<^, Vru the relative velocities, 
hi, ho the pressures, measured m feet of water, 

>/, r, the r.iflii of the wheel, 

a the angular velocity of tlie wheel 
At any point in the path of a portion of water, at ra<liiis r, the 
velocity II of tlie water may Ije resolved into a component V =ar 
otiual to the vtlotity at that jKjuit of the wheel, and a relative com- 
ponent Vr Hence the motion of the water may be considered to 
((insist of two paits —{a) a motion identical with that in a forced 
vortex of constant angul ir velocity a . (fi) a flow along curves 
m^rallel to the wheel vane curves Taking the latter first, and using 
Bernoulli’s theorem, the change of pressure due to flow through tlie 
wheel passages is given by tlie equation 

h\ + zr:h'o+Vr„'‘l2g , 

h't-’h\*{Vro^-Vr(^/2g 

The vanation of pressure duo to rotation m a forced vortex is 

Conso(]nontly the whole diRtftnco of pressure at the inlet and outlet 
surfaces of the wheel is 


hi~h„ ~h\+h\~h'„-h\ 

- Vn^/ 2 g t- {Vj - Vri^f 2 g (17) 

Case r Axial blow 7 UfbiHe<! — Vj ^ V„ , and the first term on the 
right, in eiiuation 17, dis.ijipears \dcling, however, the work of 
gravity due to a fall of ft m passing through the wheel, 

hi ~ Ihre lv,^^ -Vrr) ' 2 g - d (l 7 «) 

Case 2 Outward Flotv Turhtnes. — The inlet radius is less than 
the outlet radius, ami - Vp’i/ag is ncg.itivc The centrifugal head 
diminishes the pressure at the inlet surface, and mcreases the vdotity 
with which the water enters the wheel This somewhat incieases 
tlie frictional loss of liead Further, if the wheel varies in velocity 
from variations m the useful work done, the quantity (V<* - V,-)/2g 
increases win ii the turbine speed increases, and vice versa Conse 
qii(*ntly the flow into the turbine increas<‘s when the speed mcreases, 
and diininislus when the speed dimmishes, and this again augments 
the variation of sp( ed The action of the centrifugal head m an out- 
ward flow turbine is therefore prejudicial to steadiness of motion 
For this reason r, r< is made small, gt ncrally about 5 * 4 Even 
tlien a governor is sometimes required to regulate the speed of the 
till him* 

Case j Inward Flotv 1 url>ine<t —The inlet radius is greater than 
the outlet radius, and the centrifugal head diminishes the velocity 
of flow into the turbine I his tends to diminish the frictional 
losses, but it has a more important influence m securing steadiness 
of motion Any imreasc of speed dinunishes the flow into the 
turbine, and vice versa Hence the variation of speed is less than 
the vaiiation of resistance overcome In the so-called centre vent 
wheels in America, the ratio rj r« is alxiut 5 4, <uul then the influ- 
ence of the centrifugal hcail is not very important I*rofessor 
James Ihomson first pointed out the advantage of a much greater 
diUoicnct of radii By making r< i, the centnfiigal head 

bilaiices about half tlie head in the supply chamber Then the 
\elocily through the guide-blades does not exceed the velocity due 
to li ilf the fall, and the action of the centrifugal head in securing 
steadiness of speed is considerable 

Since tlie total head producing flow through the turbine is H -h. 
and of this ht ~ is expended m overcoming the pressure m the 
wheel, the velocity of flow into the wheel is 

r, =c, - h - (V,® - V„*)/2g + {Vro^ - Vn*)l 2 g)) , (18) 

where c, may be taken o 96 
Fiom (i ja). 

It Will lie show’n immediately that 

1’,^ ^Mii^osec e. 


01, as tins is only a small term, and 0 is on the average 90* we 
mav take, for the present purpose, -itj nearly 

Inserting tliese values, anti remembering that for an axial flow 
turbine V = V„, Ij --o, and tlie fall d m the wheel is to be added, 

For an outward flow turbine, 

hor an inward flow turbine, 


-)! 


§ rgj Angle which the Gmde-Bl^s make with the Circumference 
of the Wheel —At the moment the water enters the wheel, the 
radial component of the velocity is «<, and the velocity is Vt, Hence, 
if 7 IS the angle between the guide-blades and a tangent to the 
wheel 


This angle can, if necessary, be corrected to allow for the thickness 
of the guide-blades. 

§ 195 Condition determining the Angle of the Vemes at the Inlet 
Surfaee of the Wheel — The single condition necessary to be satisfied 
at the inlet surface of 
the wheel » that the 

water should enter the ^ ' ' - . ^ 

wheel without shock ' '■ 

This condition is satis- 
fied if the direction of 
relative motion of the 
water and wheel is 
parallel to the first 
element of the wlicel 
vanes 

Let A (fig 196) be a 
point on the inlet sur- 
face of the wheel, and 
let t'i represent m 
magnitude and direc- 
tion the velocity of the water entering the wheel, and the velocity 
of the wheel Completing the parallelogram, the direction of 
leldtive motion Hence the angle between tvj and V, is the angle 0 
which the vanes should make with the inlet surface of the wheel 
§ 196 Example of the Method of designing a Turbine Professor 
James Thomsons Inward Flow Turbine — 

Let H =thc avaiLible tall after deducting loss of head m pipes 
and channels from the gross fall , 

Qathe supply of water in cubic feet per second, and 
H ^ the efficiency of the turbine 

The work done per second is 7>GQH, and the horse-power of tho 
turbine is A /> --r;GQH/55() If 77 is taken at o 7‘5, an allowance will 
be made for the frictional losses in the turbine, the leakage and the 
friction of the turbine shaft Then A p =0 085QH 
Tlie velocity of flow through the turbine (uncorrected for the 
space occupied by the vanes and guide-blades) may be taken 

»( -«o - O 12'ys'2gH, 

m which case about T5‘jth of the energy of the fall is carried awav by 
the water discharged 

Ihe areas of the outlet and inlet surface of the wheel are then 
2irr„do -2nr4t-Qlo 125 ^'(2gH) 

If w’o take r„, so that the axial velocity of discharge from tin central 
orifices of the wheel is equal to we get 

r„=^o 3984 v'(Q/v'H), 
d„ = ro 

If, to obtain considerable steadying action of the centiifugal head, 
rt ~ 2r», then (/, - Jrfo _ 

Speed of the Wheel — Let V, =0 (jt ,j2g\l, or the speed due to half 
the fall nearly Then the number of rotations of the turbine per 
second is 

N = V,/2Trr,-i o«i 79 V(Hs/H/g) . 
also V„ = V,r„ ir, -033 ^,/2f H 

Angle of Vanes with Outlet Sutface 

Tan0-«.,/V, = o 125/0 33= 3788 , 

^ =21® nearly 

If this value IS revised for the vane thickness it w’lll ordinarily 
beuiine about 25® 

Velocity with which the Water enters the Wheel — The head pio- 
duemg the velocity is 

H-(V.V2g)(l 

= H{i - 435h(i +0 0358) 4- 0156} 
wo 564OH 
Then the velocity is 

V(= 96^/2g'( 564()H) s=o 721 ^/2^ 

Angle of Guide-Blades 

Siny=Uilvi~o 125/0 721 =0 173 , 

7-10° nearly 

Tangential Velocity of Water entering Wheel 
iii( = e, cos 7 - o 7ioi\'2gH 
Angle of Vanes at Inlet Surface 

Cot = («!, - V,)/m, = ( 7101 - 66)/ 125= 4008, 

0=68“ nearly ^ 

Hydraulic Efficiency of Wheel. 

»7*sai,V,/gH = 7101 X 66x2 
*09373 

This, however, neglects the friction of wheel covers and leakage. 
The efficiency from experiment has been found to be o 75 to o 80. 

Impulse and Partial Admtsston Turbines. 

§ 197. The principal defect of most turbines with complete 
admission is the imperfection of the arrangements for working 
with less than the normal supply With many forms of reaction 
turbine the efficiency is considerably reduced wh«i the regulating 



■>=sm ‘(M./ci). 
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sluices are partially closed, but it is efxactly when the supply 
of water is deficient that it is most important to get out of 
it the greatest possible amount of work The imperfection of 
the regulating arrangements is therefore, from the practical 
point of view, a serious defect. All turbine makers have sought 
by various methods to improve the regulating mechanism 
B Fourneyron, by dividing his wheel by horizontal diaphragms, 
virtually obtained three or more separate radial flow turbines, 
which could be successively set in action at their full power, 
but the arrangement is not altogether successful, because of 
the spreading of the water in the space between the wheel and 
guide-blades Fontaine similarly employed two concentric 
axial flow turbines formed m the same casing One was worked 
at full power, the other regulated By this arrangement the 
loss of efficiency due to the action of the regulating sluice affected 
only half the water power Many makers have adopted the 
expedient of erecting two or three separate turbines on the same 
waterfall Then one or more could be put out of action and the 
others worked at full power All these methods are rather 
palliatives than remedies The movable ^uide-bUides of 
Professor James Thomson meet the difficulty directly, but they 
are not applicable to every foim of turbine 

C Gallon, in 1840, patented an arrangement of sluices for 
axial or outward flow turbines, which were to be closed success- 
ively as the water supply diminished By preference the sluices 
were dosed by pairs, two diametric ally opposite sluu es forming 
a pair Ihe water was thus admitted to opposite but equal 
arcs of the wheel, and the forces driving the turbine were sym- 
metrically placed. As soon as this arrangement was adopted, 



Fig 197 


a modification of the mode of action of the water m the turbine 
became necessary. If the turbine wheel passages remam full of 
water during the whole rotation, the water contained m each 
passage must be put into motion each time it passes an open 
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portion of the sluice, and stopped each time it passes a c losed 
portion of the sluice It is thus put into motion and stopped 
twice m each rotation. This gives rise to violent eddying 
motions and great loss of energy m shock lo prevent this, the 
turbine wheel with partial admission must be placed above the 
tail water, and the wheel pass.igcs be allowed lo clear themselves 
of water, while passing from one open portion of the sluices to 
the next 

But if the wheel passages are free of water when they arrive 
at the open guide passages, then there can be no j)ressure other 
than atmospheric pressure in the clearance space between guides 
and wheel The water must issue fiom the sluu cs with the whole 
velocity due to the head , receued on the curved vanes of the 
wheel, the jets must he gradually deviated and discharged with 
a small final velocity only, precisely in the same* way as when 
a single jet strikes a curved vane m the fre-e an. Turbines of 
this kind arc therefore termed turbines of free deviation 'J'here 
IS no variation of pressure in the jet during the whole time of 
Its action on the wheel, .ind the whole energy of the jet is im- 
parted to the wheel, simply by the impulse clue to its giaclual 
change of momentum It is clear that the water nviv he .ulmitted 
m exactly the same way to any fraction of the circumference 
at pleasure, without altering the tfficiemv' of the wheel The 
diameter of the wheel may be made as large as convenient, and 
the water admitted to a small fraction of the c ircumference only 
Then the number of revolutions is independent of the water 
velocity, and may I>e kept down to a managcalilc value 

§ 198 General Description of an Impulse I urhine or Turbine tilth 
Tree DevtcUion — Fig 197 shows a general sc'ctional elevation of a 
Girard turbine, in 
which the flow is 
axial The water, 
aclmittcd above a 
horizontal floor, 
passes ilc)wn through 
the atinul.i.r wheel 
contauiing the guiclc- 
blaclcs G, (*, and 
thence into the re- 
volving wheel \V\V 
Th<> revolving wheel 
is fixed to <i hollow 
shaft suspciulcd liom 
the pivot p The solid 
internal shaft ss is 
merely a fixed column 
supporting the pnot 

1 he advantage oi this Fig 198 

IS that the pivot is 

accessible for lubrication and adjustment H is the mortise* bivcl 
wheel by which the jiowcr of the turbine is given olf The sUhuh 
arc* worked by the hand wheel h, which raises Hum succ-tssivc ly, 
m a way to be described presently d, d aic Ihe slinee rods Figs 
198, ICJ9 show the sectional form of the guule-blade chamber ami 
wheel and the curves of the wheel vanes and guicle-bladcs, when 
drawn on .1 plane de- 
velopment of the cylin- 
drical section of the 
wheel , a, a, a are the 
sluices for cutting oil 
the water, b, b are 
apertures by which the 
entrance or exit of air 
IS facilitated as the 
buckets emiily and fill 
Figs 200, 201 show the 
guide-blade gear a, a, a 
are the sluice rcxls as 
before At the top of 
each sluice rod is a 
small block c, having 
a projectmg tongue, 
which slides in the 
groove of the circular 
cam plate d, d This 
circular plate is sup- Fig 

ported on the frame e, 

and revolves on it by means of the flanged rollers / Inside, at the 
top, the cam plate is toothed, and gears into a spur pinion connected 
with the han<I wheel h At gg is an inclined groove or shunt WTien 
the tongues of the blocks c, c arrive at g, they slide up to a second 
gtoove, or the reverse, accordmg as the cam plate is revolved in one 
direction or m the other As this opieration takes i>late with each 
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sluice successively, any number of sluices can be opened or closed as 
desired Ihe turbine is of 48 horse power on 5*12 ft fall, and the 
supply of water varies from 45 to n2 cub It per second The 



elticiency in normal working is i;ivcii as 7^ % The mean diameter 
ot the wheel is (> ft , and the speul 27 4 revolutions per minute 
As an example of a partial admission radial flow impulse turbine, 
a 100 hp till bine at Irnmenstadt may be taken The fall vanes 
fiom 5 38 to 570 ft U he external diameter of the wheel is 4I ft , and 



its mteriiiU diameter ^4 ft 10 in Normal speed 400 revs minute 
Water is discharged into the wheel by a single noz/le, shown m fig 
202 with Its regulating ajiparatus and some of the vanes fhe ivater 



Fig 202 

Irom the guide-blades Hence the velocity with 
tillers the wheel is simply 

.■/=o 90v2ir(H -Ij), 


enters the wheel 
at an angle of 22® 
with the direc- 
tion of motion, 
and the final 
angle of the wheel 
vanes IS 20® The 
efficiency on tiial 
was from 75 to 
78 % 


^199 / Aeory 

of the Impulse 
turbine — The 
theory of the im- 
pulse turbine 
docs not essen- 
tially differ from 
that of the re- 
action turbine, 
except that there 
IS no pressure in 
the wheel opjxjs- 
ing the discharge 
which the water 


Hence the vane angle at inlet surface is given by the equation 
cot e = [Wi- 'Vi)lu, = (o 82 - o 5)/o 45 = 71 , 

<> = 55 ° 

Ihe relative velocity of the water striking the vane at Ihe inlet 
edge is eri=M( cosec ^ = 122M4 This relative velocity remains 
unclianged during the passage of the water over the vane . conse- 
quently the relative velocity at the point of discharge is t/„ = i 22 1<, 
Also m an axial flow turbme = V* 

If the final velocity of the water is axial, then 

cos 0 =0 5/(1 22 X o 45) =cos 24° 

I his should be corrected for the vane thickness Neglecting this, 
Vri Sill —U/ cosec 6* Sin ^ = o 5«, The dischai ging area 
of the wheel must therefore be greater than the inlet area in the 
ratio of at least 2 to i In some actual turbines the ratio is 7 to 3 
This greater outlet area is obtained by splaymg the wheel, as shown 
m the section (fig 199) 

§200 Pelton Wheel — In the mining district of California about 
18O0 simple impulse wheels were used, termed hurdy-gurdy wheels 
The wheels rotated in a vertical plane, being suppoited on a lion 
zontal axis Round the circumference were fixed flat \ancs whicli 
were struck normally by a jet from a nozrle of size varying with the 
head and quantity of w ater Such wheels ha\ e in fact long been used 
They are not efficient, but they are very 
simply constructed Then attempts were 
made to improve the efficiency, first by using 
hcmisjilienca! cup vanes, and then by using 
a iloublc cup vane with a central dividing 
ridge, an arrangement invented by Pelton 
In this last form the water from the nozzle 
jiasses half to each side of the wheel, just 
escaping cle<i.r of the backs of the advancing 
buckets Fig 203 shows a Pelton vane 
Some small mollifications have been made 
by other makers, but they are not of any great impoitance 
Fig 204 shows a complete Pelton wheel with fiamc and casing 
supply j)i|)C and noz/le Pelton wheels have lx in very largely used 
m America and to some extent in Europe they are extremely 
simple and easy to construct or repair and on falls of 100 ft or more 
are very clhcicnt Ihe jet strikes tangentially to tlie mean radius 
of the buckets, and the face of the buckets is not ijuite radial but at 
right angles to the direction of the jet at the point of fust impact 
For greatest clliciency the peripheral velocity of the wheel at thi 
mean radius of the buckets should tie a little less than half the v elocity 
of the jet As the ladius of the wheel can be taken arbitrarily, the 
number of revolutions jicr miiuite can be accommodated to that of 
the machinery to be driven Pelton wheels have been made as small 



Fig 203 



wheic 1) IS the height of the top ol Hie wheel above the tail water 
11 the hydropneumatic system is used, then lj=o la;l Q,„ be the 
inaMimirn supplv of water, r,, r.^ the internal and external ladii ot 
the wheel at the mk t suilacc then 

rho value of u, ma\ be about o 43 ,^'2s,’(H -Ij), whence r,, r, can be 
deterinmed 

Tlie guide-blade angle is llien given by the equation 

sin 7 == l<(/l ( = O 4 5/0 94 46 , 

7 = 29® 

The value of u, should, however, be corrected for the space occupied 
by the guide-blades 

The tangential velocity of the entering water is 
u>i = vt cos 7 = o 82 v/2g{H - fj) 

The circumferential velocity of the wheel may be (at mean radius) 
V,=o.5^2?(H-Ii) 


I as 4 in diameter, for driving sewing machines, and as laigc as 24 it 
I Ihe efficiency on high falls is about 80 % When laige power is 
I required two or three nozzles are used delivering on one wheel 
I The width of the buckets should be not less than seven timqs tju 
I diameter of the jet 

At the Comstock mines, Nevada, there is a 30-m Pelton wheil 
I made of a solid steel disk with phosphor bronze buckets riveted m 
I the nm The head is 2100 ft and the wheel makes 1150 revolutions 
I per minute, the peripheral velocity being 180 ft per sec With a I-in 
[ nozzle the wheel uses 32 cub ft of water per mmute and develops 
1 too h p At the Chollarshaft, Nevada, there are six Pelton wheels 
I on a fall of ifiSo ft dnving electneal generators With S-in nozzles 
I each develops 125 h p 

§ 201 Theory of the Pelton Wheel — Simpose a jet with a velocity 
V strikes tangentially a curved vane AB (fig 203) moving in the 
I same direction with the velocity u The water will flow over tlie 
I vane with the relative velocity v-u and at B will have the tangential 
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relative velocity v~u making an angle a with the direction of the 
vane's motion Combining this with the velocity m of the vane, the 
absolute velocity of the water leaving the vane will be te = Be The com- 
ponent of tt» m the direction of motion of the vane is Ba =Bb-ab 
= u - (v - ti) cos o Hence 
if Q IS the quantity of 
water reachmg the vane 
per second the change of 
momentum per second in 
the direction of the vane's 
motion IS (GQ/g)[i>-{M- 
-M)CObon=(Gg/g)(t/ -M) 

(l + cos a). If a = o , 
cos 0 = 1, and the change 
of momentum per second, 
which IS equal to the 
effort driving the vane, is 
P = 2(GQ/g)(t;-M) Ihe 
work done on the vane is 
Vh -2(GQIg){v -u)u If a 
senes of vanes are inter- 
posed in succession, the 
quantity of water imping- 
mg on the vanes per second is the total discharge of the noirle, 
and the energy expended at the noz/le is GQv^f2g Hence the 
efficiency of the arrangement is, when o=o°, neglecting friction, 

1) =2Pu/GQt)‘'* = 4(t; - t>)ulv‘^, 

which is a maximum and ecpial to unity if m = 4 i' In that case the 
whole energy of the jet is usefully expended in driving the series of 
vanes In practice a cannot be quite zero oi the water leaving one 
v'ane would strike the back of the next advancing vane Fig 203 
shows n Pelton vane The water divides each way, and leaves the 
V'ane on each side in a direction nearly parallel to the direction of 
motion of the vane The best velocity of the vane is very approxi- 
mately half the velocity of the jet 

5 ) 202 PcqulahoH of the Pelton Wheel — At first Pelton wheels were 
adjusted to varying loads merely by throttling the supply This 
method involves a total loss of part of the head at the sluice 01 1 
throttle valve In addition as the working head is 1 educed, tht | 
i elation between wheel velocity and jet velocity is no longci that of 1 
greatest efficiency Next a plan was a<lopted of deflecting the jet 
so that only part of the water reached the wheel when the load was ‘ 
reduced, the rest going to waste This involved the use of an equal , 
quantity of water for large and small loads, but it had, what m some 
cases IS an advantage, the ellcct of preventing any water hammer in 1 
the supply pipe due to the action of the regulator In mo>t cases > 
now regulation is effected by varying the section of the jet A 
conical needle in the nozzle can be advanced or withdrawn so as to ■ 
occupy more or less of the aperture of the nozzle Such a needle can 1 
be controlled by an ordinary governor 

§ 203. General Considerations on the Choice of a Type of 
T urbtne — The circumferential speed of any turbine is necessarily 
a fraction of the initial velocity of the water, and therefore is 
greater as the head is greater In reaction turbines with com- 
plete admission the number of revolutions per minute becomes 
inconveniently great, for the diameter cannot be increased j 
be\ond certain limits without greatly reducing the efficiency 
In impulse turbines with partial admission the diameter can be , 
chosen arbitrarily and the number of revolutions kept down 
on high falls to any desired amount Hence broadly reaction } 
turbines are better and less costly on low falls, and impulse ; 
turbines on high falls. For variable water flow impulse turbines 
have some advantage, being more efficiently regulated On the 
other hand, impulse turbines lose efficiency seriously if their 
speed varies from the normal speed due to the head If the head 
IS very variable, as it often is on low falls, and the turbine must 
run at the same speed whatever the head, the impulse turbine 
IS not suitable. Reaction turbines can be constructed so as to 
o\'ercome thw difficulty to a great extent. Axial flow turbmes 
with vertical shafts have the disadvantage that in addition to 
the weight of the turbme there is an unbalanced water pressure 
to be earned by the footstep or collar bearing. In radial flow 
tui bines the hydraulic pressures are balanced. The application of 
turbines to drive dynamos directly has involved some new con- 
ditions. The electrical engmeer generally desires a high speed 
of rotation, and a very constant speed at all times The reaction 
turbine is generally more suitable than the impulse turbme 
As the diameter of the turbine depends on the Cjuantity of water 
and cannot be much varied without great inefficiency, a difficulty 
arises on low falls. This has been met by constructing four 
independent reaction turbines on the same shaft, each having of 


105 

course the diameter suitable for one-quarter of the whole dis- 
charge, and having a higher speed of rotation than a larger 
turbme. The turbines at Rheinfelden and Chevres are so con- 
structed. lb ensure constant speed of lotation when the head 
varies considerably without serious •neffiiieniy, an axial flow 
turbine is generally used It is lonstructed of three or foui 
concentric rings of vanes, with mdt pendent regulating sluice.s, 
forming practically independent turbines of diffeient radii 
Any one of these or any combination can be used according to 
the state of the water With a high fall the turbine of largest 
radius only is used, and the speed of rotation is less than with a 
turbine of smaller radius On the other hand, as the fall decreases 
the inner turbmes are used either singly or together, according 
to the power required. At the Zurich w-aterworks there are 
turbines of 90 h p on a fall varying from loj ft. to 4^ ft. The 
power and speed are kept constant. Each turbine has three 
concentric rings The outermost ring gives qo h p. with 105 
cub ft. per sec one! and the maximum fall. Ihe outer and middle 
compartments give the same power with 140 cub. ft per second 
and a fall of 7 ft 10 m All three compartments working together 
develop the power with about 250 cub ft per second. In some 
tests the efficiency was 74 % with the outer ring working alone, 
75 4 % with the outer and middle ring working and a fall of 
7 ft , and 80 *7 % with all the rings working 
§204. Speed Governing — When turbmes are used to drive 
dynamos direct, the question of speed regulation is of great im- 
portance. Steam engines using a light elastic fluid can be easily 
regulated by governors acting on throttle or expansion valves. 
It IS different with water turbmes using a fluid of great inertia. 



In one of the Niagara penstocks there are 400 tons of water 
flowing at 10 ft. per second, opposing enormous resistance to rapid 
change of speed of flow. The sluices of water turbmes also are 
necessarily large and heavy. Hence relay governors must be 
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used, and the tendency of relay governors to hunt must be this opens an aperture i in. in diameter, made in a brass screw 
overcome. In the Niagara Falls Power House No i, each tur- plug b ITie hole is reduced to in. in diameter at the outer 
bine has a very sensitive centrifugal governor acting on a ratchet end of the plug and is closed by a small valve opening inwards, 
relay Tlie governor puts into gear one or other of two ratchets 'fhrough this, during the rebound after each stroke of the ram, 
driven by the turbine itself According as one or the other a small quantity of air is sucked m which keeps the air vessel 
ratchet is m gear the sluices are raised or lowered By a sub- supplied with its elastic cushion of air. 

sidiary arrangement the ratchets are gradually put out of gear | During the recoil after a sudden closing of the valve d, the 
unless the governor puts them in gear again, and this prevents the j pressure below it is diminished and the valve opens, permitting 
over correction of the speed from the lag in the action of the outflow. In consequence of the flow through this valve, the 
governor. In the Niagara Power House No. 2, the relay is an water m the supply pipe acquires a gradually increasing velocity, 
hydraulic relay similar in principle, but rather more complicated The upward flow of 
in arrangement, to that shown m fig 206, which is a governor the water, towards the 
used for the 1250 h p turbines at Lyons The sensitive governor valve d, increases the 
G opens a valve and puts into action a plunger dnven by oil pressure tending to lift 
pressure from an oil reservoir. As the plunger moves forward the valve, and at last, 
it gradually closes the oil admission valve by lowering the il the valve is not too 
fulcrum end / of the valve lever which rests on a wedge w attached heavy, lifts and closes 
to the plunger. If the speed is still too high, the governor re- it Ihe forward mo- 
opens the valve. In the case of the Niagara turbines the oil j mentum of the column 
pressure is 1200 lb per sq. in. One millimetre of movement of in the supply pipe 
the governor sleeve completely opens the relay valve, and the I being destroyed by the 
lelay plunger exerts a force of 50 tons The sluices can be ^ stoppage of the flow, 
completely opened or shut in twelve seconds. 'ITie ordinary ^ the water exerts a 
variation of speed of the turbine with varying load does not pressure at the end of 
exceed i %. If all the load is thrown off, the momentary | the pipe sufficient to 
variation of speed is not more than 5 % To prevent hydraulic open the delivery 
shock in the supply pipes, a relief valve is provided which opens valve o, and to cause 
if the pressure is in excess of that due to the head. ■ a portion of the water 

§ 205. The Hydraulic Ram — The hydraulic ram is an arrange- ■ to flow into the air 
ment by which a quantity of water falling a distance h forces ' vessel. As the water 
a portion of the water to rise to a height h^, greater than h. '• in the supply pipe 
It consists of a supply reservoir (A, fig 207), into which the water comes to rest and 
enters from some natural stream. A pipe s of considerable ■ recoils, the valve d 
length conducts the water to a lower level, wlieie it is discharged , opens i^ain and the 
intermittently through a self-acting pulsating valve at d. The | operation is repeated Part of the energy of the descending 
supply pipe ^ may be fitted with a flap valve for stopping the column is employed in compressing the air at the end of the 
ram, and this is attached m some cases to a float, so that the ram supply pipe and expanding the pipe itself. This causes a recoil 
starts and stops itself automatically, according as the supply of the water which momentarily diminishes the pressure in the 
cistern fills or empties The lower float is just sufficient to keep , pipe below the pressure due to the statical head 'I his assists 
open the flap after it has been raised by the action of the upper , m opening the valve d. The recoil of the water is sufficiently 
float. The length of chain is adjusted so that the upper float j great to enable a pump to be attached to the ram body instead 
opens the flap when the level m the cistern is at the desired ' of the direct rising pipe With this arrangement a ram working 
height. If the water-level falls below the lower float the flap ! with muddy water may be employed to raise clear spring water 
closes The pipe s should be as long and as straight as possible, Instead of lifting the delivery valve as m the ordinary ram, the 
and as it is subjected to considerable pressure from the sudden momentum of the column drives a sliding or elastic piston, 
arrest of the motion of the water, it must be strong and strongly | and the recoil brings it back This piston lifts and forces 

alternately the clear water through ordmary 
pump valves. 

Pumps 

§ 206 The different classes of pumps corre- 
spond almost exactly to the different classes 
of water motors, although the mechanical 
details of the construction are somewhat 
different. They are properly reversed water 
motors. Ordinary reciprocatmg pumps corre- 
spond to water - pressure engines. Cham 
and bucket pumps are m pnnciple similar 
to water wheels in which the v/ater acts by 
j’omted. a is an air vessel, and e the delivery pipe leading to weight. Scoop wheels are similar to undershot water wheels, 
the reservoir at a higher level than A, into which water is to be and centrifugal pumps to turbines. 

pumped. Fig 208 shows m section the construction of the ram Reciprocaitng Pumps are single or double acting, and “differ 
Itself, d IS the pulsating discharge valve already mentioned, from water-pressure engmes m that the valves are moved by 

which opens inwaids and downwards. The stroke of the valve the water instead of by automatic machinery. They may be 

IS regulated by the cotter through the spindle, under which are classed thus : — 

washtrs by which the amount of fall can be regulated At 0 r. Ltft Pumps. — The water drawn through a foot valve on 

is a delivery valve, opening outwards, which is often a ball- the ascent of the pump bucket is forced through the bucket 
valve but sometimes a flap-valv e The water w hich is pumped valve when it descends, and lifted by the bucket when it reascends, 
passes through this valve into the air vessel a, from which it Such pumps give an intermittent discharge, 
flows by the delivery pipe m a regular stream into the cistern a. Plunger or Farce Pumps, in which the water drawn through 
to which the water is to be rais^. In the v ertical chamber the foot v^ve is displaced by the descent of a solid plunger, and 
behind the outer valve a small air vessel is formed, and into forced throi^h a delivery valve. They have the advantage that 
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the friction is less than that of lift pumps, and the packing 
round the plunger is easily accessible, whilst that round a lift 
pump bucket is not The flow is intermittent 

3 The Double-acting Force Pump is in principle a double 
plunger pump 1 he dischaige fluctuates from zero to a maximum 
and back to ziro each stroke, but is not arrested for any 
appreciable time. 

4 Bucket and Plunger Pump'i consist of a lift pump bucket 
combined with a plunger of half its area The flow vanes as in 
a double-acting pump 

5, Diaphragm Pumps have been used, in which the solid 
plunger is replaced by an clastic diaphiagm, alternately depressed 
into and raised out of a cylinder. 

As single-acting pumps give an inteimittent discharge three 
are generally used on cranks at 120° But with all pumps the 
variation of velocity of discharge would cause great waste of work- 
in the delivery pipes when they are long, and even danger from 
the hydraulic ramming action of the long column of water 
An air vessel is interposed between the pump and the delivery 
pipes, of a volume from 5 to 100 times the space described by 
the plunger per stroke 'Ihe air m this must be replenished 
from time to time, or continuously, by a special air-pump 
At low speeds not exceeding 30 ft per minute the deliveiy of a 
pump IS about 90 to 95 % of the volume described by the plunger 
or bucket, from 5 to 10 % of the discharge being lost by leakagt 
At high speeds the quantity pumped occasionally exceeds the 
volume described by the plunger, the momtntum of the water 
keeping the valves open after the turn of the stroke. 

The velocity of large mining pumps is about 140 ft per minute, 
the indoor or suction stroke being sometimes made at 250 ft 
per minute Rotative pumping engines of large size have a 
plunger speed of 90 ft per minute Small rotative pumps arc 
run faster, but at some loss of efficiency. Fire-engme pumps 
have a speed of 180 to 220 ft per minute. 

The efficiency of reciprocating pumps varies very greatly 
Small reciprocating pumps, with metal valves on lifts of 15 ft , 
were found by Morin to have an efficiency of i6 to 40%, or on 
the average 25 % When used to pump water at considerable 
pressure, through hose pipes, the efficiency rose to from 28 to 
57 %, or on the average, with 50 to 100 ft. of lift, about 50 % 
A large pump with barrels 18 m diameter, at speeds under 60 
ft per minute, gave the following lesults — 

Lift m feet . 14} S4 47 

Efficiency 46 06 70 

ITie very large steam -pumps employed for waterworks, 
with 150 ft or more of lift, appear to reach an efficiency of 90 %, 
not including the fiiction of the discharge pipes Reckoned on 
the indicated work of the steam-engine the efficiency may be 
80%. 

Many small pumps are now driven electrically and are usually 
three-throw single-acting pumps driven from the electric motor 
by gearing. It is not convenient to vary the speed of the motor 
to accommodate It to the varying rate of purapingusually required 
Messrs Hayward Tyler have introduced a mechanism for varyung 
the stroke of the pumps (Smclair’s patent) from full stroke 
to ml, without stopping the pumps. 

§207. Centrifugal Pump , — hor large volumes of water on 
lifts not exceedmg iffiout 60 ft the most convement pump is 
the centrifugal pump. Recent improvements have made it 
available also for very high lifts. It consists of a wheel or fan 
with curved vanes enclosed in an annular chamber Water flows 
m at the centre and is discharged at the pcnpheiy. The fan 
may rotate in a vertical or horizontal plane and the water may 
enter on one or both sides of the fan. In the latter case there 
is no axial unbalanood pressure. The fan and its casing must 
be filled with water before it can start, so that if not drowned 
there must be a foot vidve on the suction pipe. When no special 
attention needs to be paid to effiaency the water may have a 
velocity of 6 to 7 ft. in the suction and delivery pipes. The fan 
often has 6 to 12 vanes For a double-inlet fan of diameter 
D, the diameter of the inlets is D/z. If Q is the discharge m 
cub. ft. per second D«about o-dv'Q averages cases. The 


peripheral speed is a little greater than the velocity due to the lift. 
Ordinary centrifugal pumps will have an efficiency of 40 to 60% 

Ihe first pump of this kind which attracted notice was one 
exhibited by J G. Appold m 1851, and the special features of 
his pump have been retained in the best pumps since constructed 
.Vppold’s pump raised continuously a volume of water equal to 
1400 times Its own capacity per minute. It had no vahes, and 
it permitted the passage of solid bodies, such ns walnuts and 
oranges, without obstruction to its working Its cfTaiency w.is 
also found to be good 

Fig 209 shows the ordinary form of a centrifugal pump 
The pump disk and vanes B are cast in one, usually of bronze, 
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and the disk is keyed on the driving shaft C. Ihe casing A 
has a spirally enlarging discharge passage info the discharge 
pipe K. A cover L gives access to the pump, S is the suction 
pipe which opens into the pump disk on both sides at I) 

Fig. 210 shows a centrifugal pump differing from ordinary 
centrifugal pumps m one feature only The water ri.se s through 
a suction pipe .S, which divides so as to enter the pump wheel 
W at the centre on each side, ihe pump disk or wheel is very 
similar to a turbine wheel It is keyed on a shaft driven by a 
belt on a fast and loose pulley arrangement at P 7 he water 
rotating m the pump disk presses outwards, and if the speed is 
sufficient a continuous flow is maintdined tl'rough the pump 
and into the discharge pipe I) The special feature m this pump 
is that the water, disdiaigcd by the pump disk with a whirling 
velocity of not inconsiderable magnitude, is allowed to continue 
rotation in a chamber somewhat larger than the pump The 
use of this whirlpool chamber was first suggested by Piofcssor 
James Thomson It utilizes the energy due to the whirling 
velocity of the water which m most pumps is wa‘tcd m eddies 
in the discharge pipe In the pump shown guide-bladcs arc also 
added which have the direction of the stream lines in a free 
vortex. They do not therefore interfere with the action of the 
water when pumping the normal quantity, but only prevent 
irregular motion. At A is a plug by which the pump case is 
filled before starting. If the pump is ahovf the water to be 
pumped, a foot valve is required to permit the pump to be* filled 
Sometimes instead of the foot valve a delivery valve is used, 
an air-pump or steam jet pump being employed to exhaust the 
air from the pmnp ease. 

§ 208 Design and Proportions of a Centrifuged Pump — The design 
of the pump disk is veiy simple Let r*, r, be the radii of the mlct 
said outlet surfaces of the pump disk, i. the clear axial width at 
those radu The velocity of flow through the pump may be taken 
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the same as foi a turbine. If (,) la the ciuantit> puinixd, hikI H tlic 
lift, 

My =0 25 s' 2S,'H (l) 

2irrt<ii — 

AKi) in piactice 

= i iri \ 

1 fence, }■ (2) 

U= 2571 ^ (V)/\/H) I 
Usually r„~2ri, 

and d„ ssdf or \di 

according as the disk is parallel-sided 01 conc<l The water enters 
tlu wind radially with the velocity and 

i<(i “Q/airMu (^1 

big 21 1 shows the notation adoptcil for the velocities 
buppose the water enters the wheel w’lth the velocity f'<, while 

the velocity of the 
_ « Uq wheel is V, Com- 

} ' ■ pUting the parallelo- 

-* r / gram, t>,, is the rel.i 

velocity of the 
water and wheel, and 
proper direction 

/ wheel vanes 

/ Also, by resolving, lu 

\ and Wi are the com- 

^ \ ponent velocities of 

Yj f \ \ now and velocities of 

I [ \ \ whir of the velocity t/ 

II of the water At the 

I I I I outlet surface, v„ is the 

•pip final velocity of dis- 

charge, and the rest of 

the notation is similar to that for the inlet surface 

Usually the water flows equally in all directions in the eye of the 
wheel, in that case Vt is radial Then, in normal conditions of work- 
ing, at the inlet surface, 

A 

w,~o I 

tan<l=«(/V< _ I ^ 

i',j = Hi cosec -- ^ 

If the pump IS laising less or more than its proper quantity, ff will 
not satisfy the last condition, and tliere is then some loss of head in ' 
shot k ' 

At the outer circumference of the wheel or outlet surface, | 

v„—u„roscC(f> 1 

w^-Yo-u„coi<p } (5) I 

1 0 = n' + (Vo - Mo cot ^)»} j j 

Variation of Pressure in the Pump Disk — Precisely as in the case | 
of turbines, it can be shown that the variation of pressure between 
the inlet and outlet surfaces of the pump is 

Ao - hi = (Vo* - V,»)/2ff - (ti«* - Vn^/2g, 

Inserting the values of uh in (4) and («i), we get for normal 
conditions of w-orking 


A» -A, -«»®cosec®<^/2g' + (tt,*H-V,’)/2^,' 

= Y<,^/2g - Mo* cosec V/2g’ + Ui^l2g (6) 

Hydraulic Efficiency of the Pump — Neglecting disk friction, 
|ournal friction, and leakage, the efficienct' of the pump can be found 
m the same way as that of turbines (<) i8h) Let M be the moment 
of the couple rotating the pump, and a its angular velocity , w„, r^ 
the tangential velocity of the watei and radius at the outlet 
surface , w„ the same quantities at the inlet surface Q being 
the discharge per second, the change of angular momentum per 
second IS 

{GQIg)iw„y„~Wirt). 

I Icnce M - (GQ/g) {WoVt - Wiri ) . 

In normal w orking, Wi = o. Also, multiplying by the angular velocity, 
the work done jier second is 

Ma = (GQ/§’)?f»or„a 

But the useful work done m pumping is GQH Therefore the 
olhcieiicv IS 

1) = GQI 1 /Ma = gH /«'»>'»« *= gH/it'oV,, (7) 

5 209 Case I Centrifugal Pump with no Whirlpool Chamhet — 
When no special provision is made to utilize the energy of motion ol 
the water leaving the wheel, and the pump discharges directly into a 
chamber in w’hich the water is flowing to the discharge pipe, nearly 
the whole of the energy of the water leaving the disk is wasted 1 he 
water leaves the disK with the more or less considerable velocity t o, 
and impinges on a mass flowing to the discharge pipe at the much 
slower velocity v. The radial component of I'o is almost necessarily 
w'asted From the tangential component there is a gam of pressure 

(tt),* - V,*)/2g - (Wo - U,)*/2g 
= t-,(Wo -V,)lg, 

which will be small, if v, is small compared with w„ Its greatest 
value, if is ^w^fzg, which will always be a small part of the 

whole head Suppose this neglected The whole vanation of 
pressure m the pump disk then balances the lift and the head 
uf‘/2g necessary to give the initial velocity of flo\^ m the eye of the 
wheel 


or 


tq*/2g + H = Vo®/2g - «o* cosec *0/2g -f- «r*/2g, 
H = Vo®/2g - «o® coscc *0/2g \ 

V, = s/(2gH + «o® cosec *0 . / 


( 8 ) 


and the efficiency of the pump is, from (7), 

r, =gH/VoW, = gH/ {V(V, - M. cot ^)} , 

= (Vo* - Mo® cosec *0) / { 2 Vo(V, - M, cot <p} . (y) 

For <p ^9o^ r, = (V„* - Mo®)/2Vo*, 


which 13 necessarily less than 4 That is, half the work expended m 
dnving the pumj) is wasted By recurving the vanes, a plan intro- 
duced by Appold, the efficiency is increa^, because the velocitj 
r, of discharge from the pump is diminished If 4 > is very small, 
cosec (ft =cot <f>, 

and then = (Vo + m# cosec 0)/2Vo, 

which may approach the value i, as 0 tends towards o Equation 
(8) shows that m* cosec <f> cannot be greater than V„ Putting 
«, 5=0*25 ^(2gH) "*® get the following numerical values of the 
efficiency and the circumferential veloaty of the pump • — 
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V V., __ 

90® 0-47 I 03 ^i2gH 

45“ 0-56 I 06 „ 

30® O ’05 I 12 „ 

20* 073 1-44 

10® o 84 173 „ 

tp cannot practically be made less than 20® , and, allowing for the 
frictional losses neglected, the efficiency of a pump in which ^ = 20® is 
found to be about *60 

§210 Case 2 Pump with a Whirlpool Chamber, as m fig 210 — 
Professor James fhomson first suggested that the energy of the water 
after leaving the pump thsk might be utilized, if a space were left 
m which a free vortex could be formed In such a free vortex the 
velocity vanes mversely as the radius The ^ain of pressure in the 
vortex chamber is, putting f„, for the radii to the outlet surface 
of wheel and to outside of free vortex. 




if A = r„jr,t 

1 he lift IS then, adding this to the lift in the last case, 

H = {V „2 - Mo® cosec^i/* Vo®(i - A®)} / 2 g 
But t'o® = V„® - 2V0M0 cot <p -f Mo® cosec®0 , 

. H = {(2 - A®)V„® - 2AV0M0 cot <p - cosecV}/2g (10) 
Putting this m the expression for the efficiency, we find a con- 
siderable increase of efficiency Thus with 

0=90® and h-h, = J nearly, 

(p a small angle and A - J, tf — i nearly. 

With this airangement of pump, tlicrefore, the angle at the outer 
ends of the vanes is of comparatively little importance A moileratc 
angle of 30® or 40® may very well be adopted The following 
numerical values of the velocity of the circumference of the pump 
Jiave been obtained by taking A = J, and u„ =0 25 ,^/(2gH) 

<p Vo 

90® 762 

15 ® «42 ,, 

fo® 91 r „ 

20® I -02 3 „ 


Ihe quantity of water to be pumped by a centrifugal pump neces- 
sarily vanes, and an adjustment for different quantities of water can- 
not easily be introduced Hence it is that the average efficiency of 
pumps of this kind is in practice less than the efficiencies given above 
I lie advantage of a vortex chamber is also generally neglected The 
velocity in the supply and discharge pipes is also often made greater 
than is consistent with a high degree of efficiency Velocities of 6 
or 7 ft per second m the discharge and suction pipes, when the lift 
IS small, cause a very sensible waste of energy , 3 to 6 ft would 
be much better Centrifugal pumps of very large size have been 
constructed ICaston and Anderson made pumps for the North Sea 
canal in Holland to deliver each 670 tons of water per minute on a 
lift of 5 ft I he pump disks are 8 ft diameter J and II Gwynne 
constructeil some pumps for draining the Ferraresc Marshes, which 
together deliver 2oo<i tons per minute A pump made under Pro- 
fessor J Thomson’s direction for dramage works m Barbados had 
a pump disk 16 ft in diameter and a whirlpool chamber 32 ft m 
<liaincter The efficiency of centrifugal pumps when delivering less 
or more than the normal quantity of water is discussed m a paper m 
the Proc Inst Civ Eng vol 53 

§ 211, High Lift Cettlnfugcd Pumps . — It has long been known 
that centrifugal pumps could be worked in senes, each pump 
overcoming a part of the lift. This method has been perfected, 
and centrifugal pumps for very high lifts with great efficiency 
have been used by Sulzer and others. C W. Darley {Proc. Inst. 
Ctv. Eng., supplement to vol. 154, p. 156) has described some 
pumps of this new type dnven by Parsons steam turbines for 
the water supply of Sydney, N.S.W. Each pump was designed to 
deliver li million gallons per twenty-four hours against a head 
of 240 ft. at 3300 revs, pei minute Three pumps in senes give 
therefore a lift of 720 ft. The pump consists of a central double- 
sided impeller 12 in. diameter. The water entering at the 
bottom divides and enters the runner at each side through a 
bell-mouthed passage. The shaft is provided with ring and 
groove glands which on the suction side keep the air out and on 
the pressure side prevent leakage. Some water from the pressure 
side leaks through the glands, but beyond the first grooves it 
passesmtoa pocket and is returned to the suction side of the pump. 
For the glands on the suction side water is supplied from a low- 
pressure service. No packing is used in the glands During 
the trials no water was seen at the glands. The following are 
the results of tests made at Newcastle ; — 




I 

11 

HI i 

IV ^ 

Duration ol test 

houis 

2 

I 54 

' * 2 1 

1*55 

Steam pressure , lb per 

sq m. 

, 57 

57 

«4 ! 

1 55 j 

Weight of steam per 

w ater 




h p hour 

lb 

1 

30 67 

2S83 i 

1 27 Hi) j 

SpetKj m revs per min. 



i 3330 

' 3710 ' 

3340 

Height of suction . 

ft 

1 II , 

1 I' 

" 1 

II 

Total lift 

It. 

1 76^ 

1 744 

917 

756 

Million galls per tlav pumped — 





By Venturi metei 


' 1 573 

I 496 

I 689 1 

I 503 

I 555 1 

By orifice 


I 023 ; 

I 513 

I 723 

Water h p 


252 1 

235 

3^6 1 

•139 ! 


In trial IV, the steam was superheated 95® F. From other 
trials under the same conditions as trial I the Parson'» turbine 
uses 15 6 lb of steam per brake h,p. hour, so that the combined 
efficiency of turbine and pumps is about 56 a remarkably 
good result. 

' § 212 Air-Ltfl Pumps . — An interesting and simple method of 

j pumping by compre^^sed air, invented b) Dr J. Pohl^ of Arizona, 
j IS likely to be very useful m certain cases. Suppose a rising 
I mam placed in a deep bore hole in which there is a tonsideruble 
I depth of water Air compressed to a sufficient pressure u lon- 
1 \eyed by an air pipe and introduced at the lower end of the nsine 
j mam. The air 
, rising m the mam 
! diminishes the 
average density 
of the contents of 
the mam, and 
their aggregate 
weight no longer 
balances the pres- 
sure at the lower 
end of the mam 
due to Its sub- 
mersion. An up- 
ward flow IS set 
up, and if the air 
supply IS sufli- 
cient the water 
m the rising mam 
IS lifted to any 
required height 
The higher the 
lift above the 
level m the bore 
hole the deeper 
must be the jioint 
at which an is 
injected. Fig 
212 shows an air- 
lift pump con- 
structed for W 
H. Maxwell at 
the Tunbridge 
Wells water- 
works. There IS a 
two-stage steam 
air compressor, 
compressingairto P 

from 90 to loo lb 

per sq. m The bore hole is 350 ft deep, lined with steel pipes 15 in. 
diameter for 200 ft. and with perforated pipes 13J m. diameter for 
the lower 150 ft. The rest level of the water is 96 ft. from the 
ground-level, and the level when pumping 32,000 gallons per hour 
IS 120 ft from the ground-level. The rising mam is 7 m. diameter, 
and is earned nearly to the bottom of the bore hole and to 
20 ft. above the ground- level. The air pipe is 2| m diameter 
In a tnal run 31,402 gallons per hour were raised 133 ft above 
the lev'el in the well. Tnals of the efficiency of the system made 
at San Francisco with varying conditions will be found in a 
paper by E A Rix (Journ. Amer. Assoc Eng. Soc, vol 25, 
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1900) Maxwell found the best results when the ratio of immersion 
to lift was 3 to I at the start and 2 a to i at the end of the tnal 
In those conditions the clhciency was 37% calculated on the 
indicated h p. ol the steam-engine, and 46 % calculated on the 
indicated work of the compressor. 2 7 volumes Ol free air were 
used to I of water lifted. 'I he system is suitable for temporary 
purposes, especially as the quantity of water raised is much 
greater than could be pumped by any other system m a bore 
hole of a given sue. It is useful for clearing a boring of sand 
and may be advantageously used permanently when a boring 
1$ 111 sand or gravel which cannot be kept out of the bore hole. 
The initial cost is small. 

§213 CiHtrtfugal —-Centrifugal fans are constructed 
similarly to centrifugal pumps, and are used for compressing 
air to pressuns not exceeding 10 to 15 m. ot water-column. 
With this small variation of pressure the variation of volume 
and density of the air may be neglected without sensible error. 
'Ihe conditions of pressure and discharge for fans are gener- 
ally less accurately known than m the case of pumps, and the 
design of ians is generally somewhat crude They seldom have 
whirlpool chambers, though a large expanding outlet is pro- 
vided m the case of the important Guibal fans used in mine 
ventilation. 

It IS usual to reckon the difference of pressure at the inlet 
and outlet of a fan in inches of watei -column (Jne inch of water- 
column -04*4 ft. of air at average atmospheric prossuie=»5‘2lb jiei 

sq ft 

Roughly the pressurc-hc.ad produced m a fan without moanfl of 
utiliring the kinetic energy of discharge would he t'*/2^ ft of air, or I 

0 00024 id m of water, wneie v Is the velocity of the tips of the fan 

blades in feet per second If (i is the diameter of the fanand t the width 
at the external circumfeienct, then irdt is the dischaigc area of the fan 
disk If ^ H the discharge m cub fl ptr sec , i« - u, the radial 

velocity ot discharge wlucli is numtnt.dly equal to the discharge per 
squaiefootofoutlctincubic fectparsecond Asboththelosscslnthe Ian 
ami the work done are roughly proportional to «■* m fans of the s.i.me 
type, and are also proportional to the gauge pressure p, then if the 
losses are to be a constant percentage of the work done u may be 
taken proportional to Jp In ordinary cases m -about 22,^^ The 
width t ot the fan is generally from o to 0'45c/ Hence if Q is 
givtn, the diameter of the fan should be — 

For / = o<35'f, d -o 20 s'{Q/s/f>) 

hot t --=0 45rf, d-o (Q/ 

If p IS tlie pn-ssiire diflerence m the fan m inches of water, and N the 
revolutions of fan, 

V bird's, ho ft per sec 

N =■ 1 2 ^ip/d revs per ram 

As the pressure diffarenco is small, the work done in oompressmg the 
air is almost exactly 5 upQ loot-pouuds per second Usually, however, 
the kmetic energy of the air in the discharge pipe is not inconsiderable 
compateil with the work done in compression If w is the velocity 
of the air whole the discharge pressure is mtasureil, the air cames 
aw ay foot pounds per lb of air ns kinetic energy In Q cubic feet 
or 00607^ lb the kinetic energy is 0'Ooi25 Qw^ foot-pounds per 
second 

Ihe efficiency of fans is reckoned in two ways If B H P. is the 
effective horse powci applied at the fan shaft, then the efficiency 
reckoned on the work of compression is 

V~5 H P. 

On the (ilhtr hand, if the kinetic energy m the delivery pipe is taken 
as pait of the useful work the efficiency is 

’la -=(5 ipQ +0 oot25QW>)/i,50 B H 1 ’ 

Although the theory above is a rough one it agrees sufficiently with 
experiimnt, with some merely numerical modilications 

All extremely interesting cxpenimnt.il investigation of the action 

01 centrifugal Ians has been made by H Heenan and W Gilbert 
{Proc Inst Ctv Png vol i2i, p 272) The fans dehvered through an 
air trunk in which dilferent resistances could be obtained by intro- 
ducing diaphragms with circular apertures of different sizes Suppose 
a fan nm at constant speed with different resistances and the com- 
pression pressure, discliarge and brake horse-power measured The 
results plot m such a diagram as is shown in fig 213 The leas the 
resistance to discharge, that is the larger the opemng m the air trunk, 
the greater the qu.antity of air discharged at the given speed of the 
fan On the other hand the compression pressure diminishes The 
curve maiiced total gauge is the compression pressure + the velocity 
head in the discharge pipe, both m mches of water This curve falls, 
but not nearly so much as the compression curve, when the resist- 
ance m the air trunk is diminished The brake horse-power mcreases 
as the resistance Is diminished because the volume of dischat^ge in- 
creases very much The curve marked efficiency is the efficiency 


calculated on the work of compression only It ii zero for no dis- 
charge, and zero also \/hen there is no resistance and all the energy 
given to the air is earned away as kmetic energy There is a dis- 
charge for which this efficiency is a maximum , it is about half the 
discharge which there is when there is no resiotance and the delivery 
pipe IS lull open The conditions of speed and discharge correspond- 
ing to the greatest efficiency of compression are those ordinarily 
taken as the best normal conditions ol workmg The curve marked 



Fig 213 


total efficiency gives the efficiency calculated on the work of com- 
nression and kiiutic energy of dischaigc Messrs Gilbert and 
Heenan found the elliciencies of ordinary fans calculated on the 
compression to be 40 to Go % when working at about normal 
conditions 

Taking some of Messrs Heenan and Gilbert’s results fot onlmary 
fans .n aorraal conditions, they have been found to agree fairly w ith 
the following approximate rules Let be the compression pressure 
.ind q the volume discharged per second per square foot of outlet areaof 
fan llien the total gauge pressure due to pressure of compression 
and velocity of discharge is approximately ; pap, +0 0004(7' in. of 
water, so that if p, is given, p can be found approxunately The 
pressure p depends on the arcumferential speed v of tlie fan disk— 
p - o 000251'* in of water 
“bj y^p ft per see 

Ihe discharge per square foot of putlot of fan is — 

9 = 15 to 18 sjp cub ft iier sec 
The total discharge is 

Q r: irdtq ■= 47 to 56 if/ ^/p 
t = 353, d =i:0-22 to 0*25 (Q/ ^'p) ft. 

if =0-20 loo lav'iQ/v'P) ft 
N t= 1203 ^/p/d 

These approximate etiuations, which are derived purely from 
experiment, do not differ greatly from those obtained by the rough 
theory given above The theory helps to explam the reason for the 
form of the empirical results (\V C. U.) 

HYDRAZINE (Diamidogxn), NoH^ or HgN NH.„ a compound 
of hydrogen and nitrogen, first prepared by Ih. Curtius m 1887 
from diazo- acetic ester, NgCH CO^CoHj This ester, which is 
obtained by the action of potassium'nitrate on the hydiochlonde 
of amidoacetic ester, yields on hydrolysis with hot concentrated 
potassium hydroxide an acid, which Curtius regarded as 
but which A Hantzsch and O. Silberrad 
(fivr., 1900, 33, p. 58) showed to be C_,HjN4(C02H)2, bisdiazo- 
acetic aad. On digestion of its warm aqueous solution' with 
warm dilute sulphuric acid, hydrazine sulphate and oxalic acid 
are obtained. C. A. Lobry dc Bruyn {Bgr , 1895, 28, p 30S5) 
prepared free hydrazine by dissoivii^ its hydrochloride in 
methyl alcohol and adding sodium methylate ; sodium chloride 
was precipitated and the residual liquid afterwards fractionated 
under reduced pressure. It can also be prepared by reducing 
potassium dinitrososuiphonate m ice cold water by means of 
sodium amalgam •— 

NO KsSO. + NjH, 
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P. J. Schestakov {J. Russ. Phys Chem. Soc , 1905, 37, p i) 
obtained hydrazine by oxidizing urea with sodium hypochlorite 
in the presence of benzaldehyde, \^hlch, by combining with the 
hydrazme, protected it from oxidabon. F Raschig (German 
Patent 198307, 1908) obtained good yields by oxidizing ammonia 
with sodium hypochlorite m solutions made viscous with glue. 
Free hydrazine is a colourless liquid which boils at C, 

and solidifies about 0° C to colourless crystals ; it is heavier 
than water, in which it dissolves with rise of temperature. It 
IS rapidly oxidized on exposure, is a strong reducing agent, and 
reacts vigorously with the halogens Under certain conditions 
It may be oxidized to azoimide (A. W. Browne and F F 
Shetterly, / Atner. C S , 1908, p 53). By fractional distilla- 
tion of Its aqueous solution hydrazine hydrate N,H4 H ,0 
(or perhaps H^N NHgOH), a strong base, is obtained, which 
precipitates the met^ from solutions of copper and silver 
salts at ordinary temperatures It dissociates completely m a 
vacuum at 143", and when heated under atmospheric pressure 
to 183° It decomposes into ammonia and nitrogen (A Scott, 
J Chem. Soc., 1904, 85, p 913). The sulphate N^H4'H,S04, 
crystallizes in tables which are slightly soluble in cold water 
and readily soluble in hot water , it is dec omposed by heating 
above 250° C with explosive evolution of gas and liberation of 
sulphur By the addition of barium chloride to the sulphate, a 
solution of the hydrochloride is obtained, from which the 
crystallized salt may be obtained cm evaporation 

Many organic derivatives of hydrazine are known, the roost 
important ^mg phenylhydrazine, vilueli was discovered by Kniil 
Fischer m 1877 It can be best prepared by V Meyer and Lecco s 
method (Ber , 1883, lO, p 2076), which consists in reducing phenyl- 
diazonium chJonde in concentrated hydrochloric acid soluturo with 
Stannous chloride also dissolved m concentrated hydrochloric acid 
Phenylhydrazine is liberated irotn the hydrochloride so obtained 
by adding sodium hydroxule, the solution being then extracted with 
ether, the ether distilled off, and the residual oil punhed by distilla- 
tion under reduced pressure Another method is due to E Bam- 
berger The diazonium chloride, by the addition ot an alkaline 
sulphite, IS converted into a diazosulphonate, which is then reduced 
by zme dust and acetic acid to phenylhydrazine potassium sulphite 
This salt IS then hydrolysed by heating it with hydrochloric acid — 

CflH,N,Cl + K,SO , = KCl + C,.n„N . SO ,K, 

SO.K I 2 H NH NH SO.K, 

QH4NH NH SO3K + HCl -f H ,0 =C«H5 N H NH. HCl + KHSO, 

Phenylhydrazine is a colourless oily liquid which tarns brown on 
exposure It boils at 241® C , and melts at 17 5® C It is slightly 
soluble in water, and is strongly basic, forming well-defined salts 
with acids For the detection of substances containmg the carbonyl 
group (such for example as aldehydes and ketones) phenylhydrazine 
IS a very important reagent, since it combines with them with 
elunmation of water and the formation of well-defined hydrazones 
(see Aidehydes, Ketones and Sugvrs) It is a strong reducing 
agent , it precipitates cuprous oxide when heated with Fehlmg’s 
solution, nitrogen and benzene being formed at the same time — 
CflHs NH NH2 + 2CuO = CujO -f- Nj + HjO + C,,Hfl By energetic re- 
duction of phenylhydrazine (e g by use of zinc dust ami hydrochloric 
acid), ammonia and anilme are prcnluced — C^H^NH NHj +2H = 
CflHsNH, +NH,. It 18 also a most important synthetic reagent 
It combines with aceto-acetic ester tq form phenylmethylpyrazolone, 
from which antipyrme {q v ) may be obtamed Indoles (<7 r ) are 
formed be heatmg certam hydrazones with anhydrous zinc chloride , 
while semicarbazides, pyrrols (q v ) and many other types of organic 
compounds may be synthesized by tlie use of suitable phenylhydrazine 
denvalives 

HYDRAZONE, m chemistry, a compound formed by the con- 
densation of a hydrazine with a carbonyl group (see Alde- 
hydes , Ketones) 

HYDROCARBON, m chemistiy’, a compound of carbon and 
hydrogen. Many occur m nature in the free state • for example, 
natural gas, petroleum and paraffin are entirely composed of 
such bodies , other natural sources are india-rubber, turpentine 
and certain essential oils. They are also revealed by the spectro- 
scope m stars, comets and the sun. Of artificial productions the 
most fruitful and important is provided by the destructive or 
dry distillation of many organic substances ; famihar examples 
are the distillation of coal, which yields ordinary lighting gas, 
composed of gaseous hydrocarbons, and also coal tar, which, 
on subsequent fi action^ distillations, yields many hquid and 


solid hydrocarbons, all of high industrial value. For details 
reference should be made to the articles wherein the above 
subjects are treated From the chemical point of view the 
hydrocarbons are of fundamental unportance, and, on account 
of their great number, and still greater nunilx'r of derivatives, 
they are studied as a separate branch of the science, namely, 
organic chemistry 

See Chemistry foi an account of tlieir clasbification, Ac 

HYDROCELE (Or vSiop, water, and tumour), the 

medical term for any collection of fluid other than pus or blood 
in the neighbourhood of the testis or cord The AukI is usiiall> 
serous Hydroc'ele may be congenital or arise in the middle-aged 
without apparent cause, but it is usually assoi tated with thronir 
orchitis or with tertiary syphilitic enlui'gements The hydrocele 
appears as a rounded, fluctuating translucent swelling in the 
scrotum, and when greatly distended causes a dragging pain 
Palliative treatment consists m tapping aseptually and remov- 
ing the fluid, the patient afterwards wearing a suspender 
'live condition frequently recurs and nuessitates ladual 
treatment Various substances may he injeded, or thi 
hydrocele is incised, the tunica partly removed and the cavity 
drained 

HYDROCEPHALUS (Gr vSwp, wut-r, and head), 

a term applied to disease of the brain which is attended 
with excessive effusion of fluid into its cavities It exists 
in two forms— ocM/c and chrome hydrocephalus. Aiute hydro- 
cephalus IS another name for tuberculous meningitis (sec 
Meningitis) 

Chronic hydrocephalus, or “ water on the brain,” consists in 
an effusion of fluid into the lateral vcntrulcs of the brain It 
IS not prececled by tuberculous deposit or acute inflammation 
but depends upon congenital malformation or upon chronu 
inflammatory changes affecting the membranes. When tin 
disease is congenital, its presence in the foetus is apt to be a sourc ( 
of difficulty m parturition It is however more commonlv 
developed in the first six months of life , but it occasionally 
arises m older children, or even in adults Ihe chief symptom 
IS the gradual increase m size of the upper part of the head out 
of all proportion to the face or the rest of the body Occurring 
at an age when as yet the bones of the skull have not become 
welded together, the enlargement may go on to an enormous 
extent, the spaces between the bones becoming more and more 
expanded In a well-marked case the deformity is very striking , 
the upper jiart of the forehead projects abnormally, and the 
orbital plates of the frontal Ixine being inclined forwards give 
a downward tilt to the eyes, which have also peculiar rolling 
movements The face is small, and this, with the enlarged head, 
gives a remarkable aged expression to the child Ihe body is 
ill-nourished, the bon<-s are thin, the hair is scanty and fine and 
the teeth carious or absent. 

The average circumference of the adult head is 22 in , and m 
the normal child it is of course much less In chronic hydro 
cephalus the head of an infant three months old has measured 
29 in , and in the case of the man Cardmal, who died in Guy's 
Hospital, the head measured 33 in In such cases the head 
cannot be supported by the neck, and the patient has to keep 
mostly in the recumbent posture. The expansibility of the skull 
prevents destructive pressure on the brain, yet this organ v 
materially affected by the presence of the fluid. The cerebral 
ventricles are distended, and the convolutions are flattened 
Occasionally the fluid escapes into the cavity of the cranium, 
which It fills, pressing down the brain to the ba.se of the skull 
As a consequence, the functions of the brain are interfered 
with, and the mental condition is impaired The child is dull, 
listless and irritable, and sometimes imbecile The special senses 
become affected as the disease advances ; sight is often lost, as 
IS also hearing. Hydrocephalic children generally sink m a few 
years ; nevertheless there have been instances of persons with 
this disease living to old age. There are, of course, grades of the 
affection, and children may present many of the symptoms of 
It in a slight degree, and yet recover, the head ceasing to expand, 
and becoming in due course firmly ossified 
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Various methods of treatment have been employed, but the 
results are unsatisfactory. Compression of the head by bandages, 
and the administration of mercury with the view of promoting 
absorption of the fluid, are now little resorted to. Tapping the 
fluid from time to time through one of the spaces between the 
bones, drawing off a little, and thereafter employing gentle 
pressure, has been tried, but rarely with benefit. Attempts have 
also been made to establish a permanent drainage between the 
interior of the lateral ventrule and the sub-dural space, and 
between the lumbar region of the spine and the abdomen, but 
without satisfac tory results On the whole, the plan of treatment 
whiih aims at maintaining the patient’s nutrition by appropriate 
loud and tonu s is the most rational and successful (E O •) 

H YDROCHARIDEAE, in botany, a natural order of Mono- 
( otyledons, belonging to the series Helobieae. They are water- 
plants, represented in Britain by frog-bit {Hydrochans Morsus- 
ranae) and water-soldier (Slratiotei abides) The order contains 
about fifty species in fifteen genera, twelve of which occur in 
fresh water while three are marine ; and includes both floating 

and submerged forms. 
Hydrochans floats on 
the surface of still 
water, and has rosettes 
of kidney-shaped 
leaves, from among 
which spring the 
flower-stalks , stolons 
bearing new leaf- 
rosettes are sent out 
on all sides, the plant 
thus propagating itself 
in the same way as 
the St ra wberry 
Stratiotes abides has a 
rosette of stiff sword- 
like leaves, whi< hwhen 
the plant is in flower 
project above the 
surface , it is also 
stoloniferous, the 
young losettes sinking 
to the bottom at the 
beginning of winter 
and rising again to the 
surface in the spring 
f’alltsneria (eel-grass) 
lontains two species, 
one native of tropical 
Asia, the other in- 
habiting the warmer 
parts of both hemi- 
spheres and reaching 
as far north as south 
Europe It grows in 
the mud at the bottom 
of fresh water, and the 
short stem bears a 
cluster of long, narrow 
grass-1 ike leaves , new 
plants are formed at 
the end of horizontal 
runners. Another type 
is represented by 
Ebdea canadensis or 
water-th\ me, which has been introduced into the British Islesfrom 
North America. It is a small, submerged plant with long, slender 
branching stems bearing whorls of narrow toothed leaves ; the 
flowers appear at the surface when mature. Halophtla, Enhalus 
.ind Thalassta are submerged maritime plants found on tropical 
( oasts, mainly in the Indian and Pacific oceans ; Halophtla has 
an elongated stem rooting at the nodes ; Enhalus a short, thick 
rhizome, clothed with black threads resembling horse-hair, the 


persistent hard -bast strands of the leaves; Thalassta has a 
creeping rooting stem with upright branches bearing crowded 
strap-shaped leaves m two rows The flowers spring from, or arc 
enclosed in, a spathe, and are unisexual and regular, with 
generally a calyx and corolla, each of three members ; the 
stamens are m whorls of three, the inner whorls are often barren , 
the tw'o to fifteen carpels form an inferior ovary containing 
generally numerous ovules on often large, produced, parietal 
placentas. The fruit is leathery or fleshy, opening irregularly, 
'fhe seeds contain a large embryo and no endosperm. In 
Hydrocharts ^fig 
i), which IS dioe- 
cious, the flowers 
are borne above 
the surface of the 
water, have con- 
spicuous white 
petals, contain 
honey and are 
pollinated by in- 
sects Stratiotes 
has similar flowers 
which come above 
the surface only 
for pollination, 
becoming sub- 
merged .igain 
during ripening of 
the fruit. In VaT 
Itsnena (fig 2), 
which IS also dioe- 
cious, the small 
male flowers are 
borne in large 
numbers in short- 
stalked spathes , 
the petals are 
minute and scale- 
hke, and only two 
of the three 
Stamens are fer- 
tile the flowers ^juarter natmal size A, Female plant , B, 
become detached 

before opening and rise to the surface, where the sepals expand 
and form a float bearing the two projecting semi-erect stamens 
The female flowers are solitary and are raised to the surface 
on a long, spiral stalk , the ovary bears three broad styles, on 
which some of the 
large, sticky 
pollen-grams from 
the floating male 
flowers gets de- 
posited (fig. 3). 

After pollination 
the female flow'ei 
becomes drawn 
below the surface 
by the spiral con- 
traction of the 
long stalk, and the 
fruit ripens near 
the bottom. 

Elodea has poly- 
gamous flowers 
(that IS, male, female and hermaphrodite), solitary, in slender, 
tubular spathes , the male flowers become detached and rise to 
the surface ; the females are raised to the surface when mature, 
and receive the floating pollen from the male. The flowers of 
Halophtla are submerged and apetalous. 

The order is a widely distributed one ; the marine forms are 
tropical or subtropical, but the fresh-water genera occur also in 
the temperate zones. 



Fic. 1 Hvdroihan's Morsus-tanae - 
Frog-bit“~ male plant, half natural size 

1, E'emale flower, half natural size 

2, Stamens, enlarged 

Barren pistil of male flowei . enlarged 
Pistil of female flower 
5, Fruit 

(), Fruit cut transN Cl sely 

7, Seed 

8, 9, Floral diagrams ot male and female 

flowers icspcctivcly 
i, Rudimentary stanums 






Fig 3 
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HYDROCHLORIC ACID, also known in commerce a.s “ spirits 
of salts ” and “ muriatic acid,” a compound of hydrogen and 
chlorine Its chemistry is discussed under Chlorine, and its 
manufacture under Alkali Manufacture. 

HYDRODYNAMICS (Gr water, 8 vvafiii, strength), 

the branch of hydromechanics which discusses the motion of 
fluids (see Hydromechanics) 

HYDROGEN [symbol H, atomic weight i 008 (o«i6)], one 
of the chemical elements Its name is derived from Gr. v&top, 
water, and ycvraetr, to produce, in allusion to the fact that 
water is produced when the gas bums m air Hydrogen appears 
to have been recognized by Paracelsus in the i6th century , 
the combustibility of the gas was noticed by Turquet de Mayenne 
in the 17th century, whilst in 1700 N. I^mery showed that a 
mixture of hydrogen and air detonated on the applieation of 
a light The first definite experiments concerning the nature 
of hydrogen were made in 1766 by H Cavendish, who showed 
that It was formed when various metals were acted upon by 
dilute sulphuric or hydrochloric acids Cavendish called it “ in- 
flammable air,” and for some time it was confused w'lth other 
inflammable gases, all of which were supposed to contain the 
same inflammable principle, “ phlogiston,” in combination 
with \arying amounts of other substances. In 1781 Cavendish 
showed that water was the onlv substance produced when 
hydrogen was burned in air or oxygen, it having been thought 
previously to this date that other substances were formed 
during the reaction, A L Lavoisier making many experiments 
with the object of finding an acid among the products of 
combustion 

Hydrogen is found in the free state in some v olcanic ^ases, in 
fumaroles, m the carnallite of the Stassfurt potash mines (H 
Precht, Bn , 1886, 19, p 2326), m some meteorites, in certain 
stars and nebulae, and also in the envelopes of the sun. In 
combination it is found as a constituent of water, of the gases 
from certain mineral springs, in many minerals, and in most 
animal and vegetable tissues It may Iw prepared by the electro- 
lysis of acidulated water, by the decomposition of water by 
various metals or metallic hydrides, and by the action of many 
metals on acids or on bases The alkali metals and alkaline earth 
metals decompose water at ordinary temperatures , magnesium 
begins to react above 70® C , and zinc at a dull red heat The 
decomposition of steam by red hot iron has been studied by 
H Sainte-Claire Deville (Compta rendus, 1870, 70, p. 1105) 
and by H Debray (thid , 1879, 88, p. 1341), who found that at 
about 1500° C. a condition of equilibrium is reached H Moissan 
(Bull soc chtm , 1902, 27, p 1141) has shown that potassium 
hydride detomposes colci water, with evolution of hydrogen, 
KH + H^O == KOH + Hg. Calcium hydride or hydrolite, prepared 
by passing hydrogen over heated calcium, decomposes water 
similarly, i gram giving i litre of gas , it has been proposed 
as a commercial source (Prats Aymerich, Abst J C S., 1907, 11. 
p. 543), as has also aluminium turnings moistened with potassium 
cyanide and mercuric chloride, which decomposes water regularly 
at 70°, I gram giving 1*3 litres of gas (Mauricheau-Beaupr^, 
Comptes rendus, 1908, 147, p 310) Strontium hydride behaves 
similarly. In preparing the gas by the action of metals on 
acids, dilute sulphuric or hydrochloric acid is taken, and the 
metals commonly used are zinc or iron. So obtained, it contains 
many impurities, such as carbon dioxide, nitrogen, oxides of 
nitrogen, phosphoretted hydrogen, arseniuretted hydrogen, &c , 
the removal of which is a matter of great difficulty (see E. \\ 
Morley, Amer. Chem. Journ., 1890, 12, p. 460). When prepared 
by the action of metals on bases, zinc or aluminium and caustic 
soda or caustic potash are used. Hydrogen may also be obtained 
by the action of zinc on ammonium salts (the nitrate excepted) 
(Lorin, Comptes rendus, 1865, 60, p 745) and by heating 
the alkali formates or oxalates with caustic potash or soda, 
Na2C204-»-2Na0H»H2 + 2Na2C03. Technically it is prepared 
by the action of superheated steam on incandescent coke (see 
F. Hembert and Henry, Comptes rendus, 1885, 101, p 797 , 
A. Naumann and C. Pistor, Ber., 1885, 18, p. 1647), or by the 
electrolysis of a dilute solution of caustic s<xja (C. Winssinger, 
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Chem. Zett , 1898, 22, p. 609 , “ Die Elektrizitats-Aktiengesell- 
schaft,” Z.ett f Elektrochem , 1901, 7, p. 857) In the latter 
method a 15 ”0 solution of caustic soda is used, and the 
electrodes are made of iron , the cell is packed m a wooden 
box, surrounded with sand, so that the temperature is kept 
at about 70® C , the solution is replenished, when necessary, 
with distilled water The purity of the gas obtained is about 
97% 

Pure hydrogen is a tasteless, colourless and odourless gas of 
spetific gravity o 06947 (air •= i) (Lord Raykigh, Proe Roy Soc , 
P* 3*9)- It may be liquefied, the liquid boiling at - 252 68*^' 
C to - 252.84® C , and it has also been solidified, the solid melting 
at -264® C. (J Dewar, Comptes rendus, 1899, *29, p 451, 
Chem News, 1901, 84, p 49 , see also Liquid Gases). The 
specific heat of gaseous hydrogen (at constant pressure) is 
3.4041 (water = i j, and the ratio of the specific heat at constant 
pressure to the specific heat at constant solume is 1-3852 (W. C 
Rontgen, Pogg Ann , 1873, 148, p 580) On the spectrum see 
Spectroscopy Hydrogen is only ver>' slightly soluble in watci 
It diffuses very’ rapidly through a porous membrane, and through 
some metals at a red heat (T Graham, Peer Roy Soc , 1867, 15, 
p 223; H. Samte-Claire Deville and L Troost, Compta rendus, 
^^^3> 56) P- 977)- Palladium and some other metals are capable 
of absorbing large volumes of hydrogen (especially when the metal 
IS used as a cathode m a water electrolysis apparatus) L Troost 
and P Hautefeuille (Ann chtm, phys., 1874, (5) 2, p 279) 
considered that a palladium hydride of composition l\LH was 
formed, but the investigations of C. Hoitsema (Zeti. phys Chem , 
1895^ P- ^)> the standpoint of the phase rule, do not 
favour this view, Hoitsema l)eing of the opinion that the occlusion 
of hydrogen by palladium is a process of continuous absorption 
Hydrogen burns with a pale blue non-luminous flame, but will 
not support the combustion of ordinary combustibles. It forms 
a highly explosive mixtuie with air or oxygen, especially when in 
the proportion of two volumes of hydrogen to one volume of 
oxygen. H B Baker (Proc Chem Soc , 1902, 18, p 40) has 
shown that perfectly dry hydrogen will not unite with perfectly 
dry’ oxygen Hydrogen combines with fluorine, even at very low 
temperatures, with gn-at violence , it also combines with ( arbon, 
at the temperature of the electric arc The alkali metals when 
waimed in a current of hydrogen, at about 360® C , form hydrides 
of composition RH(R = Na, K, Rb, Cs), (H. Mois&an, Bull soc 
chtm, 1902, 27, p 1141). calcium and strontium similaily 
form hydrides (all^, -SrHj at a dull red heat (A Guntz, Comptes 
rendus, 1901, 133, p 1209) Hydrogen is a very powerful re- 
ducing agent , the gas occluded by palladium Ixung very 
active in this respect, readily reducing ferric salts to 
ferrous salts, nitrates to nitrites and ammonia, chlorates to 
chlorides, 

For determinations of the volume ratio with which hydrogen and 
oxygen combine, see j B Dumas, Ann chtm phys, 1841 (s), 8, 
p 189, O Krdmann and R F Marchand, tbtd p. 212. E H, 
Keiser, Ber., 1887, 20, p 2^24, J P Cooke and 1 W Richards, 
-imer Chem Journ, 1888, 10, p 191, Lord Rayleigh, New,, 

1889, 59, n 147 , E W Morley, Zeit phys Chem , 1890, 20 p H7 ■ 
and S A Leduc, Cowi^/e? rem/ws i^99i p 1158 

Hydrogen combines with oxygen to form two definite com- 
pounds, namely, water (q.v,), H^O, and hydrogen peroxidt, 
H^O.^, whilst the existence of a third oxide, ozonic acid, has bet ri 
indicated. 

Hydrogen pnoxtde, H/)^, was discovered by L J Thenard in 
1818 (^Ann. (him, phys , 8, p 306). It occurs m small quantities 
m the atmosphere. It may be prepared by passing a current of 
carbon dioxide through ice-cold water, to which small quantities 
of barium peroxide are added from time to time (F Diiprey, 
Comptes rendus, 1862, 55, p 736, A. J, Balard, ibtd , p 7 <58), 
BaOj + CO2 -I- HjO - H.P2 + BaCOg. E. Merck (Abst JCS, 
1907, 11., p 85^ showed that barium percarbonate, BaCO^, is 
formed when the gas is in excess . this substance readily yields 
the peroxide with an acid. Or barium peroxide may be dei om- 
posed by hydrochloric, hydrofluoric, sulphuric or silicofluonc 
acids (L. Crismer, Bull, soc chtm , (3), 6, p. 24 , Hanriot, 

Comptes rendus, 1885, 100, pp 56, 172), the peroxide being added 
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in binull quantities to a cold dilute solution of the acid It is 
necessary that it shouM be as pure as possible since the commercial 
product usually contains traces of ferric, manganic and aluminium 
oxides, together with some silica To purify the oxide, it is 
dissolved in dilute hydrui hlcric acid until the acid is neatly 
ncutralucd, the solution is tooled, filtered, and baryta water 13 
added until a faint permanent white precipitate of hydrated 
barium peroxide appears , the solution is now filtered, lUnd a 
Ltaiccntrated solution of baryta water is added to tlie filtrate, 
wheji u trystallinc precipitate of hydrated barium peroxide, 
liaO^ SlljO, is thrown down. 'Hus is filtered off and well washed 
with water. The above methods give a dilute aqueous solution 
of hydrogen peroxide, which may be concentrated somewhat 
by evaporation over sulphuric acid in vacuo II P Talbot and 
H. R Moody (/oar. CAcwi , 1892, 6, p 650) prepared a more 
concentrated solution from the commercial product, by Uie 
adflition of a 10 % solution of alcohol and baryta water The 
solution is filtered, and the barium pret ipitatcd by sulphuric 
acid The alcohol is removed by distillation in vacuo, and by 
further concentration in vacuo a solution may be obtained which 
evolves 580 volumes of oxygen. R. Wolffenstein {Ber., 1894, 
27, p. 2307) prepared practically anhydrous hydrogen peroxide 
(containing 99 i % IPO^) by first removing all traces of dust, 
heavy metals and alkali from the commercial 3 % solution. 
The solution is then concentrated in an open basis on the water- 
bath until It contains 48 % HjOj The liquid so obtained is 
extracted with ether and the ethereal solution distilled under 
diminished pressure, and finally puiified by repeated distillations 
W. Staedel {Aeit / angav. Chem , 1902, 15, p. 642) has descnbetl 
solid hydrogen peroxide, obtained by freezing concentrated 
solutions. 

Hydrogen peroxide is also found as a product in many chemical 
actions^ being formed when carbon monoxale and cyanogen burn 
in air (il B Dixon) , by passing air through solutions of strong 
bases m the presence of such metals as do not react with the 
bases to liberate hydrogen , by shaking zinc amalgam with 
alcoholic sulphuric acid and air (M. Traube, Ber , 1882, 11;, 
p. 659) , m the oxidation of zinc, lead and copper m presence of 
water, and in the electrolysis of sulphuric acid of such strength 
that it contains two molecules of water to one molecule of 
sulphuric acid (M. Berthelot, Comptes rendus, 1878, 86, 
P- 7 0 

I he anyhdrous hydrogen peroxide obtained by Wolffenstem 
boils at 84-85° C (68 mm ) , its specific gravity is i 4996(1 5° C.). 
It is very explosive (VV. Spring, Aeit. anorg Chem , 1895, 8, 
p 424) Tlie explosion risk seems to be most marked in the 
preparations which have been exti acted with ether previous to 
distillation, and J VV. Bruhl (/Jer , 189s, 28, p 2847) is of opinion 
that a very unstible, more highly oxuiizcd product is produced 
in small quantity m the process The solid variety prepared by 
Staedel forms colouile.ss, prismatic crystals which melt at - 2° C ; 
It IS decomposed with explosive violence by platinum sponge, ancl 
traces of mang.inese dioxide Tlie dilute aqueous solution is 
\ ery unstable, giving up oxygen readily, and decomposing with 
explosive violence at 100° C An aqueous solution conUimmg 
more than i 5 % hydrogen peroxide reacts slightly acid To- 
wards lupetidin [ua' dimethyl piperidine, hydrogen 

peroxide acts as a dibasic acid (A. Marcuse and R VVolffenstean, 
Ber , 1901, 34, p 2430 , see also G Bredig, Zeit Electrochem , 
1901, 7, p. 622) Cryoscopic determinations of its molecular 
weight show that it is [G Carrara, Rend, della Accad. 

del Lincei, 1892 (5), 1, 11 p 19 , \V R. Omdorff and J. White, 
Amer Chem. Journ , 1893, ^ 5 > P- 347 ] Hydrogen peroxide 
behaves very frequently as a powerful oxidizing agent ; thus 
lead sulphide is converted into lead sulphate m presence of a 
dilute aqueous solution of the peroxide, the hydroxides of the 
alkaline earth metals are converted into peroxides of the type 
MO.j-8HjO, titanium dioxide is converted into the tnoxide, 
iodine IS liberated from potassium iodide, and nitriles (in alkaline 
solution) are com erted into acid-anudes (B. Radziszewski, Ber,, 
1884, 17, p 355) many cases it is found that hydrogen 
peroxide will only act as an oxidant when in the presence of a 


catalyst; for example, formic, glvgollic, lactic, tartanc, malic, 
benzoic and other orgamc acids are readily oxidized m the 
presence of ferrous sulphate (H. J. H Fenton, Jour. Chem. Soc., 
1900, 77, p 69), and sugars are readily oxidized in the presence 
of ferric chloride (O Tischcr and M. Busch, Ber , 1891, 24, 
p. 1871) It is sought to explain these oxidation processes by 
assuming that the hydrogen peroxide unites with the compound 
undergoing oxidation to form an addition compound, which 
subsequently decomposes (J H Kastle and A. S. Loevenhart, 
Amer Chem Journ., 1903, 29, pp 397, 517) Hydrogen peroxide 
can also react as a reducing agent, thus silver oxide is reduced 
with a rapid evolution of oxygen. The course of this reaction can 
scarcely be considered as definitely settled ; M. Berthelot 
considers tlut a higher oxide of silver is formed, whilst A 
Baeyer and V Villigcr are of opinion that reduced silver is 
obtained |see Comptes rendus, 1901, 133, p. 555 , Ann Chttn 
P/iys , 1897(7), 11, p 217, and Ber , 1901, 34, p 2769] Potassium 
permanganate, in the presence of dilute sulphuric acid, is rapidly 
reduced by hydrogen peroxide, oxygen bemg given off, + 

.'JH^SO^ -t- blip , » K ,S04 + 2MnbO^ -l- 8Hp -f- 50., Lead peroxide 
is reduced to the monoxide Hypochlorous acid and its salts, 
together with the corresponding bromine and iodine compounds, 
liberate oxygen violently from hydrogen peroxide, giving hydro- 
chloric, hydrobromic and hydnodic acids (S. Tanatar, Ber , 1899, 
32, p 1013). 

On the constitution of hvdrogcn peroxide see C F Schonbein, 
Jour peak Chem, iS'jB-iSoS , M Traube, Ber , 1 882-1 88 q , J W 
Bruhl, Ber , 1895, 28, p 2847 , 1900, 33, p 1709 , S Tanatar, Ber , 
190), 1<>, p 1893 

Hydrogen peroxide find, application as a bleaching agent, as an 
antiseptic, for the removal of the last traces of chlorine and sulphur 
dioxide employed in bleaching, and foi v anous quantitativo separa- 
lioiLH m analytical chemistry (R Jannasch, Ber , 1893, 26, p 2908) 
It may be estimated by titration with potas.sium permanganate m 
acid solution , with potassium ferncyanide m alkaline solution, 
2K3Fe(CN)« + 2K0H + H2O^-2K4Fe(CN)H > ‘2H.p + Oj, orbyoxidtr- 
mg arsenious acid m alkaline solution with the peroxide and 
back titration of the excess of arsenious acid with standard iodine 
(B. Orutzner, Arch der Pharm , 1899, 237, p 705) It may be 
recognized by the violet coloration it give.s when added to a very 
dilute solution of poltussium bichromate m the presence of hydro- 
chloric acid : by the orange-red colour it gives with a solution of 
titanium dioxide in concentrated sulphuiic acid , and by the pre- 
cipitate of Prussian blue formed when it is addecl to a solution 
containing ferric chloride ancl pot£issium ferncyanide 

Oiomc Actd, H,04 By the action of ozone on a 40 solution 
of potassnun hydroxide, placed m a freezing mixture, an orange- 
brown substance is obtained, proba.bly K2O4, wmch A Baeyer and 
V ViUigcr (Ber , 1902, 35, p 3038) think w derived from ozouic 
acid, produced according to tJie reaction Oi + H^O -ILO4 

HYDROGRAPHY (Gr v^u>p, water, and ypdjtetv, to write), 
the science dealing with all the waters of the earth’s surface, 
including the description of their physical features and con- 
diuons , the preparation of cliarts ancl maps shovrmg the piosition 
of lakes, rivers, seas and oceans, the contour of the sea-bottom , 
the position of shallows, deeps, reefs and the direction and 
volume of currents; a scientific description of the position, 
volume, configuration, motion and condition of all the waters 
of tlie earth. .See also Surveying (Nautical) and Ocean and 
Oceanography. The Hydrographic Department of the British 
Admiralty, established in 1795, undertakes the making of charts 
for the admiralty, and is under the charge of the hydrographer to 
the admiralty (see Chakt). 

HYDROLYSIS (Gr v 8 iop, water, Aueii', to loosen), in chemistry , 
a decomposition brought about by water after the manner shown 
m the equation R X + H OH «RTI + X*OH Modem res^rch 
has proved that such reactions are not occasioned by water 
acting as HjO, but really by its ions (hydnons and hydroxidions), 
for the velocity is proportional (in accordance with the law of 
chemical mass action) to the concentration of these ions This 
fact explains the so-c^ed “ catalytic ” action of aads and bases 
in decomposing such compounds as the esters The term 
“ saponification ” (Lat sapo, soap) has the same meaning, but 
It IS more properly restricted to the hydrolysis of the fats, t e. 
glyceryl esters of organic acids, into glycerin and a soap (see 
Chemical Action). 
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HYDROKECHANICS (Gr, vSpoftrjx^viKti), the science of the 
mechanics of water and fluids m general, including hydrostahcs 
or the mathematical theory of fluids in equilibrium, and hydro- 
mechanics, the theory of fluids in motion, fhe practical applica- 
tion of hydromechanics forms the province of hydraulics (y w ) 

Htstortcal — The fundamental principles of hydrostatics were first 
given by Archimedes m his work 1 D/>I twi> or De us quae 

vehuntur tn humtdo, about 230 B c , and were afterwards applied 
to experiments by Manno Ghetaldi (1566-1627) m his Promotus 
Archimedes (1603), Archimedes maintauied that each particle of 
a fluid mass, when m equilibrium, is equally pressed in every direc- 
tion , and he inquired into the conditions according to which a solid 
body floating m a fluid should assume and preserve a position of 
equilibrium 

In the Greek school at Alexandria, which flouri'.hed under the 
auspices of the Ptolemies, the first attempts were made at the 
construction of hydraulic machinery, and alxiut 120 b c the fountain 
of compression, the siphon, and the foremg-pump were invented by 
Ctesibius and Hero, Hie siphon is a sunple instrument , but the 
forcing-pump is a complicated invention, wluch could scaicely 
have been expected 111 the infancy of hydraulics It was probably 
suggested to Ctesibius by the Egyptian Wheel or Nona, which was 
common at that time, and which was a kind of cliam pump, con- 
sisting of a number of earthen pots earned round by a wheel In 
some of these machines the pots have a valve m the bottom which 
enables them to descend without much rcsistauci, and diminishes 
greatly the load upon the wheel , and, if we suppose that this valve 
was introduced so early as the time of Ctesibius, it is not diilicult 
to jierceive how such a machine might have le<l to the invention of 
the forcing-pump. 

Notwithstanding these inventions of the Mexandnan school, its 
attention does not seem to have been directed to the motion of 
fluids ; and the first attempt to investigate this subject was made 
by Sextus Julius Frontinus, inspector of the public fountains at 
Rome in the icigns of Nerva and Trajan In his work De aquae- 
ductibus urhi'i Itomae commeniartus, he considirs the methods 
which w’ere at that time employed for ascertaining the quantity of 
water discharged from ajutages, and the mode of distributing the 
waters of an aqueduct or a fountain He remarked that the flow of 
water from an oiifice depends not only on the magnitmle of the orifice 
itself, but also on the height of the water in the reservoir , and that 
a pipe employed to carry off a portion of water from an aqueduct 
should, as circumstances requued, have a position more or less 
inclined to the original direction of the current But a> he was 
unacquainted with the law of the velocities of running water a-s 
depending upon the depth of the orifice, the want of precision which 
appears m his results is not surprising 

Benedetto Castelli (1377-1644), ami Evangelista Torricelli (1608- 
1647), two of the disciples of Galileo, applied the discoveries of their 
master to the science of hydrodynamics In 1628 Castchi published 
a small work, Della misura dell' acque corrcnti, in which he satis- 
factorily explained several phenomena in the motion of fluids m 
rivets and canals, but he committed a great paralogism m sup- 
posing the velocity of the water proportional to the depth of the 
orifice below the surface of the vessel Torricelli, observing that in 
a jet whore the water rushed through a small ajutage it rose to nearly 
the same height with the reservoir from which it was supplied, 
imagined that it ought to move with the same velocity as if it hail 
fallen through that height by the force of gravity, and hence he 
deduced the proposition that the velocities of liquids arc as the 
square root of the head, apart from the resistance of the air and the 
friction of the orifice This theorem was published in 1643, .it llu 
end of his treatise De motu gr avium prcyjectorum, and it was con- 
firmed by the experiments of Raffaello Magiotti on the quantities 
of water discharged fiom different ajutages under different pressures 
H648), 

111 the hands of Blaise Pascal (1623-1662) hydrostatics assumed 
the dignity of a science, and in a treatise on the equilibnom of 
liquids {Sur I'fquihbre des liqueurs), found among his manuscripts 
after his deatli and published m 1663, the laws of the equilibrium 
of liquids were demonstrated in the most simple manner, and amply 
confirmed by experiments 

The theorem of Torricelli was employed by many succeeding 
writers, but particularly by Edm6 Manottc (1620-1684), whose 
Tratti du mouvemerU des eaux, published after his deatli m the year 
1686. is founded on a great variety of well-conducted experiments 
on the motion of fluids, perfonned at Versailles and Chantilly In 
Ihe discussion of some points he committed considerable mistakes 
Others he treated very superficially, and in none of his experiments 
apparently did he attend to the diminution of efflux arising from the 
contraction of the Liquid vein, when the orifice is merely a perforation 
m a thm plate , but he appears to have been the first who attempted 
to ascribe the discrepancy between theory and experiment to the 
retardation of the water’s velocity through friction. Hw contem- 
porary Domenico Gugliolmini (r635-i7io), who was inspector of 
the nvers and canals at Bologna, had ascribed this diminution of 
velocity m nvers to transverse motions arising from inequalities m 
(heir bottom But Sks Manotte observed similar obstructions even 
m glass pipes where no transverse currents could exist, the cause 
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assigned by Gughelmini seemed destitute of foundation The 
French philosopher, therefore, regardetl these obstructions as the 
effects of fnctiou He supposed that the filaments of water which 
gnue along the sides of the pipe lose a portion of their velocity . 
that the contiguous filaments, having on this account a greater 
velocity, rub upon the former, and suffer a ihmmutioii of their 
celerity , and that the other filaments .ire aflected with similar 
retardations proportional to their distance from the axis of the jiipe 
In this way the medium velocity of the current may be diminished, 
and consequently the quantity of water discharged in a given time 
must, from the effects of friction, be considerably Jess tJuin that 
which IS computed from theoiy 

Ihe effects of tnction and viscosity in diminishing the velocity of 
tunning water were noticisl m the Prmcipta of Sir Isaac Newton, 
who threw much light upon several branches of h} dromechanics 
At a time when the Cartesian system of vortices univei sally pre- 
vailetl, he found it necessary to investigate that hyjxithesis, and in 
the course of his investigations he showed that the velocity ot any 
stratum of the vortex is an arithmetic.il mean bi tween the velocities 
of the strata which enclose it, and from this it evidently lollows 
that the velocity of a filament of water moving in a pine is an arith- 
metical mean betwt^en the velocities of the filaments which surround 
it Taking advantage of these results, Henn Pitot (169^-1771) 
afterwards showed that the retardations arising from friction are 
inversely as the diameters of the pipes m which the fluid moves 
I he attention of Newton was also directed to the discharge of water 
from orifices In the bottom of vessels He supposed a cylindrical 
vessel full of water to be perforates! m its bottom with a small hole 
by which the water escaped, and the vessel to be stiiiplicd with 
water in such a manner tliat it always remained full at the same 
height He then supposed this cylindrical column of vv.iter to be 
divided into two parts, — the first, which he called the " c.ataract," 
being an hvjverboloid generated by the rev'olution of an hyjierbola 
of the fifth digiee around the axis of the cylinder which should pass 
through the orifice, and the sc*cond the remainder of the water 111 
the cylindrical vessel He consideretl the horirontal strata of this 
liypertioloid as always m motion, while the remainder of the w.itir 
was m a state of rest, and imagined that tlieie was a kind of catanact 
in the middle of the fluid When the results of this theory were 
compaied with the quantity of water actually di‘s:liargod, Newton 
concluded th-nt the velocity with which the water issued from the 
orifice was equal to that w^hich a falling body would receive by 
descending through half the height of water in the reservoir This 
conclusion, however, is absolutely irreconcilable with the known 
fact that jets of water rise nearly to the bame height as their reservoirs, 
and Newton seems to have been aware of this objection Actcirti- 
ingly, m the second edition of his Princtpta, which appeared in 1713, 
he reconsidered his theory He had discoveied a contraction m the 
vein of fluid (vena contracta) which issued from the orifice, and found 
that, at the distance of about a diameter of the .ijierture, the section 
of the vein was contracted m the subduplicate ratio of two to one 
He regarded, therefore, the section of the contracted vein as the 
true orifice from which the discharge of water ought to be decluced, 
and the velocity of the effluent water as duo to the whole height of 
water in the reservoir ; and by this means las theory became more 
conformable to the results of experience, though still open to 
senous objections Newton was .Uso the first to mvistigate the 
difficult subject of the motion of waves (q v ) 

In 1738 Daniel Bernoulli (1700-1782) published his Hydrodynamira 
sen de vtnbus el motibus fluidorum commentarii His theory of 
the motion of fluids, the germ of winch was first published m liis 
memoir entitled Theona nova de motu aquarum per canales quoeun- 
que fluentes, communicated to the Academy of St Petersburg as 
early as 172O, was founded on two supposuions, which appearcsl to 
him conformable to exj^enence He supposed that the surface of 
the fluid, containeil in a vessel which is emptying itself by .tn orifice, 
remains alw.iys horizontal , and, if the fliiiil mass is conc«ive<l to be 
divided into an infinite number of hon/ontal strata of the .ime 
bulk, that these strata remain contiguous to each other, and that 
all their points descend vertically, with vehx-ities inversely pro- 
portional to their breadth, or to the horizootal sections of the 
reservoir In order to determine the motion of each stratum he 
emploved the principle of the ronservatio vtrtum vtvarutn, and 
obtained very elegant soluhons But m the absence of a general 
demonstration of that principle, hts results did not command the 
confidence which they would otherwise have deseivcrl^ and it 
became desirable to have a theory more certain, and depending solely 
on the fundamental laws of mechanics Colin Maclaiinn (1608- 
1746) and John Bernoulli (1667-1748), who were of this opinion, 
resolved the problem by more direct methods, the one m his Fluxions, 
published in 1742, and the other in his Hydtaultca nunc pnmum 
deteita, et demonstrata directe ex fundamenti- pure mechantas, which 
forms the fourth volume of his works The method employed by 
Maclaunn has lieen thought not sufficiently rigorous , and that of 
John Bernoulli is, m the opinion of Lagrange, defective m clearness 
and precision The theory of Daniel Bernoulli was opposed also by 

J [c.in le Rond d’Alembert When generalizing the theory of pendn- 
ums of Jacob Bernoulli (1654-1703) he discovered a pnnciple of 
dynamics so simple and general that it reduced the laws of the 
motions of bodies to that of their equilibrium He applied this 
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jmnciplc to the motion of fluids, and gave a specimen of its applica- 
tion at the end of his Dynamics m 1 74 3 It was more fully developed 
in his TratU des /fwii/cs, published m 1744, m which he gave simple 
and elegant solutions of problems relatmg to the equilibrium and 
motion of fluids lie made use of the same suppositions as Daniel 
Bernoulli, though his calculus was established in a very different 
manner He considered, at every instant, the actual motion of a 
stratum as composed of a motion which it had m the preceding 
instant and of a motion which it had lost, and the laws of equili- 
lirium between the motions lost furnished him with equations re- 
presenting the motion of the fluid It remained a desideratum to 
express bv equations the motion of a particle of the fluid m any 
assigned cfirection These equations were found by d’ Alembert from 
two principles — that a rectangular canal, taken in a mass of fluid in 
equilibrium, is itself in equilibrium, and that a portion of the fluid, 
in passing from one place to another, preserves the same volume 
when the fluid is incompressible, or dilates itself accordmg to a 
given law when the fluid is clastic His ingenious method, published 
m 1752, in his Essat sur la resistance des flmdes, was brought to per- 
fection in his Opuscules mathimatiques, and was adopted by Leonhard 
Euler 

The resolution of the questions concerning the motion of fluids 
was effected by means of Euhr’s partial clitferential coefhcients. 
This calculus was first appheil to the motion of water by d'Alembert, 
and enabled lioth him and Euler to represent the theory of flmds 
m formulae restricted by no particular lijpothesis 

One of the most successful labourers in the science of hydro- 
dynamics at this period was Pierre I^uis Georges Dubuat (1734- 
1809) Following in the steps of the Abb6 Charles Bossut {Nouvelles 
Experiences sur la resistance des fluides, 1777), he published in 1786. 
a revised edition of his Pnnnpes d’hydraulique, which contains a 
satisfartorv theory of the motion of fluids, founded sololj^ upon 
i-xpcri mints Dubuat considered that if water were a pirfect 
fluid, and the channels in which it flowed inhnitely smooth, its 
motion would be continually accelerated, like that of bodies descend- 
ing in an iiiclmed plane Hut as the motion of nv'ers is not continually 
acci U rated, and soon arrives at a state of uniformity, it is evident that 
the viscosity of the water, and the friction of the channel m which 
It descends, must equal the accelerating force Dubuat, therefore, 
assumed it as a proposition of fundamental importance that, when 
water flows m any channel or bed, the accelerating force which obliges 
it to move IS ciiual to the sunx of all the resistances which it meets 
with, whether tlicy arise from its own viscosity or from the friction 
of its bed This principle was employed by him in the first edition 
of his work, which appeared in 1779 The theory contained in that 
edition was founded on the experiments of others, but he soon saw 
that a theory so new and leading to results so different from the 
ordinary theory, should be founded on new experiments more direct 
than the former, and he was employed m the performance of these 
irom 1780 to 1783, The experiments of Bossut were made only on 
pipes of a moderate declivity, but Dubuat used declivities of every 
Kind and made his experiments upon channels of various sizes. 

The theory of running w-atcr was greatly advanced by the re- 
searches of Gaspard Riche dc Prony (1755-1839), From a collection 
of the best experiments by previous workers he selected cighty-two 
(lifty-one on the velocity of water in conduit pipes, and thirty-one 
on its velocity in open canals) , and, discussing these on physical 
and mechanical principles, he succeeded m drawing up general 
tormulae. which alTorded a simple expression for the velocity of 
running water 

] A Eytelwem (17(14-1848) of Berlin who published in 1801 a 
valuable compendium of hv'diauhcs entitled Handbuch der Mechanik 
und der Hydraulik, investigated the subject of the discharge of water 
by compound pipes, the motions of jets and their impulses against 
plane and oblique surfaces; and he showed theoretically that a water- 
wheel will have its maximum effect when its circumference moves 
with half the velocity of the stream 

J N P Hachette (1769-1834) m 1816-1817 published memoirs 
containing the results of experiments on the spouting of fluids and the 
discharge of vessels His object was to measure the contracted part 
of a fluid v'cin, to examine the phenomena attendant on additional 
tubes, and to investigate the form of the fluid vein and the results 
obtain'‘d when different forms of orifices arc employed Extensive 
experiments on the discharge of water from orifices (Experiences 
hywauhques. Pans 18 jz) were conducted under the direction of the 
French government by ] V Poncclet (1788-1867) and T A Lesbros 
(i 79 o-i 8 (>o). P P Boneau (1811-1891) discussed their results and 
added experiments of his own (Traite de la mesure des eaux courantes. 
Pans 1854) K- R Borncmann re-examined all these results with 
great care, and gave formulae expressing the variation of the co- 
eflicicnt*. of discharge m different conditions (Civil Jngenteur, 1880) 
Julius Wcisbach (1806-1871) also made manv expcnmental m- 
vrestigations on the discharge of fluids The expenments of J B 
Francis (Lowell Hydraulic Experiments, Boston, Mass , 1855) led him 
to propose variations in the accepted formulae for the discharge over 
weirs, and a generation later a very complete investigation of this 
subject was carried out by H Bazin. An elaborate mquirv' on the 
flow of water m pipes and channels was conducted by rt G P 
Darcy (1803-1858) and continued by H Bazin at the expense of the 
French government (Recherches AydrnWiywri, Pans, 1866) German 


engineers have also devoted special attention to the measurement 
of the flow in nvers , The Beitrdge sur Hydrographie des Konig- 
retches Bvhmen (Prague, 1872-1875) of A R Harlacher (1842-1890) 
Loniained valuable measurements of this kind, together with a com- 
ison of the expcnmental results with the formulae of flow that had 
n proposed up to the date of its pubhcation, and important data 
were yielded by the gaugings of the Mississippi made for the United 
States government by A A Humphreys and H L Abbot, by Robert 
Gordon's gaugmgs of the Irrawaddy, and by Allen J C Cunningham’s 
expenments on the Ganges canal The friction of water, investigated 
for slow ^eeds by Coulomb, was measured for higher speeds by 
William Froude ^1810-1879), whose work is of great value in the 
theory of ship resistance (Brit Assoc Report , 1869), and stream line 
motion was studied by Professor Osborne Reynolds and by Professor 
H S Hele Shaw (X ) 

Hydrostatics 

Hydrostatics is a science which grew originally out of a number 
of isolated practical problems , but >t satisfies the requirement 
of perfect accuracy m its application to phenomena, the largest 
and smallest, of the behaviour of a fluid At the same time, 
It delights the pure theorist by the simplicity of the logic with 
which the fundamental theorems may be established, and by the 
elegance of its mathematical operations, insomuch that hydro- 
statics may be considered as the Euclidean pure geometry of 
mechanical science 

1 The Different States of a Substance or Matter — All substance 
in nature falls into one of the two classes, solid and fluid , a 
solid substance, the land, for instance, as contrasted with a 
fluid, like water, being a substance which does not flow of itself 

A fluid, as the name implies, is a substance which flows, or 
IS capable of flowing , watei and air are the two fluids distributed 
most universally over the surface of the earth 

Fluids again are divided into two classes, termed a liquid 
and a gas, of which water and air are the chief examples 

A liquid IS a fluid which is incompressible or practically so, 
t e it does not change m volume sensibly with change of pressure 

A gas is a compressible fluid, and the change in volume is 
considerable with moderate variation of pressure 

Liquids, again, can be poured from one open vessel into another, 
and can be kept in an uncovered vessel, but a gas tends to diffuse 
Itself indefinitely and must be preserved in a closed reservoir 

The distinguishing characteristics of the three kinds of sub- 
stance or states of matter, the solid, liquid and gas, are summarized 
thus in O Lodge’s Mechanics : — 

A solid has both size and shape 
\ liquid has size but not shape 
A gas has neither size nor shape 

2 The Change of State of Matter — By a change of temperature 
and pressure combined, a substance can in general be made to 
pass from one state into another ; thus by gradually increasing 
the temperature a solid piece of ice can be melted into the liquid 
state of water, and the water again can be boiled off into the 
gaseous state as steam. Again, by raising the temperature, 
a metal in the solid state can be melted and liquefied, and poured 
into a mould to assume any form desired, which is retained when 
the metal cools and solidifies again , the gaseous state of a metal 
IS revealed by the spectroscope Conversely, a combination 
of increased pressure and lowering of temperature will, if carried 
far enough, reduce a gas to a liquid, and afterwards to the solid 
state ; and nearly every gaseous substance has now undergone 
this operation. 

A certain critical temperature is observed m a gas, above which 
the liquefaction is impossible , so that the gaseous state has two 
subdivisions into (1.) a true gas, which cannot be liquefied, because 
Its temperature is above the critical temperature, (ii ) a vapour, 
where the temperature is below the critical, and which can 
ultimately be liquefied by further lowering of temperature or 
increase of pressure 

3 Plashaty and Viscosity . — Every solid substance is found to 
be plastic more or less, as exemplified by punching, shearing 
and cutting , but the plastic solid is distinguished from the 
viscous fluid in that a plastic solid requires a certam magriitude 
of stress to be exceeded to make it flow, whereas the viscous 
liquid will yield to the slightest stress, but requires a certain 
length of time for the effect to be appreciable. 
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According to Maxwell {Theory of Heat) “ When a continuous 
alteration of form is produced only by a stress exceedmg a certain 
value, the substance is called a solid, however soft and plastic 
It may be. But when the smallest stress, if only continued long 
enough, will cause a perceptible and increasing change of form, 
the substance must be regarded as a viscous fluid, however hard 
it may be ” Maxwell illustrates the difference between a soft 
solid and a hard liquid by a jelly and a block of pitch ; also by 
the experiment of supporting a candle and a stick of sealing- 
wax , after a considerable time the sealing-wax will be found 
bent and so is a fluid, but the candle remains straight as a solid 

4 Definition of a Fluid. — A fluid is a substance which yields 
continually to the slightest tangential stress in its interior , 
that IS, It can be divided very easily along any plane (given plenty 
of time if the fluid is viscous) It follows that when the fluid has 
come to rest, the tangential stress in any plane in its interior 
must vanish, and the stress must be entirely normal to the plane 
This mechanical axiom of the normality of fluid pressure is the 
foundation of the mathematical theory of hydrostatics. 

The theorems of hydrostatics are thus true for all stationary 
fluids, however viscous they may be , it is only when we come 
to hydrodynamics, the science of the motion of a fluid, that 
viscosity will make itself felt and modify the theory ; unless we 
begin by postulating the perfect fluid, devoid of viscosity, so 
that the principle of the normality of fluid pressure is taken to 
hold when the fluid is in movement 

5 The Measurement of Fluid Pressure — The pressure at any point 
of a plane m the interior of a fluid is the intensity of the normal 
thrust estimated per unit area of the plane 

Thus, if a thrust of P lb is distributed unifornilv over a plane 
area of A sq ft , as on the horizontal bottom of the sea or any 
reservoir, the pressure at any point of the plane is P/A lb per sq ft , 
or P/144 A 1 ^ pcf m an<l tb/in in the Hospitaller notation, 

to be employed m the sequel) If the distribution of the thrust is 
not uniform, as, for instance, on a vertical or inclined face or wall of a 
reservoir, then P/A represents the average pressure over the area , and 
the actual pressure at any pomt is the aveiage pressure ovei a omall 
are.v enclosing the pomt Thus, if a thrust AP tb acts on a small plane 
area A A fi enclosing a point B, the pressure /> at B is the limit of 
AP/AA , and 


level, and considering the equilibrium of a thin prism of liquid AB, 
bounded by planes at A and B perpendicular to AB. As graxity’ 
and the fluid pressure on the sides of tlie prism act at right angles 
to AB, the equilibrium requires the equality of thrust on the ends 
A and B , and as the areas are equal, the pressure must be equal at 
A and B ; and so the pressure is the same at all points in the same 
horizontal plane. If the fluid is a liquid, it 
can have a free surface without diffusing 
Itself, as a gas would ; and this free surface, 
being a surface of zero pressure, or moie 
generally of uniform atmospheric pressure, 
will also be a surface of equal pressure, and 
therefore a horizontal plane 

Hence the theorem — The free surface of 
a liquid at rest under gravity is a horizontal 
plane This is the characteristic distinguish- 
ing between a solid and a liquid . as, for in- 
stance, between land and water The land 
has hills and valleys, but the surface of 
water at rest is a horizontal plane , and if 
disturbefl the surface moves in waves 

0 Theorem — In a homogeneous liquid at 
rest under gravity the pressure increases 
uniformly with the depth 

This IS proved by taking the two points 
A and B in the same vertical line, and 
considering the equilibrium of the prism by 
resolving vertically In this case ihc thrust 
at the lower end B must exceed the thrust 
at A, th,? upper end, by the weight of the 
prism of liquid , so that, denoting the cross 

section of the prism by a ft •*, the pressure at \ and B b^ and 
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and b>’ w the density of the liquid tsfimatrd in Ib/ft 

pa -/)„« = tea \B, (l) 

p = u/ ABH Pi, ( z ) 

Thus in watei, wlitre te^62.jlb/ft ', the pressure increases 
62 4lb/ft*, or 62 i - i|4 - o 433lb/in - for every additional foot of 
depth 

lo Theorem — If two liquids of different density are resting in 
vessels in communication, the height of thi fitc surface of such liquid 
above the surface of separation is inversely as the d« nsily 

For if the liquid of density a rises to the height h .ind of density p 
to the height A, and p(, denotes the atmospheric pressure , the pressure 
in the liquid at the level of the surface of separation will bt <rh+pQ 
and pk + p,„ and these bemg eijual w e have 


p=lt(AP/AA)=dF/rfA, (I) 

in the notation of the differential calculus 
6 The Equality of Fluid Pressure in all Directions —This funda- 
mental principle of hydrostatics follows at once from the principle of 
the normality of fluid pressure implied in the definition of a fluid in 
§ 4 Take any two arbitrary directions in the plane of the paper, and 
draw a small isosceles triangle abc, whose sides are perpendicular 
to the two directions, and consider the equilibriuraof a small triangular 
pnsm of fluid, of which the triangle is the cross section Let P, Q 
denote the normal thrust across the sides be, ca, and R the normal 
tliiust across the base ab Then, since these three forces main- 
tain equilibrium, and R makes equal angles with P and Q, therefore 
P and Q must be equal But the faces be, ca, over which P and y 
act, are also equal, so that the pressure on each face is equal \ 
scalene triangle abc might also be employed, or a 
tetrahedron 

It foUows that the pressure of a fluid requires 
to be calculated in one direction only, chosen as 
the simplest direction for convenience 

7 TheT ransmisstbihty of Fluid Pressure — Any 
I I additional pressure applied to the fluid will be 

0 transmitted equally to every pomt in the case of 

I T I a liquid , this prmciple of the transmissibility of 

pressure was enunciated by Pascal, 1653, and 
applied by him to the mvention of the hydraulic 
press 

1 his machine consists essentially of two communicating cylinders 
(fig I a), filled with liquid and closed by pistons If a thrust P lb is 
applied to one piston of area A ft it will be balanced by a thrust 
W Ib apphed to the other piston of area B ft where 

/, = P/A = W/B, (I) 



Fig la 


the pressure p of the liq^uid being supposed uniform , and, by 
making the ratio B/A sufficiently large, the mechanical advantage 
can be mcreased to any desired amount, and in the simplest manner 
possible, without tne intervention of levers and machmery. 

Fig lb shows also a modern form of the hydraulic press, apphed 
to the operation of covering an electric cable with a leaid coatmg 
8 Theorem . — In a fliud at rest under gravity the pressure is the 
same at any two points in the same horizontal plane ; m other 
words, a surface of equal pressure is a horizontal plane 
This IS proved by taking any two pomts A and B at the same 


ah-pk. (i) 

The principle is illustrated in the article Barometer, where a 
column of mercury of density a and height /», rising in the tube to the 
Torricellian vacuum, is balanced by a column of air of density p, 
which may be supposed to rise as a homogeneous fluid to a height h, 
called the height of the homogeneous atmosphoie Thus water being 
about 800 times denser than air an<l mercury 13 6 times dinsci 
than water, 

A/A 5= (r//)~ 800 X 13 6=10,880, (2) 

and with an average barometer height of 30 in this makes k 27,200 
ft , about 8300 metres 

II. the Head of Water or a Liquid — The pressure ah at a depth 
A ft m liquid of density a is called the pressure due to a head of A ft 
of the liquid The atmospheric pressure is thus due to an averagi 
head of 30 in of mercury, or 30x136—12 = 34 ft of water, or 
27,200 ft of air The pressure of the air is a convenient unit to 
employ in practical work, where it is called an " atmosphere ” , it is 
made the equivalent of a pressure of one kg/cm® , and one ton/mch'*, 
employed as the unit with high pressure as in artillery, may be takt n 
as 150 atmospheres 

12 7 heorem — A body immersed in a fluid is buoyed up by a force 
equal to the weight of the liquid displaced, acting vertically upward 
through the centre of gravity of the displaced liquid 

For if the Ixidy is removed, and replaced by the fluid as at first 
this fluid 13 m equilibrium under its own weight and the thrust of th< 
surrounding fluid, which must be equal and opposite, and tlu snr 
rounding fluid acts in the same manner when the body replaces the 
displaced fluid again , so that the resultant thrust of the fluid acts 
vertically upward through the centre of gravity of the fluid displaced 
and IS equal to the w eight 

When the body is floating freely like a ship, the e<|uilibrium ol 
this liquid thrust with the weight of the ship requires that the weight 
of water displaced is equal to the weight of the ship and the two 
centres of gravity are m the same vertical line So also a balloon 
begms to rise when the weight of air displaced is greater than the 
weight of the balloon, and it is m equilibrium when the weights are 
equaL This theorem is called generally the principle of Archimedes 

It IS used to determine the density of a body experimentally , 
for if W is the weight of a body weighed in a balance in air (strictly 
tn vacuo), and if W' is the weight required to balance when the 
body IS suspended in water, then the upward tlirust of the liqui<i 
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or weight of hquid displ.iced is W ~ VV', so that the specific gratnly 
(S.G), defined as the ratio of the weight of a body to the weight 
of an equal volume of water, is W/(W - W') 

As stated first by Archimeiles, the principle asserts the obvious 
fact that a body displaces its own volume of water , and he utiluod it 
m the problem of the determination of the adulteration of the crown 
of Hioio He weighed out a lump of gold and of silver of the same 
weight as the crown , and, immersing the thrt'c m succession in 
water, he found they split over measurea of water ui the ratio 
I'i tV AofJi ^4 44 > theiiec It follows tliat the gold silver alloy 
of the crown was as 1 1 9 by weight 

I ) Theorem —The resultant vertical thrust on any peirtion of a 
(.urved surface exposed to the pressure of a fluid at rest umler 
gravity is the weight of fluid eut out by vertical hues drawn round 
the Ixmndary of the curvtsl surface 

Theorem.— The icsultant horizontal thrust m any direction is 
obtained by diawmg parallel horizontal luiet. round the Ixmndary, 
and intersecting a plane perpendicular to their direction m a jdane 
curve , and then investigating the thiust on this plane area, which 
w ill be the same as on the curved surface 

riie pi oof of these theorems pioceeds as before, employing the 
normality principle , they are required, for instance, m the deter- 
mination of the hquid thrust oil any portion of the bottom of a ship 
In casting a thin hollow object like a bell, it will be seen that the 
resultant upward thrust on the mould n^ay be many times greater 
than the weight of metal , many a curious experiment has been 
devised to illustrate this property and classed as a hydrostatic 
paiarlox (lioylo, Hydrosia/ical Paradoxes, tOCtO) 

Consider, lor instance, the operation of casting a hemisplierical 
bell, m fig i As the molten metal is run m, the upward thrust on 
the outside mould, when 

11 the level has reached 

I PP', 18 the weight of 
metal in the vedume gen- 
g erated by the revolution 

— ^ \PQ , and this, by a 

N. theorem of Archimedes, 

same volume as 

o/ /\o' o ORR', or Jiry*, 

■y - yA — Q where y is the depth of 

N. A metal, the horizontal 

-7 X / ^ ‘cctions being equal so 

EJI X B I long as v is less than the 

O ^ radius cf the outside 

Fio 2 hemisphere Afterwards, 

when tlie metal has risen 
above B, to tiu level KK', the additional thrust is the weight of 
the cylinder ol diameter KK' and height BH The upward thrust 
is the same, however thin the metal may be m the ntiispacc 
between the outer mould and the core inside , and this w'as formerly 
considered paradoxical 

Analytical Equations of Equilibrium of a Fluid at rest under any 
SvsUm of Force 

14 Referred to three fivetl coonlinate axes, a fluid, in which 
the pressure is p, the density />, and \, Y, Z the components ol 
impressed force per unit mass, requires for the equilibrium of the part 
iillmg a fixed surface S, on resolving parallel to Oa, 

ffipd^- fllpy^duhdz, (I) 

where I, m, n denote the direction cosines of the normal drawn 
outward of the surface S 

But by Green's transformation 

I'^lpd's-Wf/dxdydx, (z) 


jjlpdb^ jjff^d.idydx, 


thus leading to the differential relation at cveiy point 

Z < 3 ) 

The three equations of equilibrium obtained by taking moments 
round the axes are then found to be satisfied identically 

Hence the space variation of the pressure m any direction, or the 
pressure-gradient, is the resolved force per mut volume m that 
direction The resultant force is therefore in the direction ol the 
steepest pressure-gradient, and this is normal to the surface of equal 
pressure . for equihbnum to exist m a fluid the linos of force must 
therefore be capable of beuig cut orthogonally by a system of 
surfaces^ which will be surfaces of equal pressure 

Ignormg temperature effect, and takmg the density as a funcuon 
of tno pressure, surfaces of equal pressure are also of equal density. 


in which P may be called the hydrostatic head and V the head of 
potential 

With variation of temperature, the surfaces of equal pressure and 
density need not coincide , but, takmg the pressure, density and 
temperature as connected by some relation, such as the gas-equalion, 
the surfaces of eciual density and temperature must intersect m lines 
lymg on a surface of equal pressure 

15 As an cxamjile of the general equations, take the simplest 
case of a umform field of gravity, with directed vertically down- 
ward , employing the gravitation unit of force, 

I dp idp I dp , , 

- — o, ~ J -i, (i) 

p dx p dy p dz ’ ' ' 

P Idpjp - r t a constant (2) 

When the density p is uniform, this becomes, as before m (2) § y 
A -P^ ^Po (3) 

Suppose the density p varus as some nth power of the depth 
below O, then 


supposing p and p to vanish together. 

Inese equations can be made to represent the state of convective 
equihbnum of the atmosphere, depending on the gas-equation 

p - pk~ Jip$, ( 6 ) 

where 0 denotes the absolute temperature ; and then 

SO that the temperaturc-giadieut ddfdz is constant, a.s ui convective 
equilibrium in (i i) 

From the gas-equation in general, in the atmosjiherc 
i dp _idp _ide _p _\do_ i ide 
p dz p dz 0 dz p~ Odz h~ 0 dz' ' ' 

which IS positive, and the density p diminishes with the ascent, 
provided the temperature-gradient dOjdz docs not exceed dfk 

With uniform temperature, takmg k constant ui tlicgas-cquation, 

dpjdz^P-pfk, p^pyix, ( 9 ) 

so fhtat in ascending m the atmosphere of thermal equilibrium the 
pressure and density dimmish at compound discount, and for 
pressures />, and at heights 2, and 

(2, - z,)lk = \og,{p^pi) ---2-3 log,(,(/>V/>,) (10) 

In the convective equilibrium of the atmosphere, the air is sup- 
jioHed to change m density and pressure without exchange of heat by 
conduction , and then 

pIpi - (^/^o) ”, PlPii = { 1 1) 

whci-e 7 IS tlie ratio of the specific heat at constant pressure and 
constant volume 

In the more general case of the convective equilibrium of a spherical 
atmosphere surrounebng the earth, of raams a, 

gravity varying mver.sely as the square of the distance r from the 
centre, so lliat, h=pjp^, denotmg the height of the Jiomogeneous 
atmosphere at the surface, 0 is given by 

(h + i)k{i - O/tfJ = a(i - afr), (13) 

or if c denotes the distance where 9 = o, 


and the fluid as stratified by surfaces orthogonal to the Imcs of force , 
ldp -.dp up^ 
p dx pdy’ p dz* ’ * 


are the partial differential coefficients of some function P, ■=sjdpfp, 
of X, y, z , so that X, Y, Z must be the partial differential coefficients 
of a potential - V, such that the force in any direction is the down- 
ward gradient of V , and then 

dV , 


When the compressibility of water is taken Into account m a 
deep ocean, lui expenmental law must be employed, such as 

P - ^0 = A(/> - A,), or pfp^ = I \-{p- p„)}\, X = Apo. (i 5 ) 
so that X IS the piessure duo to a head k of the liquid at density pg 
under atmospheric pi essure pg, and it is tlie gauge pressure icquired 
on this law to double the density. Then 

dp/dz=hdpfdz^p, p~PpP*ix, P - pg = kpg{e»!x ~ i) , J15) 

and if the liquid was incompressible, the depth at pressure p would 
be (/> - pg)!pg, that the lowenng of the -surface due to compression is 
*«•/*- A - 2 = iz^fh, when k is large. ( 1 7) 

For sea water, X is about 25,000 atmospheres, and k is then 25,000 
tunes the height of the water barometer, about 250,000 metre«, so 
that m an ocean to kikwnetres deep the level is lowered about 200 
metres by the compressibility ot the water , and the density at the 
bottom 18 mcreased 4 % 

On another physical assumption of constant cubical elasticity X, 

I dp^hdpfp, {p-pg)l\ = log{p/pg), (I 3 ) 


or P + V •* constant, 


( 5 ) 
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( 20 ) 


and the lowering of the surface i9 

P^-Ps 

p» 

as before m (jy) 

16 Centre of Pressure — A plane area exposed to fluid pressure 
on one side experiences a single resultant thrust, the integrated 
pressure over the area, acting through a definite point called 
the centre of pressure (C F ) of the area 
Thus if the plane is normal to the resultant thrust 

R = (I) 

and the co-ordinates g of the C P aic given by 

= r,R^j^^p<hdv (2) 

I he C P 13 thus the C G of a plane lamina bounded by the area, 
in which the sui iace density is p 

If p IS uniform, the C I’ and C G of the arta cointnle 
For a homogoaeous liquid at rest under gravity , /> is proportional 
to the depth below the surface, i e to the perpendicular distance 
from the line of intersection of the plane of the area with the free 
surface of the liquid 

If the equation of this line, referred to new cooidmate axes in the 
plane aiea, is written 


R = 

t-R 

vR 


X cos a -f y sin a ~ h — o, 


(3) 

(4) 

(5) 


( 6 ) 

(7) 

(«) 

( 0 ) 


Jp{h - X cos a - y sin a)d\dv, 

'f(px{h - X cos a - y sm a)dxdy, 
fjpvih - A cos a - y sm a)dxdy 
Placing the nev/ origin at the C G of the area A, 
jjxdxdv -o, jJydxdy = o, 

?/iA = - cos ajjx 'dA - sm a/fiyrfA, 

///» \ = - cos af|Avd \ - sin aJjy^dA 
Turning the aves to malu* them coincide with the principal ax«.s 
of the area A, thus making JJ ty«^ ^ o. 

f A = - a- cos a, p/t = - 6- sm a, ( 10) 

w here 

Jji^dA = Aa^, If yM V - \h\ (11) 

a and b denoting the semi-axes of the momcntal ellipse of the aita 
i his shows that theC P is the antipole of the line of intersection of 
its plane with the free surface with respect to the momental ellipse at 
the C G of the area 

Thus the CP of a rectangle or paiallclograra with a side in fhe 
surface is at | of the depth of the lower ade , of a triangle with a 
vcrti. X in the surface and base hoiuontal is ^ of the dcptli of the base , 
but if the base is in the surface, the C P is at half the depth of the 
vertex , as on the faces of a tetrahedron, with one edge m the 
surface 

The tore of an area is the name given to the limited area round 
its CG within which the C P must he when the area is immersed 
completely the boundary of the core is therefore the locus of the 
antipoles with respect to the momental ellipse of water lines which 
touch the boundary of the area Thus the core of a cucle or an 
ellipse IS a concentric circle or ellipse of one quarter the ,uc 

The C P of water lines passing through a fixed point lies on a 
straight line, the antipolar of the point , and thus the core of a tri- 
angle IS a similar triangle of one quarter the size, and the core of a 
parallelogram is another parallelogram, the diagonals of which are 
the middle third of the median lines 

In the design of a structure such as a tall reservoir dam it is 
important that the line of thrust in the material should pass inside 
the core of a section, so that the material should not be in a state 
of tension anywhere and so liable to open and admit the water 
17. Equilibrium and Stability of a Ship or Floating Body 
The Metacenlre. — The punciple of Archimedes m § 12 lead. 

immediately to the 
conditions of equili- 
brium of a body sup- 
ported freely in fluid, 
like a fish in water or 
a balloon in the air, 
or like a ship (fig, 3) 
floating partly im- 
mersed m water and 
the rest m air. The 
body IS in equili- 
brium under two 
forces • — (1.) Its 
weight W acting 
vertically downward 
through G, the C G. of the body, and (11 ) the buoyancy of the 
fluid, equiil to the weight of the displaced fluid, and acting 
vertically upward through B, the C G of the displaced fluid , 



Fro 3 


for equilibrium these two forces must be equal and opposite m 
the same line 

The conditions of equilibrium of a body, floating like a ship 
on the surfiu e of a liquid, are therefore — 

(I ) the weight of the body must be less than tlie weight of ihc 
total volume of htjuid it can displace , or else the body will sink 
to the bottom of the liquid , the difleience of the weights is 
called the “ reserve of buoyancy ’ 

(II) the weight of liquid which the body displaces in the 
position of ccpulibrium is equal to the weight W of the bc'dy , and 

(in ) the t .G., B, of tlie licjuid displaced and G of the body, 
must he in the Siune vertical line GB 

18. In addition to satisfying these conditions of equilibrium, 
a ship must fulfil the furthei condition of stability , so as to keep 
upright , if displaced slightly from this position, the forces 
called into play must be such as to restore the ship to the upright 
again 'Ihe stability of a ship is mvcstigafed practically 1)\ 
mclmmg it , a weight is moved across the deck and the angle is 
observed of the heel produced. 

Suppose P tons is moved c It across the deck of .1 shij) of VV tons 
displacement , the ( G will move from (1 lotij the ic<luct<l UisUuui 
G,G^ — c(P/W) , and if B, called Ihc centre of biioy-aiicy, mo\es 
to B,, along the curve of buoyancy BBi. the normal of tins curve at 
R will Le the new veitical B,G,, meeting tlie old vertical m a pouit 
JI, the centre of curvatute of BB,, c ailed the imteuenire 

If the ship heels through an .ingm 8 01 a slope of 1 m ni, 

GM = G(.,cot<^ -mc{r/W), (i) 

and GM is calUd the metaceutiK luight , and the slim must Iw 
ballasted, so that G lus below M If G was above M, the tangent 
drawn from Gto the c volute of B, and normal to the cure t of buoyancy, 
would give the vertical in a new jicwition of equilibrium Thus in 
H M b " Achilks ” of 9000 tons displacement it was found that 
moving 20 tons across tlie deck, a distance of 42 ft , caused the hob 
of a pendulum 20 ft long to move through 10 in , so that 


also 


GM 

10 

o|o 

2 24 ft , 

(2) 

cot 0 

24, 0-2° 

24' 

(3) 


In a diagram it is conduciv c to clearness to draw the ship in one 
position, anl to incline the water-line , and the page can be turned 
if it IS <l(sirc<l to bung the new water-line horizontal 

Suppose the sliip turns about an axis through h m the watcr-hiic 
area, perpendicular to the plane of the paper , denoting by y the 
distance of on element dA ol the water-hne area from the axis of 
rohition, the change of displacement is ZydA tan so that there is 
no change of displacement if o, thtit 1., if the axis passes 

through the CG of the water-line area, which we denote by F 
and call the centre of flotation 

Tlic righting couple of the wedges of immersion and emersion 
will be 

ZwydA tan 0 y~w tan eiy^d \ = w tan A A* ft tons, (4) 
w denoting the density of water m tons/ft *, and W = wW, lor a 
displacement of V ft •* 

1 his couple, combined with the original buoyancy W through B, 
IS equivalent to the new buoyancy through B„ so that 

W BB, = it/AA» tan 9, (5) 

BM BB,eottf-AA^/V, (6) 

giving the radius of curvature JilVI of the curve of buoyancy B, in 
terms of the displacement V, and AA^ the moment of inertia of the 
water-line area about au axis through F, perpendicular to the jdane 
of displacement 

An mclmmg couple due to moving a weight about m a ship will heel 
the ship aix>ut an axis jierpendicular to the plane of the couple, only 
when this axis w a principal axis at b of the momental ellipse oi 
the water-line area A For if the shij) turns through a small angle 0 
about the line FF', then A,, h,^ the CG of the wedge of immersion 
and emersion, will be the CP with respect to I'F' of the two parts of 
the water-hne area, so that Ajfc„ will be conjugate to FF' with rtsptet 
to the momental ellipse at F 

The naval architect distinguishes between the stabthly of form, 
reprcscntevl by the righting couple W BM, and the statnlUy of ballast- 
ing, represented by W BG Ballasted with (j at B, the rightmg 
couple when the ship is heeltd through 0 is given by W BM tan 8, but 
if weights mside the ship are raised to bring (» above B, the rightmg 
couple 13 diminished by W.BG tan 0, so that tlie resultant rightmg 
couple 13 W.GM.tan^ Provided the ship is designed to float 
upright at the smallest draft with no loa<i on board, the stability 
at any other draft of water can lie arranged by the stowage of the 
weight, high or low 

19. Proceeding as in § id for the determination of Ihe C P of an 
area, the same argument will show that an inclining couple due to 



[HYDRODYNAMICS 


HYDROMECHANICS 


the movemeut of a weight P through a distance t will cause the ship 
to hed through an an^le 9 about an axis FF' through F, which ts 
conjugate to the direction of the movement of P with respect to an 
ellipse, not the momental ellipse of the water-hne area A, but a 
confocal to it, of squared semi-axes 

a^-AV/A, &''‘-AV/A, (i) 

A denoting the vertical height BG between C G and centre of 
buoyancy '1 he varying direction of the inclining couple Pr may be 
I ealired by swinging the weight P from a crane on the ship, m a circle of 
ladius 6 But if the weight P was lowered on the ship from a crane 
on shore, the vessel would sink Ixidily a distance P/wA if P was 
(lejiusitcd over F , but deposited anywhere else, say o\ er y on the 
water-line area, the ship would turn about a line the antipolar of () 
with respect to the confocal ellipse, parallel to I-T', at a distance FK 
from F 

FK = (A» - AV/A)/Fg sin yFF' (2) 

through an angle or a slope of one m m, given by 

sm (9 = i = W* AA <3) 

where A denotes the radius of gyration about FF' of the water-line 
area Burning the coal on a vojage has the reverse effect on a 
steamer 

Hydrodynamics 

20. In considering the motion of a fluid we shall suppose it 
non-viscous, so that whatever the state of motion the stress 
across any section is normal, and the principle of the normality 
and thence of the equality of fluid pressure can be emploved, as 
in hydrostatics The practical problems of fluid motion, which 
.ire amenable to mathematical analysis when viscosity is taken 
into account, are excluded fiorn tieatment here, as constituting 
a separate branch called “ hydraulics '’ (</ v ). Two methods are 
employed in hydrodynamics, called the Eulerian and laigrangian, 
ilthough both are due origmallv to I^onhard Kuler. In the 
Eulerian method the attention is fixed on a partu ular point of 
space, and the change is observed there of prcssuie, density 
and velocity, whic'h takes place during the motion ; but in the 
Iwigrangian method we follow up a particle of fluid and observe 
how it changes The first may be called the statistical method, 
.end the second the historical, according to J. C. Maxwell. Tlie 
I-agrangian method being employed rarely, we sliall confine 
ourselves to the Eulerian treatment 


The Eulertan Form of the Equations of Motion. 

21. The first equation to be established is the equation of 
continuity, which expresses the fact that the increase of matter 
within a fixed surface is due to the flow of fluid across the surface 
into Its interior 

In a straight uniform current of fluid of density p, flowing with 
Nclocitv q, the flow in units of mass per second across a plane area A, 
placed in the current with the normal of the plane making an angle $ 
with the velocity, is o\qcQsd, the product of the densitv p, the area 
\, and q cos 9 the component velocity normal to the plane 

Generally if b denotes any closed suifacc, fixed m the fluid, M the 
mass of the fluid inside it at any time /, and 9 the angle which the- 
outward-drawn normal makes with the velocity q at that point, 
rfM/rf/ = rate of increase of fluid inside the surface, (i) 

= flux across the surface into the interior 
-- - jJpYCostff/b, 

the integral ec]uation of continuity 

In the Eulenan notation u, v, w denote the components of the 
velocity q parallel to the coordinate axes at any point (v, y, z) at the 
time / ; u, v, w are functions ot r, y, z, t, the independent variables , 
and (I IS used here to denote partial differentiation with respect to 
any one of these four independent variables, all capable of varying 
one at a time 

To transfer tlie integral equation into the diftereiitial equation of 
continuity, Green’s transformation is required again, namely, 

f//(^ ^ ^ I • 

or individuallv 

f f lf^dutuh = j\l^,d\ . ( 3 ) 


where the integrations extend throughout the volume and over the 
surface of a closed space S ; /, ni, h denoting the direction cosines 
of the outward-drawn normal at the surface element dS, and f, ij, { 
any continuous functions of x, y, z 

The integral equation of continuity (i) mav now be written 

/ / / + 1 1 + npw)dS = o, (4) 


which becomes by Green’s transformation 



leading to the differential equation of continuity when the integration 
IS removed. 


22. llie equations of motion can be established in a similar 
way by considering the rate of mcrease of momentum m a fixed 
direction of the fluid inside the surface, and equating it to the 
momentum generated by the force acting throughout the space 
h, and by the pressure acting over the surface S. 

I aking the fixed direction parallel to the axis of x, the time-rate 
of increase of momentum, due to the fluid which crosses the surface, is 
- }}pM^ cos 9d?> - - J J(/pu'^ + mpnv 1- npuw)dS, (i) 

which by Green’s transformation is 

The rate of generation of momentum in the intenor of b by the 
eomponent of force, X per unit mass, is 

jjipXdtdydz, (3) 

and by' the piessure at the surface S is 

-jjlpdS> ~ ~ I I j^^f^^dxdydz, (4) 

by tireen’s transformation 

The time latc of increase of momentum of the fluid inside S is 

(,) 

and (5) IS the sum of (i), (2), (3), (4), so Uiat 



leading to the differential equation of motion 

dpH dpu^ dpttv dpHW _ . dp 
dt^ d\ dv ^ dz 


with two similar equations 

1 lie absolute unit ot force is employed here, and not the gravitation 
unit of hydrostatics , m a numerical application it is assumed that 
C Ct b units are intended 

These equations mav be simplified slightly, using the equation of 
continuity (5) § 21 , for 


dpM dpu- dpuv dpttio 
dt ^ dx ~dy ^ dz 
( du , du du , du\ 

^ d\ ^ dy ^ dz )' 


( 8 ) 


reducing to the first line, the second line vanishing in consequence of 
the equation of continuity , and so the equation of motion may bt 
w ritten in the more usual form 


du du du du „ i dp 
w ith the tw’o others 


(m) 


dv 


dv 


dv dv 

dt^ ^*d\ ^ ''dy ^ " dz 
dw dw dw dw 

~3T + u~r- + 1 ' j— + 

dt d^ dy dz 


= Y- 


I dp 
pdy' 
_7 idp 
~ ~ pdz 


(10) 

(11) 


23. As a rule these equations are established immediately 
by determining the component acceleration of the fluid particle 
which is passing through {x, y, z) at the instant t of time con- 
sidered, and saying that the reversed acceleration or kinetic 
reaction, combined with the impressed force per unit of mass 
and pressure-gradient, will according to d’Alembert’s principle 
form a system in equilibrium. 

To determine the component acceleration of a particle, suppose F 
to denote any function of r, v, z, t, and investigate the time rate of F 
for a moving particle , denoting the change by DF/df, 

DF F(2r + y + vit, z 4- wit, f 4- «) - F(4r, y, z, t) 

^ ^ It - - 


dF 

-dt 


. dF 
4- 

dx 


dF 


dF 

^dJ' 


(I) 


and Dfdt is called particle differentiation, because it follows the rate 
of change of a particle as »t leaves the point x,y,z , but 

dF/dt, dFJdx, dF/dy, dF/dz (2) 

represent the rate of change of F at the time t, at the pomt, x, y, z, 
fixed in space 
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The components of acceleration of a particle of fluid are conse- [ 
quently 


I2I 


Puttmg 


Dm 

du 

du 

du 

du 

(3) 

dt ' 

' dl'^' 


"dy'^ 

dz 

Dd 

dv 

dv 

dv 

dv 

(4) 

dt " 


*rx^ 

r J- -f- : 

dy 

ill J-, 

dz' 

Dm 

dw 

dw 

dw 

dw 

(5) 

dt ^ 



■V, - f 

dy 

dz ’ 


dt 


leading to the equations of motion above 

If F(i, y, z, t) -o represents the equation of a surface containing 
always the same particles of fluid, 

DF liF dF ^ f/F . rfF ^ 

which IS called the differential equation of the bounding surface 
\ bounding surface is such that there is no flow of fluid across it, 
as expressed by equation (6) The surface always contains the same 
fluid inside it, and condition (6) is satisfied over the complete surface, 
as well as any pait of it 

But turbulence in the motion will vitiate the principle that a 
bounding surface will always consist of the same fluid particles, 
,is we see on the surface of turbulent water 

24 To integrate the equations of motion, suppose the impressed 
force IS due to a potential V, such that the force m any diiection is the 
late of diminution of V, or its downward gradient . and then 
X = - dVfdx, Y = - dVfdv, Z = - dVfdz , 

and putting 

dw dv „ du dw dv du 
dx dy dz 

the equations of motion may be written 

du ^ ^ 

dt + I ^--=0, 


(0 

(2) 

(J) 


+ =0, 


(4) 

(5) 

(b) 

(7) 

(«) 

and the three terms m H may be called the pressure head, potential 
head, and head of velocity, when the gravitation unit is employed 
and is replaced by \q^jg 

Eliminating H between (5) and (6) 


H=\dplp+V+fiq\ 
5 -' =m2 + 


we have 


S(l)- 


(9) 


(lO) 


(n) 


(12) 


( du dv dw\ _ 

dt '‘dx '’dx ^ dx ''^'‘Wx ^ dy'^ dz ) 
and combining this with the equation of continuity 

i Dp du dv dw 
vr+T- + , + . =0, 
p dt dx dy dz 

_idu r) dv i^dw 
pdx p dx p dx~ ’ 

with two similar equations 
Putting 

a vortex line is defined to be such that the tangent is in the direction 
of w, the resultant of f, tj, f, called the components of molecular 
rotation A small sphere of the fluid, if frozen suddenly, would 
retain this angular velocity 

If u vanishes throughout the fluid at any instant, equation fii) 
shows that it will always be zero, and the fluid motion is then called 
irrotational ; and a function exists, called the velocity function, 
such that 

udx wdy -ywdz - - d<p, {13) 

and then the velocity in any direction is the space - decrease or 
downward (gradient of <f> 

25 But m the most general case it is possible to have three 
functions of x, v, z, such that 

udx + vdy + wdz r= ~d<f> - mdp, ( 1 ) 

as A Clebsch has shown, from purely analytical considerations 
{Crelle, Ivi ) , and then 


'(V, z) > 




^d{z,x)' 






dyp ,d\l/ 


Jm dm . Jim 


( 2 ) 


(3) 


so that, at any instant, the surfaces over which and m are constant 
intersect in the vortex lines 


the equations of motion (4), ('>), (o) § 24 can be written 
dK „ f/(f, m) 

-O’ • ■ 

and therefore 


Equation (s) becomes, by a rearrangement, 
dK d\li(dm dm dm , dm\ 

dx dx\ dt dx ^^dy dz ) 

dm/di d>p ,dp df 




dK _ djp Dm dm D^ 
dx dx dt ^ dx dt 


(-M 


and as we prove siibseipit ntly (§ 37) that the vortex lines are comj)Os< <1 
of the same fluid particles throughout the motion, the surface m and 
f satisfies the condition of (6) § 23 , so that K is uniform throughout 
the fluul at any instant, and changes with the time only, and so 
may be replaced by F(f) 

zb When the motion is steady, that is, when the velocity .it .inv 
point of spate does not change with the time. 


dx 


- zv^ + zwij ~o, 


dK 
'’dy 

K=/<//>/p + V-) Jv“ = H 


0 ) 


(I) 


IS constant along a vortex line, and a stream line, the path ol a fluid 
particle, so that the fluid is traversed by a senes of H suri.ues, each 
covered by a nitwoik of stream lines and vortex lints , and if the 
motion IS irrotation.al H is a constant throughout the fluid 

faking the axis of x for an insUnt in the normal through a jaunt 
on the biirl.iee H -constant, this makes i<=o, f-o , and in slca<h 
motion the equations reduce to 

dHIdr =2v^ -2wi)~2qwi>\n$, (4) 

where 6 is the angle between the stream line and vortex line , and 
this holds for their projection on any plane to which dr is diawn 
jierpendicular 

In plane motion (4) reduces to 

'■0' 

if r denotes the radius of curvature of the stream line, so that 


p dr dr dr dr y' 


(<>) 


the normal acceleration 

The osculating plane of a stream line m steady motion contains 
the resultant acceleration, the direction ratios of which are 


du du du d\q* d\q^ dW 


dx dx’ 


(7) 


and when q is stationary, the acceleration is normal to the siiilact 11 
- constant and the stream line is a geodesic 

Calling the sum of the pressure and potential head the statical 
head, surfaces of constant statical and dynamical head intersect 
in lines on H, and the three surfaces touch where the velocity is 
stationary 

Equation (3) is called Bernoulli’s equation, and may be interjireted 
as the balance-sheet of the energy which enters and leaves .1 given 
tube of flow 

If homogeneous liquid is drawn off from a vessel so large that the 
motion at the free surface at a distance may be neglected, then 
Bernoulli’s equation may be written 

H=p/p-f 2 +yV 2 g = P/p-f-A, ( 8 ) 

where P denotes the atmospheric pressure and h the height of the 
free surface, a fundamental equation in hydraulics , a return has 
l>een made here to the gravitation unit of hydrostatics, and Ch is 
taken vertically upward 

In jiarticular, for a jet issuing into the atmosphere, where p - P, 
q^l2g :^h-Z, (Q) 

or the velocity of the jet is due to the head k - . ol the still fiee 
surface above the orifice , this is Torricelli’s theorem {1643), the 
foundation of the science of hydrodynamics 

27 Umplanar Motion . — In the uniplanar motion of a homogeneous 
liquid the equation of continuity reduces to 
du dv 
dx^dy^^’ 

so that we can put 

Mas -dypldy, v=!d^j/fdx, (2) 
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where Vi s. function of x, y, called the stream- or current-function , 
interpreted physically, ^ - ^o> difference of the value of ^ at a 
fixed point A .ind a variable point P is the flow, m ft */ second, across 
any curved lint AP from A to P, this being the same for all lines in 
accordance with the continuity 

I tins il d^p 13 the increase of f due to a displacement from P to P', 
and k IS the component of velocity uoimal to PP', the flow across 
PP' IS d\^t~k PP , and taking PP' parallel to Ox, s-vdx , and 
similarly tfi// -= -itdv with PP' parallel to Oy , and generally dyp/ds 
IS the velocity across ds, in a direction turned through a right angle 
forward, against the clock 

In the eipiations of imiplanar motion 
. dv du d^\p d^\p 

SO that lu steady motion 

d\\ .//lA ifH ,//iA dll 

and v“'A must be a lunction of ^ 

If the motion is irrotational, 


(3) 


(4) 


_ dip ^ dip _ d<p _d\p 

**“" dx ' dy' Jv~dx’ 

so that \p and <A are conjugate functions of r and y, 

+ + y>). vV-«. 

oi putting 

<t>\-\pi=w, w f(x) 


(5) 


(f>) 


The curves </> = constant and \p - constant form an orthogonal 
s> stt m , and the interchange of 0 and \p will give a new state ot 
miiplanar motion, in which the velocity at every iioint is turned 
thiough a right .ingle without alteration of magnitude 

hor instance, in a uniplan<ir flow, i uli.illy inward towards O, the 
flow acioss any circle of radius r being the same and denoted by 
zwm, the velocity must be m/r, and 

<(i 3= w log f , \fdts md, 4>+\pt Si m log re'^, w-m log x (7) 
Interchanging these values 

\p ssm log r, <pxz md, f +<pi=m log re'^ (^) 

gives a stvite of vortex motion, circul.iting round Oc, called a straight 
or columnar vortex 

A single vortex will remain at rest, and cause a velocity at any point 
inversely as the distance from tlie .rxis and perpendicular to its direc- 
tion , analogous to the magnetic field of a straight electric curr< nt 
Il other vortices are present, any one may be supiiosed to move 
with the vtlocity due to the others, the resultant stieam function 
being 

lA ^Smlogr^-log iFr* , (9) 


the path of a voitex is obtained by equating the value of p at the 
vortex to a constant, omitting the r"’ of the vortex itstlf 

When the lupnd is Inmnded by a cylindrical surface, the motion 
of a vortex inside may be determined as due to a senes of voitex- 
images, so arranged .is to make the flow zero acioss the boundar> 
For a plane boundaiy the image is the optical reflection of the 
vortex For example, a pair of equal opposite vortices, moving on 
a line parallel to a jdane boundary, wilt have a corn*->ponil ng pair 
of images, forming a rectiingle of v 01 tires, and the path of a vortex 
will be the Lotes’ spiral 

r'un2d--*za, or a; -t-v *=a - , (10) 

this IS therefore the path of a single vortex in a right-angled corner , 
and generally, if the angle of the corner is ir/«, the path is the Cotes’ 
spiral 

rs\nn9s,na (il) 


\ single vortex m a circular cylinder of radius a ac a distance c 
from the centre will move with the velocity due to an equal opposite 
image at a distance a®/f, and so describe a circle with velocity 


tHclicfi - c-*) in the periodic time 2ir(a^ - c^/nt (12) 

Conjugate functions can be employed also for the motion of liquid 
in a thin sheet between two concentric spherical surfaces , the com 
ponenls of velocity along the meridian and parallel m colatitude d 
and longitude \ can be written 


d<p _^ \ df i d^ djp 

<7ii“sm^rf\' sTn~S rf\ “ dd' 

and then 

<f> + - F(tan 1$ e^i) 


(*3) 

(14) 


28 Untplanar Motion of a Liquid due to the Passage of a Cylinder 
through it — A stream-function lA must be determined to satisfy the 
conditions 

VV “ o. throughout the liquid , (i) 

(A -constant, over any fixed boundary ; (2) 

= normal velocity reversed over a solid boundary, (y) 

so that, if the solid is moving with velocity U in the direction Ox, 
dpjds - -IJdyfds, or + Uy = constant over the moving cylinder. 


and ip + Oy-ip’ Vi the stream functxMX of the relative motion of the 
liquid past the cylinder, and similarly \p -Vx for the component 
velocity V along Oy , and generally 

tA' = -t- Uy - Vjf (4) 

IS the relative stream -function, constant over a solid boundary 
moving with comiionents U and V of velocity 

If the liquid is stirred up by the rotation R of a cylindrical body, 

— normal velocity leversed 
= (5) 


+ + ( 6 ) 
a constant over the boundary . and \p' is the current- function of 
the relative motion past the cylinder, but now 

V-V' + 2R = o, (7) 

throughout the IkjuuI 

Inside an equilateial triangle, for mstance, of height h, 

\f/' = - zRafiyIh, ( 8 ) 

where a, p, y are the poipendiculars on the sides of the triangle 

In the general case ^ ^ + Uy - -I- JR(^^-(- y-) is the relative 

stream fimction for velocity components, U, V, R 

29 Example / — Liquid motion p.Lst a circular cylinder 
Consider the motion giv cn by 

re- UU-fa^/z), (1) 

so that + cos^=U^i (2) 


^ ^ sin e -U^i ^jjy 


Then ^ o over the cylinder f = a, which may be considered a hxed 
post , and a stream line past it along which p-Cc, a constant, is 
the curve 


^ sin ^ - r , { v* I- y'-*) (y ~ c) - a-y o, 


13) 


a cubic curve (C ,) 

Ovtr a concentric cylinder, external 01 internal, of ladius r = b, 


and \p' IS zero if 


V.' = vA + U,y-[u(i-^')-l-U,Jy, 
U,/U (rt“ - . 


(4) 

(5) 


so that the cyhmUr mav swim for an instant in the liquid without 
distortion, with Ibis velocity Uj , and iv in (1) will give the liquid 
motion In the interspace between the fixed cylinder r>=a and the 
concentric cylinder r — b, moving with velocity LIj 

When b--o, U,-cc, and when 6*00, U, =s-U, so that at 
infinity the liquid is stieaming in the direction aO with velocity U 
If the liquid IS leduced to rest at infinity by the superposition of 
an opposite stieam given by w ~ Ur, we are left with 

w = Va'^jz, (6) 

<A = U(a“/»') cosO= Va^x/(x^ + y^), (7) 

^ - U (a-fr) sm d^ - Ma^/i + y^) , (8) 


giving the motion due to the passage of the cylinder 
velocity U through the origin O in the dirc-ction Or 
If the direction of motion makes an angle d' with Oa, 


tan 0’ 


dip 'd<p_ 2xy 
~ d\! dx “ ar® - y* 


-tan 


zd. 


(?- ic/', 


and the velocity is 

Along the path of a particle, defined by the Cj of (3), 

sm»S»'=s’^ 

* a;** 4- y^ or 

, ^,dd' zy^edy 


r-^a w lUi 


(9) 


(10) 

(11) 


on the radius of curvature is ia*/(v - \c), which shows that the curve 
IS an Llastica or Lintearia (J C Maxwell, Collected Works, 11 208 ) 
If ^ denotes the velocity function of the liquid filling the cylinder 
r-b, and moving bodily with it with velocity U,, 

, (12) 


and over the separatmg surface r-b 

ip- 


(13) 


and this, by § 36, is also the ratio of the kinetic energy in the annulai 
interspace between the two cylinders to the kinetic energy of the 
liquid moving boddy inside r = b 

Consequently the inertia to overcome in movmg the cylinder 
r-b, solid or liquid, is its own inertia, increased by the inertia of 
liquid times the volume of the cyhnder r = b . 

this total inertia is chlled the effective mertia of the cyhnder r = b, 
at the instant the two cylinders are concentnc 
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With liquid of density p, this gives rise to a kinetic reaction to 
acceleration dU/df, given by 

if M' denotes the mass of liquid displaced by unit length of the 
cylinder r = b In particular, when a - 00 , the extra inertia is M' 
When the cylinder r = a is moved w-ith velocity U and r-b with 
velocity Uj along Oa, 

(b^ 


^ + '' ) cos (? - ^'^5^ r t cos d, 

^ «*(’' - f ^ ' 

and similarly, with velocity components V and V, along Oy 

+ V ) *• 

and then for the resultant motion 

/TT’ , v/2\ «■ U +V» 

«.= (U- H 

- (U 2 + V ®)rTr- ^ “*■ Y>* 


(15) 

( 10 ) 

(17) 

(18) 

(19) 


The resultant impulse of the liquid on the cylinder is given by the 
component, over r = a (§ 36), 


X - Jp0 cos 5 odfl = irpa-^ ^’^^2 ’ 


and over r-b 


X, -= jp0 cos e bd 0 - ^pA«( - u.j;; + (21) 

and the difference X - X^ is the component momentum of the liquid 
in the interspace , with similar expressions for Y and Y, 

Then, if the outside cylinder is tree to move 


V, za^ b^-a^ 

^1 = Cl 1 1 - 1,2 , ai ^ ^1 

' ’ U 6^ 4- ^ b^ *■ 


( 22 ) 


But if the outside cylinder is moved with velocity U„ and the 
inside cylinder is solid or filled with liquid of density «r. 


to space filled with liquid, and at rest at infinity, the cylinder will 
experience components of force per unit length 

(i ) - 2irp»iV, zvpmV, due to the vortex motion , 

(II ) - rpa^^, - . due to the kinetic reaction of the liquid . 

(III ) o, - ir{ir - p)a-g, due to giav ity, 

taking Oy v ertically upwMrd, and denoting the density of the cylinder 
by <r , so that the equations ol motion aie 

— - vpa^^ - zrpmV, (4) 

or, putting Ml -a^oj, so that the vortex velocity is due to an angular 
velocity w at a radius a, 

(j + p)dlJ/d( + zpuV - o, (b) 

((T + p)dWldt - 2 pu>V + [a - p)g -o (7) 

Ihus with g-o, the cylinder will describe a circle with angular 
velocitv 2po>j((j + p), so that the radius ls (<r + p)t)/2p«, it the velocity 
is V With <r=o, the angular velocity ol the cylinder is 2w , m this 
way the velocity may be calculated of the jiropagation of ripples 
ami waves on the surface of a vcilicat whnlpool in a sink 

Restoring a will make the path ot the cylinder a tiochoid , and 
so the sw'cive can be explained of the ball m tennis, rrickei, base- 
ball, or golf 

Another explanation may be given of the sidelong foice, anting 
from the velocity of liquid past a cylindci, which is encircled by a 
vortex laking two planes \~- -i h, and conMdenng the increase of 
momentum in the liejuid between them, due to the entry and e'xit 
of liquid momentum, the increase acioss dy in the direction Oy, 
due to elements at P and P' at opposite ends of the diameter PP', is 
^w/v (U - cos 2O + wr-' siiUd(l'rt">"“ ‘'»i 2^* t w'' * cos 


+ pdy ( 

- U + Ua'8' ^ cos 20 + mr-' 

' sm sm 20 ~tnr- 

' cos 

= 2 /)(/vwU 7 '"'(COS 0 - a^-- cos 38), 

(») 

and with y 

-h tan 0 ,r- b see 0 , this 

IS 



2pnt\Jd0{l - d^b'* 

' cos 3^ cos 0 ), 

{<>) 


and integrating between the limits $- i Jjr, the resultant, as be foie 
is 2irpin\) 

31 l.xample j —Confocal Elliptic Cylinders — Employ the elliptic 
cexjrd mates 17, {, and 4 + {», such that 

2-tehC, - c ch 17C03 y =c sh ij sin (•, (i) 


X--xffa2U, 


2 (d)- 

T{U^^W<r(b^^Y 


U-U, {p~c)[b^-a^) 

■ U, p{hU d^) ^ t{b^ - a-y 


(23) 


and the inside cylinder starts foinard or backward with respect to 
the outside cylinder, accorrhng as ot 

30 The expression for w in (i) § 29 may lx; increased by the 
addition of the tcim 

ziM log r — - »f<l + im log f, (i) 

representing vortex motion circulating round the annulus of 
liquid 

Ceinsidered by itself, with the cylinders held fixed, the vortex 
sets up a circumferential velocity tnjr on a ladius r, sc2 that the 
angular momentum of a circular filament of annular cross section d \ 
IS pmd\, and of the whole vortex is pmw(b- ~ a-) 

Any circular filament can be started from rest by the application 
of a circumfeiential impulse vpmdr at each end of a diameter, so 
that a mechanism atbiched to the cylinders, which can set up a 
uniform chstributed impulse irpm across the two parts of a diameter 
in the liquid, will generate the vortex motion, and react on the 
cylinder with an impulse couple - pmira* and pmvfP, having re- 
sultant pmv{b‘^-d^), and this couple is infinite when fe-00, as the 
angular momentum of the vortex is infinite Round the cylinder 
r = a held fixed in the U current the liquid streams past with velocity 
q' ~2\J sin $ -y ml a , (2) 

and the loss of head due to this increase of velocity from U to i^ 
(2U sin 0 + m;a)2-_U2 
ig ~ is ’ 

so that cavitation will take place, unless the head at a gieat distance 
exceeds this loss 

The resultant hydrostatic thrust across any diametral plane 
of the cylinder will be modified, but the only terra m the loss 
of head which exerts a resultant thrust on the whole cylinder is 
2»iU sin 0 /ga, and its thrust is 2irpm\J absolute units in the direction 
Cy, to be counteracted by a support at the centre C , the liquid is 
streaming past r^a with velocity U reversed, and the cylinder is 
surrounded by a vortex Similarly, the streaming velocity V 
reversed will give rise to a thrust zrrpmV in the direction aC 

Now if the cylinder is released, and the components U and V are 
reversed so as to become the velocity of the cylinder with respect 


then the curves for which n and £ are constant are confocal ellipsis 
and hyperbolas, and 

syiyyr‘(cb^v-c<».‘t) 

= Jc“'(cll2)7 COS2t>2:»',>'j = OlP, (2) 

if Ol) IS the semi-diameter conjugate to OP, and r,, the focal 
distances, 

fj, »'a-c(cli r; ; cosO . (3) 

H “ V- + y- =c-'(clp r) - sin- 1) 

= Jc“(ch 277 + cos 2i) (4) 

Consider the stieaming motion given by 

u;=-.wch(f-7), 7“a+/ii, (5) 

0 — jMih(>7 - a) cos (f - / 3 ; , - Mt Sh (r7 -a)sin (f - /y) (fi) 

Then f-o ovt- the ellipse 77 = 0, and the hyperbola f ji, so that 
these may be taken as fixed boundaries , .ind g is a constant on a C^ 
Over any ellipse 77, moving with components LI and V of velocity, 
f + Uy - Vat [tn sh (17 - o) cos p + Uc sh 77I sin J 

- [m sh (77 - a) sin /i + Ver ch Tijcosf , (7) 

so that p' -o, if 


U= - 


m sh (77 - a) 
sh 77 


cos p, y ~ 


»77sh(77 - a) 
c ch 77 


sm p, 


( 8 ) 


having a resultant m the directum PO, where P is the intersection of 
an ellipse 17 with the hyperlx>la p , and with this velocity the ellipse 
17 can IX! swimming m the liquid, without distortion for an instant 
At infinity 


U= - 


- r “ cos fl = - - 


+ 6 


cos p, 


V ~ sm ,8 =t - sm p, (9) 

a and b denoting the semi-axes of the elhpse a , so that the liquul is 
streaming at infinity with velocity Q—fn/{a +b) in the direction of 
the asymptote of the hyperbola p 

An ellipse interior to 77= a will move in a direction opposite to 
the exterior current , and when 77 =0, U = rj but V = (m/c) sli a sin p 
Negative values of 77 must be interpreted by a streaming motion 
on a parallel plane at a level slightly different, as on a double Ru irann 
I sheet, the stream passing from one sheet to the otner across a cut 
I SS' joining the loci S, S' A diagram has been drawn by Col R L 
Hippisley 
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I he components of the liquid velocity q, m the direction of the 
normal of the ellipse v and hyperbohi are 

mj * sh(j; -a)cos{f mj ' ch()i -a)sin({ -/ 3 ) (lo) 

I lit velocity q is zero in a corner where the hyperbola ^ cuts the 
< llipse a , and round tlie ellqise a the velocity q reaches a maximum 
when the tangent has tuiruil through a right angle, and then 


q-i^e- 


v^(ch 2a - cos 
sh 2a 


2 / 3 ) _ 


(") 


uid the condition can be interred when cavitation begins 
With ft - o, the stream is parallel to ro, and 
<p -mch(r) -a)cosf 

- - Uc ch (ij - a) sin; cos t/sh(ri - a) (l2) 

over the cylinder and as in (12) !) 29, 

</»i=--Uv- -U(cln;cosf, (H) 

for liquid filling tlie cylinder , and 

(14) 

01 tll(r;^a)’ 

over the surface of 1; , so that parallel to O^r, the ettective inertia 
of the < ylmder tj, displacing M' liquid, is increased by M' th »;/th(>; ~ a), 
re hieing wlicn a =00 to M' th r; - \I'(6/a) 

Similarly, parallel to Ov, the im rcase of effective inertia is 
M' th t; th{?;~a), lediicing to M'/th j; = M'(a/6), when a -00, and 
ilu liquid extends to intinity 

}2 Next consider the motion given by 

0 ->Mch 2 (r; -a)sin 2 f, 0 = - m sh 2 (»; - o)COS 2 ^ , (l) 

111 whicli 0 - o ovtr the ellipse a, and 
0' =-0 1 4 H(a- t-v-i) 

= [ ->Hsh2(t; -a) f iRi-]cos 2f + 4 Hr-vh 2 j;, (2) 

which IS constant over the idlipsi' rj if 

-»(sh 2 (i;-a). (I) 

so that this ellipse can be rotating with this angular velocity R for 
an instant without distortion, the (dhpse a being fixed 

f'or the liquid filling the interior of a rotating elliptic cylinder of 
V ross scvtion 

v*/a- I (4) 

0/ t$) 
with vVi'= -2li ~ - 2w,(i/a“ + i/6-‘), 

0, = m, ( 4 - 4 N + V-*) 

= - 4 H(v^-y-’)(«'-^-Z.^)/(a« + 67 . ((>) 

0, ■= R vr(«^ -- h^)l(a'> 1- 

w, =01 f 0,1 = - J(U(2r + yj)7<j‘'* +h'^ 

The velocity of a liquid pat tide is thus {a~ -h^Kar of what 
it would be if the liquid was frozen and rotating bodily with 
the ellipse , and so the eflective angular inertia of the liquid is 
(a- - l)‘)^l(a^ I b-)~ of the solid , and the effective radius of gyration, 
solid and lupiid, is given by 

/<« = i (n-! 4 67 , and [ (a-’ - 6 ' 77 (a- 4 6-7 . (7) 

For the liquid in the interspace between a and 17, 

^ *** 

0, fRc® sh 2ri sin ^(a* -6^/(a*+62) 

= i/th 2(7; - a) th 2?; , ( 8 ) 

and the effective //■* of the liquid is reduced to 

ic7th2(i;~o)sh 2>;, (9) 

which becomes 4i'7'>h2»; = J(a^ -67/06, when a =00, and the liquid 
surrounds the ellinse v to infinity 

\n angular velocity R, which ^ives coin|X)nents - Ry, Rjr of 
velocity to a body, can be resolved into two shearing velocities, -R 
parallel to Ov, and H parallel to Ov and then 0 is lesolvevl into 
s 0„, such that 0|4jR2r’-> and 0.. t JRy^ is constant over the 
bounvfary 

Inside a tvhnder 

01 t- 0,1 = - JiR(a 4 vi)“rt 7 («' ^ (>0) 

0j40ji- jiR(r 4 v*)®67(o**467. ( 11 ) 

and for the interspace, the ellipse a being fixed, and a, revolving 
with angular velocity R 

01 I 0 i' “ " i'Rr’^sh 2 (j; -a 4 f 7 (ch 2a 4 l)/sh 2(a, - a), (12) 

0 j + ’/i<= 2(7; -a 4 $i)(ch 2 a - l)'sh 2 (a, -a), (13) 

satisfying the condition that 0, and 0j are zero over 7; = a, and over 

^ 0 , 4 4 Rv>*-iRf 7 th 2 a, 4 1), (14) 

0.4 JRv^-JRr^ihza, - I), ( 15 ) 

constant values 

In a similar way the more general state of motion may be analysed, 
given by 

u' - w th 2({--7), 7 =a 4 / 3 i, (16) 

as giying a homogeneous strain velocity to the confocal system; 
to which may be added a circulation, represented by an additional 
term mR in u> 


Similarly, with 
the function 


x + yt =C;.^/[sin(f 4 »;i)] 


(X 7 ) 


(19) 


(20) 


0 =gc sh 4 (>; -a)sin 4 (t -/ 3 ) (18) 

will give motion streaming past the fixed cylinder r)=a, and dividing 
along i=(i, and then 

x‘ -y^ — c- sin t ch r;, 2xy — cos { sh ij 
In particular, with sh a = i, the cross-section of 1; = a 
;r‘ 4(>i-y- 4y* -2c‘, oi x*+y*:r-c* 
when the axes are turned through 45'’ 

33 Lxamble ? — Analysing m this way the rotation of a rectangle 
filled with liquid into the two comiionents of shear, the stream 
function 0, IS to be made to satisfy the conditions 

(I) vVi=o. 

( II ) 01 4 4K^*^ = JR«7 or 0 , -o when v - 4 a, 

(ill ) 0, 441^“*- JRa7 0] =4I^(«“ ''hen y = + 6 
Expanded in a Fourier senes, 

_ 32^ ,%^ COs(2» 4 l)4jrV/fl 
(2mVi)' ’ 

SO that 


<■ ^ 

_ 1 ?’^’ 2 VJ COs(2>t 4 I)47r2^/ a.ch (2 H 4 i)^iryja, 
^ (2n 4 i)'’~ch (2« 4 I) Jir6/a ’ 


(I) 


4 01* =jR- 


COS (2n 4 1)4 _ 

* ,^(2x V I)'ch(2n 4 I)47r6/a’ 


(2) 


an elliptic-function Foimcr series , with a similar expression for 0^ 
with V .ind V, a and 6 interch.inged , and thence 0 - 0 | 4 0 ^ 

Example 4 — Parabolic cj’imkt, axial advance, and liquid stream- 
ing past 

1 he polar ctpiation of the cross-section being 
r' cos 10 or r 4^- =2a, 
the conditions arc satisfied bv 

0' " Ursm 0 - 2UflVJ sin = sin ^d{r^ cos - aJ), 

0 -2Ui?4>'i sin 4^ - - U^/f2a(»' -a-)], 
w - - 2Ufli2\ 
and the resistance of the licpiul is 2yrf>aV^l2g 

\ relative stream line, along w hich 0' = Ut , is the quariic curve 

.)], r- , 

and m the absolute space cmvc given by 0, 
dy _ (r-0- 


(I) 

( 1 ) 

(■)) 

(h) 


( 7 ) 


dx 


- 2a log (v - c) 


(8) 


34 Motion symmetrical about an Axis — NVhen the motion of a 
lujuid 13 the same (01 any plane passing through 0;v, and lies in the 
3)lane, a function 0 can be found analogous to that employed in 
plane motion, such that the flux across the surface generated by the 
revolution of any curve AP from \ to P is the same, and represented 
by 2ir(0 - 0,1) , and, as before, if rf0 is the increase in 0 due lo a 
displacement of P to P', then l( the component of velocity normal 
to the surface swept out by PP' is such that 2ir</0 =2x1/? PP' and 
taking PP' parallel lo Ov and 0 ;v, 

■d\f/lvdv, v~d\plydx, (1) 

and 0 is called aftei the inventor, " Stokes’s stream or current 
liinction,” as it is constant along a stieam line {Trans Camb Phil 
Soc , 1842 , '* Stokes’s Curient Function,” R A Sampson, P/ni 
Trans , 1892) , and dq/jyds is the component velocity across </a m a 
direction turned through a right angle forward 
In this symmetrical motion 


‘•= 0 . 7 = 0 . 


I / rf ®0 ff 20 

“ [dF^dv^- 


lrf0\ 

ydyj 


(2) 


=0. 


suppose . and in steady motion, 

f/H I ff 0 „ , <fH I rf 0 
dv^v^dx'^'^ ^ dy v^dy^ 

so that 

2f/y= -v'‘*r'^0=(iH/if0 

is a function of 0, say /'(0), and constant along a stream line , 
dWIdr = 2gf, H - /(0) = constant, 
throughout the liquid 

When the motion is irrotational, 


(?) 


( 5 ) 




dip _ I rf0 , _ _ ^ * <^0 

~ dx~ ~ y 3 y ’ dy ~ydx' 

dH d ®0 I <i 0 

3, + j -o 

dx^ dv^ y dy 


( 7 ) 
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Changing to polar coonhnatcb, x -ycob v ‘sin $, the equation 
(2) becomes, with cos 0 
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— afr-'sm 0, 




a solution, when ^=0, is 


^ = (A^- + “)(> -'‘■')''|: = (Ar-' ( 9 ) 

0 = {(« + - nBr-''-'}P„, (lo) 

where P„ denotes the zonal harmonic of the nth order , also, in the 
exceptional case of 

\I' = Aq cos 0 , <t>= r , 

\f/ = Bpf, - - B„ log tan ^0 

-JB„sh-‘;r/v (11) 

Thus cos 0 IS the Stokes’ function of a point source at O, and 
PA - PB of a line source \B 

Ihe stream function \p of the liquid motion set up by the passage 
of a solid of revolution, moving \Mth axial velocity U, is such that 

i ^ ^ 

y di 

over the surface of the solid , and ^ must be rcjilaccd bj f ^ 4- JUy^ 
m the geneial equations of steady motion above to obtain the steady 
relative motion of the liciuid past the solid 

For instance, with n=i in equation (9), the lelative stream 
function is obtained for a sphere of radius a, by making it 
= 1/' + iUy 2 = JU(H -a'/r) sin 2 <f, i//= - JUa^sm'^O/r 

and then 

d>' = Ux(i +\a 'jr ^) , 0 = iUa ‘ cos 0lr‘, 

ddt _,a' , dd) 

- j- =U icos 0, 

dr r'* ’ rdO 

so that, if the direction of motion makes an angle ^ with Or, 
tan {i tan 0, tan i/- - ^ tan 0/(2 - tan^ 0) 


^ + JUy2 ^constant, 


-.JU smtf. 


(12) 


(M) 

(M) 

(15) 


“Mong the pa 
equal to 


(K.) 

ath of a lupud particle f is constant, and putting it 


sin2 0 —c‘rl(> '-«*), 


(17) 

(18) 


(20) 


(21) 


(22) 

(21) 


{/' - a '/f) sin ‘ 0 ~c 
the polar equation , or 

=c^r^l{r^ - a"^) 

a curve of the loth degree (C,,,) 

In the absolute path in space 

cos ^ = (2 - 3 hm^0)/ s,'{4 - sm2 0), and sin-i^ =(y' ~c^y)la', (19) 
which leads to no simple relation 

1 he veloi ity past the surface of the sphe rc is 

-JL = jufar 4 -"'') ^ 4U sin 0, when r . 
r ‘>in0 dr ^ \ r^Jr%m0 ■ 

‘O that the loss of head is 

{1 sm2 0 - i)U2/2g', having a maximum Jl’72?, 
which must be less than the head at infinite distance to avoid 
cavitation .it the surface of the sphere 
With « - 2, a state of motion is giv'en by 

^ s= -^Uv’«V/^*. '/'' = JUv'(i -a*fiir*), 

^'=U 4 r + ^, ?!»= - ^U(a^/r')Pj, P^ = 5A‘*~1. 
representing a stream past the surface H =aV 

35, A circular vortex, such as a smoke ring, will set up motion 
symmetrical about an axis, and provide an illustration , a half 
vortex ring can be generated m water by drawing a semicircular 
blade a short distance forward, the tip of a spoon for instance 
The vortex advances with a certain velocity , and if an equal 
ciuular vortex is generated coaxially with the first, the mutual 
influence can be observed The first vortex dilates and moves 
slower, while the second contracts and shoots through the first , J 
after which the motion is reversed periodically, as if in a game of 
leap-frog Projected perpendicularly against a plane boundary , 
the motion is determined by an equal opposite vortex ring, the 
optical image ; the vortex ring spreads out and moves more 
slowly as it approaches the wall , at the same time the molecular 
rotation, inversely as the cross-section of the vortex, is seen to 
inciease llxe analytical treatment of such vortex rings is the 
same as tor the electro-magnetic effect of a current circulating 
in each ring. 

3b Irrotational Motion in General — Liquid originally at rest in . 
a smgly-coniiccted space cannot be set in motion by a field of force 
due to a single-valued jiotentlal function, any motion set up in 
the liquid must be due to a movement of the boundary, and the ! 
motion will be irrotational , for any small spherical element of the ! 
liquid may be considered a smooth "solid sphere for a moment, and j 
the normal pressure of the surrounding liquid cannot impart to it 
any rotation ; 


The kinetic energy of the liquid inside a suilaco S due to the 
velocity function ^ is given by 




10 




(2) 


by Green's transformation, dr denoting an elementary step along 
the normal to the exterior of the surface, so tliat d<(> dr ~o ovu 
the surface makes T =0, and then 

_ d<(> 

dv " dz ~ 

If the aclu.d motion at any instant is siip|)osed to be generated 
instantaneously from rest by the application of prcssuie impulse 
over the surface, 01 suddenly reducea to rest again, then, since no 
natural foiccs can act impulsively throughout the liquid, the pressure 
impulse CT satisfies the equations 

idrz i dn idra 


pdx~ f>d\ ' p dz ~ 

CT “ -t a constant, (4) 

and the constant may be ignoretl , and Grei n’s transformation ol 
the energy f amounts to the theorem tliat the work done by an 
impulse 18 the pioduct of the impulse and average velocity, or hall 
the velocity from rest. 

In a miiftiply connected space, like a ring, with a multiply valued 
velocity function (p, the luiuid can cnculate ni the circuits inde 
pendently of any motion of the surface , thus, for example, 

0 tan'*y/r (5) 

will give motion to the liquid, cnculatmg in any ring-shaped figure 
of revolution round Or 

lo find the kinetic energy of such motion in a multiply connected 
space, the channels must be supposed baried, anil the space made 
acyclic by a mcmbiane, moving with the velocity of tlie liquid , 
and then if /< denotes the cyclic constant of 0 m any circuit, or the 
value by which 0 has increased in completing the circuit, the values 
of 0 on the two sides of the membrane are taken as dillenng by A, 
so that the integral over the membrane 

and this term is to be added to the terms in (i) to obtain the ad- 
ditional part m the kinetic energy , the continuity shows that the 
integral is independent ol the shape of the barrier membrane, and 
its jxisitioa Thus, m {5), the cyclic constant A =^zirm 

In plane motion the kinetic eneigy per unit length parallel to Oi 

For example, m the equilateral triangle ol (8) 28, referred lo co 

ordm.cte axes made by the base and height, 

0 ' - 2Ktt^ly//» - -UiyWt - V)- - 3r-]//i (8) 

0 -0'-iR[(Vi->.)^+ii] 

= - JR[i/<' + - Vi - lA-i/ -f v']/A (9) 

and over the base y -o, 

drfdr = -dildy = ~ ix^)l/i,p - - -f t-’) (10) 

Integrating over the base, to obtain one-lhird o( the kinetu 
energy 1 , 

iT=rip[ imix^-,‘,/i^)dx//t 

’’ -A/V3 

~pR2AVi35\'3 (II) 

so that the effective A2 of the liquid filling the triangle is given b\ 
A2-^T/ipR2A.= 2 A 745 

= |j (radius ol the inscribed circle)'-*, (12; 

or two-fifths of the for the solid triangle 
Again, since 

d^/dr =d\l//ds, dipids- ~d\pldr, (14) 

T = Jp/ 0</0 = - 4 p/ 0 d 0 ( M) 

With the Stokes’ function 0 for motion symmetrical about .m 


( 1 ) 


T = 4p <p^^2iryd<i = ir,;|0c/0 


(15) 


37 Flow, Circulation, and Vortex Motion — The lint integral ol 
the tangential velocity along a curve fiom one point lo another 
defined by 

\ (“di 

is called the “ flux " along the curve from the first to the second 
point , and if the curve closes m on itself the Ime integral round the 
curve IS called the " circulation ” in the curve 
With a velocity function 0, the flow 

-J<i0 =0,-02, (2) 
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i ^ twice the a 


-.o that the flow is mdopendent of the curve for all curves mutually 
reconcilable , and the circulation round a closed curve is zero, if 
the curve can be reduced to a point without leaving a icgion for 
which (p IS single valued 

II through ( very point o' a small closed curve the vortex lines are 
diawn, a tube is obtained, and the fluid contained is called a vortex 
Pi ament 

By analogy with the spin of a rigid body, the component spin of 
the fluid in any plane at a point is defined ^ the circuWion round a 
small area in tht plane enclosing the point, <Uvided by twice the 
ana Foi in a ngid body, rotating about O; with angular velocity j*, 
the circulation round a curve in the plane xy is 

(3) 

In a fluid, the circulation round an elementary area dxdy is 
equal to 

so that th( component spin is 

in (he pr'^vions notation of ^ 24 , so also for the other two com- 
poiK Ills s and 17 

Since the circulation round any triangular area of given aspect 
is the sum of the circulation round the projections of the area on 
the coordinate nlaues, the composition of the components of spin, 
c, Y], f, is arcontmg to the vector law Hence m any infinitesimal 
part of the fluid the circulation is zero round every small plane 
curve passing through the vortex line . and consequently the cir- 
culation round any curve drawn on the surface of a vortex filament 
IS zero 

If at any two points of a vortex line the cross-scction ABC, 
A'IJ'C' IS drawn of the vortex filament, joined by the vortex line 
A\', then, since the flow m A A' is taken m opposite directions in 
the complete circuit ABC AA'B'C' A'A, the resultant flow m AA' 
cancels, and the circulation in ABC. A'B'C' is the same, this is 
expressed by saying that at all points of a vortex filament wa is 
constant where a is the cross-scction of the filament and w the 
resultant spin (W K Clifford, Kinematic, book m ) 

So far thei>e theorems) on vortex motion are kinematical , but 
introducing the equations of motion of § 22, 


Tt^dy-'^' dt ^dz - 
Q*/dp/7>+V, 


and taking dx, dy, dz m the direction of «, v, w, and 
dx dy dz^u v w, 

Ddx , 


+ vdy + wdz'j = •+ 


= -dQ + kdf, 

and integrating round a closed curve 


(6) 

(7) 


( 8 ) 


^ l‘(udt + vdy ■+ wdz) -o, 


(9) 

and the circulation in any circuit composed of the same fluid particles 
!>) constant , ami if the motion is differential irrotational and due 
to a velocity function, the circulation is zerb round all reconcilable 
piths Interpreted elynamically the normal pressure of the sur- 
rounding fluid on a tube cannot create any circulation m the tube 
The circulation being always zero round a small jdaiic curve 
pissing through the axis of spin in vortical motion, it follows con- 
lersely that a vortex hlament is composed always of the same fluid 
particles , and since the circulation round a cross-section of a 
vortex filament is constant, not changing with the time, it follows 
from the jirevious kinematical theorem that ow is constant for all 
time, and the same for every cross-section of the vortex filament 
A vortex filament must close on itself, or end on .1 iKumding 
surface, as seen when the tip of a spoon is drawn through the suiface 
of water 

Denoting the cross-section a of a filament by dS and its mass by 
dm, the quantity udS/dm is called the vorttcity ; this is the s.inie at 
all points of a filament, and it does not change during the motion , 
and the vorticity is given by wcos frfS/dw, if <iS is the obbque 
section of which the normal makes an angle « with the filatnent, 
while the aggregate vorticity of a mass M inside a surface S is 
M-if«cos erfS 

Employing the equation of continuity when the liquid is homo- 
geneous, 

(djr dr,\ ,, , (P .. 

^{dy-d})^^'''’ ’ ’ ^ =-dx^-dp-d:?’ 

which is expressed by 

t', u’) =2 curl (i, ij, 0 , (?, 17, f) =■ J curl («, v, w) (11) 

48 Moving in Hydrodynamics , — In many problems, such as 

the motion of a solid m liquid, it is convenient to take coordinate 
axes fixed to the solid and moving with It as the movable trihedron 
frame of reference The comjponents of velocity of the moving 
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I origin are denoted by U, V, W, and the components of angular 
velocity of the frame of reference by P, Q, 1< , and then if u, v, w 
denote the components cf fluid velocity in space, and u', v', w' the 
components relative to the axes at a point (x, y, z) fixed to the 
frame of reference, we have 

M = U i-u'-yR+zQ, (I) 

V ~V +v' - zP -t-^K, 
w ~\\ + w' - xQ -fyP 

Now if k denotes the comjionent of absolute vtlocit> in a direction 
fixed in space whose directum cosines arc /, m, n, 

k -la + mv + nw , (2) 

and in the infinitesimal element of time dt, the coordinates of the 
fluid particle at (r, y, z) will have changed by («', v', w')dt , so that 
DA dl dm dn 

di "" dt'-’ ^ dt^ 

,(du ,du ,du ,du\ 

, ! dv ,dv ,dc ,dv\ 
*'”\dl*"d.*''dy*’''dx) 

dy'^ 

But as /, m, n arc the directum cosines of a line fixed in space, 

I -ml! - «Q, =. »P -/K, -(y - mP , (4) 

so that 

DA f du ^ . ,du ,dtt ,du\ , , , 


, ,dw\ 

"'\dt dy dz ) ‘ 


(3) 




(5) 


for all values of /, m, n, leading to the equations of motion with 
moving axes 

When the motion is such that 

d<b dip d<b d\l/ d<b d\l , , 

M — - ~ m / ,v - -r - m y , w ~ j -m / , l(>) 

dx dx' dy dy' dz dz’ ' ' 

as in § 25 (1), a first integral of the equations m (5) may be written 
+ {V - v -){2 + + (a. - + mg) =F((), (7) 

in which 

d<p 


~ dt 


(U - y R + zQ) - (V - zP + - (W - xQ 4 yP)^f (8) 


’ dz 


IS the time rate of change of ^ at a point fixed in space, which is 
left behind with velocity components m v -v', w -w' 

In the case of a steady motion of homogeneous liquid symmetrical 
about Ox, where O is advancing with velocity U, the equation (5) 
of § 34 

pjp + y ■¥ - i{f') = constant (9) 

liecomcs transformed into 

^ + V + ^ =constant, (ro) 


(II) 


xj,' szxj/ y iUy®, 
subject to the condition, from (4) ^ 34, 

-/'(V''), y-'v V= -/'(lA+iUy^) (12) 

Thus, for example, with 

“ JUy^(r®o-® - i), r’*=!x‘i (13) 
for the space inside the sphere r = a, compared with the value of 
in § 34 {13) for the space outside, there is no discontinuity of the 
velocity in crossing the surface 
Inside the sphere 

(M) 

so that 5 34 (4) IS satisfied, with 

/'(vt') M) \ .{15) 

and (10) reduces to 

p f ■ (a*"*)') 

this gives the state of motion in M J M Hill’s spherical vortex, 
advancing through the surrounding liquid with uniform velocity 
39 As an application of moving axes, consider the motion ot 
liquid filling the ellipsoidal case 

X* V® X® 

(I) 

and first suppose the liquid to be frozen, and the ellipsoid to be 
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rotating about the centre with components of angular velocity 
y, f, then 

i«=-yf + iy, wr=~xii+y^ (2) 

Now suppose the liquid to be melted, and additional components of 
angular velocity 12j, Uj, Ds communicated to the elhpsonlal case, 
the additional velocity communicated to the liquid will be due to 
a velocity-function 

/>3 _ r* - a3 ^2 _ >,2 

as may be venfied by considering one term at a time 

If v', w' denote the components of the velocity of the liquid 
relative to tlie axes, 

«' = « + yR - rQ = OhV - ( 4) 


= 11, -t-f, g=0,-f-y, R^llsff 


so that a liquid particle remains always on a similar ellipsoid 

The hydrodynamical equations with moving axes, taking into 
account the mutual gravitation of the hquid, become 

idp A du ^ >du du ,d^t , . 

ix*” dy*" • • <»> 

where 

A nr-/” 

''jo F+ ^ \ +">)^ 

P2 = 4(a8-|-X)(i8 + X)(c^ + X) (lo) 

With the values above of u, v, w, v', w', the equations become 
of the form 

+4T/)A2r +ax +Av +§■< «o, (ll) 

^^■^■z{irpBy +hx +^y+fz~o, (i2) 

^-^+^^pCi+gx+fy+yi^o, (13) 

and integrating 

pp-'^ + 2rp{Aje^ + By* + O*) 

•f |(oir* + /9y* + 72* + 2fyz + 2gtx + 2hxy) =const , (14) 

so that the surfaces of equal pressure are similar quadric surfaces, 
which, symmetry and dynamical considerations show, must be 
coaxial surfaces , and /, g, h vanish, as follows also by algebraical 
reduction , and 

4 c2(c2_a2) \* 

4W-6*)„. /«’*-** .V (*5) 

- (a3 + fc2)2 

with similar equations for p and y 
If we can make 

(4*-pA -f a)x^ ~ (4"’pB + / 3 )i* (4'xpC + y)c^, (16) 

the surfaces of equal pressure are similar to the external case, which 
can then be removed without affecting the motion, provided a, / 3 , y 
remarn constant 

This IS so when the axis of revolution is a principal axis, say Oz , 
0,=o, 122=0, ^=0, 7j=o (17) 

If 12, =0 or = f m addition, we obtain the solution of Jacobi's 
ellipsoid of liquid of three unequal axes, rotating bodily about the 
least axis, and putting a=b, Maclaunn’s solution is obtaineil of 
the rotatmg spheroid 

In the general motion agam of the liquid filling a case, when a-b, 
flj may be replaced by zero, and the equations, hydrodynamical 
and dynamical, reduce to 

d^ 2c® fA ^ dr) 20 ^ „ 2c* _ 


and then 

= (a“ (0 ? + » S) - (Oif + ihvn 

where Z is a quadratic in i"*, so that f is an elliptic function of /, 
except when t - a, or 3a 

Put (2, =0 cos <p, (2, - - f2 sin 0, 

“•a? - a‘ - 


d0_ fl*+c! 
dt “a*-c' 




* 

4 ^“ ‘ fr/f 


2c‘'{a‘ -c-y 

which, as Z 18 a quadratic function of are non-elliptic 1 
so also for 0, where f cc at cos 0, *7 = - w sin 0 
In a state of steady motion 


d!:_ o,^fi2 

dt ^ »?' 

a?) 

0 =r0 cH/, suppose, 

(2S) 

f2,( + flgi; = 12w, 

( 29 ) 

d<f> a^ + Hui 

( 30 ) 

</0 2a'‘ 0 . 

dt n* + c* a» 

( 31 ) 

0 “ + c* w ^ 2a“ 0 

“a*-c“f2’^ "a^ + c^w’ 

( 32 ) 

a*-c*Y*_(a*-c3)(9a2_c2) 

+ “ 4(a* + i:*) ' 

(3 3) 


and a state of steady motion is impossible when ^a>c>a 

An experiment was devised by Lord Kelvin for demonstrating 
this, m which the difference of steadiness was shown of a copper 
shell filled with liquid and spun gyroscopically, according as the 
shell was slightly oblate or prolate According to the theory 
above the stability is legamed when the length is more than three 
diameters, so that a modern projectile with a cavity more than 
three diameters long should ny steadily when filled with water , 
while the old-fashioned type, not so elongated, would be highly 
unsteady , and for the same reason the gas liags of a dirigeable 
balloon should be over rather than under three diameters long 
40 A Liquid Jet — By the use of the complex variable and its 
conjugate functions, an attempt can l>e made to give a mathe- 
matical interpretation of problems such as the efflux of water in a 
jet or of smoke from a chimney, the discharge through a weir, the 
flow of water through the piers of a bridge, or past the side of a 
ship, the wind blowing on a sail or aeroplane, or against a wall, 
or impinging jets of gas or water , cases where a surface of 
discontinuity is observable, more or less distinct, which separates 
the running stream from the dead water or air 
Uniplanar motion alone is so far amenable to analysis , the 
velocity function 0 and stream function 0 arc given as conjugate 
functions of the coordinates x, y by 

«; = /(z),wherez' = 2r + y», a/ = 0-f0t, (1) 




of which three integrals are 


so that, with u~qc 


.02 


dw dA jd\fi 

os$,vrsqsm $, the function 
— _.Q_ — Qlu + vfS sz Sicos 0 ■ 


gives f as a vector representing the reciprocal of the velocity q m 
direction and magnitude, m terms of some standard velocity Q 
To determine the motion of a jet which issues from a vessel with 
plane walls, the vector f- must be constructed so as to have a constant 
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direction d along a jilane tx)undary, and to give a constant skin 
velocity over the snrUice of a jet, where the pressure is constant 
It is convenient to introduce the function 

n - log log(Q/^) t ei (4) 

V) that tlie jiolygon rcpiesenting 0 conformally has a Ixjundary 
given by straight lines parallel to the coorilinate axes , and then to 
determine (2 and w as functions of a variable » (not to be confused 
with the velocity component of q), 
such that m the conformal repre- 
sentation the boundary of the U 
and w polygon is made to coincide 
with the real axis of u 

It will be sufficient to give a 
few illustrations 

Consider the motion where the 
liquid IS coming from an infinite 
distance between two parallel 
walls at a distance rv' (fig 4), and 
is-iia-. Ill a jet between two edges A and A' . the wall lA lieing bent 
at a corner 13 , with the external angle ft = ^wln 

Ihe theory of conformal representation shows that the motion is 
gi\en by 

w heie u ~ a, a' at the edge A, A' , u = h at a corner B , w - o across 
i»' where 0.-oo , and u-00, = across the end JJ' of the mt, 

bounded by the curved lines APJ, A'P'J' over which the skin 
velocity IS Q The stream lines rBAJ, 



Fio 4 


are given by ^ 
i jfj' of the jet, where the 


so that if c denotes the ultimate breadth 
velocity may be supposed uniform and eqvud to the skin velocity Q 
m -Qc, c = mlQ, 

It theie are more B corners than one, either on rA or x'A', the 
expression for f is the product of corresponding factors, such as m (5) 
Kestricting the attention to a single comer B, 




u - a) + ^ 

sj{a -a' i< - 6) 


\ «-a' \ 


sh log (^)’‘si 
- a 


'(cos n$ t- » sm n 0 ) = 
ch Hii-ch log ( — y* 

= i(f'* + r") = 
sli «0=-sh log cos >1^ + 1 chlog (^^y* 

00 >a''b>o =-rt's. - 00 , 

«') 


(0) 


dtT 


I >/(>> 

in (It - b) y 


'(» - (f 


- a')' 


dw 

dtr 


(7) 

( 8 ) 

( 9 ) 

(10) 


the formulas by which the conformal representation is obtainerl 
Poi the W polygon has a right angle at u - a, a\ and a zero angle at 
11 -b, where 0 changes from o to jir/w and 0 increases by ^tir/n , so 
that 

\ , . J{b-a b-a') , , 

d„ ^ (.. - 4 ) V(« - 2 „- 

And the w polygon has a zero angle at » = o, 00 , where yf/ changes 
fiom o to m and back agam, so that w changes by tm, ami 

(t^) 

(13) 

(M) 

(15) 

(16) 
(* 7 ) 

and this gives the intrinsic equation of the jet, and then the radius 
of curvature 

^ — i. _ JL 

'’ ~d 0 ~Qd 0 ~Q (ftj du 

T ” M ^(a-b.b-a')‘ 
not requiring the integration of (11) and (12) 


\long the stream line vBAPJ, 

^ = O, » = , 

and over the jet surface JPA, where the skin \ elocity is Q, 

-y, « = 

denoting the arc AP by s, starting at u -a , 

ch,.ll-.cos«»= JV-l' JV-l 

J:: 


sh «1) - 1 sm n 0 


u - ae"-sA . 


/ m - a ' 

' \' u~h' 


(18) 
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U 0 ~a across the end J J' of the jet, where « = * , ^ = Q, 

chiili-cosMa- s 

V a -a” 


I hen 


„sh«fl=:tsin«a = j (19) 

a - a ' ' 


„ a~b b - a , , a - a 

COH 2 na~cos 2 H 0-2 , .=Asin-2na 

a - a n - b * ti - b 


sin2»tf = 2^' — -1 (20) 

a - a u ~h 

J{u - a u - a') 

-sin2MaYA_ — 


<■ '-.-‘■1 (2.) 

TT p \ u-b ) ^(m - a u - a) 

_a - a' + (a + a') cos 2«a - [a + a' + (a - a') cos zwajeos 2n0 
(a - a^) sm-® 2«a 

cos 2t»o - cos inO 
sin 2n0 

Along the wall AB, cosutf = 0, sm«tf = i, 

a-^H^b, ( 22 ) 

»i,»n=.chiog(y)"-. ■ <^4) 

(45) 


ds ds dtp _ tn _c Q 
dH~ dtp dt ~ irqu~ IT qti 


^AB _ C''Qdu 
"" c ~ h q 'u 


_/r sj{a-b)sj{u-a')+ ^(b-a')sj(a~n)y''*dn 

“a ■ \/(«“-V)V(M-i') J u 

Along the wall Br, cos n0=i, sm n0 = o, 

b->n>o (27) 

ch..()-chiog (^)"= yri. (48) 

sh»n=,i.iog( 9 )’= 

At V where ^ = 00 , « = o, and ^ 

In crossing to the line of flow r'A'P'J', f changes from o to m, so 
that with = y across J J while across rv' the velocity is q^, so that 
tn = q^ xx' = Q JJ' (31} 

VI' g \/a-a’V bj > 

giving the contraction of the jet compared with the initial breadth 
of the stream 


2\long the hue of flow r'A'P'J', yp -m, u ^ and from x' to 

A', cos n0= 1, sm n0 = o, 

ch«il-chlog 

si.«u - »hiog(«y'= y 

(34) 

o'--u^a‘ 

( 35 ) 

Along the jet surface A'J', q-Q, 


, „ „ fb~a' fa- It 

V a-a \ b-u’ 

(36) 

sh wft=:i smntf = » » /* 

\ a-a V b-u' 

( 37 ) 

a' - « = a'e‘^1^ > - 00 , 

(38) 

giving the mtnnsic equation 

41 The first problem of this kind, worked out by H v Helm- 
holtz, of the efflux of a jet between two edges A and Aj m an fntmite 
wall, IS obtained by the symmetiical duplication of the above, with 
M - I, 6 =r 0, a' = - 00 , as in fig *>, 


(I) 

and along the jet APJ, 00 > m = > a, 


shO = .sint> = i = 

(2) 

2 JO C -\itslc , . ~insl( c 

PM f Hindds^Je ds= sm 0 , 

- ( 3 ) 



(4) 
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so that PT = c/iw, and the curve AP is the tractrix , and the co- 
efficient of contraction, or 

breadth of the jet _ y 
breadth of the orifice ~ ir + 

A change of 0 and 9 into «n and n9 will give the solution for 
two wadis converging symmetrically to the orifice AA, at an angle r/n 
With n = i, the re-entrant walls are given of Borda’s mouthpiece, 
and the coefficient of contraction becomes ^ Generally, by making 
a' = - 00 , the line x'A' may be taken as a straight stream line of 
infinite length, forming an axis of symmetry . and then by duplica- 
Q tion the result can be ob- 

T — ^ tamed, with assigned m, a, 

j and b, of the efflux from 

i a symmetrical converging 


HYDROMECHANICS 


129 


Flo 5 


Fig 6 


mouthpiece, or of the flow of water through the arches of a budge, 
with i\ edge-shaped piers to divide the stream 

42 Other arrangements of the constants n, a, b, a’ will give the 
results of special problems considered by J M Michell, Phil 
Trans iSyo 

Thus with o' = o, a stream is split symmetrically by a wedge of 
angle tt/m as m Bobyleff’s problem, and, by making a = 35, the 
wedge extends to infinity , then 

ch nil = sh «U = y „ (I) 

Over the jet surface ^ = m, q = Q, 
u=: -e~ 


I 1 / 

chn-cosMtf= / — , ,shi1 = t s\n nO 


(2) 


f dd sm znO 

For a jet impinging normally on an infinite plane, as m fig G,n- r, 
gjiri/c_tan a, ch {^TTs/f) sin 2<f = I, (j) 

sh ^vxjc = cot 0, sh ^vyjc = tan 9, 
sh \irxlc sh iiry/c = i, ^ j 

With n - J, the jet is reversed in direction, and the profile is tlu 
catenary of equal strength 

in Bobyleff*s problem of the wedge of finite breadth, 

ch nfl = . /*- . / - — 7 , sh nil = . (6) 

\' a \ u-b \ a \ H-b ' ' 

/b /a~h 

cos «a = sill wa= ^ , (7) 

and along the free surface A'P], q~Q, yp -o, u - e ~ ^ 

/ _ T 

COS«ff=:COSMaW 


gnslc- 


-tos^H 

cos* na sin* n9 


(8) 


sin*M0 - sin^ua’ 

the intrinsic equation, the other free surface A'P'J' being given by 
cos* na sin* n9 
~ sin*Ma 5in» n9 


= 


(9) 


Puttmg M =■ I gives the case of a stream of finite breadth disturbed 
by a transverse plane, a particular case of Fig 7 

When a = 6, a = o, and the stream is very broad compared with 
the wedge or lamma , so, putting w = w'(a - b)/a m the penultimate 
case, and 


chnn = 

in which we may write 

Along the stream Ime 4rABPJ, ^=^0 , and along the jet surface 
\PJ, - I > 0 > - 00 , and putting 0=-ts/c-i, tlie mtrmsic 
equation is 

irslc-co\*n9, (13) 

which for ;« = I ts the evolnte of a catenary 


= ae-"^a - (a - b)w', 

(10) 


(”) 

w' = <t> -y 

(12) 


43 When the barrier AA' is held oblique to the current, the 
stream line iB is curved to the branch point B on AA' (lig 7), and 
so must be excluded from the . 

boundary of «, the conformal re- .C\ /C, 

presentation is made now with 
do ^f{b - a h-a’\ 

(0 


du 

dw 


’ (« - “ «') 

m t m' I 




(2) 



I^IG 7 
at the end of the two 


taking M = oo at the source where 
0 = 00, u~b at the branch point B, 14- 

diverging streams where ^ - 00 , while f - o along the stream 

hue which divides at B and passes through A, A' , and yA -= i«, - »«' 
along the outside boundaries, so that »«/<,), is the final breadth 

of the jets, and (w + m')/Q is the initial breadth, c, of the impmgmg 
stream Then 

ch iO = * n ''1* - A / ^ ‘ ^ c /“ * c . (3) 

* V a-a'\ u-b’ * a-a'\ u b’ 

, ,, 2h - a - a' N 
u -~b' 


N = 2- 


a -a' 
VN 
a - b b 


(4) 




, = J sin 2< 


(<’) 


Along a jet surface, q - Q, and 

ch W - cos. 9 - cos a - J sin '2o(a - «')/(« - b), (5) 

if tf = a a< the source x of the jet iB, whcic u 00, and sujiposing 
0 -ft, ft' at the end of the streams where u ;, 

u-b ^ J sm -’a M - ; 2^ cos 9 - cos ft 

a - a' « os a - cos 9' a - a’ * (cos a - cos ft) (cos a - cos 9) ’ 
cos 9 - cos ft' 

(cos a - coT;?T(cbs 0 - cos 9) ’ 
and yA being constant along a stream hue 
dq>_dw ^ds dq> dwdu 
du ~ du ' ^ul9 ~ d9 ~ du 3^’ 
xQ ds -K ds {(MH_a - cosyt) (cos o - cos ft') sm 9 
m \ m' d9~ c d9 ' (cos a - cos 9) (cos 9 - cos ft) (cos - t os ft') ’ 

_ sm 9 cos a - cos ft' _ sm (? 

' cos a - cos 9 ^ cos ft - cos ft' cos 9 - cos ft 
cos a - cos ft sm 9 
cos cos (j' cosH-cos^" 
giving the intrinsic equation of the surface of a jet, with proper 
attention to the sign 

From A to B, 9 = 0, 


(7) 


ch() = 


ch log ^ — cos a - 4 sm *a**- 
^ q * a 


sh 0 sh log ^ ^ 

Q (u - b) cos a - J(a - a') sin *1 
q u-b 

„d5 ^ ds d<p Q rfu; 

'^^du ~ ^-dtp du~ q du 

_m^ m' (i4 - b) cos a - i (a - «') sm *0 + ^/{a - 

/ -M 

_AB f‘’(2b-a-a’Xu-b)-2(a-hXb-a')+S^/(a-b b- 
a-a' J-u u-f 


4- ^/(a -MM- a')sm a 


’I?' 




(ro) 

with a similar expression for BA' 

The motion of a jet impinging on an infinite barrier is obtained 
by putting J = a, j' = a' , duplicated on the other side of the barrier 
the motion reversed will represent the direct collision of two jets of 
unequal breadth and equal velocity When the barrier is small 
compareil with the jet, a = p = ft', and G Kirchhoff's solution is 
obtained of a barrier placed obliquely m an infinite stream 

Two corners B, and B, in the wall x\, with a'= - 00 , and w - i, 
will give the solution, by duplication, of a jet issuing by a reentrant 
mouthpiece placed symmetrically in the end wall of the channel 
or else of the channel blocked partially by a diaphragm across the 
middle, with edges turned back symmetrically, problems discusml 
by J H Michell, A E, H Love and M. R6thy 
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When the polygon is closed by the walls joining, instead of reach- 
ing back to infinity at mx ' , the liquid motion must be due to a 
source, and this modification has been worked out by B Hopkinson 
in the Proc Land Math boc , 1898 

Michtll has discussed also the hollow vortex stationary inside a 
polygon {Phxl Trans , 1890), the solution is given by 

ch nO = sn w, sh wO = * cn w (i i) 

so that, round the boundary of the polygon, ^=K', sm«tf=o, 
and on the surface of the vortex ^ = 0, Q, and 

cos sn Jir - am y/c, (12) 

the intrinsic equation of the curve 

This IS a closed Sumner line for « 1, when the boundary consists 
of two parallel walls , and n — J gives an Llastica 

44 The Motion of a bohd through a Liquid —An important 
problem m the motion of a lujuid is the detcrmmation of the state 
of velocity set up by the pa-isage of a solid through it , and thence 
of the pressure and reaction of the liquid on the surface of the solid, 
by whii h Its motion is tnfiuonced when it is free 

Beginning with a single body in liquid extending to infinity, and 
denoting by If, V, W, P, Q, R the components of linear and angular 
velocity with respect to axes fixed in the body, the velocity function 
takes the form 

= U^i + f W(^3 + Pxi + QXa + Rx 3 > (i) 

where the <t>\ and x's arc functions of x, y, x depending on the 
shape of the body , interpreted dynamically, C - represents the 
impulsive pressure required to stop the motion, or C f p0 to start it 
again from rest 

The terms of 0 may be determined one at a time, an<l this problem 
IS jHirely kinematical , thus to determine 0,, the component U alone 
IS tiik( n to exist, and then I, m, w, denoting the direction cosine-, of 
the 1101 mal of the snrf.ice drawn into the exterior lujuid, the lunction 
01 must bi determined to satisfy the conditions 

(i ) vVi -o. throughout the liquid , 

(ii ) ^ the gradient of 0 down the normal at the surface 
of the moving solid , 

(ill ) o, over a fixed boundary, 01 at infinity , 
similarly for 0.j and 03 

lo determine Xi the angular velocity P alone is introduced, and 
the conditions to be satisfied are 


(i ) v^xi " throughout the liquid . 

(11 ) -mt~ ny, at the surface of the moving body, but zcio ovtr 
a fixed surface, and at infinity , the same for xt and xx 
For a cavity filled with liquid in the interior of the Ixidy, since the 
liquid inside moves bodily for a motion of translation only, 


'Pi - 4 >i~ -y, <Pi (^) 

but a rotation will stir up the liquid in the cavity, so tliat the x’s 
depend on the shape of the surface 
The ellipsoid was the shape first worked out, by George Green, m 
his Research on the Vibration of a Pendulum in a Fluid Medium (1833), 
the extension to any other surface will form an imjxirtant step in 
this subject 

A system of confocal ellipsoids is taken 




( 3 ) 


and a velocity function of the form 


•p^xxp, (4! 

where 0 is a function of X only, so that 0 is constant over an ellipsoid , 
and we seek to determine the motion set up, and the form of 0 
which will satisfy tlie equation of continuity 

Over the ellipsoid, p denoting the length of the perpendicular from 
the centre on a tangent plane, 


Thence 


1 /»! py p: 

( 5 ) 

p»jJt pvjfi 

* " (a« + X)^ -f X)2 '*■ (c-* -f X)"’ 

( 6 ) 

- {a3 -1 \)P + (6» + X)m» + (c* + X)»i*, 

( 7 ) 

= a*P -4 + cht* -4 X, 


d\ 

( 8 ) 






( 9 ) 


SO that the velocity of the liquid may be resolved into a component 
-0 parallel to O4, and - 2 {a*+X)W 0 /rfX along the normal of the 


ellipsoid , and the liquid flows over an ellipsoid along a line of slope 
with respect to O-r, treated as the vertical 
Along the normal itself 

* = + <■») 

SO that over the surface of an ellipsoid where X and 0 are constant, 
the normal velocity is the same as that of the ellipsoid itself, moving 
as a solid with velocity parallel to Ox 

U = 


-0-a(aa-f-X)jj[', 


moving 

(II) 


and so the boundary condition is satisfied , moreover, any ellipsoidal 
surface X may be supposed moving as if rigid with the velocity in 
(It), without dtsturbuig the liquid motion for the moment 
The contmmty is secured il the liquid between two ellipsoids X 
and X,, moving with the velocity U and Uj of equation (ii), is 
squeezed out or sucked in across the plane ^ = o at a rate equal to the 
integral flow of the velocity 0 across the annular area Oj ~ a of the 
two ellipsoids m<uJe by -r = o , or if 

aU-OjUj^y 

a-^irv'(^® + X c" + \) (ij) 

Expressed as a differential relation, with the value of U from (ii), 

r / -■- / "-1. 1 1^* 

(fxL"'' 

dp\ 

d\) 

and integrating 


so that we may put 


(ag(.2(a‘« + X)3‘?^(a 
{a^ f ^ ^ constant, 


(M) 

(15) 


(16) 


, ( Ud\ 

j [a^-t > 


(17) 

(18) 


(a^ -1 X)B’ 

P* = 4(aHX)(<)8-*-X)(ta + X), 
where M ilenotes a constant , so that 0 is an elliptic integral of the 
second kind 

J he (juiesccnt ellipsoidal surface, over which the motion is entirely 
tangential, is the one for which 

2 (a‘=-fX)^^ + 0---o, (ly) 

and this is the infinite boundary ellipsoid if we make the upper limit 
X, :-00 

Ihc velocity of the ellipsoid defined by X -a o is then 


U- 


M /*«>_ MdX 
ab~c~Jo {(^ + \)P 

M / A V 


with the notation 


so that m (4) 


(20) 


A or A;^ 


=/; 


abc d\ 
(a2 + X)P 



~ - 2abc 

d ( 
da^l 

■”dx 

A F' 

(21) 

M * 

_ Ur\ 



(22) 

xA 

abc 

“ I - Aa’ 

01-' 

1 - Aj’ 


in (i) for an ellipsoid 

The impulse required to set up the motion in liquid of density p is 
the resultant of an impulsive pressure p0 over the surface S of the 
ellipsoid, and is therefore 

/i^WS = p0oJ/^WS 

= /)03 (volume of the ellipsoid) = 0oW', (23) 

where W' denotes the weight of liquid displaced 

“ . of tlie liquid parallel to O-r by aW', 


Denoting the effective inertia 0 
the momentum 

*W'U^0„W' 

* U^l-Ao' 

in this way the air drag was calculated by Green for an ellipsoidal 
pendulum 

Similarly, the inertia parallel to Oy and Ox is 

IX r ~ r • 

and 

A-|-B + C = a*c/iP, A3-fBo-fCo = i 

For a sphere 

a = b = c, Ao»B#»Cjtri, a = ^ = 


(*4) 

(25) 


(26) 

(* 7 ) 

(28) 

(29) 
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«o that the elective inertia oi a ejihere hi increased hy halt the wejght 
of liquid displaced , and in fnctionlese air or liquid the sphere, of 
weight W, will describe a parabola with vertical acceleration 

W-W' , , 

WTiW'ff- 

Ihus a spherical air bubble, m wduch W/W' is insensible, will begin 
to rise m water with acceleration zf 

45 When the liquid is bounded externally by the fixed ellipsoid 
\ = Xj, a slight extension will give the velocity function <ft of the 
liquid in the interspace as the ellipsoid \ = o is passing with velocity 
U through the confocal position , 0 must now take the form a f N), 
and will satisfy the conditions m the sliape 

abc Ml adcd\ 

^ A + B, + C, "iVi"^ ix («-+M'P 

+ afcc Ml abcd\ » 

«iVi i„(a^fX)P 

and any confocal ellipsoid defined by X, internal or external to 
\ = Xj, may be supposed to swim with the liquid for an instant, 
without distortion or rotation, with veloaty along Or 

^Bo + Co-Bi-Ci 

Since - Ujt IS the velocity function for the liquid W' filling the 
ellipsoid X = o, and moving bodily with it, the effective inertia of the 
liquid m the interspace is 

Aj 4- Bj + Cj 
Bo + C„-Bi-Ci 

If the ellipsoid is of revolution, with b = c, 
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(2) 


,,, \ + 2Bi 


(3) 


(4) 


(5) 


and the Stokes’ current function ^ can be written down 

I 1 I T 2 ^ ~ ^^i 

rciiucing, when the liquid extends to infinity and B, = o, to 

so that m the relative motion past the body, as when fixed m the 
current U parallel to rO, 

= (6) 

Changing the origin from the centre to the focus of a prolate 
sphiroid, then putting b"- pa, \^\'a, and proceeding to the limit 
where <* = oo , we find for a paraboloid of revolution 
p B_ p 


+ > + 

w ith \'-oo\ cr the surface of the paraboloid , and then 
'-\V[yi~pJ(,ri + y^)+pje], 
-lUp[J(x^ + y^)-x]. 
d>= -^Vp]os[^(x^ f>'2) + r] 

The relative path of a liquid particle is along a stream Imc 
p' = a constant, 


PY _ (yJ _ c ^)2 


'■ ^ " 2 p{y^ “ c*) 

a , while the absolute path of a particle m space will be given by 
dy _ r-<r__ y^^ 

dx~ y ~ jpy ’ 
ya-c* = aa^w#. 

46 Between two concentric spheres, with 
o^ + X = r*, a2 + X, = a,2, 


_p2y2+ (ya_t2)a 


(7) 

(8) 

(9) 

(10) 

(It) 

(12) 

(13) 


\ = B ^C = a»l 3 r», 


(M) 

(!■>) 

(I) 


a* 


and the effective inertia of the liquid m the interspace is 


f 2<t* „ 


( 2 ) 


(3) 


2 A 0 - 2Aj ' Oj* - 

When the spheres are not concentric, an expression for the effective 
inertia can be found by the method of images (W M Hicks, Phtl 
Trans , 1880) 

The image of a source of strength m at S outside a sphere of 
radius a is a source of strength /uilf at H, where OS = /, OH* a*//, 
and a line sink reaching from the image H to the centre O of 
line strength - nja , this combination will be foimd to produce no 
flow across the surface of the sphere. 

Tidcing Ojt along OS, the Stokes' function at P for the source S 


18 M cofi PSw, and of the source H and line sink OH 1 
and - (|i/«)(I*0 - PH) , so that 


*3* 

cos PHt 




cos PS* + cos PHx - 


and -/X, a constant, over the surface of the sphere, so that thoie 
Is no flow across 

When the source S is inside the sphere uinl H outside, the lino 
smk muHt extend frona H to mfiiuty In the image system , to reahre 
physically the condition of zero flow across the sphere, an eijual 
sink must be introduced at some other internal point S' 

When S and S' he on the same radius, taken along Or, the Stokes' 
function can be written down , and when S and S' coalesce a doublet 
is produced, with a doublet image at H. 

For a doublet at S, of moment m, the Stokes'* function is 


(5) 


( 6 ) 


(7) 


m“^cosPSjr-= 

and for its image at H the Stokes' function is. 

SO that for the combmalion 

/a* r I \ a? P \ 

( P i 3 h ' " PS"' ) (ph ' " PSV ’ 

and this vanishes ovei the surface of the splicre 

Thcie IS no Stokes' function when the axis of the doublet at S 
does not pass through O . the imaue system will consist of an 
mclined doublet at H, making an equal angle with OS as Ihc doublet 
S, and of a parallel negative line iloublct, extending from H to O, 
of moment varying as the distance fioni O 

A distribution of sources and doublets over a movmg suifacc 
will enable an expression to be obfaimxl for the velocity function 
o! a body moving m the presence of a fixed sphere, or inside it 
Ihc method of elcclncal images will enable the stream function p' 
<0 he inferred from a distribution of doublets, finite 111 nuinbir 
when tJie surface is composed of two splu'rcs inUisecting at an 
angle ir/w, where m is an integer (R A Htrnian, Quart Jour of 
Math xxii ) 

'Ihus for m~2, the spheres are orthogonal, and it can be verified 


f -iU/, I ®'V 

^ \ rp r.p >V 


( 8 ) 


where <1,, a.^, a-a^aJkJ[a-P + a,f) is the ratlius of the spheres and 
their circle of intersection, and r^, r the distances of a point 
from tlieir centres 

The corresponding expression for two orthogonal cylinders will be 


With aa* 00, these reduce to 


(9) 


(10) 




(n) 


for a sphere or cyhndcr, and a diametral plane 

Two equal spheres, uiteisecting at 120^, will icquiic 

«‘(«-2x) ^ a‘(^+2a)"| 

-' 3 * -j’ 

with a sunilar expression for cylinders , so that the plane x -o 
may be introduced as a boundary, cutting the surface at 60”. I he 
motion of these cylinders across the line of centres is tlie equivalent 
of a line doublet ^ong each axis 

47 The extension of Green’s solution to a rotation of the ellipsoid 
was made by A Clebsch, by taking a veloaty function 

i>-^xyx (1) 

for a rotation R about Ox , and a similar procedure shows that an 
I'llipsoidal surface X may be in rotation about Ox without disturbing 
the motion if 

/(6’‘‘ + X)- r/(a'-* + X) ’ 

and that the continuity of the liquid is secured if 

(08 + X)»«(fc8 + X)*'^c8 + = constant, 


R= - ' 


r 

A («•+>)< 


'a\- 

NiiX N Ea-Aa 

x)(6* + xyp adc' «8- 


(2) 


(3) 


- ' 


and at the surface X * o. 


/I i\N B,-Ao_ N I 

* /I I S B,- A/ 

(a^-h^^KdP-trb^ 


(4) 


(5) 


(6) 
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The velocity function of the liquid inside the ellipsoid X = o due 
to the same angular velocity \vill be 

+ (7) 

and on the surface outside 

(8) 


N Bo-Ap 
</>o ^y^ ~- abc ~ b- ' 


that the ratio of the exterior and interior value of <p at the surface 

(9) 


4 >d _ _ 

0, " (a-* - b^) ■- ( b; - a;) ' 

and this is the ratio of the effective angular inertia of the liquid, 
outside and inside the ellipsoid X-o. 

1 he extension to the case where the liquid is bounded externally 
by a fixeil ellipsoid X - X, is made in a similar mannei, by putting 
<f>--xy{x ^M), (10) 

and the ratio of the efftctive angular inertia m («)) is changed to 
- abc 

fl** - _ o,“ - b,^ abc 


(B„ ^ A,) - (B, - A,) * 


^(Bo-Ao)-t (B,-A,) 


(") 


Make r 


for confocal elliptic cylinders , and then 

ab ab / + ^ 


/ («" + X)</(4 »' + X 1“ + 


and tlun as above in § 31, with 

a-rcho, b=cbha, a, = ;v/(a'^ + X) =f ch a„ 6,=csha, (13) 
’ho ratio m (ii) agrees with § 31 (6) 

As before in § 31, the rotation may be resolved into a shear-pair, 
in planes perpendicular to Or and Oy 

A torsion of the ellipsoidal surface will give rise to a velocity 
function of the form wheic ll can be expressed by the 

elliptic integrals A^, B^, C^, in a similar manner, since 


J A 


48 The determination of the ^'s and x’s »'■ a kmematical 
[iroblem, solved as yet only for a few casts, such as those discussed 
above 

But supposing them determined for the motion of a body through 
a liquid, tW kinetic energy T of the system, liquid and l)ody, is 
expiessible as a quadratic function of the components U, V, W, P, 
y, K. I he partial differential coefficient of T with respect to a 
component of velocity, linear or angular, will lie the component of 
momentum, Imear or angular, which torresponds 
Conversely, if the kmctic energy T is expressed as a quadratic 
function of v,, x^, y„ y,, the components of momentum, the 

partial differential coefficient with respect to a momentum com- 
ponent will give the component of velocity to correspond 

These theorems, which hold for the motion of a rmgle rigid body, 
are true generally for a flexible system, such as considered here for a 
liquid, with one or more rigid bodies swimming m it , and they ex- 
jiress the statement that the work done by an impulse is the product 
ot the impulse and the arithmetic mean of the initial and final 
velocity : so that the kinetic energy is the work done by the impulse 
m starting the motion from rest 

Thus if r IS expressed as a quadratic function of U, V, W, P, Q, R, 
the components of momentum corresponding are 

(I) 


rfT 

dT 

dT 

rfU’ 



dT 

dT 

dT 


^»-dg' 

^’='''dR’ 


but when it is expressed as a quadratic function of Xj, y„ 

<rr „ rfT dT 


u= > , v-= ^ 

</r,’ 


W = 


dx^’ 


(*) 


__ dT 
~dy,’ dy^ "dy,* 

I he second system of expression was chosen by Clebsch and 
adopted by Halphen in his Fonchons elhpttques , and thence the 
dynamical equations follow 


dt Vy, Vy,’ 

dT 


.dT . dT 


L; 


, M = 


N = 


(3) 

(4) 


dT 

where X, Y, Z, L, M, N denote components of external applied force 
on the body 


These equations are proved by taking a hne fixed in space, whose 
direction cosines are /, tn, n, then 

^^:=nP-lR, ^”=/Q-»«P (5) 

If P denotes the resultant linear impulse or momentum m this 
direction 

R =lxi+mx^ + nxs, (6) 

dP dl dm dn 

dr^d/« + 

da_, dx^ 

' dt’ 






dx. 

^"\dt 

= /Xi-wY+nZ, (7) 

for all values of /, m, n 

Next, taking a fixed origin fi and axes parallel to Ox, Oy, Oz 
tlirough O, and denoting by x, y, z the cooidmates of O, and by G 
the component angular momentum about ii in the direction (/, m, n) 
G=/(y, -x^-yx^) 

^m(y^ -XgA +x,z) 

+ n(Vj “AiV -t aTjA) (8) 

Differentiating with respect to /, and afterwards moving the fixed 
origin up to the moving origin O, so that 

dx .. dy dz 
dt=^> dt=^' dr 


X =y but 

do 


dt 


=l\ 


= W, 

+ w(-j;^-yaP+yiK - \-x,\\^ 

+»(‘^/~yiQ+yiP-hV+Ar,u) 


= /L -t-mM + «N, (9) 

for all values of I, m, n 

When no external force acts, the case which we shall consider, there 
arc three integrals of the equations of motion 
(1 1 T -constant, 

(n ) x,** +a/ -t sF*, a constant, 

(ill ) x,y, + ijjyi +^'iys = » =GF, a constant , 
and the dynamical equations in (^) express the fact that x,, a 2, x, 
are the components of a constant vector having a fixed direction , 
while {4) shows that the vector resultant of }\, y.^, y^ moves as if 
subject to a couple of components 

XjW-x,V, x,U-x,W, XjV-XjU, (10) 

and the resultant couple is therefore perpendicular to F, the re- 
sultant of x„ xj, Xj,, so that the component along OF is constant, as 
expressed by (111) 

If a fourth integral is obtainable, the solution is reducible to a 
quadrature, but this is not possible except in a limited senes of cases, 
investigated by H Wel^r, F Kotter, R Liouville, Caspary, 
Jukovsky, Liapounoff, Kolosoff and others, chiefly Russian mathe- 
maticians , and the general solution requires the double-theta 
hyperelliptic function 

49 In the motion which can be solved by the elliptic function, the 
most general expression of the kinetic energy was shown by A. 
Clebsch to take the form 

T-4/»(x,«-(-X2*) + ip'x« 

+</(^iyi+^2yi) + 'f'’^^j 


+ iy(y,^-)-y?)‘+ir'yj^” 
so that a fourth integral is given by 

dVildt =0, y, = constant , 

+»'y9) +»'yi) -%Vi). 

= (at,* + (yi® + Vi) - (PG - Xjyg)^ 

= (^i® + X2*) (yi* -1- y,* + yj 2 - G*) - (Gx, - Fyjjs, (4) 

in which 

x,8-l-x/ = F'’-x,* x,yi-t-X2yj^=FG-Xs)’„ (5) 

=2T -/>(x,*-»-x,^ 

- 2?(x,yi -f- XjV,) -2qx^3- r'y^ 

= - ?')^3y3 + »»»1. (6) 

mj = 2T - pF* - 2?FG - r,y/, (7) 

so 

<») 

where X, is a quartic function of x„ and thus i is given by an elliptic 


(1) 

(2) 

(3) 
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integral of the first kind , and by inversion Xg is m elliptic function 
of the time t Now 

(;r, +y,0 =;rjy, ^ x^^ + t{x^y^- x^^^) 

-FG-^r^yj + i^/X,, (9) 

y, + y.2» ^ FG - + I (lo) 

Xi+X^t Xi‘‘+X^- 
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(lO 


^ / V / FG “ Xiy^ "1“ 1 ( 1 2^ 

;Aog{x^+xj) = -{q -q)x,-rys + rXi F^-V ’ 


log =-(?'- ?) - (»'' - »')>'» ~ F»' p] _ -1) 


requiring the elliptic integral of the third kind , thence the ex- 
pression of Xj + r/ and y, + y^t 

Introducing ILuler’s angles 6 , q>, 1/', 

r, F sm sin 0, a:^ r=F sin <J cos 

jTj f;r2i -iF sin tfc r,=:Fco3tf, (14) 


sin =P sin 0 ^ y cos 0, 


(>5) 


dT dT 

= +ry^)Xy^-^qx^+ryJ)XJ 
^?(V + ^i'0 +»'('fiyi+^i>'a) 

= r/F‘*sin‘id + r{FG-rj-J, (16) 

/FG - r^',Fn/v3 


(17) 


F(X+Yt) = 


( 22 ) 


ellmtic integrals of the third kind 

Employing G KirchhottS expressions for X, Y, Z, the coordinates j 
of the centre of the body, : 

FX =y, cos vY + Vjcos vY 1 v,cosrY, (18) 

FY = -yiCOSArX +y2CosyX -fViCOsiX, (19) I 

G - y, cos ArZ + y^ cos + yj eos iZ, (20) 

pj(XJ + Y2) -= y;-i + V./ + y ■i - G\ (2I ) 

Fy , - Gat, + 1 ^/X , 0» 

Suppose ATj - F is a repeated factor of X^, then Vj = G, and 

X, = (;r,-F)^[^-"^(r, + F)2 i 2^'; V,(;r3 +F) -G^j, (23) 
and putting - F y, 

{%y = rY[/;^F"‘ + /^-h'Cr -G2 

^•j( 2^-^F+^ ^"-^G)y (24) 
so that the stability of this axial movement is secured if 

A - + 4^-^^FG - (25) 

IS negative, and then the axis makes r ,J(- A)/ir nutations per second 
Otherwise, if A is positive 

f 

/>'v/(A+2By fCy-O 

I sh- VA v/( \ + 2 By -^v-) I ch-> A+By 
“ \i\ ch-i ’ y VlB-* ~ AC) ^/A sh"* y ^/{B^ > AC)’ ' ' 

and the axis falls away ultimately from its onginal direction 

\ number of cases are worked out in the American Journal of 
Mathematics (1907), m which the motion is made algebraical by the 
use of the pseudo-elliptic integral To give a simple mst.uice, 
changing to the stereographic projection by putting tan \9=x, 

(^xe^'YP = (a: -I- 1) v/X, -I- z{a: - I) ^/Xj, (27) 

^ + flAT^ + 2aAr-*+ ^(a -t-6)Ar^ + 26Ar±b, (28) 

N''=-8(a+6), {29) 

will give a possible state of motion of the axis of the body , and the 
motion of the centre may then be inferred from {22) 

50 The theory preceding is of practical application m the 
investigation of the stability of the axial motion of a submarine 
boat, of the elongated gas bag of an airship, or of a spinning rifled 
projectile In the steady motion under no force of such a body in 
a medium, the centre of gravity describes a helix, while the axis 
describes a cone round the direction of motion of the centre of 
gravity, and the couple causing precession is due to the dis- 
placement of the medium. 

In the absence of a medium the inertia of the body to trans- 
lation IS the same in all directions, and is measured by the 


weight W, and under no force the C G. proceeds m a straight 
Ime, and the axis of rotation through the C,G preserves its 
original direction, if a principal axis of the bod> , otherwise 
the axis describes a cone, right circulai if the Ixidy has uniaxial 
symmetry, and a Poinsot cone in the general lase. 

But the presence of the medium makes the effective inertia 
depend on the direction of motion with respect to the external 
shape of the body, and onW' the weight of fluid medium displaced 
Consider, for example, a submarine boat under water , the inertia 
IS difiercnt for axial and broadside motion, and may be represented 
by 

c,=W-(-W'a, +W'/1, (I) 

w'here a, /3 arc numerical factors depending on the external shape , 
and if the C G is moving with velocity V at an angle 0 with the axis, 
so that the axial and broadside component of velocity is u - \' cos <p, 
w = Vsin0, the total momentum F ol the medium, represmted by 
the vector OF at an angle /I with the axis, vmII have components, 
expressed in sec lb, 

F cos d - (W I W a) ^ cos 0, F sin 0 = -- (W s \V '/!) J sin 0 (2) 

Suppose the body is kept from turning as it advancts , aftei t 
seconds the CG will have moved from O to O', where 150'- Vt , 
ami at O' the momentum is the same in magnitude as betore, but 
its vector is displaced from OF to O'F' 

For the body alone the resultant of the components of momemtum 

V V V 

\V cos0andVV- sin0isVV see lb, (d 

g ^ g ^ g ’ 

acting along OO', and so is unaltered 

But the change of the resultant momentum h' of the medium as 
well as of the body from the vector OF to O'h' requires an impulse 
couple, tending to increase the angle FOO', of magnitude, m sec 
foot-pounds 

F OO' sinFOO'=FVfsin ((1-0), (j) 

equivalent to an incessant couple 
N FV sin (tf - 0) 

= (F sin D cos 0 - F cos 0 sin 0) V 
= (co-Ci){\-lg) sin 0 cos 0 

= VV'0 ~tt)MV/g (1) 

This N 13 the couple m foot-pounds changing the momentum ot the 
medium, the momentum of the body alone remaining the same , the 
medium reacts on the body with the same couple N m the opposite 
direction, tending when Ca“fi *8 positive to set the body bio^side 
to the advance 

An oblate flattened body, like a disk or plate, has Cs -Cj negative, 
so that the medium steers the body axiallv , this may be verified by a 
plate dropjied in water, and a leaf or disk or rocket-stick or piece of 
paper falling in air A card will show the influence of the couple N if 
projected with a sjnn m its plane, when it will be found to change its 
aspect in the air 

An elongated body like a ship has Cj - c, positive, ami the couj^k N 
lends to disturb the axial movement and makes it unstable, so th.it 
a steamer requires to be steered by constant attention at the helm 
Consider a submarine boat or airship moving freely with the 
direction of the resultant momentum horizontal, and the axis at a 
slight inclination 0 With no reserve of buoyancy W =rW', and the 
couple N, tending to increase 0, has the effect of dimmisliing flu* 
metaccntric height by h ft vertical, where 


W/i tan ^ ^ N (cj - c,)^' “ tan 0 , 


(7) 


51 An elongated shot is made to preserve its axial flight 
through the air by it the spin sufficient for stability, 

without which It would turn broad&ide to its advance ; a top in 
the same way is made to stand upright on the point in the 
position of equilibrium, unstable statically but dynamically 
stable if the spin is sufficient , and the investigation proceeds m 
the same way for the two problems (see Gyroscope) 

The effective angular inertia of the body in the medium is now' 
required , denote it by C, about the axis of the figure, and by C about 
a diameter of the mean section A rotation about the axis of a 
figure of revolution docs not set the medium in motion so that C. 
the moment of inertia of the body about the axis, denoted by W/< , 
But if WA5 IS the moment of inertia of the Ixidy about a mc.in 
diameter, and m the angular velocity about it generated by an impul^ 
couple M. and M' is the coimlc required to set the -.urroundmg mcilmni 
m motion, supposed of effective radius of gyration k', 

WJi|«=M-M', W'A'*« = M’, (I) 

(WJ?*-»-W'A'2)w^M. (2) 

Cj=Wft| 4.W'A'« = (W (3) 

m which we have put where e is a numerical factor depend- 

ing on the shape 
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If the shot Ls spinning about its axis with angular velocity and 
18 precrssmg steadily at a rate ft, about a line parallel to the resultant 
momentum f at an angle the velocity oi the vector of angular 
momentum, as m the case of a top, is 

Cipft , sm e - Cy sin 6 cose, (4) 

and equating this to the impressed couple (multiplied by g), that is, to 
fN=(<Ji-Ca)Vtan<», (5) 

and dividing out sui which equated to zero would imply perfect 
centring, we obtain 

C cos 0 - Ci/>M + (Ca - sec = o (6) 

Tlic least admissible value of p is that which makes the roots equal 
of tins (luadratic m ft, and then 

ft^l^sticO, (7) 

the roots would be imaginary for a value of p smaller than given by 

(8) 

(«) 

If the shot is moving as if fired from a gun of calibre d inches, m 
which the rifling makes one turn in a pitch of n calibres or nd inches, 
so that the angle 5 of tlie rifling is given by 

tan S = rrdlnd - \dplu, (10) 


If # denotes the density of the metal, and if the shell has a cavity 
homothetic with the external ellipsoidal shape, a fraction / of the 
linear scale , tlicn tlie volume of a round shot being and 

^ird'x 01 a shot x calibres long 

= lird'x(i - p)ff, (20) 

W,V-i>r<i»;r^(i-/»)o, (21) 


If p denotes the density of the air 01 medium 
W =^ird'xp, 


\\' i 

Vv “"i - 

d^ 10 1 -/•’ 


0 

kp 


x* + t 


tan-* 5 =-(/i - a) 


;r* + i 

id -py 


(22) 

(23) 

(24) 

(25) 
( 20 ) 


in which <r/p may be replaced by 800 limes the S G of the metal, 
taking water as 800 times denser than air on the average, m 
round numbers, and formula (10) may be written ntana=B-, or 
n3 — 180, when 4 is a small angle, and given in degrees 

From this formula (20Y the table following has been calculated 
by A G Hadcock, ana the results are in agreement with practical 
experience 


Table of Rifling for Stability of an Liongated Projectile, x Calibres long, giving S the Angle of 
Rifling, and n the Pitch of Rifling in Calibres 


2 o 

2 5 

3 o 

3 5 

4 o 
4 1 


10 o 
Infinity 



Cast-iron Common Sliell 

Palllser Shell 

i Solid Steel BuHet 

Solid Lead Bullet 


/-!.SG 7'2. 

/-i.SG 8 

! /-o. 

SC, 8 

/=:0, SG 10'<) 

1 

S 

n 

1 « 

M 

4 

n 

s 

n 

0 0000 

o'* 0' 1 

Infinity 

1 0* 0' 

Infinity 

0” 0' 

Infinity 

0° 0' 

Infinity 

0 4942 

0 6056 

2 49 

63 87 

2 32 

71 08 

2 29 

72 21 

2 08 

84 29 

3 4<i 

42 91 

1 3 23 

53 3* 

3 ly 

54*17 

2 51 

b3 24 

0 6819 

4 4* 

38 45 

4 '3 

42 79 

4 09 

43 47 

3 38 

50 74 

0 7370 

5 35 

3 i tj 

5 02 

35 75 

4 58 

36 33 

4 15 

42 

0 7782 

0 8100 

6 30 

27 60 

5 5* 

30 72 

5 45 

31 2T 

4 5 (> 

36 43 

7 24 

24 20 

6 40 

26 93 

6 32 

27 36 

5 37 

31 94 

0 8331 

8 16 

21 50 

7 28 

23 98 

7 21 

24 36 

6 18 

28 44 

0 8721 

to 05 

1767 

9 04 

19 67 

8 56 

19 98 

7 49 

23 33 

0 9395 

16 57 

10 31 

15 *9 

ri 47 

15 05 

II 65 

13 00 

13 60 

1 *0000 

go 00 

1 0 00 

90 00 

0 00 

90 00 

0 00 

90 00 

0 00 


which is tlic ratio of the linear velocity of rotation \dp to u, the 
velocity of advance. 


_d'Pl_ 


"4 mJ 




‘ Ca ^i* 


W' / 

- 




(«) 


For a shot in air the ratio W'/W is so small that the square mav 
be neglected, ami formula (11) can be replaced for practical purpose 
m artillery by 

ra W', 


tan" 5-^ 


W 




(12) 


if then we can calculate /9, a, or /3 - a for the exteinal shape of the 
shot, this equatkin will give the value of 4 and n required for stabihty 
of flight in tlie dir 

The ellipsoid is the only shape for which a and fl have so far been 
determined analytically, as shown already in ^ 44, so w-e must rentnct 
our calculation to an egg-shaped bullet, bounded by a prolate 
ellipsoid of revolution, in which, with b ~- 

ah^dX /•«> alPdk 




{a^ + \)v'[4(a“ + X)(fc“+X)‘-*} 


_ r® abM\ . 


(M) 


(15) 


““i-A,’ ^“r=B^“rTA<, i+2a 
The length of the shot being denoted by / and the calibre by d, and 
the length in cahbreS by x 

lldoialib^x, (16) 


= (18) i 

ir*Ao + = - i)]- (19) 


52 In the steady motion the centre of the shot describes a helix, 
with dxial velocity 

ucos 0 -f-vsme = (^i + cos nsec 0, (i) 

and transverse velocity 

Msm0-t»cosfl = ^i jwsm^ » 03-o)Msm<?, (2) 

and the lime of completing a turn of the spiral w nrfft 
When n lias the critical value m (7), 

^^~^p^^cos 0 -~'^^{\^ + i)cosd, (3) 

which makes the circumference of the cylinder on which the helix 
IS wrapped 

^(« sin ^ - V cos d) = - a) (at^ 4. 1 ) sin^ 0 cos 0 

tt:nd{fl ■e.){x^ ■\-i)smdcos 0 , (4) 

and the length of one turn of the helix 

^^{ucose +vsm 0 ) -nd{x^ hi) , (5) 

thus for x--\, the length is 10 times the pitch of the rifling 

53 The Motion of a Perforated Solid in Liquid — In the preceding 
mvestlgation, the liquid stops dead when the body is brought to rest , 
and when the body is in motion the surronnding liquid moves m a 
uniform manner with respect to axes fixed m the body, and the 
force experienced by the body from the pressure of the liquid on its 
surface is the opposite of that required to change the motion of the 
hqold ; this has been expressed by the dynamical equations given 
Above Bat if the body is perforated , the liquid can circulate through 
a tiole, in reentrant stream Imes Imked with the body, even while 
the body is at rest , and no reaction from the surface can influence 
this circulation, which may be supposed started m the ideal manner 
de^nbed in § 29, by the application of impulsive pressure across an 
ideal niembrane closmg the hole, by means of ideal mechanism 
connected with the body The body is held fixed, and the reaction 
of the mechanism azKl the resultant of the impulsive pressure on the 
surface are a measure of the impulse, linear y, t, and angular 
k, fi, r, requited to start the circulation 
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This impulse will rcmam of constant magnitude, and fixed 
relatively to the body, which thus exjienences an additxmal reaction 
from the circulation which is the opposite of the force requireil to 
change the position in space of the circulation impabe , and these 
extra forces must be taken into account in the dynamical equations 
An article may be consulted in the Phil Mag , April 189^, by 
G H Bryam, m which the analytical equations ot motion are 
deduced of a perforated solid m lupnd, from considerations purely 
hydrodynaraical 

The eilect of an external circulation of vortex motion on the 
motion of a cylinder has been investigated m § 29 , a similar pro- 
cedure will show the influence of circulation through a hole in a solid, 
taking as the simplest illustration a ring-shaped figure, with uni- 
planar motion, and denoting by f the resultant axial linear 
momentum of the circulation 

As the nng is moved from O to O' m time t, with velocity Q, and 
angular velocity R, the components of liquid momentum change 
from 

aM'U +{ and ^M'V along and Oy 
to aM'U' and / 3 M'V' along O' r' and O'y', (i) 

the axis of the nng clianging from 0;r to 0*x' , and 
U =Qcose, V=:Qsind, 

U'=gcos(<?-K 0 , V'^Qsin( 0 -K 0 , (^) 

so that the increase of the components of momentum, X,, Y,, and N,, 
linear and angular, arc 

Xj = (aM'U' + f) cos Rf - aM'U - ^ - /SM'V' sm Kf 

= (o - ^1)M'Q bin (e - Rf) bin lit - ^ ver R/ (3) 

Yj = (aM'U' +f) bin Rt +^M'V'cos Rf -/3M'V 

= (a - / 3 )M'Q cos {9 - Rf) sm Rf + f sm RT, { 1) 

Ni = [ - (aM'U' +i) sm (0 - Rf) H fiU'V' cos (d> - Rf)] 00 ' 

= [ - (a -/ 3 )M'Q cos (0 - Rf) sm {0 - Ri) sm (fl - Rf)]Qf (5) 
The components of force, X, Y, and N, acting on the liquid at O, 
and rcactmg on the body, are then 

Xalt X,/f = (a--^)M'gR8mtf=:(o-/S)M'VR, (6) 

Y=lt Y,/f=(a-/J)M'QR cos^?+{R=r(a-;fl)M'UK+|R, (7) 

Z = It ZJt = - (a - / 3 )M'Q 2 sm OcobO ~ iQ sin $ 

= [-(a-/ 9 )M'U+? 3 V (8) 

Now suppose the cylinder is free , the additional forces acting on 
the body are the components of kinetic reaction of the liquid 

-.m-("-vr), -„M'(''J+Ur), (9) 

so that Its equatioiih of motion are 

m('2'+Ur)^ -/;fM'(^J+UR)-(a-/S)M'UR-iR, (ii) 

V + iV ; (12) 

and putting as before 

M + aM'~c,, M+^M'-stCj, C-t-fC'csC-, (13) 

(14) 

cf]^ + (ciV (15) 

C3rf^-(CiU+«-c,U)V-o, (lO) 

showing the modification of the equations of plane motion, due to 
the component { of the circulation 

Idle integral of (14) and (15) may be written 

CjU -i- 1 = F cos $, CjV = - F sin (17) 


- U CO, » - V ,m « * . I CO, 0. (18) 

^=Usin 0 + Vcosffs (" --) sm^cos# -i-sin 0, (19) 

at v^i Cj/ C'l 




■’(? "D ■ if *“> 


so that cos 0 and y is an elliptic function of tlie time 

When { IS absent, dxjdt is always positive, and the centre of the 
body cannot describe loops , but with f, the influence may be great 
enough to make dxidt change sign, and so loops occur, as shown in 
A B Basset’s Hydrodynamics, i 192 resembling the trochoidal 
curves, which can be looped, investigated In § 29 for the motion of 
a cylinder under gravity, when surrounded by a vortex. 


llie branch of hydrodynamics winch discusses wave motion in a 
hquid or gas is given now m tlic ai tides Sound and Wavb , while 
the influence of viscosity is considered under Hvdkaulic*^ 

References — For the history and references to the original 
memoirs see Report to the Brtitsh Association, by G G Stokes (104O), 
and W. M Hicks (1882) See also the Fortseknite der Maikematik, 
and A h. H Love, " Hydrodynamik " in the Ltttyklupddi* der 
mathematischen Wissenscha/ten (1901) (A G G ) 

HYDROMBDUSAE, a group of marine animals, recognized 
as belonging to the Ilydrozoa (? o ) by the following characters. 

(1) The polyp (hydropolyp) is of simple structure, typically much 
longer than broad, without ectodermal oesophagus or mescatencs, 
such as are seen in the anthopolyp (see article Anihozoa) ; the 
mouth IS usually raised above the peristome on a short conical 
elevation or hypostomc; the ectoderm is without cilia 

(2) With very few exceptions, the polyp is not the only type of 
individual that occurs, but alternates in the hfe-cycle of a given 
species, with a distinct type, the medusa (q v ), while in other 
cases the polyp-stage may be absent altogether, so that only 
medusa-indiv iduals occur m the hfe-cycle 

The Hydrornedusac repre.scnt, therefore, a sub-class of the 
Hydrozou The only other sub-class is the Scyphomedusae 
(qv) '1 he n> dromedusae contrast with the Scyphomedusae 
in the following points (i) 'Ihe polyp, when present, is without 
the strongly developed longitudinal retractor muscles, forming 
ridges (jtaemolae) projecting into the digestive cavity, seen m the 
scyphistoma or scyphopolyp (2) The medusa, when present, 
has a velum and is hence said to liie craspedde , the nervous 
system forms two continuous rings running above and below 
the velum , the margin of the umbrella is not lobed (exi cpt 
m Narcomedusae) but entire ; there are charat tcnstic differences 
in the sense-organs (see below, and Scyphomedusae) , and 
gastral filaments (phacellae), suhgenital pits, &.c , are absent 

(3) TTie gonads, whether formed m the polyp or the medusa, 
are dev eloped m the ectederm 

The Hydromedusae form a widespread, dominant and highly 
differentiated group of animals, typically marine, and found m 
all seas and m all zones of marine life hresh-wuter forms, 
however, are also known, very few us regards sjiecies or genera, 
but often extremely abundant as individuals In the British 
fresh-water fauna only two genera, Hydra and Cotdylophora, are 
found ; in America occurs an additional genus, Mtcrohydra 
The paucity of fresh-water forms contrasts sharply with the great 
abundance of marine genera common m all seas and on every 
shore ITie species of Hydra, however, arc extremely common 
and familiar inhabitants of ponds and ditches. 

In fresh-water Hydromedusae the life-cycle is usually second- 
arily simplified, but m marine forms the life-cycle may be 
extremely complicated, and a given species often passes in the 
course of its history through widely different forms adapted to 
different habitats and modes of life Apart from larval or 
embryonic forms there arc found typically two types of person, 
as already stated, the piolyp and the medusa, eai h of which may 
vary independently of the other, since their environment and 
life -conditions are usually quite different Hence both polyp 
and medusa present characters for classification, and a given 
species, genus or other taxonomic category may be defined 
polyp-characters or medusa-characters or by both combined 
If our knowledge of the life-histones of these organisms were 
perfect, their polymorphism would present no difficulties to 
classification ; but unfortunately this is far from temg the case 
In the majority of cases w e do not know the polyp corresponding 
to a given medusa, or the medusa that arises from a given polyp ^ 
Even when a medusa is seen to be budded from a polyp under 
observation in an aquanum, the difficulty is not always solved, 
since the freshly-liberated, immature medusa may differ greatl> 
from the full-grown, sexually -mature medusa after several 
months of life on the high seas (see figs. 11, B C, and 59, a, b, c) 
To establish the exact relationship ft is necessary not only to 
breed but to rear the medusa, which cannot always be done in 

• In some cases hydroids have been reared in aguaria from ova 
of medusae, but these hydroids have not yet been found m the -wa 
(Browne [loal). 
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confinement The alternative is to fish all stages of the medusa 
in its growth m the open sea, a slow and laborious method in 
which the chance of error is very great, unless the senes of stages 
IS very complete 

At present, therefore, classifications of the Hydromedusae 
have a more or less tentative character, and are liable to revision 
with increased knowledge of the life-histories of these organisms 
Many groups bear at present two names, the one representing 
the group as defined by polyp-characters, the other as defined 
by mcdusa-characters It is not even possible in all cases to be 
cei tain that the polyp-group corresponds exactly to the medusa- 
group, especially in minor systematic categories, suth as families 
The following is the main outline of the classification that is 
adopted m the present article. Groups founded on polyp- 
charactcMs are printed in ordinary type, those founded on medusa- 
characters m italics For definitions of the groups see below 
Sub-class Hyilromedusae (Hydrozoa Craspedota) 

Order I Lleutheroblastea 

„ 11 Hy«lroidea (Leptohnae). 

Sub-order i Gy mnohlmteA (A nthomedusae) 

,, 2 Cal> ptobldstea 

Order III Hydrocorallmac. 

,, IV Graptohtoidea 
,, V Frachyltnae 

bulj-order i. Trachomedusae, 

,, 2 Nar coined u^ae 

Order VI Siphonmjhora 

Sub-order i Chondrophonda 
„ 2 Calycophonda 

,, 3 Physophonda 

,, 4 Cystophorida 


Organization and Morphology of the Hydromedusae. 

As already stated, there occur in the Hydromedusae two 
distinct types of person, the polyp and the medusa, and either 
of them IS capable of non-sexual reproduction by budding, a 
process which may lead to the 
formation of colonies, composed 
of more or fewer individuals com- 
bined and connetted together 
The morphology of the group 
thus falls naturally into four 
sections — (i) the hydropolyp, (2) 
the polyp-colony, (3) the hydro- 
medusa, (4) the medusa-colonies 
Since, however, medusa - colonies 
occur only in one group, the Siph- 
onophora, and divergent views 
are held with regard to the 
morphological interpretation of 
the members of a siphonophore, 
only the fiist three of the above 
sub - di\ isions of hydromedusa 
morphology will be dealt with 
Fia. I— Diagram of a typical here in a general way, and the 
Hydropulyp morphology of the Siphonophora 

a, Hydranth , will be considered under thehead- 

5 mg of the group itself 

C, Hvdrorhiza, ® or 

t, Icntacle, i The Hydropohp {hg i) — The 

pi>, Pensarc, forming in the general characters of this organism 
region of the hydranth are described above and in the 
a tup or hydrotheca (A,/), articles Hvdrozoa and Polyp It 
-which, however, is only rarely free, but usually fixed and 
found in polyps of the incapable of locomotion The foot 
order Cal> ptoblastea by which it is attached often sends 
out root-like processes — the hydro- 
rhtsa (r) The column (6) is gencrallv long, slender and stalk- 
like (hvdrocaulus) Just below tlie crown of tentacles, however, 
the body widens out to form a " head,” termed the hydranth (a), 
containing a stomach-like dilatation of the digestive cavity On the 
upper face of tlie hydranth the crown of tentacles {/) surrounds the 
peristome, from which rises the conical hypostome, bearing the 
moutli at its extremity. The general ectoderm covering the surface 
of the body has entirely lost the cilia present m the earlier larval 
stages (planula), and may be naked, or clothed m a cuticle or exo- 
skeleton, the pensarc (ps), which in its simplest condition is a 
chitmous membrane secret^ by the ectoderm. The pensarc when 
present invests the hydrorhiza and hydrocaulus , it may stop short 



lielow the hydranth, or it may extend farther In general there aio 
two types of exoskeleton, characteristic of the two principal divisions 
of the Hydroidea In the Gymnoblastea the perLsarc either stops 
below the hydranth, or, if continued on to it, forms a closely-fitting 
investment extending as a thin cuticle as far as the bases of the 
tentacles (eg litmerta, see G J Allman [i],* pi xii figs i and 3; 
In the Calyptoblastea the perisaic is always continued above the 



From Allman's t,ymnoblasltc Hydrotds, by permission of the Council of the R ly 
Society 

Fic. 2 — '^taur'dium productnm, portion of the tolony magnified, 
p, pol) P . ' h, hydroi lii/a 


hydrocaulus, and forms a cup, the hydrangiiim or hydrothoca [h, /), 
standing off from the body, into which the liydranth can be retracted 
for shelter and protection 

The architecture of the hydropolyp, simple though it be, furnishes a 
long senes of vai lations affecting each pai t of the body. The greatest 
variation, however, is seen m the tentacles. As regards number, we 
find m the aberrant forms Protohydra and Murohydra tentacles 
entirely absent In the curious hydioid Motiobrachium a single 
tentacle is present, and the same is the 
case in Clathrozoon , i\\ Amphibrachtum 
and m Lar (fig 11, A) the polyp bears 
two tentacles only The reduction of 
the tentacles in all these forms may be 
correlated with tluir mode of life, and 
especially with living m a constant 
current eif water, which brings food- 
particles always fiom one direction and 
renders a complete whorl or eirele of 
tentacles unnecessaiy Thus Mtcrohydra 
lives amongst Bryozoa, and appears to 
utilize the currents produced by these 
animals. Protohydra occurs m oyster- 
banks and A/owoArrti Aimw also grows on 
the shells of bivalves, and both these 
hydroids probably fish m the currents 
produced by the lamellibranchs Am- 
phibraihium glows m the tissues of a 
sponge, ruplectella, and protrudes its 
hydranth into the canal-system of the 
sponge ; and Lar grows on the tubes of 
the worm Sabclla With the exception 
of these forms, reduced for the most part 
III eornlatioii with a semi-parasitic mode 

of life, the tentacles are usually numerous 3 -Diagram u. 

It IS rare to find m the polyp a regular, Corymorpka. A, A hydn- 
symmetrical disposition of the tentacles gi’vmg rise 

asm the medusa The primitive number medusifor^ persons 
of four in a whorl is seen, however, in buddmg from the 

Staundium (fig 2) and Uafonema disk. B, 

(Allman [i], pi xvu), and in C/avatetta swimmmg medusa 

each whorl consists regularly of eight isteenstriipia of Forbes) 
Allman, toe ext pi xviii ) As a rule, detached from the same 
however, the numl^r m a whorl is ^yth manubnal genitalia 

an,l only 



Single whorl, or more than one , thus 


one tentacle (After oil- 


man ) 


in Corymorpha (fig 3) and 7 uhularta 
(fig. 4) there are two circlets , m Staur- 
idtutn (fig 2) several , in Coryne and Cordylophora the tentacles are 
scattered irregularly over the elongated hydranth 

As regards form, the tentacles show a number of types, of which 
the most important are (i) filiform, 1 e. cyhndncal or tapenng from 


* The numbers in square brackets [ ] refer to the bibliography at 
the end of this article , but when the number is precede by the 
word Hydro2»a, it refers to the bibln^raphy at the end of the article 
Hydrozoa 
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base to extremity, as m Clava (lig 5) , (2) capitate, 1 e knobbed 
at the extremity, as in Coryw (see Allman, loc at pi. iv ) , (3) 
branched, a rare form in the polyp, but seen m Cladocoryne (see 
Allman, loc. at. p 380, fig 82) Sometimes more than one type of 
form IS found m the same 
polyp , in Pennarta and 
Staundium (fig 2) the upper 
whorls are capitate, the lower 
lihform Finally, as regards 
structure, the tentacles may 
retain their primitive hollow 
nature, or become solid by 
obliteration of the axial 
cavity 

Ihe hvpostome of the 
hj'dropolyp may be small, or, 
on the other hand, as in 
Eudendrtum (Allman, loc at 
pis xui , XIV ), large and 
trumpet - shapeil In the 
curious pol>p Myrwthcla the 
body of the polyp is differ- 
entiated into nutritive and 
reproductive portions 

Histology — Ihe ectodemi 
of the hydropolyp is chiefly 
sensory, contractile and pro- 
tective in function It may 
also be glandular in places It consists of two regions, an external 
epithelial layer and a more internal suh-epithelial layer 

The epithelial layer consists of (i) so-called '* indifferent ” cells 
secreting the pensarc or cuticle and modified to form glandular cells 
in places . for example, the adhesive cells in the foot (2) Sensory 
cells, which may be fairly numerous in places, especially on the 
tentacles, but which occur always scattered and isolate, never 
a^ggregated to form sense-organs as m the medusa (3) Gsntractilc 



Fig 4 — Diagram of Fubulavta 
fndtvisa A single hydrifomi person 
a bearing a stalk carrying numerous 
degenerate nicdusiform persons or 
sporosacs b (After Allman ) 



From Allman's CymMcblastxc Hydrotiis, by permission of the Council of the Ray 
Society 

Fig 5 — Colonies of Clava A, Clava squamata, magnified. B, 
C mulhcornts, natural size , p, polyp , gon, gonophores , rh, 
hydrorhiza 

or myo-epithelial cells, with the cell prolonged at the base into a 
contractile muscle-fibre (fig 6, B) In the hydropolyp the ectodermal 
muscle-fibres are always directed longitudmally Belonging primarily 
to the epithelial layer, the muscular cells may become secondanly 
sub-epithehal 

The sub-epithehal layer consists primarily of the so-callcd mter- 


stitial cells, lodged between tlie narroweti basal portions of the 
epithelial cells Erom them are developed two distinct typos of 
histological elements , the genital cells and the cnidoblasts or mother- 
cells of the nematocysts. Ihe sub-cpithehal l.iyer thus primarily 
constituted may be recruited b> iinmigiation from w-ithoul of other 



Fig 6 A — Portion of the body-wall of Hydra, showing ecto- 
derm cells alxive, separated by ‘ structureless lamella ” from three 
flagellate eiidodcrm cells below The lattei aie vacuolatnl, and 
contain each a nucleus and several daik granules In the middle 
ectoderm cell are seen a nucleus and three nematocysts, with 
trigger hairs projecting beyond the cuticle A large nematocyst, 
with everted threail, is seen m the nghl-haiul ectodenn.il cell 
(After F K Schulze) 



elements, more espcciallj by nervous (ganglion) cells and musclt 
cdls derived from the epithelial layer In its fullest development, 
therefore, the sub-cpithehal layer consists of four classes of tell 
elements 

The genital cells arc simple wandering cells (archaeocytes) , at first 
minute ami without any specially distinctive features, until liny 
begin to develop into geim- cells According to Wulfert [60] the 
jinmitive germ-cells of Cortothyraea can be distinguished soon after 
the fixation of the planula, ajmearing amongst the interstitial cells 
of the ectodeiin The germ-cells are capalilc of extensive migrations, 
not only in the body of the same polyp, but al'^ from parent to buel 
through many non-sexual generations of jiolyps m a colony (A 
Weismann (58)). 

The cnidoblasts are the mother-cells of the nematocysts, each 
cell producing one nematocyst in its interior Ihc complete neinato- 
eyst (fig 7) IS a spherical or oval capsule containing a hollow thread, 
usually barbed, coiled m its interior. The capsule has a double wall, 
an outer one (o c ), tough and rigid 
m nature, and an inner one (t c ) 
of more flexible consistence 1 he 
outer wall of the capsule is m- 
complcte at one pole, leaving an 
aperture through which the thread 
IS discharged The inner mem- 
brane 13 continuous with the wall PlG 6B — Epidtnno-muscular 
of the hollow thread at a spot im- cells of Hydra m, muscular-fibre 
mediately below the aperture in the processes (After Kleiiienberg, 
outer wall, so that the thread itself from Gegenbaur ) 

(/) IS simply a hollow jirolongation 

of the wall of the inner capsule inverted and pushed into its cavity 
The entire nematocyst is enclosed in the cnidoblast which formed 
it When the nematocyst is completely developed, the cnidoblast 
passes outwards so as to occupy a superficial position in the ectoderm, 
and a delicate protoplasmic process of sensory nature, termed the 
cmdoctl (cn) projects from the cnidoblast like a fine hair or cihum 
Many pomts in the development and mechanism of the nematocyst 
arc disputed, but it is tolerably certain (i) that the cnidocil is of 
sensory nature, and that stiinulation, by contact with prey or in other 
ways, causes a reflex discharge of the nematocyst , (2) that the dis- 
charge IS an explosive change whereby the m-turned thread is 
suddenly everted and turned inside out, l^ing thus shot through the 
opening m the outer wall of the capsule, and forced violently mto 
the tissues of the prey, or, it may be, of an enemy ; (3) that the tliread 
inflicts not merely a mechanical wound, but instils an irritant loison, 
numbing and paralysing m its action The points most m duspute 
are, first, how the explosive discharge is brought about, whether 
by pressure exerted external to the capsule (1 e by contraction of 
the cnidoblast) or by mtemal pressure N Iwanzov [27] has brought 
forward strong grounds for the latter view, pomtmg out that the 
cnidoblast has no contractile mechanism and that meastrrements 
show discharged capsules to be on the average slightly larger than 
undLscharged ones He believes that the capsule contains a sub- 
stance which swells very rapidly when brought mto contact with 
water, and that in the undischarged condition the capsule has its 
openmg closed by a plug of protoplasm (x, fig 7) which prevents 

XIV. 5 a 
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access of water to the contents , when tlie cmdocil « stimulated it 
sets m action a mechanism or {>erhaps a series of chemical changes 
by winch the plug is dissolve<l or removed , as a result water jpene- 
trattis mto the capsule and causes its contents to swell, with the 
result that the thread is 
everted violently A 
second point of dispute 
concerns the spot at which 
the poison is lodged 
Iwanzov believes it to be 
contained within the 
thread itself before dis- 
charge, and to be intro- 
duced into the tissues of 
the prey by the eversion 
of the thread A third 
iKimt of dispute is whether 
the nematocysts ate 
formed tn vttu, or whether 
the cnidoblasts migrate 
with them to the icgion 
where they arc most 
needed , the fact that m 
Hydra, for example, there 
are no interstitial cells in 
the tentacles, where nema- 
tocysts are very abundant, 
IS certainly m favour of 
the view that the cnido- 
blasts migtate on to the 
tentacles from the body, 
and that like the genital 
cells tht cnidoblasts arc 
wandering cells 

'I he muscular tissue 
coiibists primarily of pro- 
cesses from the bases of 
the epithelial cells, pro- 
cesses whiih are contrac- 
tile in nature and may be 
^ distinctly striated A 

Fio y. — Diagrams to show the struc- stage in evolution 

turo of Nematocysts and their mode of J** muscle -ceUs 

working (After Iwanzov ) lo**® fheir connexion with 

E-SSS 

contractile layer, de- 
veloped chiefly m the ten- 
tacles of the polyp. The 



ft. 


N, 


Discliarge complete 
Cmdocil 

Nucleus of cnidoblast 

b Barbs base, wfhich come 

' ' mto connexion with the 

bases of the sensory cells, with the muscular cells, and with the 
similar processes of other nerve-cells , next the nerve-cell loses 
its connexion with the outer epithelium ami becomes a sub-epitlielial 
ganglion-ccll which is closely connected with the muscular layer, 
conveying stimuli from the sensory cells to tlie contractile elements 
The ganglion -ccUs of Hydromedusae are generally very small 
In tlie polyp tlie nervous tissue 
is always m the form of a 
scattered plexus, never con- 
centrated to form a definite 
ner\ ous system as m tlie medusa 
The endoderm of the polyp is 
typically a flagellated epithelium 
of large cells (fig 6), fiom the bases 
of which arise contractile muscular 

{ irocesses lying in the pLone of 
he transveise section of the Ixnly 
Fu. 8 —Vacuolated Fndo- In dilTereiit parts of the coelen- 
derm Cells of carblagmous teron tlic endoderm may be of 
consistence from the axis of the three principal types — (i) 

digestive endoderm, tlie primi- 
tive type, with cells of large 
si/e and considerably vacuolated, found m the hydranth, some 
of these cells may become special glandular cells, without 
flagella or contractile processes : (2) circulatory endoderm, without 
vacuoles and without basal contractile processes, found m the hydro- 
rhiza and hydrocaulus , (j) supporting endoderm (fi,g 8), seen m solid 
tentacles as a row of cubical vacuolated cells, occupymg the axis 
of the tentacle, greatly resembling notochordal tissue, particularlv 
that of Amphioxuc at a certain stage of development : as a fourth 
variety of endodeniirU cells excretory cells should perhaps be reckoned, 
as seen itt the pores in the foot of Hydra and elsewhere (c£ C Chun, 
Hvdrozoa m, pp 314. 3ts) 

The mesogloea m the hydropolyp is a thm elastic layer, in which 



tentacle of a Medusa {Cunina). 
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maybe lodged the muscular fibres and ganglion cells mentioned above, 
but whicli never contains any connective tissue or skeletogenous 
cells or any other kind of special mesogloeal corpuscles 

a The Polyp-colony . — All known hydropolyps possess the power 
of reproduction by buddmg, and the buds produced may become 
either polyps or 
medusae The 
buds may all be- 
come detached 
after a time and 
give rise to 
separate and m- 
<lependent mdi 
\ idtials, as m the 
common Hydra, 
in which only 
polyp-mdividuals 
are produced and 
sexual cltuicnts 



From Allman's GymnoMasttc Hydrouls, by permission of 
at C developed tlie l-ouncil of the Kay Society 

Fig g — Colony of Hydraittn.a echinata, grow- 
er, mg on the Shell of a Whelk Natural size 


clopei 
mxtn the jiolyps 


themselves 
on the other 
hand, the polyp-mdividuals produced by buddmg ma,y remain 
permanently m connexion with ilie parent polyp, m which ease 
sexual elements aie never dcveloperl on polyp-individuals but 
only on medusa-mdividuals, and a true colony is formed Thus 
the typical hydroid colony starts from a " foundtr ” rolyj), winch 
m the vast majority of cases is fixed, but which may be floating, as m 
Nemopsts, Pelagohydra, &c The founder-polyp usually produces by 
budding polyp-mdividuals, and these m their turn produce other 
buds ihe polyps are all non-sexual individuals whose function 
13 purely nutritive After a time the polyps, or certain of them, 
produce by budding inedusa-mchviduals, which sooner or later 
develop sexual elements, m some cases, however, the founder- 
polyp remains solitary, tliat is 
to say, does not produce polyp- 
buds, but only medusa-buefs, 
from the first (Corj’wor/ifirt, fig 3, 

Mynothela, In primitive 

forms the meausa- individuals 
are set free before reaching 
sexual maturity and do not con- 
tribute anything to the colony 
In other cases, however, the 
medusa-individuals become 
sexually mature while still at- 
tached to the parent polyp, and 
are then not set free at all, but 
become appanages of the hydroid 
colony ami undergo degenerative 
changes leadmg to reduction and 
even to complete obliteration of 
tlieir original medusau structure 
In this way the hydroid colony 
becomes composed of two por- 
tions of different function, the 
nutritive ” trophosome,” com- 
jxised of non-sexual jiolyps, and 
the reproductive " gonosome,” 
composeil of sexual medusa- 
mdiviiluals, which never exercise 
a nutritive function while at- 
tached to the colony As a 
general rule polyp-buds are pro- 
duced from the hydrorhiza and 
hydrocaulus, while medusa-buds 
are formed on the hydranth In 
some cases, however, medusa- 
buds are formed on the hydro- 
rhiza, as m Hydrocorallines 
In such a colony of connected 
mdividuals, the exact hmits of 
the separate " persons " are not 
always clearly marked out 
Hence it is necessary to distm- Sixnety 
guish between, first, the "zooids,” Fig 10 —Polyps from a Colony 

indicated inthe case of the poly {)s of HydracUma, magnified dz, 
by the hydranths, each with dactylozoid , gz, gastrozoid , ft, 
mouth and tentacles, and, blastostyle , gon, gonophorcs, 

secondly, the ” coenosarc," or hydrorhiza 

common flesh, which cannot 

be assigned more to one individual than another, but consists 
of a more or less complicated network of tubes, corresponding to the 
hydrocaulus and hydrorhiza of the primitive independent j 
individual The coenosarc constitutes a system by whicl 
digestive cavity of any one polw is put into communication with 
that of any other individual either of the trophosome or gonosome 
In this manner the food absorbed by one mdividual contnbutes 
to the welfare of the whole colony, and the coenosarc has the 
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From Allman s . , 

by permission of the Council of t 
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theoreticaltv, of unlimited p-owth in n vertical direction, and as it 
firrows in> it throws out buds right and left alteroately so that the 
iroduced by it is the lowest down the second bud is above 
he third above this again, and so on Each bud produced 


hrat but! 
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function of circulating and distributing nutriment through the 
colony 

The bytlroid colony shows many vanabons m form and architec- 
ture which depend simply upon differences m the methods m which 

polyps are budded 
In the lirst place, 
buds may be producctl 
only from the hydro 
rhiaa, which grows out 
and branches to form 
a basal Uolon, typically 
net-hke, spreadmg over 
the substratum to 
which the foundei- 
ixilyp attached itself 
From the stolon the 
daughter-polyps grow 
up vertically. The re- 
sult is a spreadmg or 
creeping colony, with 
tlic coenoB<irc m the 
form of a root - like 
horizontal network (fig 
5, B , II, A) Such a 
colony may undergo 
tvo principal modifica- 
tions The meshes of 
the basal network may 
become very small or 
virtu? Ily obliterated, so 
that the coenosarc be- 
comes a Cl ust of tubes 
tcjulmg to fuse together, 
and covered over b> 
a common pcnsarc 
Encrusting colonies of 
this kind are seen In 
Clava sqnamata (fig 
S, A) and Hvdracttma 
(figs 9, 10), the latter 
having the pcnsarc 
calcified A fuither 
very imixirtant modih- 
After HincJc*, Forbes ""‘I Browne. A «n<l B modified cation IS seen when the 
from Hinck<, C modified from Forbes’s Br/t Nahni tubes of thc basal 
MtAniat perisarc do not remain 

Fia II — Lur and two stages spread out in one plane, 

of Its Medusa, WtlUa stellata A, colony of but grow m all planes 
Lar , B and C, young and adult medusae forming a felt-work , 

the result is a massive 
colony, such as is seen m the so-called HydrocoraJhnes (fig 60), 
where the interspaces between the coenosarcal tubes are filled up 
with calcareous matter, or coenosteum, replacing thc cliitinoiis 
pcnsarc The rtsult is a stony, solid mass, which contributes to 
tiie budding up of coral reefs In massive colonics of this kind no 
sharp distinction cdi be drawn between hydrorhiza and liydro- 
caulus in the coenosarc : it 
is practically all hydrorhiza 
Massive colonic's may assume 
vanous forms and are often 
branching or Iree-like A fur- 
ther peculiarity of this type of 
colony IS that the entire coeno- 
sarcal complex 13 covered ex- 
ternally by a common layer 
of ectoderm , it is not clear 
how this covering layer is 
developed 

In thc second place, the 
buds may be produced from 
the hvdrocauJus, growing out 
laterally from it , the result 
IS an arborescent, tree -like 
colony (figs 12,13) Buddmg 
from the hydrocaulus may be 
combined with budding from 
thc hydrorhiza, so that numer- 
ous branching colonies arise 
from a common basal stolon 
In the formation of arbores- 
cent colonies, two sharply 
Fig. 12. -Colony of Bouqatnvtllea distinct types of budding are 
Iruttoosa, natural size, attached to the ‘ound, which are best de- j 
underside of a piece of floating tim- scribed m botanical termino- i the youngest wlyp of the system is the one nearest to the topmost 
Ihnan ) logy as the monopodial or i polyp , and the a^s of the system cs a tr 


Fio. 13 — Portion of colony of Bougatuvtllea jruticos* (Antho- 
inedus«e-*iymnoblastea) moic ni.ignified (Eroiu LiibliocK. aftci 
Allman ) 

by the founder proceeds to grow and to bud in the same way as the 
founder did, prixlucing a side branch of the mam stem ffciicc, 111 a 
colony of gymnoblastic hydroids, thc oklest fxilyp of each system, 
that lb to say, of the mam stem 01 of a branch, is the topmost polyp , 



Frc 14 - „ ^ 

m five stages (1-5) F, the founder-polyp , 1, 2, 3, s, the succession 
of polyps budded from the founder-polyp , a'^ b\ f , the succession 


Diagrams of the monopodial method of budding, shown 
- nder-polyp , 1, 2, 3, .i, th 

nder-polyp , a'. b\ c\ th 
6* polyps budcled from a 


ludded from the founder-] 
of imlyps budded from 
j budded from 3 


a*, polyp 


ber. (After Allman ) 


logy as the monopodial or i polyp 


racemose, and the sympodial 
or cymose types respectively ; each is chazactenstic of one of the 
two suborders of the Hydroidea, thc Gymnoblastea and Calypto- 
blastea 

In the monopodial method (figs. 12, 14) the founder-polyp is, 


e system us a true axis 


I method of buddmg, on the other band, the 


In the ^mpodtal 1 
j founder-polyp w of limited growth, and “forms a bud from its 'f-ide, 
j which IS also of limited growth, and forms a bud m its turn, and so on 
I (fi^ 15, ifi). Hence, in a colony of calyptoblastic hydroids, the 
‘ oldest ^yp of a system is the lowest , the youngest polyp 13 the top- 
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most out , iViid tht* axis of the sy-.tem 
l>oi t toil > of t .ich t)f the conbecutiv e i>olyps 




\ 



a false axis composed of 
It! this method of budding 
there are two 
types In one, the 
bisenal type (fig 
1 5) ,the polyps pro- 
duce buds rigJit 
and left alter- 
nately', so that the 
hydranths are 
arranged in a zig- 
zag fashion, form- 
ing a " scorpioKl 
cyme,” as in Obelia 
w\A !>ertiilaria In 
the other, (he uui- 
serial type (fig !(>), 
the buds are 
fotined always on 
the same side, 

I forming a ” hch- 

Fio 15 — Diagram of sympodial budding, ^o*d cyme,” as m 

biatrial typo, shown in five stages (1-5) F, H ydr allmanta, 
foimdcr-polyp ; i, 2, 3, 4, 5, 6, succession of according to II 
polyps l)ud<lc<l fiom the founder, a, b, c, Driesch, m which, 
f>etond sene-, of polyps budded from the founder ; however, 1 he 
fl senes budded from 3 primitively uni- 

serial arrange- 

nidit becomes masked later by secondary torsions of the hydranths 
1 n cl colony formed by sympodial budding, a polyp always products 
fust a bud, which contributes to the system to which it belongs, t e 
coiif milt the stem or branch of which its parent forms a part. 1 he 
polyp may Ihtn foini a second 
bua , which Ix'coint s the starling 
l>oitit of a new system, the 
beginning, that is, of a new 
branch , and even cT. third bud, 
staitiiig yet another system, 
may be protlucetl from the same 
polyp Hence the colonies of 
‘ ^ Calyptoblastta ina> be com- 

plexly branchetl, and the bud- 
ding may be bisenal through- 
out, unisenal throughout, or 
partly one, partly the other, 
i r> t Ihus in Phtmulartdae (figs 17, 

l-io. x6 -Dicgiam of s> inpodial /«) tl»ero is foimed a mam stem 
budding, unneiial type, ihow.i by bisenal budding . eachi>olyp 
m four stages (1-4) t-, founder- the mam s em forms a 

polyp : I, 2, 3, succession of polyps 

Innhli d from the founder torms a side branch or pnwuU 

by unisenal budding In this 
way aio foimed the familiar feathery colonies of Phmulana, m 
which the pinnules are all in one plane, while in the allmi Anten- 
ftulaiia the ]unnules are arranged in whorls round the mam bisenal 
stem The pmmili s never branch again, since m the unisenal mode 

of budding a polyp 
never forms a second 
polyp- bud On the 
other hand, a l>olyp 
on the main stem may 
form a second butl 
w Inch, instead of form- 
ing a pinnule by uni- 
serial budding, pro- 
duces by' bisenal bud- 
ding a branch, from 
which pinnules arise as 
from the mam stem 
(hs Id— 3, 6) Or a 
polyp on the main 
stem, after having 
budded a second tune 
to form a pmnule, 
may give use to a 
third bud, which 

starts a new bisenal 

I'lG. 17 — Diagram of symi-HKhal budding, system, from which 
simple unbraiiched P/umM/ario-type F, uniseri^ pinnules arise 
founder ; 1-8, mam axis formed by bisenal as from the main stem 
budding from founder , n-r, pinnule formed — typ^ of A glaophenta 
by uniserul budding from founder , a^-<P, (fig 19)- The laws of 
branch formed by similar budetmg from r , buddmg ui hydroids 
a^d^ from 2, and so forth have been worked out 

in an interesting 

manner by H Dnesch [13], to whose memoirs the reader must be 
refen ed for further details 

I iidtvtdualitation of PolyP'Colontos , — As in other cases where 
animal colonies are formed bv' organic union of separate individuals, 
theie Is ever a tendenev for the ivolyp-colonv as a whole to act as a 




single individual, and for the members to become subordinated to 
the needs of the colony and to undergo specialization for particular 
functions, with the result that they simulate organs and their in- 
dividuality becomes masked to a greater or less degree Perhaps the 
earliest of such specializations is connected with the reproductive 
function Whereas primitively any polyp in a colony may produce 
medusa-buds, in many hydroid colonies medusae are budded only by 
certain polyps termed blastostyles (fig. lo, b). .\t first not differing 
in any way from other 
polyps (fig 5), the blasto- 
styles gradually lose their 
nutritive function and the 
organs connected with it, 
the mouth and tentacles 
disapi>ear, and the blasto- 
style obtains the nutriment 
necessary for its activity by 
way of the coenosarc In 
the C^lyptoblastca, where 
the polyps are protected 
by special capsules of the 
perisarc, the qonothecae en- 
closing the blastostyles 
differ from the hydro- 
thecae protecting the hy- 
dranths (fig 5|). 

In otlier colonies the two 
functions of the nutritive 
polyp, namely, capture and 
digestion of food, may bt 

shared lietween diffeient t- o . .. . 

polyps (fig xo) One class I’K.. 18 -Diagi am showing method 
of polyps, the dactylozoxds ^’r-^'iching m the P/nmn/aria-tyue, 
{dz), lose their mouth and compaie with fig 17 Polyps 3 and 6, 
stomach, and become cJon- promicing iinvena pinnules, 

gated and tentacle - like, fifve produced bisenal branches (3>, 3“ 
showing great activity of > 3‘> 'vfi'tli give off unisen.a 

movement Another cliss, branches m their turn 
the gastrozoids (gr), have the tentacles reduced or absent, but have 
the mouth and stomach enlarged J ho dactylozoids capture food 
and pass it on to the gastrozoids, w hich swallow and digest it. 

Besides the three types of individual above mentioned, there ate 
other appendages of hydroid colonies, of which the individuality is 
doubtful Such aie the ” guard-polvps (machopolyps) of Plumu- 
lartdae, which are often legardcd as individuals of ihe natuie of dac- 
tylozoids, but from a study of the mode of budding in this hydroid 
family Driesch concluded that the guartl-polyps wire not true 
polyp-individuals, although each is enclosed m a small protecting 
cup of the pcrisarc, known as a nematophore Again, the spines 
arising from the 
basal crust of 
Podocoryne have 
been interpreted 
by some aiithois 
as reduced polyps, 

3 The Medusa 
-—In the Hydro- 
medusae the 
mod usa-indiv idual 
occurs, aj already 
stated, m one of 
two conditions, 
either as an inde- 
pendent organism 
leading a true life 
in the open seas, 
or as a subordinate 
individuality m 
the hydroid 
colony, from which 
it IS never set free ; 
it then becomes a 
mere reproductiv'e 
appen dage or gono- 
phore, losing sue- Fig. 19 — Diagram showing method of branch- 
cessively its organs mg m the Aglaopketna-typc Polyp 7 has pro- 
of sense, loco- duced as its first bud, 8 , as its secoad bud, a'', 
motion and nutri- which starts a unisenal pinnule , and as a third 
tion, until its bud P, which starts a bisenal branch (IF-VI’) 
medusoid nature that repeats the structure of the mam stem and 
and organization gives off pinnules The mam stem is indicated 

become scarcely by , the new- stem by • • . 

recognizable. 

Hence it is convenient to consider the morphology of the medusa 
from these two aspects. 

(<») The Medusa as an Independent Organism — The general 
structure and characteristics of the medusa are desenbed elsewhere 
(see articles Hvdrozoa and Medusa), and it is only necessary here to 
deal with the peculianties of the Hydromedusa. 

As regards habit of life the vast majority of Hydromedusae are 
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pelagic organi<!ms, floating on the surface of the open sea, propelling 
themselves feebly by the pumping movements of the umbrella 
produced by contraction of the sub-umbral musculature, and 
capturing their prey Avith their tentacles. The genera Cladonema 

(hg 20) and Clava- 
teUa (Ag. 21), how- 
ever, are ambulatory, 
creeping forms, living 
in rock - pools and 
walking, as it were, 
on the tips of the 
proximal branches of 
each of the tentacles, 
while the remaming 
branches serve for 
capture of food 
Cl^onema still has 
the typical medusan 
structure, and is able 
to swim about, but in 
Clavatella the um- 
brella is so much re- 
duced that swimming 
is no longer possible 
The remarkable 
medusa Mnestra 
parasites is ecto-para- 
sitic throughout life 
on the pelagic mollusc 

from KWvnsm’t Gymnoihuitc H}»irettit,hyp^rm\%i\on of Phvlhrrkoe attachc<l 
the Councl of the kay Society 

E'lo 20 — Cladonema radiaium, the medusa umbral surface, and 
walking on the basal branches of its tentacles its tentacles *havc 
(f), which are turned up over the bcxly become rudimentary 

or absent. It is inter- 
esting to note that Mnestra has been shown by J W Fewkes 
[i 5I and R T Gunther Tig] to belong to the same family {Cladone- 
nndae) as (cladonema anu Clavatella, and it is reasonable to suppose 
that the non -parasitic ancestor of Mnestra was, like the other two 

genera, an ambu- 
latory medusa which 
acquired louse - like 
habits In some 
species of the genus 
Cuntna (Narcomedu- 
sae) the youngest 
individuals (actmu- 
lae) arc parasitic on 
other medusae (see 
below), but m later 
life the parasitic 
From Allman hy permission of habit IS abandoned. 

I he (.oimul of the Ray Society 2 Vo Other instances 

Fig 21 — Clavatella proltfera, ambulatory are known of sessile 
medusa f, tentacles ; or, ocelli habit in Hydro- 

medusae, 

The external form of the Hydromedusae vanes from that of a deep 
1 x11 or thimble, characteristic of the Anthomedusae, to the .shallow 
saucer-like form characteristic of the Leptomedusac It is usual for 
the umbrella to have an ev en, circular, uninterrupted margin , but 
in the order Narcomedusae secondary 
down - growths between the tentacles 
produce a lobed, indentetl margin to 
the umbrella Ihe marginal tentacles 
are rarely absent in non-parasitic forms, 
and are typically four m number, cor- 
responding to the four perradii marked 
by the radial canals Interradial ten- 
tacles may be also developed, so that 
the total number present may be in- 
creased to eight or to an mdefimtely 
large number In Wtllta, Geryonta, &c , 
however, the tentacles and radial 
canals are on the plan of ax instead of 
four (figs 11 and 26) On the other 
hand, m some cases the tentacles are 
less in number than the perradii , in 
Corymorpha (figs, 3 and 22) there is but 
After E T Browne, from Proc a Single tentacle, while two are found 
Zent. Soc 0/ London. m Amphtnema and Gemmarta (An- 

Fig 22 — Corymorpha thomedusae), and m Solmundella 
nutans, adult female bitentaculata (fig. 67) and Aegtnopsts 
Medusa Magnified lo kensemi (fig 23) (Narcomedusae) The 
diameters tentacles also vary considerably m 

other ways than m number : first, m 
form, being usually simple, with a basal bulb, but m Cladonem- 
idae they are branched, often m complicated fashion , secondly, 
m grouping, bemg usually given of! singly, and at reguUur intervals 
from the margin of the umbrella, but in Margehdae and m some 
Trachomedusae they are given ofi m tufts or bunches (fig. 24) ; 





thirdly, in position and origin, being usually implanted <m tin 
extreme edge of the umbrella, but m Narcomedusae they become 
secondarily shifted and are given off high up on the ex-umbiclla 
(figs 23 and 25) , and, fourthly, m struclmo, being hollow 01 solid, 
as m the polyp In some meduaie, foi m.t iicc, the remarkable 
deep-sea family Pectylhdae, the tentacles may b1.11 suckers, by vvlmli 
the animnl may attach itself temporarily It ,honl<l lie mentioju <1 
finally that the tentacles are vtry contrail ile 
I I and extensible, and may tin reforc on m nt 

/ I themselves, in one and the same mdivKiual, as 

long, drawn-out threads, or m the form of short 
corkscrew - like ringlets ; they may stn ,ua 
downwards from the sub-umbrella, or bo hi Id 
out homontally, or bo diiected upwards ovei 
the ex-umbrella (fig. 23). Each sixcies of 



\ftcr O Ma*s, !>/< 
I rtufedotrn Medusen dtr 
Plankton La/edition, tiv 
permiSMori of I ip'ius « ii| 
1 i-.rlK-r 

Fig 23 — -fegm- 
opsi\ henstnn, 
slightly magniliotl, 
showing the manmr 
m which the tm- 
tacles arc earned m 
life 



medusa usually has a characteristic method of cirrymg its 
tentacles. 

fhe sub-umbrclla invariably shows a velum as an iiiw.udly 
projecting ridge or nm at its margin, within the circle of tentuh s , 
hence the nieilusac of this sub-clavj are termed craspedote 1 he 
manubrium is absent altogether m the fresh- water medusa Ltinuo 
cnida, m which the diameter of the mouth exceeds half that of tlie 
umbrella, on the other hand, the manubrium may attain a gn it 
length, owing to the centre of the sub-umbrella with the stomaili 
being drawn into it. as it were, to form a long proboscis, a,s m Geryonta. 
The mouth may be a simple, circular pore at the cxtrcnnfy of the 
manubrium, or by folding of the edges it may become squ.ireor shapi d 
hke a Maltese cross, with four cotncis and fbur lips. '1 he conn rs of 
the mouth may then lie drawn 
out into lobes or lappets, which 
may have a branched or 
fringed outline (fig 27)^ and 
m Margehdae the subdivisions 
of the fringe simulate tentacles 

(fig 24) 

The internal anatomy of the 
Hydromedusae shows numer- 
ous vanatioDs The stomach 
may be altogether lodged m 
the manubrium, from which 
the radial canals then take 
origin directly as m Geryonta 
(Trachomedusae) , it may be 
with or without gastric 
pouches. The radial canals 
may be simple or branched, 
primarily four, rarely six In 
number. The nng-canal is 
drawn out m Narcomedusae 
into festoons corresponding 
with the lobes of the margin, 
and may be obliterated alt^ether {Solmaris) In this order the rorhal 
canals are represented only by wide gastric {louches, and in the family 
Solmaridae are suppressed altogether, so that the tentacles anil tlie 
festoons of the ring-canal aiise directly from the stomach In 
Geryonta, centripetal canals, ending blindly, arise from the nng canal 
and run in a radial direction towards the centre of the umbrella 

(fig 26). 

Histology of the Hydromedusa —‘Ihc histology desirilicil above 
for the polyp may be taken as the primitive ty^, from which that 



After O. Maar, Medusae, in Priiu r of 
Moaaro’s ■enrs 

Fig. z^v~^eginura grtmaldu, 
natural 
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HYDROMEDUSAE 


of the medusa differs only in greater elaboration anti dinerentiatkm 
of the cell-elements, Sk'hich are also more concentrated to form 
distinct tissues 

The ectoderm furnishes the general epithelial covering of the body, 
and the muscular tissue, nervous system and sense-organs. The 





Fic 26 — Carmartna (Geryonta) ha<itata, one of the Tracbontedusae 
(After Haeckel ) 


<j, Nerve ring 
o', Radial nerve 

b, Teutaculocyst, 

c, Circular canal. 
e, Radiating canal 
g", Ovary 


solid larval tentacles, re- 
sembling tiiosc of Cunina 
A, Dilatation (stomach) of the 
manubrium 
/, Jelly of the disk 
p, Atanubruim 


Peronia or cartilaginous pro- t, Tentacle (hollow and tertiary, 
cess ascending from tlic > e preceded by sk per- 

Ciartilag'nons margin of the radial and six mterrndial 

disk centripetally in the* sohd larv al tentacles) 

outer surface of the jelly- «, Cartilaginous margin ot the 
like disk : six of these are disk covered by tbread- 

pcrradial, six intetr.adial, cells 

correspomlmg to the twch c i’, Velum 

external epithelium is flat on the ex-umbral surface, more columnar 
on the sub-umbral surfacci " here it forms the muscular tissue of tlic 
sub-umbrella and the velum The nematocysts of the ectoderm 
may be groujjed to form baVtones on the tentacles, umbrellar margin 
.uikI oral lappets. In places the nematocysts may be crowded so 
thickly as to form a tough, supporting, ” chondral *’ tissue, resembling 
caitilage, chiefly developed at the maigin of the umbrella and forming 
streaks or bars supporting the tentacles 
rentakclspangen,^' peroma) or the ten- 
taculocysts (’‘Gehorspangen," otoporpae) 
The muscular tissue of the Hydro- 
medusae IS entirely ectoilermal The 
rauscle-fibies anse as processes from the 
bases of the epithelial cells ; such cells 
may Individually become sub-epitbelial 
In posiLion, as in the polyp , or, in places 
where muscular ti.ssue is greatly de- 
veiopod^ as m the velum or suD-umtirella, 
the entire muscular epithelium may be 
thrown into folds m order to increase its 
surface, 30 that a deeper sub -epithelial 
imiscslar layer becomes separated com- 

pletcly fiom a more superficial body- 

After a Maas in KwnUt ep'thelium 

(At •• i4/i0fr»st’' Etfmtftmt, lo its arrangement the muscalar tissue 
Museum of Coinper^vs forms two systems ; the one composed 
Zwlo^i, Cambridge, Mass, of Striated fibres an^angcd circularly, that 

Fig, 27. Stomotoca concentrically round the central 

ditnsa, one oiiholtunda* the umbrella ; the other of non- 

fAnthomedusad striated fibres running longitudinally. 

' ^ that is to say, in a radial direction ft^, 

or (in the manubrium) paraliel to, the same ideal axis The 
circular system is developed continuously over the entire sub- 
umbral surface, and the velum represents a special local develop- 
ment of this system, at a region where it is able to act at the greatest 
mechanical adv'antage m producing the contractions of the umbrella 




[ORGANIZATION 

by which the animal progresses. The longitudmal system is dis- 
contmaons, and is subdivided >mto proximal, medial and distal 
portions. The proximal porbon forms the retractor muscles of the 
manabnuin, or proboscis, well developed, lor examjile, m Oeryonta 
ihe medial jxirtion forms radiating tracts of fibres, the so-called 
“ bell-muscles ” running underneath, and parallel to, the radial 
canals, when greatly developed, as m Itartdae, they form ridges, 
so-called mesenteries, projecting into the sub-umbral cavity 
The distal portions form the muscles of the tentacles In con- 
trast with the polyp, the longitudinal muscle - system is entirely 
ectodermal, there being no endodermal muscles in craspedoto 
medusae 

'fhe nervous system of the medusa consists of sub-epithclial 
ganglion-cells, which form, in the first place, aililluse plexus of nervous 
tissue, as m the 
polyrp, but developed 
chiefly on the sub- 
umbral surface ; and 
which arc concen- 
trated, m the second 
]>lace, to form a 
definite central ner- 
vous f,y*stem, never 
found in the polyrp 
In Hydromeilubae 
the centrad nervous 
system forms two Fig. 28. — ^Muscular Cells of IMedusae 
concentric nerve- (Ltzzta). 'The uppermost is a purely muscular 
rings at the margm cell from the sub-umbrella ; the two lower arc 
of tlie umbrella, near opidermo-muscular cells from the base of a 
the base of the velum tentacle, the upstanding nucleated iwrtion 
One, the “ upper " forms part of the epidennal mosaic on th«' 
or ex-umbral nerve- free surface of the body (After Hertwig ) 
nng, IS derived from 

tho ectoderm on the ex-umbral side of the velum , it is the larger 
of tlie two rings, containing more numerous but smaller ganghon- 
cells, and innervates the tentacles The other, the ” lower *’ or sub- 
iimbiai nervc-ring, is derived from the ectoderm on the sub-umbral 
sale of the velum ; it contains fewer but larger ganglion-cells and 
innervates the muscles of the velum (see diagram in article Mkdusai ) 
The two nerve-rings arc connected by fibres passing fiom one to the 
other 

The sensoiy cells are slender epithehal cells, often vvilli a cihum 
or stiff protoplasmic process, and should perhaps be regarded as the 
only ectoderm-cells vvlncli rttam tho primitive ciliation of tho larval 
ectoderm, otherwise lost lu all Hydrozoa The sense-cells form, 
in the fiist place, a diffuse system of scattered sensory cells, as m the 
jiolyp, dcvelopeil chiefly on the manubiniin, the tentacles and the 
margin of the umbrella, where they form a sensory ciliated epithelium 
covering the nerve-centres , in the second plate, the sense-ct'ls arc 
concentrated to form 
definite sense-organs, 
situated always at 
the margin of the 
umbrella, hence often 
termed “ marginal 
bodies." The posses- 
sion of definite i>ense- 
organs at once dis- 
tinguishes the medusa 
from the polyp, m 
which they are never 
found 

The sense-organs of 
medusae are of two 
kmdb — -first, organs 
sensitive to light, 
usually termed ocsilt 
(fig 29) ; secondly, 
organs commonly 
termed otocysfs, on 
account of their re- 
semblance to the audi- 
tory vesicles of higher After O Msm, Crtis^aUti n Mednten dfr a- 
animals, but serving Exp*JtUon, by permission of F S Bnll & Co 
for the sense of pj^; 29 — Tictropsts rosea and Mayer) 
trance and wenta- showing tho eight adradial Statoeyfts, each 
tion, and therefore close to an Ocellus Cf. fig 30 
given the special name ® 

of statocysts (fig. 30). The sense.organ3 may be tentaculocysts , i e 
modifications of a tentacle, as m Tra^ylinae, or developed from the 
margin of the umbrella, m no connexion with a tentacle (or, if so 
connected, not producing any modification in the tentacle), as in 
Lepti^nae. In Hydrcmiedusae the sense-organs arc always exposed 
at the umbrellar margin (hence Gymmophthalmaia ) , while in Scypho- 
mednsae they are covered over by flaps of the umbrellar margin 
(hence SUganopkHuUmatti^t 

The skUorfsts present in general the structure of either a knob 
or a closed vesicle, composed of (t) mdifierent supportmg epithelium . 
(2) sensory, so-called auditory epithelium of slend^ ceUs, each 
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bearing at its free upper end a stiff bristle and running out at its base 
into a nerve-fibre ; {i) concrement-cells, which produce intercellular 
concretions, so-called oto- 
Iiths By means of 
vibrations or shocks 
« transmitted through the 

water, or by displacc- 
' ments m the balance or 

^ position of the animal, 

the otoliths are caused 
to impinge agamst the 
bristles of the sensory 
cells, now on one side, 
now on the other, causing 
shocks or stimuli which 
are transmitted by the 
basal nerve-fibre to the 
central nervous system 
SI c ^ / 1 M Two stages in the de- 

con W velopment of the otocyst 

Modified after Liiiko, 7; jror Imp , St can be recognized, tile 
Pctersbotirg, xx.x first that of an open pit 

Fig 30 — Section of a Statocyst and on a freely - projecting 

Ocellus of Ttaropns Utademaia, cf fig 29. knob, in which the oto- 

ex, Ex-umbral ectoderm bths are exjKiseil, the 

sub, Sub-umbral ectoderm second that of a closed 

c c, Cucular canal vesicle, m which the oto- 

V, Velum hths are covered over 

St c, Cavity of statocyst Further two distinct 

con, Concrcmcnt-cell with otolith types of otocyst can be 

rec<'gnize«l in the Hydro- 
medusae , that of the I.e)>tolmae, in which the entire organ is 
ectodeimal, concrement-cells and all, and the organ is not a tenta- 
culocyst , and that of the Trachylmae, m which the organ is a 
tentaculocyst, and the con- 
crement-cells are endixlermal, 
denvetl from the endodorm 
of the modified tentacle, \ihile 
the rest of the organ is ecto- 
dermal 

In the Leptolinae the oto- 
cysts are seen in their first 
stage in Mttrovoma annat 
(fig 3x)and Tmro/>5fs(figs 20, 
30) as an open pit at the liase 
of the velum, on its sub- 
umbral side The pit has its 
opening tume<I towards the 
suh-umbral cavity, while its 
ba --e or fundus forms a bulge, 
more or less pronounced, on 
the ex-umbral side of the 
velum At the fundus arc 
placed the concrement -cells 
with their conspicuous oto- 
liths {con) and the mconspicu- 
ous auditory cells, which arc 
connected with the sub- 
umbral nerve - ring From 
the open condition arisi s 
the closed condition very 
simply by closing up of the 
aperture of the pit We then find the typical otocyst of the 
Leptomedusae, a vesicle bulging on the ex-umbiai side of tlie velum 
(figs 32, 33) The otocysts are i)I,iced on the outer wall of the 
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'con 

Modified lifter O and R Hertwig, Ntrnet 
^t/tm und Smntsoieaiu dtr Medusen, by 
permission of t C W Vogc' 

ITi 31 -Section of a Statocyst of 
Mitrocoma annae 
sub, Sub-umbral ectoderm 
c c, Circular canal 
V, Velum 

st c, Cavity of statocyst 

con, Concremont-ccll with otolith 




Modified After O and R Hertwig Ntiitft 
tysltm uitd Sinnesiir^ane dtr Meduttn, by 
permission of F C W Vogel 
Fig 32 — Section of a Statocyst 

of Phialtdiutn, 
ex, Ex-umbral ectoderm 
sub, Sub-umbral ectoderm. 

V, Velum. 

sf c, cavity of statocyst. 

con. Concrement-cell with otolith 


Modified after O and R Hertwig, 
NerventytUm und Smtutorrane der 
Mtdustn, by permission of >, C W 
Vogel 

Fig 33 — Optical Section of 
a Statocyst of Octorchts. 
con. Concrement - cell with 
otolith. 

st c. Cavity of statocyst. 

) or on Its sides ; their arrange- 

, „ , „ J furnish useful characters for 

distinguishing genera. The sense-cells are innervated, as before, 
from the sub-umbral nerve-nng The inner wall of the vesicle 


vesicle (the fundus of the original pit) 0 
ment and number vary greatly and 1 
distinguishing genera. The senae-celh 




of closure) is frequently thickened to form a so-called " sense- 
non," apparently a ganglionic offshoot from the sub-umbrol 
nerve • nng. In many 

Leptomedusae the oto 
cysts are very small, in- 
conspicuous and em- 

bedded completely m the 
tissues , hence they may 
be easily overlooked in 
badly-preserved matenal, 
and perhaps arc present 
in many cases where they 
have been said to have 
been wanting. 

In the 1 rachylmac the 
simplest condition of tlie 
otocyst IS a freely pro- 
jecting club, d so-called 
statorhdbd (figs 34, 35b 
representing a tentacle 
greatly reeluced in size, 
covert with sensory 

ectodermal epithelium ... . 

Uft\ iinel rnntainin» an After O and R. Hertwig, 

(ecf ), ana containing an Meduttn, sy permiwiou of F C W 

endodermal core {end ), vogel 

which is at first continu- , —Tentaculocyst (slatorhabd) 

ous with the endoderm solmarts n c, Nerve-cushion , 

of the nng -canal, but endodermal concrtment-cells , con, 

later becomes separated otolith 
from it In the endoderm 

large concretions are formed {con) Other sensory cells with long 
cilia cover a sort of cushion (n c ) at the base of the club , tlio club 
may be long and the 
cushion small, or llic 
cushion large and the 
dull small The whole 
structure is innervated, 
like the tentacles, from 
the ex-umbral nerve-nng 
An advance towards the 
second stage is seen in 
such a form as Rhopalo- 
nema (fig 36), where the 
ectoderm of the cushion 
rises un m <1 ilouble fold 
to enclose the club in a 
protective covering form- 
ing a cup or vesicle, at 
first open distally , finally 
the ojTenmg closes and 
the closeil vesicle may 
sink inwards and bie 
found far removed from AfierO and R. Hertwig, 

the surface, as in Geryonia ergnnt dtr Mednten, by permiMiuu of K C w 
37) 

The ocelU are seen m Fio 35 — Tentaculocyst of Cumna loti- 
their simplest form as a ventrts, 

pigmented patch of ecto- ert. Ectoderm 
derm, which consists of „ r, Nerve-cushion 
two kinds of cells — (i) Endodermal concrement-cells, 

pigment-cells, which are con, Otolith 
ordinary indifferent cells 

of the epithelium containing pigment-granules, and (2) visual cells, 
slender sensory epithelial cells of the usual tv|>e, which may dev' lop 
visual cones or 
rods at their free 
extremity. The 
ocelli occur 
usually either on 
the inner or outer 
sides of the ten- 
tacles, if on the 
inner side, the 
tentacle is turned 
upwards and 
earned over the 
ex -umbrella, so 
as to expose the 
oceilns to the 

light; if the 

oceDus be on the nema veXeUum "fhe process carrvmg the otolith 
outer aide of a or concretion kh, formed by endoderm cells^ is 
tentacle, two enclosed by an upgrowth forming the " vesicle," 
nerves run round which is not yet quite closed in at the top 
the base of the (After Hertwig.) 
tentacle to it In 

other cases ocdlh may occur between tentacles, as in Tiaropsts (fig 29) 
The simple form of ocellus dcscnTied in the foregoing paragraph 
may become folded into a pit or cup, the interior of which becomes 
fillM with a clear gelatmous secretion formmg a sort of vitreous 
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Fito. 36. — Simple tentaculocyst of Rhopalo- 
maium Tlie 1 
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found in a few 
Leptomcdusac, 
especially m those 
genera m which 
otocystsare incon- 
spicuous or absent 
(fig ^9). Each 
^ ’>Ius is a ten- 


bo<ly I lie distal portion of the vitreous body may project from the 
cavity of Ihe cup, forming a non-ctllular lens as in Ltzzta (hg 28). 
Beyond this simjile condition llie vinial oigans of the Hydromedusae 
do not advance, and arc far from ri aching the wonderful devclop- 
m< nt of the eyes of Scyjihomcdusae (Charybdaea) 

Bt sides the ordinal y type of ocellus just desciibed, there is found 
in OIK genus (Ttarof^sts) <i type of ocellus m which the visual elements 
.1 - are inverted, and 

have their cones 
turned away from 
the light, as m the 
human retina (fig 
30) In this case 
the pigment - cells 
are cndodermal, 
•'CjC forming a cup of 
pigment in which 
the visual cones 
arc embedded. A 
similar ocellus is 
formed m Aurelta 
among the Scypho- 
meUus.ie (q v ). 

Other sense 
organs of Hydro- 

37 -Section of statocyst of Otryonia medusae arc the 
{Carman na haslala) so-called sense^ 

5/ (, Statocyst containing the minute ten taculo- , or cordylt 
evst 

^lr^, 1 x-umbial ncivc-iiiig 
nr,, Svib-umbral nerve-ring 
ex, Jvx-nmbral ectoderm 
sub, Sub-umbral cctodiim 
( (, t iicular <anal 

V, Vihiin ' . 

cord> 

t.ulc-hke stiucturo with an endodermal axis containing an 
axial cavity which may be continuous with the nng-canal, or may 
be jiartially occluded I’-xtcrnall> the cordylus is covered by very 
llattencd ectoderm, and bears no otoliths or sense-cells, but the base 
of the club icsts upon the ex-umbral nerve-ring Brooks regards these 
organs as sensory, serving for the sense of balance, and representing 
a primitive stage of the tentaculocysts of Trachylmae ; Emko, on 
the other hand, finding no nerv c-clements connected with them, 
ugards them as digedivo (?) in function 

1 ho sense-organs of the two fresh-water medusae Lrtnnocodtum 
and LtmHocnula are peculiar and of rather doubtful nature (see E. f. 
Browne [10]). 

Iho endoderm of the medusa shows the same general types of 
stiuctuie as in the polyp, described above We can distinguish (i) 
digestive endoderm, in the stomach, often 
with special glandular clemtnis, (2) circu- 
latory endoderm, in the radial and iing- 
canals ; ( 3) supporting endoderm m the axes 
of the tentacles and m the endoderm- 
lamella , the latter is primitively a double 
laver of tells, produced by concrescence 
of the ex-umbral and sub-umbral layers of 
the coelenteron, but it is usually found as a 
single layer of flattened cells (fig 40) ; in 
Ceryonta, however, it remains double, and 
the centripetal canals arise by parlmg of 
the two layers; (4) excretory endoderm, 
lining pores at the margin of the umbrella, 
occurring m certain Leptomedusae as so- 
i ailed ‘ marginal tubercles,” opening, on 
the one hand, into the nng-canal and, on 
the other hand, to the exterior by " marginal 
funnt Is, ” w Inch debouch into the sub-umbral 
cavity above the velum As has been de- 

Fio 38 Ocellus of *>cribed above, the endoderm may also con- 

Ltzzia hoelUken. oc tribute to the sense-organs, but such 
Bigmcntcd ectodermai contributions are alw’ays of an accessory 
lells, 1, lens (.\fter nature, for instance, concrement - cells m 
Hcrtwig.) the olocysts, pigment in the ocelli, and 

never of sensory nature, sense-cells being 

in all cases ectodermal. 

The reproductive cells may be regarded as belonging primarily 
to neither ectotlerra nor endoderm, though lodged m the ectoderm 
m all Hy dromedusae As described for the polyp, they are wandering 
cells capable of extensive migrations before reaching the particular 
spot at which they riiien. In the Hydromedusae they usually, if 
not invariably, npen in the ectoderm, but in the neighbourhood of the 
mam sources of nutnraent, that is to say, not far from the stomach. 
Hence the gonads are found on the manubrium in Anthomedusae 
generally ; on the base of the manubrium, or under the gastral 
jiouches, or in both these situations (Octorchtdae), or under the radial 
canals, in Trachomeelusae , under the ga.siral pouches or radial 
canals, in Narcomedusae. When ripe, the germ-cells are dehisced 
directly to the exterior. 
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39 — Section of a Cordylus of 
I aodice 
Circular canal 
Velum 
Tentacle 

Cordylus, composed of flattened 
cctodcim ec covering a laigc-cclled 
endodermal axis en 
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Hydromedusae are of separate sexes, the only known exception 
being Amphoqona apsteim, one of the TrachomedUs.'ie (Browne [ 9 ]) 
Moreover, all the medusae budded from a given hydroid colony are 
either male or female, so that even the non-sexual polyp must be 
considered to liave a latent sex. (In Hvdra, on the other hand, ihe 
individual is usually hermaphrodite ) The medusa always reproduces 
iCself sexually, and in some cases non-sexually also. The non-sexual 
reproduction takes the 
form of fission, buddmg 
or sporogony, the details 
of which are described 
below Buds may be jiro- 
duced from the manu- 
brium, radial canals, 
nng-canal, or tciitacle- 
bases, or from an aboral 
stolon (Narcomedusae) 

In all cases only medusa- 
buds are produced, never 
polyp-buds 

Ihe mesogloea of the 
medusa is largely di - 
vclojied and of great 
thickness in the umbrella. 

1 he sub-epithehal tissues, 

* e the nervous and mus- 
cular cells, are lodged 
ill the mesogloea, but in 
Hydromedusac it never 
contains tissue - cells or 
mcsogloeal corpuscles 

(/*) The Meausae ai 
bubordtnate Indtvtdualitv. 

— It has been shown 
above that polyps arc 
budded only from polyps 
and that the medusae 
may be budded cuhti 
from polyps or from 
medusae In any case the 
daughter-individuals produced from the buds may be imagined as 
remaining attached to the jiarent and forming a colony of individuals 
in organic connexion with one another, and thus throe possible cases 
arise. The first case gives a colony entirely composed of polyps, as 
m many Hydroidea The second case gives a colony partly composed 
of ixilyp-indivuluals, partly of medusa-individuals, a possibility also 
realiz^ in many colonies of Hydroide.i f he third case gives a colony 
entirely composed of mcdusa-individuals, a possibility perhaps 
realized in the Siphonophora, which will be discussed in dealing w ith 
this group. 

The first step towards the formation of a mixed hydroid colony 1^ 
undoubtedly a hastening of the sexual maturity of the medusa- 
individtial Normally the medusae are liberated in quite an imma- 
ture state; they swim 
away, feed, grow and 
become adult mature 
individuals From the 
bionomical point of 
view, the medusa is to 
be considered as a 
means of sjireading the 
species, supplementing 
the eleficiencies of the 
sessile iwlyp It may 
be, however, that in- 
creased reproductiv e- 
ness becomes of greater 
importance to the 

E“icra''comhtmn „ ^'5, f through 

wiUi« brought about If Mcdusae--the upper one of 

the medule mature the lower of Aureha (Mter 

quickly and are either Hertwig) 
set free in a mature cl, Endoderm lamella 

condition or remain in tn, Muscular processes of the eetoderm-cclls 
the shelter of the polvp- in cross section, 
colony, protected from d, Ectoderm. 

risks of a free life m the en, Endoderm lining the entenc ca\ ity 
open sea In this W'ay e. Wandering endoderm cells of the 
the medusa sinks from gelatinous substance 
an independent per- 
sonality to an organ of the polyp-colony, becommg a so-callcd 
medusotd gonophore, or bearer of the reproductive organs, and losing 
gradually all organs necessary for an independent existence, namely 
those of sense, locomotion and nutrition. 

In some cases both free medusae and gonophores may be produced 
from the same hydroid colony This is the case in Syncoryne mtrabtlts 
(Allman fl], p. 278) and in CampantUarta volubtlts , in the latter, 
free medusae are produced in summer, gonophores m winter 
(Duplessis [14]). Again m Pmnarta, the male medusae are set free 
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in a state of maturity, and have ocelli , the female medusae remain 
attached and have no sense organs. 

The gonophores of different hydroids differ greatly in structure 
from one another, and form a senes showing degeneration of the 
medusa-individual, which is gradually stripped, as it were, of its 
characteristic features of medusan organization and finally reduced to 
the simplest structure A v ery early stage in the degeneration is well 
exemplified by the so-called " meconidium ” of Gonothyraea (fig 
41, A) Here the medusoul, attached by the centre of its ex-umbial 
surface, has lost its velum and sub-umbral muscles, its sense organs 
and mouth, though still retaining rudimentary tentacles The 
gonads (g) are produced on the manubrium, which has a hollow 
endodermal axis, termed the spadix (5/> ), in open communication 
with the cocnosarc of the polyp-colony and serving for the nutrition 
of the generative cells. A very similar condition is seen in Tubularta 
{fig 41, B), where, however, the tentacles have quite disappeared, 
and the ciicular nm formed by the margin of the umbrella has nearly 
closed over the manubrium leaving only a small aperture through 
which the embryos emcige. The next step is illustrated by the 
female gonophorcs of Cladocoryne, where the radial and rmg-canals 



Modified from Wetsmana, / ntstihunf der Strual^l/en bet dttt HydiouiedHten. 

Fig 41 — Diagrams of the Structure of the Gonophores of 
I'anous Hydromedusac, based on the figures of G J Allman and 
\ Wcismann 

V, "M.econv\mm”oiGonothyraea H, With spadix branched (Corrfv- 

B, Tyjie of Tubular la. lophora) 

C, 1 ype of Oarveia, &c [Ac. s c, Sub-umbral cav ity. 

D, Typeoi Plumularia,A^cuma, t, Tentacles. 

12, Type of Coryue, horskalta, <S:c. c c. Circular canal 

F, G, H, Sporosacs, g, Gonads, 

r. With simple spadix. sp, Spadix. 

G, With spadix jirolonged e I, Endoderm-lamella. 

(Eudendrtum) ex, Ex-umbral ectoderm. 

ect, Ectotheca. 

have become obliterated by coalescence of their walls, so that the 
entire endoderm of the umbrella is m the condition of the endoderm- 
lamella. Next the oiiening of the umbrella closes up completely 
and disappears, so that the sub-umbral cavity forms a closed space 
surroundmg the manubrium, on which the gonads are developed , 
such a condition is seen in the male gonophore of Cladocoryne and in 
Garveta (fig. 41, C), where, however, there is a further complication in 
the form of an adventitious envelojie or ectotheca {ect ) split off from 
the gonophore as a protective covermg, and not present in Clado' 
coryne. The sub-umbral cavity (5 c ) functions as a brood-space 
for the developing embryos, which are set free by rupture of the wall 
It IS evident that the outer envelope of the gonophore represents the 
ex-umbral ectoderm {ex ), and that the inner ectoderm linmg the 
cavity represents the sub-umbral ectoderm of the free medusa 
The next step is the gradual obliteration of the sub-umbral cavitv 


[s c)hy disappearance of which the sub-umbral ectodc’^ra comes into 
contact with the ectoderm of the manubrium. Such a type is found 
in Plumularta and also in Agalma (fig 41, D) ; centrally is seen the 
spadix {sp ), bearing the generative cells (g), and external to these (i) 
a layer of ectoderm representing the epithelium of the manuhiium . 
(2) the layer of sub-umbral ectoderm ; {3) the endoderm-laim lla 
{el) , (4) the ex-umbral ectoderm {ex ) , and (5) there may or may 
not be present also an ectotheca Thus the gonads are covered over 
by at least four layers of epithelium, and since these ore unnecessaiy, 
presenting merely obstacles to the dehiscence of the gonails, they 
gradually undergo reduction. The sub-umbral ectoderm and that 
covering the manubrium undergo concrescence to form a single layer 
(fig 41, I ), which finally disappears altogether, and the endodtrm- 
lamella disappears fhe gonophore is now reduced to its simplest 
condition, known as the sporosac (fig 41, F, G, H), and consists of the 
spadix be.aring the gonads covered by a single layer of ectoderm («4 ), 
with or without the addition of an ectotheca. It cannot lie too 
strongly emphasized, however, that the sporosac should not l)e com- 
pared simply with the manubnum of the medusa, as is somctim* . 
done The endotlennal spadix (sp) of the sporosac rejirtsents tlu 
endoderm of the manubrium , the ecto<lermal lining of the sjiorosac 
(rt ) represents the ex-umbral ectoderm of the medusa, and the 
intervening layers, 
together vMth the 
sub-umbral cavity, 
have disappeared 
1 he spadix, as the 
organ of nutrition 
for the gonads, 
may be developea 
m various ways, 
being simple (fig 
41, F) or branclitil 
(fig 41, H) , m 
hudendrtum (fig 
41, G) It curls 
round the single 
large ovum 

The hydroid 
Dteoryne is re- 
markable for the 
possession of gono- 
phores, which are 
ciliate and become 
detached and 
swim away by 
means of their 
cilia. I*'ach such 
sporosac has two 
long tentacle-likc 
processes thickly 
ciliated 

It has been 
maintained that 
the gonads of 
Hydra represent 
sporosacs or gono- 
phorcs greatly re- 
duced, with the 
last traces of 
medusoid struc- After AIlm»n, CymneHattlc Hydroubs, 1>> permission of ihf 
ture completely Council of the Kay Society 

obhterated There Fig. 42 — Gonophores of Dteoryne conferta 
IS, however, no \ \ gonophore still enclosed in its ecto- 
evidence whatever theca [liberation 

r B and C, Two views of a female gonophore after 

of Hydra being fcntacles 

purely ectoilermal qv, Ova, two earned on each female gonophore 
structures, while sp festw. 
all medusoid gono- 
phores have an endodermal portion. Hydra is, moreover, bisexual, 
m contra.st with what ls known of hydroid colonies 

In some Leptomedusae the gonads are formed on the radi.il 
canals and form protruding mas.scs resembling sporosacs super 
ficially, but not in structure Allman, however, regarded this Ivpe 
of gonad as equivalent to a sporosac, and considered the medusa 
bearmg them as a non-sexual organism, a " blastocheme '' as he 
termed it, produemg by budding medusoid gonophores As medusae 
are known to bud medusae from the radial canals there is nothing 
impossible m Allman's theory, but it cannot be said to have recen txl 
satisfactory proof 

Reproduction and Ontogeny of the Hydromedusae 

Nearly every possible method of reproduction occurs amongst 
the Hydromedusae, In classifying methods of generation it is 
usual to make use of the sexual or non-sexual nature of the 
reproduction as a primary difference, but a more scientific 
classification is afforded by the distinction between tissue-cells 
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(histocytes) rnd germinal cells, actual or potential (archaco- 
cytes), amongst the constituent cells of the animal Iwdy In 
this way we may distinguish, first, vegetaim reproduction, the 
result of discontinuous growth of the tissues and cell-layers 
of the body as a whole, leading to (i) fisston, ( 2 ) autotomy, or 
(3) vegetative budding; secondly, germinal reproduction, the 
result of the reproductive activity of the archaeocy tes or germinal 
tissue. In gciminaJ reproduction the proliferatmg cells may be 
undxfjerentiatedy so-called primitive germ-cells, or they may be 
differentiated as sexual cells, male or female, i e, spermatozoa 
and ova If the germ-cells are undifferentiated, the offspring 
may arise from many cells or from a single cell ; the fiist type 
is (4) germinal budding, the second is («;) sporogony. If the germ- 
cells are differentiated, the offspring arises by syngamy or sexual 
union of the ordinary type between an ovum and spermatozoon, 
so-called fertilization of the ovum, or by parthenogenesis, i e. 
development of an ovum without fertilization The only one of 
these possible modes of reproduction not known to occur in 
Hydromedusae is parthenogenesis 

(1) True fission or longitudinal divsion of an individual into 
two eciual and similar daughter-individuals is not common but 
occurs m Gastrohlasta, where it has been dcs( ribed in detail by ' 
Arnold L.mg [30] 

( 2 ) Autotomy, sometimes termed transverse fission, is the name 
given to a process of unequal fission in which a portion of the 
body separates off with subsequent regeneration In Tubularia 
by a process of decapitation the hydranths may separate off 
and give rise to a separate individual, while the remainder of 
the body grows a new hydranth. Similarly m Schtzocladtunt 
portions of the hydrocaulus are cut off to form so-called “ spores,” 

individuals (see 
jy ^ Allman [1]) 

^ ^ Jff (3) y^ge^otive bud- 

^ ding is almost uni- 
^ versal m the Ilydro- 

B B ^ medasac By budding 

Q is understood the 

formation of a new in- 
dividual from a fresh 
growth of undiffcr- 
^ 1/ ^ entiated material It 

convenient to dis- 

\ / tinguish buds that 

\ f^ni W B ^ to polyps 

t’'' I from those that form 

Q ^ y medusae. 

E («) The Polyp.— The 

bulls that form polym 
aro very simple in 
inode of formation 
Four stages may be 
Sf distinguished ; the first 

^ ^ simple outgrowth 
layers, ecto- 
)j 7 ^ derm and endoderin, 

m / y-v ^ M cont.unmg a prolonga- 

^ n.5 ~ tion of tlie cocientenc 

\ ' r cavity’ , m the second 

\f stage the tentacles 

Much modifira from C Chun, '•Coelcnterntn," Itt grow out as secondary 
Bronns /Mrrr >(4 diverticula from the 

Fio 43 — Direct Budding of Cuntna side ol the first out- 
A,B,C,F.,F, Inver- t, Tentacle growth, m the tluid 

tical section s 0, Sense organ stage the mouth is 

D, Sketch of exter- v, Velum formed as a perfora- 

nal view sc, Sub-umbral tion of the two layers , 

5t, Stomach cavity and, lastly, if the bud 

fM, Manubrium. n a, Nervous system be separated, it 

becomes nipped ofl 

from the parent polyp and begins a free existence 

(6) The Medusae — Two types of budding must be distmguished 
—the direct, so>called pahngraetic type, and the indirect, so-called 
coenogcnetic type 

The direct t^e of budding is rare, but is seen in Cuntna and 
Mtllepora In Cuntna there arises, first, a simple outgrowth of both 
l.ayers, as in a polyp-bud (fig 43, A) , in this the mouth is formed 
distatly as a perforation (B) , next the stdes of the tube so formed 


A,B,C,F.,F, In ver- 
tical section 
D, Sketch of exter- 
nal view 
st. Stomach 
fM, Manubrium. 


t. Tentacle 
s e, Sense organ 
r*, Velum 


bulge out laterally near the attachment to form the umbrella, while 
the distal undilated portion of the tube represents the manubrium 
(C) ; the umbrella 

now grows out _jri 

into a number of 

lobes or lappets, iM 'Ssi' K \ 

and the tentacles ^ H/ 

on the apex of each ^ ^ 

final^, the velum A ® ^ 

arises as a growth .t 

of the ectoderm ^ 

alone, the whole 

bud shapes itself, ^ 

so to speak, ana 

the little medusa is 

separated off by Sc 

rupture of the thm 

stalk connectmg it : > m ^ 

With the parent (F) ty ^ 

The direct method c 9 

of meilusa-buddmg 

only differs from / 

the polyp-butl by 

its greater com- 

plexity of parts anti 

^he indirect 
motle of budding 

(figs 44, 45) IS the r 

commonest method .v ^qn ^cc 

by which medusa- sc 

bufls arc formed ^rc 

It IS marked by the 

formation in tlio raw 

termed the ento- 

codon (hnospett- ^ 

Kern, Ghckenkern)^ ^ 

this IS formed a ^ g 

thickening of the q 

pnmto^iy Fig. 44 —Diagrams of Medusa budding with 

hollow ingrowth formation of an entocodon The endoderm 

(fig 44 B) but shaded, the ectoderm kft clear. 


el, Fndotierm lamella, 
w, Manubnum. 

V, Velum 


more usually as a A, B, C, D, F, Succcs- sub-umbral 

sohd mass of ecto- sive stages m vtr- cavity 

dcrm-cells (fig 45, tical section st, btomacli 

A) Ihceclodcrmai E, Transverse sec- r c, Radial can.al. 

ingrowth is the tion of a stage c c, Circular canal 

entocodon (6c ) , it similar to D. el, Endoderm lamella, 

bulges mto, and Gc, Entocodon. w, Manubnum. 

pushes down, the s c. Cavity of ento- v. Velum 

endoderm at tlie codon, forming t, Tentacle, 

apex of the bud, the future 

and if solid it soon 

acquires a cavity (fig 44, C, s c) The cavity of the entocodon 
increases continually m size, while the endoderm pushes up at the 
sides of it to form a cup with hollow walls, enclosing but not quite 
surrounding the ^ 

entocodon, which ^ 

remains m contact ✓ 

between the two M D t# 

walls of the cup Fig. 45. — ^Modifications of the method of 
becomes reduced buddmg shown m fig. 44, with solid Eato- 
by concrescence to codon (Gc ) and formation of an cctotheca (eet ). 
form the radial 

canals (r «.)» nng-cailal (c.c ), and endodenn-lamella (e I , fig. 44. £), 
and at the same time, the base of the cup is thrust upwards to form 
the manubrium (m), convertmg the cavity of the entocodon mto a 
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space which is crescentic or horse>shoe-kke in section. Next ten- 
t^les (/. &g 44, F) grow out from the rmg-canal, and the double 
plate oi ectoderm on the distal side of the entocodon becomes 
perforated, leaving a circular rim composed of two layers of ectoderm, 
the velum (v) of the medusa Finally, a mouth is formed by breakmg 
through at the apex of the manubnum, and the now fully-formed 

medusa becomes 
separated by rup- 
ture of the stalk 
of the bud and 
swims away 

If the bud, how- 
ever, is destined to 
give nse not to a 
free medusa, but 
to a gonophore, 
the development 
IS similar but be- 
comes arrested at 
various points, ac- 
cording to the 
degiee to which 
the gonophore is 
degenerate The 
entocodon is 
usually formed, 
proving the medu- 
soid nature of the 
bud, but m sjioro- 
sacs the entocodon 
may be rudiment- 
ary or absent 
altogether Ihe 
process of budding 
as above described 
may be varied or 
complicated in 
various ways, 
thus a secondary, 
amnion-like, ecto- 
tlermal covering 
or ectotheca (fig 
4 5, C, ect ) may be 
formed over all, as 
in Garveia, Ac , 
or the entocodon 
may remain soIkI 
an<i w ithoutcavity 
until after the 
formation of the 
manubrium, or 
may never acnuire 
H cavity at all, as 
described above 
for the gono- 
phores 

Phylogenetic Stg- 

— , ^ ntficance of the 

Fig 46 — Diagrams to show the significance Entocodon It is 

of the Entocodon m Medusa-buds (Modified from the 

from a diagram given by A Weismann ) foregoing account 

I, Ideally primitive method of budding, in of medusa -bud- 

which the mouth is formed first (I«), ding that the ento- 
next the tentacles <I6), and lastly the codon is a very 
umbrella important consti- 

II, Method of Cunina ; (a) the mouth anses, tuent of the bud, 

next the umbrella (6), and lastly the ten- furnishing some of 
tacles (f) the most essential 

III, Hypothetical transition from II to the m- portions of the 

direct method with an entocodon, the medusa, its cavity 
formation of the manubrium is retardwl, liecomes the sub- 
that of the umbrella hastened (Ilia, 6) unibral cavity, 

IV, a, b, c, buddmg with an entocodon (cf and its lining fur- 

flg 44). nishes the ecto- 

V, Budding with a solid entocodon (cf fig 45) dermal epithelium 

of the manubnum 

and of the sub-umbral cavity as far as the edge of the velum 
Ilence the entocodon represents a precoaous formation of the 
sub-umbral surface, equivalent to tte peristome of the polyp, 
differentiated m the bud prior to other portions of the organism 
which must be regarded as antecedent to it m phylogeny 

If the three pnncipal organ-systems of the medusa, namely mouth, 
tentacles and umbrella, be considered m the light of phylogeny, 
it is evident that the manubrium beanng the mouth must be the 
oldest, as representing a common property of all the Coelentera, 
even of the ^trula embryo of all Enteroroa Next in order come 
the tentacles, common to all Cnidaria Tne special property of the 
medusa is the umbrella, distinguishing the medusa at once from 
other morphological types among the Oaelentera If, therefore, the 
formation of these thrw systems of organs took place according to 



a strictly phylogenetic sequence, we should eiqpect them to appear 
in the order set forth above (fig. 46, la, b, c) The nearest approach 
to the phylogenetic sequence is seen in tlie buddmg of CuMifta, wiiere 
the manubnum and mouth appear first, but the umbrella is formed 
before the tentacles (fig 46, Ila, b, c) In the indirect or coeno- 
genetic method of budding, the first two members of the sequence 
exhibited by Cumna change places, and the umbrclU is formed first, 
the manubnum next, and then the tentacles ; the actual mouth- 
perforation being delayed to tlie very lavt (fig 46, IVa, b, e). Hence 
the budding of medusae exemplifies very clcaily a common phene - 
menon m development, a phvlogenetic .senes of events completely 
dislocated m the ontogenetic time-sequence. 

The entocodon is to lie regarded, therefore, not as primarily an 
ingrowth of cctorlerm, but ratlicr as an upgrowth of both body- 
layers, m the form of a circular nm (IVa), representing the urabrtllar 
margin, it is compai.ible to the bulging th.it forms the umbrella m 
the direct method of budding, but takes place before a manubrium 
is formed, and is greatly reduced m si/e, so as to become a little pit 
By a simple modification, the open pit becomcH a solid ectodermal 
ingrowth, just as m fcleostean fishes the hollow raedullary tube, or 
the auditory pit of other vertebrate embryos, is foimcd at fiist as a 
solid cord of cells, which acquires a cavity secondarily Moreover, 
tlie entocodon, however deveJoperl, gives nsc at first to a closed 
cavity, representing a closing over of the umbrella, temporary in 
the bud destined to be a free medusa, but usually permanent in the 
scisile gonophore As has bicn shown abon*, the closing up of the 
sub-umbral cavity is one of the earliest dt gcncrativ'o changes in the 
evolutKin of the gonophore, and we may regard it as the urabrellar 
fold takmg on a protective function, either temporanly for the bud 
or permanently for the gonophore 

1 o sum up, the entocodon is a precocious formation of the umbrella, 
closing over to protect the organs in the iimbrcllar cavity Ihe 
possession of an entocodon proves the medusa-nature of tlie bud, 
and can only be explained on the tlieory that gonophorcs are de- 
generate medusae, and is inexplicable on the opposed view that 
medusae are derived from gonophores secondarily set free In the 
sjiorosac, however, the medusa-individual has become so degenerate 
that even the documentary proof, so to speak, of its mediisoid 
nature may have been destroyed, and only circumstantial ev idencc 
of Its nature can be produced 

4 Germinal Budding — This method of budding is commonly 
described as budding from a single body-layer, instead of from 
both layers The lay er that produces the bud is mvanably the 
ectoderm,! e the layer in which, m Hydromedusae, the generate e 
tells arc lodged ; and in some cases the buds are produced m the 
exart spot m which later the gonads appear b rom these facts, 
and from those of the sporogony, to be described below, we may 
regard buddmg of this type as taking place from the germmal 
epithelium rather titan from ordinary ectoderm 

(а) I'he Polyp — Budding from the ectoderm alone has been 
described by A Lang [29] m Hydra and other polyps The tissues 
of the bud become dilferentiatcd into ectoderm .and endoderm, and 
the endoderm of the bud becomes secondarily continuous \iilh that 
of the parent, but no part of the parental endoderm contribuUs 
to the building up of the daiightcr-ixily p Lang regarded tlus 
method of budding as universal 111 ixifyjis, a notion disprovetl by 
O Sccligor [62] who went to the opposite extreme and regarded the 
tvjie of budding descnlxid by Lang as non-existent In view, 
however, both of the statements and figures of I.Aiig and of the facts 
to l>e described presently for medusae {Margelhum), it is at least 
theoretically possible that both germmal and v'egetative budding may 
occur m polyps as well as in medusae 

(б) The Medusa — The ckaicst instance of germinal budding is 
fumisherl by Margelhum (liathkea) octoprtn datum, one of the 
Margeltdae The budding of this medusa has been worked out in 
detail by Chun (Hydrozoa, [1]), to whom the reader must be referred 
for the interesting laws of budding regulating the sequence and 
order of formation of the buds 

The l>uds of Margelhum are produced on the manubrium m each of 
the four mtei radii, and they a ise from the octoderm, that is to say, 
the germinal epithelium, which later gives rise to the gonads Tlx 
buds do not appear .simultaneously but successively on each of the 
1 

four sides of the manubnum, thus 3 4 and secondary buds 

2 

may be produced on the medusa-buds before the latter are set free 
as medusae Ivach bud arises as a thickening of the epithehum, which 
first forms two or tliree layers (fig 47, A), and becomes separate into 
a superficial layer, future ectoderm, surrounding a central mass, future 
endoderm (fig 47, B). The ectodermal epithdium on the distal side 
of the bud becomes thickenerl, grows inwards, and fonns a typical 
entocodon (fig 37, D L, F) The remaining development of the bud 
IS just as describe aoove for the mdiroct method of medusa-budding 
(fig 47, G, H) When the bud w nearly complete, the Ivvly-wall of 
the parent immediately below it becomes perforated, placing the 
coelentcric cavity of the parent in secmidary communication with 
that of the bud (H), doubtless for the better nutrition of the lattei 
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Especially noteworthy m the germinal budding of MargelUum 
IS the formation of the entocodon, as in the vegetative budding of 
the indirect type 

5 Sporogony — This method of reproduction has been described 
by E Metrhnikoff in Cuntna and allied genera. In individuals 
eitht r of the male or female sex, germ-cells which are quite un- 
diderentiated and neutral in character, became amoeboid, and 
wander into the endoderm 'Ihey divide each into two sister- 
cells, one of which — the spore — becomes enveloped by the other 
The sj)orc-ccll multiplies by division, while the en\ eloping cell 
IS nutrient and protective. The spore cell gives rise to a “ spore- 
larva,” which IS set free m the coclenteron and grows into a 
medusa Whether sporogony occurs also in the polyp or not 
remains to be proved. 

6 Sexual Reproduction and Embryology — The ovum of Hydro- 
medusae is usually one of a large mimlx'r of oogonia, and grows 
at the expense of its sister-cells No rogulai; follicle is formed, 
l)ut tlie oocyte absorbs nutriment from the remaining oogonia. 
In Hydra the oocyte is a large amoelxiicl cell, which sends out 
pscudopodia amongst the oogonia and absorbs nutriment from 
them When the oocyte is full grown, the residual oogonia 
die off and disintegrate 

The spermatogenesis and maturation and fertilization of the 
germ-cclls present nothing out of the common and need not be 



47 — Budding from the Ectodeim (germinal epithelium) in 
Margeltium. {\fler C. Chun ) 

A, ITie epithelium becoim s tw o- the bud forms an entocodon 

layered. (Gc ). 


B, The lowei layer forms a solid 
mass of cells, which (l ) 
becomes a \ esicle, the future 
endoderm, containing the 
coelentenc cav ity (coel) , 
while the outer layer 
furnishes the future ecto- 
derm. 

D, E, F, a thickening of the ecto- 
derm on the distal side of 


.i,H, I’ormation of the medusae 
1 c, Sub-umbral cavity, 
rt, Radial canal. 

<it, Stomach, which in H ac- 
quires a secondary com- 
munication with the diges- 
tive cavity of the mother 
r, Ciicular canal 
, Wlum. 

Tentacle. 


described here. These processes have been studied in detail 
by A Brauer [2] for Hydra. 

The general course of the dev'clopment Is described in the article 
Hydrozoa We may distinguish the following series of stages 
(i) ovum, (a) cleavage, leading to formation of a blastula, (3) 
formation of an inner mass 01 parenchyma, the future endoderm, 
by immigration or delamination, leading to the so-called parenchy- 
mula-stage; (4) formation of an archentenc cavity, the future 
coclenteron, by a sphtiing of the internal parenchyma, and of a 
blastopore, the future mouth, by perforation at one pole, leading to 
the gastrula-stage ; (5) the outgrowth of tentacles round the mouth 
(blastopore), leadmg to the actmula-stage , and (6) the actmula 
becomes the polyp or medusa in the manner «le.scribed elsewhere 
(see articles H\ drozoa, Polyp and Mfdusa) This is the full, ideal 
development, which is always contracted or shortened to a greater or 
loss extent. If the embryo is set free as a free-svvimming, so-called 
planula-larva, in the bla.stula, parenchymula, or gastrula stage, then 
a free actmula stage is not found , if, on the other hand, a free 
ectinula occurs, then there is no free planula stage 


The cleavage of the ovum follows two types, both seen m Tubularta 
(Brauer [3]). In the first, a cleavage follows each nuclear division , 
in the second, the nuclei multiply by division a number of times, 
and then the ovum divides mto as many bJastomeres as there are 
nuclei present. The result of cleavage m all cases is a typical 
blastula, which when set free becomes oval and develops a flagellum 
to each cell, but when not set free, it remains spherical m form and 
has no flagella 

The germ-layer formation is always by immigration or delamina- 
tion, never by invagination When the blastula is oval and frec- 
swimming the inner mass is formed by unipolar immigration from 
the hinder pole. When the blastula is spherical and not set free, the 
germ-layer formation is always multipolar, either by immigration 
or by delamination, 1 e. by tangential division of the cells of tlie 
blastoderm, as m Geryoma, or by a mixture of immigration and 
delamination, as m H\dta, 7 ubularia, Ac 1 he blastopore is formed 
as a secondary perforation at one spot, in frte-swimmmg forms 
at the hinder pole Formation of archenteron and blastopore may , 
however, be deferred till a later stage (actmula or after) 

The actmula stage is usually suppressed or not set free, but it is 
seen m I ubularia (fig 48), where it is ambulatory, m Gomonemus 
( 1 rachomediisae), and m Cutttna (Narco- 
medusae), where it is parasitic 

In Leptolinac the embryonic develop- 
ment culminates in a polyp, which is 
usually formed by fixation of a planula 
(parenchymula), rarely by fixation of an 
actmula The planula may fix itstlf (1) 
by one end, and thrn becomes the hydio- 
caulus and hydranth, while the hydro- 
rhiza grows out from the base , or (2) 
partly by one side and then gives rise to 
the hyilrorliiza as well as to the other 
jiarts of the polyp , or (3) entirely by its 
-ide, and then forms a iccumbent hydro- 
rlnza from which a polyp appears to be 
budded as an upgrowth 

In Trachylinae the development produces always a medusa, and 
there is no polyp-stage '1 he medusa an .es direct trom the actmula- 
stage and tliere is no entocodon formed, as in the budding described 
above 

Ltfe-cyiles of the Hydromedusae — The life-cycle of the Leptolmae 
consists of an alternation of generations in wnich non-sexual indi- 
viduals, polyps, produce by budding sexual individuals, medusae, 
which give rise by the sexual process to the non-sexual polyps again, 
so completing the cycle Hence the alternation is of the type termed 
metagenesis The I.eptolinae are chiefly forms belonging to the in- 
shore fauna. 'I he Trachylinae, on the other hand, are abov'o all 
oceanic forms, and have no polyp-sta^c, and hence there is typically 
no alternation m their life-cyclc It is commonly assumed that the 
Trachylinae are forms which have lost the alternation of generations 
possessed by them ancestially, through secondary simplihcation of 
the life-cycle Hence the Trachylinae are termed " hypogenetic " 
medusae to contrast them with the metagenetic T.eptolmae The 
whole question has, howev er, Wen argued at length by W K. Brooks 
4 ], who adduces strong evidence for a contrary view, that is to say, 
or regarding the direct type of development seen m Trachylinae is 
more primitive, and the me tagenesis seen in Leptolmae as a secondary 
compueation introduceel into the life-cycle by the acquisition of 
tarval budding The polyp is regarded, on this view, as a form 
phylogenedically older than the medusa, in short, as nothing more 
than a sessile actmula In Trachylinae the polyp-stage is passed 
over, and is represented only by the actmula as a transitory embry- 
onic stage In Leptolmae the actmula becomes the sesiile polyp 
which h.is acquired the pow cr of budding and produemg mdividuals 
either of its own or of a higher rank , it represents a persistent larval 
sta^e and remains m a sexually immature condition as a neutral 
individual, sex being an attribute only of the final stage m the de- 
velopment, namely the medusa The polyp of the Leptolmae has 
reached the limit of its individual development and is mcapable of 
becoming itself a medusa, but only produces medusa-buds ; hence a 
true alternation of generations is produced. In Trachylinae also the 
lieginmngs of a similar metagene^'is can be found Thus in Cuniiia 
octonaria, the ovum desdops into an actmula wfliich buds daughter- 
actiniilae , all of them, Ixith parent and offspring, develop into 
medusae, so that there is no alternation of generations, but only 
larval multiplication In Cuntna parasitica , however, .the ovum 
develops into an actmula, which buds actinulae as before, but only 
the daughter-actmulac develop mto medusae, while the original, 
parent-actinula dies off , here, therefore, larval buddmg has led to a 
true alternation of generations In Gomonemus the actmula becomes 
fixed and polyp-hke, and reproduces by buddmg, so that here also an 
alternation of generations may occur. In the Leptolmae we must 
first substitute polyp for actmula, and tlien a condition is found which 
can be compart to the case of Cuntna parasitica or Gomonemus, if 
we suppose that neither the parent-actinula (t e founder-polyp) nor 
its offspring by buddmg (polyps of the colony) have the power of 
becoming medusae, but only of producing medusae by buddmg 
For further arguments and illustrations the reader must be referred 
to Brooks's most mterestmg memoir The whole theory is one most 
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mtimalely connected with the question of tlie relation between polyp 
and medusa, to be discussed presently. It will be seen elsewhere, 
however, that whate\ er view may be held as to the origin of meta- 
genesis in Hydromedusae, m the case of Scyphomedusae (qv) no 
other view is possible than that the alternation of generations is the 
direct result of larval proliferation 

lo complete our survey of life-cycles m the Hydromedusae it is 
necessary to add a few words about the jiosition of Hydra and its 
allies If we accept the view that Hydra is a true sexuad fwlyp, ami 
that its gonads are not gonophorcs (i e medusa-buds) in the extreme 
of degeneration, then it follows from Brooks's theory that Hydra 
must be descencled from an archaic form in which the medusan type 
of organization had not yet been evolved Hvdra must, in short.be 
a living representative of the ancestor of which the actinula-stagc is 
a transient reminiscence in the development of higher forms It 
may be pointed out in this connexion that the fixation of Hvdra is ; 
only temporary, and that the animal is able at all times to detach 
itself, to move to a new situation, and to fix itself again There is no 
difficulty whatever in regarding Hvdra as beanng the same relation 
to the actinula-stagc of other Hydromedusae that a Rotifer bears to 
a trochophore-larva or a fish to a tadpole 

The Relation of Polyp and Medusa — Many v lew s have been put 
forward as to the morphological relationship between the two 
types of person in the Hydromedusae For the most part, 
polyp and medusa have lyeen regarded as modifications of a 
common type, a view supported by the existence, among Scypho- 
medusae {q V ), of sessile polyp-like medusae (Lucernaria, &c ) 

R Ixjuckart in 1848 compared medusae in general terms to 
flattened polyps. G J. Allman [ 1 ] put forward a more detailed 
view, which was as follows. In some polyps the tentacles are 
webl^d at the base, and it was supposed that a medusa was a 
polyp of this kind set free, the umbrella being a greatly developed 
web or membrane extending between the tentacles. A very 
different theory was enunciated by E Metchnikoff In some 
hy droids the founder-polyp, developed from a planula after fixa- 
tion, throws out numerous outgrowths from the base to form the 
hydrorhua , these outgrowths may be radially arranged so as to 
form by contact or coalescence a flat plate Ahu hnikov considered 
the plate thus formed at the base of the polyp as equivalent 
to the umbrella, and the body of the polyp as equivalent to the 
manubrium, of the medusa , on this view the marginal tentacles 
almost invariably present m medusae are new formations, and 
the tentacles of the polyp are represented in the medusa by the 
oral arms which may occur lound the mouth, and which some- 
times, e g m Margeltdae, have the appearance and structure of 
tentacles Apart from the weighty arguments which the develop- 
ment furnishes against the theories of Allman and Mechnikov, 

It may be pointed out that neither hypothesis gives a satisfactory 
explanation of a structure universally present in medusae of 
whatever class, namely the endoderm-lamella, discovered by 
the brothers O and R Hertwig. It would be necessary to regard 
this structure as a secondary extension of the endoderm in the 
tentacle-web, on Allman’s theory, or between the outgrowths 
of the hydrorhiza, on Mechnikov’s hypothesis The develop- 
ment, on the contrary, shows unequivocally that the endoderm- 
lamella arises as a local coalescence of the endoderinal linings of a 
primitively extensive gastral space 
The question is one intimately connected with the view taken 
as to the nature and individuality of polyp, medusa and gono- 
phore respectively. On this point the following theories have 
been put forward. 

I. I he theory that the medusa is simply an organ, which has 
become detached and has acquired a certain degree of independence, 
like the well-known instance of the hectocot^e of the cuttle-fish 
On tins view, put forward by E van Beneden and T H Huxley, the 
sporosac is the starting-pomt of an evolution leading up through the 
various types of gonophorcs to the free medusa as the culmmatmg 
pomt of a phyletic senes The evidence against this view may be 
class^ unaer two heads * first, comparative evidence , hydroids 
very different in their structural characters and widely separate in 
the systematic classification of these organisms may produce medusae 
very similar, at least so far as the essential features of medusan 
organization are concerned , on the other hydroids closely allied, 
perhaps almost mdistingmshable, may produce gonophores in the one 
case, medusae m the otber , for example, Hydracttnta (gonophores) 
and Podocoryne (medusae), Tubularta (gonophores) and Ectopleura 
(medusae). Coryne (gonophores) and Syncoryne (medusae), and so on 
If it IS assumed that all these genera bore gonophores ancestrally, 
then medusa of similar type must have bwn evolved quite mde- 
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pendently m a great number of cases Secondly, tliere is the evidence 
from the development, namely, the presence of tlio entocodon in the 
medusa-bud, a structure which, as expUamed above, can only Ix' 
accounted for satisfactorily by derivation from a medusan type of 
organization Hence it may be concluded that the gonophores are 
degenerate medusae, and not that the medusae are highly elaliorated 
gonophores, as the organ-theory requires 

2 The theory that the medusa is an independent indivulual, fully 
e<imvalent to the polyp in this respect, is now uni ver- ally accepted 
as being supported by all the facts of comp.irative morphulogv and 
development The question still remains open, howevtr, whiih of 
the two types of peison may be regardeti as tlie most pnmitiM, the 
most ancient in the race-history of the H>dromccliisae b' M 
Balfour put forward the view that the polyp was the moie primitive 
type, and that the medus,i is a special modification of the jiolyp for 
I reproductive puri>oses, the result of division of labour m a poly])- 
colony, whereby special reproductive persons become detached and 
acquire organs of locomotion for spreading the species W K 
Brooks, on the other hand, as st.ifid .ihove, rigards the medus.i .is 
the older type and looks upon both poly p and medusa, m the Hydro- 
medusae. as derived from a free-svvimmmg or floating actinula, the 
polyp licing thus merely a hxeil nutritive stage, possessing second- 
aiily acquired powers of multiplication by budding 

Ihe Hertvvigs when they discoveicd the endoderm-lamella show«<l 
on morphological grounds that polyp and medusa are independent 
types, each produced by modification in diffeient directions of a 
moie primitive tvpe represented in development by the ai tinnla- 
stage If a polyp, such as Hydra, be regarded simply as a sessile 
actinula, wo must certainly consider the polyp to lx* the older tvpi , 
and it may be pointed out that in the Antho/oa only polvp-indi- 
viduals occur Ihis must not Ixs taken to me^an, however, th.it the 
meelusa is derived fiom a sessile polyp , it must be Hgarded .is a 
flirect modification of the more aniient free actinula foiin, without 
primitively any intervening polyp-sl.ige, suih as has be* n introduied 
secondarily into the development of the Leptolinae and rtpreseiifs a 
revivMl, so to spe.ik, of an ancestral foim or laiv.il stage, which h.is 
taken on a special role m the economy of the species 

Systematic Review of the IIVDROMFDUSAh 
Order I. Eleutheroblastea. — Simple polyps which become 
sexually mature and whith also reproduce non-sexually, but 
without any medusoid stage in the life-cycle 
The sub-order includes the family Hydndae, containing tlu 
common fresh-water polyps of the genus Hydra ('ertain other 
forms of doubtful affinities have also been referud provisionnll) 
to this section 

Hydra — I his genus comprises fitsh-waler polyps of simple struc- 
ture The body bears tentacles, but shows no division into hy drorhiza, 
hydrocaulus or hydranth , it is temporarily fixed and has no pciisarc. 
Ihe polyp 13 usually hermaphrodite, developing lioth ovaries an*! 
testes m the same individual There is no Iree-swunming planuhi 
larva, but the stage corresponding to it is passcxl over in an envelop- 
ing cyst, which is secreted round the embryo by its own ectodermal 
layer, shortly after the germ-lay'er lorm.ilion is complete, i e m the 
parenchymula-stage The cnveloixi is double, consisting of an ex- 
ternal chitinous stratified shell, and an internal thm clastic membrani 
Protected by the double inv elope, the embryo is set free as a so-c.dled 

^SSr" and in Europe it pa.ssis the wmtir m this condition In tin 
spring the embryo bursts its shell and is set free as a minute actinula 
which becomes a Hydra 

Many species are known, of which three are common m Euroj^ean 
waters It has been shown by C F Jickeli (28) that the species art 
distmguishablc by the characters of their nematocysts They also 
show characteristic differences in the egg (Brauer [2]) In Hydia 
vtrtdts the polyp is of a green colour and produces a spherical egg 
with a smooth shell which is dropped into the mud H gri'.ca is 
greyish in tint and produces a spherical egg with a spiky shell, 
which also IS dropjx*d into the mud // fusca {- fl vulgaris) is hTov,n 
m colour, and produces a bun-shaped egg, spiky on the convex 
surface, and attached to a water-weed or some object by its flattened 
side Brauer found a fourth sjiecies, similar in .ipix^arance to H 
fusca, but differing from the three other species m being of separate 
sexes, and m producing a spherical egg with a knobby shell, winch is 
attached like that of H fusca 

The fact already noted that the species of Hydia can be dis- 
tinguished by the cliaracters of their nematocysts is a point of great 
mterest. In each species, two or three kinds of nematocysts occur, 
some large, some small, and for specific identification the ncmato- 
cysts must be studied collectively m each species It is very rt 
markable that this method of characterizing and diagnozmg speexs 
has never been extended to the marine hydroids It is quite possible 
that the characters of the nematocysts might afford data as useful 
to the systematist in this group as do the spicules of sponges, for 
instance It would be particularly mtcrestmg to ascertain bow the 
nematocysts of a polyp are related to those possessed by the medusa 
budded from it, and it is possible that in this manner obscure questions 
of relationship might be cleared up 
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trotohydm is a mannc genus charactcrued by the abseiKe of 
tentacles, by a great sumlanty to Hvdra m histological structure, and 
by reproduction by transverse Itssion. It was found originally in an 
oyster-larm at Ostend The sexual reproduction w unknown For 
further mtormatvon see C Chun (Hydrozoa [ 1 ], PI I ) 

Polypodinm hydvifovm 4 Ussow is a fresh-water form parasitic on 
the eggs of the sterlet A " stolon ” of unknown origin produces 
thirty-two buds, which become as many Polypodia , each has 
twenty-four tentacles and divides by (ission repeated twice into four 
individuals^ each with six bmtacles I he daughter-individuals grow, 

form the full number 
of twenty-four tentacles 
and divide again The 
|K)Iyps are free and walk 
on their tentacles. Sec 
Ussow [ 64 ] 

Tetraptatia voMani 
Viguier 18 a remarkable 
floating marine form 
See C Vigiuer [ 66 ] and 
Delage and H^rouartl 
(Hydrozoa [2]) 
Haleremtia Schau- 
dinn SeeF Sclmudinn 
[ 60 ] and Delage and 
H^rouard (Hydrozoa 

In all the above- 
men tioneil genera, with 
the exception of Hydra, 
the life cycle is so im- 
perfectly known that 
their true position can- 
not lie determined in 
the present state of 
our knowledge They 
may prove eventually 
to belong to other 
orders Hence only the 
g'enus n\dia can be 
eonstUered as truly re- 
presenting the onlcr 
Eleutheri^lastea The 
Tio sg — Diagram showing possible phylogenetic position 
modihcations of persons of a gymnoblastic of this genus has been 



Hydromedusa (Alter Allman ) 


a, Hydrocaulus (stt m) 

b, Hydiorhiza (root). 

c, Enteric cavity 

d, Kndoderm. 

e, Ectoderm 

/, Pcrisarc (horny case) 

g, Hydranth (hydriform person) expanded 
g', Hydranth (hydriform person) con 

tractod 

h, Hypostoine, bearing 
extremity 


(hsciisscil above 

Order II. Hy- 
droidea seu Lep- 
tolinae. — Hydro- 
medusae with alter- 
nation of generations 
(metagenesis) m whit h 
a non-sexual polyp- 
mouth at its generation (tropho- 
some) produces by 


*■ budding a sexual 

k\ Sporosac springing from m, a modified medusa-generation 
hydnform person (blastostyle) the (gonosome). The 
gemtalia aie s<tn surrounding 
spadix or manubrium 
I, Medusiform person or medusa 
tn, Blastostyle 


polyp may be solitary, 
but more usually pro- 


duces polyps by 
budding and forms 
a polyp-colony Ihe polyp usually has the body distinctly 
divisible into hydranth, hydrocaulus and hydrorhiza, and is 
usually clothed m a pcnsarc. The medusae may be set free or 
may remain attached to the polyp-colony and degenerate into 
a gonophore. When fully developed the metlusa is characterized 
by the sense organs being composed entirely of ectoderm, 
developed mdepcnclontly of the tentacles, and innervated from 
the sub-uinbral nerve-rmg. 


The two kinds of persons picsent in the typical Hydroidea make 
the I lassification of the group extremely difficult, for reasons ex- 
plained above Hence the systematic arrangement that follows 
must be considered purely provisional A natural classification 
of the Hydroulea has yet to be put fonvard Many genera and 
families are separated by purely artificial characters, mere shelf- 
an 1 -ljottIe groupings devised for the convenience of the museum 
curator and the collector Thus many subdivisions are diagnosed by 
setting free medusae In one case, or producing gonophores in another, 
although it is very obvious, as pointed out above, that a genus pro- 
ducing medusae may be fa” more closely allied to one produmng 
gonophores than to another producing medusae, or vice versa, and 


that m some cases the production of medusae or gonophores varies 
with the season or the sex. Moreover, P. Hallez [22] has recently 
shown that hydroids hitherto regarded as distinct species are only 
forma of the same species grown under different conditions. 

Sub-order i. Hydroidea Gymnobt^stea (Anthomedusae). 
— Trophosome without hydrothecac or gonothecae, with mono- 
podial type of budding. Gonosome with free medusae or 
gonophores ; medusae usually with ocelli, never with otocysts 
The gymnoblastic polyp usually has a distinct perisarc investing 
the hydrorhiza and the hydrocaulus, sometiints also the hydranth 
as far as the bases of the tentacles (Bttnerta) ; but m such cases 
the perisarc forms a closely-fitting investment or cuticule on 
the hydranth, never a hydiolheca standing off from it, as m the 
next sub-order. The polyps may be solitary, or form colonies, 
which may be of the spreading or encrusting type, or arborescent, 
and then always of monopodial growth and budding. In some 
cases, any polyp of the colony may bud medusae ; in other 
cases, only certain polyps, the blastostylcs, have this power. 
When blastostylcs are present, however, they are never enclosed 



Fig 50 — Sarsta 
{Dtpurena) gcmmijera. 
b. The long manu- 
brium, bearing medusi- 
form buds, a, mouth 



tentacles, and also (as an ex- 
ception) groups of medusiform 
buds 


m special gonothecae as m the next sub-order. In this sub-order 
the characters of the hydranth are very variable, probably owmg 
to the fact that it is exposed and not protected by a hydrotheca, 
as m Calyptoblastea 

Speaking generally, three principal types of hydranth can be 
distmguished, each with subordinate varieties of form 

I Club-shaped hydrantlis with numerous tentacles, generally 
scattered irregularly, sometimes with a spiral arrangement, or m 
whorls (' verticillatc ’’) 

(rt) Tentacles filiform , type of Clava (fig 5), Cordylophora, &c 

(b) Tentacles capitate, simple , type of Coryne and Syncoryne , 
Myrtothrla is an aberrant form with some of the tentacles 
modified as *’ claspers " to hold the ova 

(f) Tentacles capitate, branched, wholly or m part , type of 
Cladocoryne 

(«f) Tentacles filiform or capitate, tending to be arranged in 
definite whorls; type of Siaurtdtum (tig 2), Cladonema 
and Pennana 

2. Hydranth more shortened, daisy-Iike in form, with two whorls 

of tentacles, oral and aboral ^ 

(а) Tentacles filiform, simple, radially arranged or scattered 

irregularly , type of Tubularta (hg 4), Corymorpka (fig 3), 
Nemopsts, Pelagohydta, &c 

(fi) Tentacles with a bilateral arrangement, branched tentacles 
m addition to simple filiform ones ; type of Branchio- 
cenanthus 

3. Hydranth with a single circlet of tentacles. 

(«) With filiform tentacles; the commonest type, seen in 
Bougainvillea (fig. 13), Eudendnum, &c 

(б) With capitate tentacles ; type of ClavatelUt 

4 Hydranth with tentacles reduced below four ; type of Lar 
(fig It), Monohrachiitm, &c. 




The Anthomedusa m form is generally deep, bell shaped. 
The sense organs are typically ocelli, never otocysts. 1 he gonads 
are borne on the manubrium, either forming a continuous rmg 
(Codomd type), or four masses or pairs of masses (Oceanid type). 
The tentacles may be scattered singly round the margin of the 
umbrella (“ monerenematous “) or arranged in tufts (“ lophone- 
matous ”) ; m form they may be simple or branched (Cladonemid 
type); m structure they may be hollow (“coelomerinthous"); 
or solid (“ pycnomennthous ”). When sessile gonophores are 
produced, they may show all sl^es of degeneration. 

Classificatton — Until quite recently the hydroids (Gynmoblastea) 
and the medusae (Anthomedusae) have been classified separately, 
smee tlie connexion between them was insufficiently known. Delagc 
and H^rouard (Hydrozoa [2]) were the first to make an heroic 
attempt to unite the two classifications into one, to which Hickson 
(Hydrozoa [4]) has made some additions and slight modifications 
The classification given here is for the most part that of DeJage and 
H6rouard It is certain, however, that no such classification can be 
considered final at present, but must undergo continual revision in 
the future. With this reservation we may recognize fifteen well- 
characterized families and others of more doubtful nature Certain 
discrepancies must aJso be noted 

1 Mar^ehdae ( = medusa- family M argehdae + \\y6rov\ families 
Bougainvtlltdac, Dtcorymdae, Bimertdae and Ludendrtdae). Tropho- 
some arborescent, w ith hydranths of Bougatnvtllea-tyy>t , gonosome 
free medusae or gonophores, the medusae with solid tentacles in 
tufts (lophoiiematous) Common genera are the hydroid Bougain- 
villea (figs 12, 13), and the medusae Htppocrene (budded from 
Bougainvillea), Margehs, liathkea (fig 24), and Margelltum. Other 
hydroids are Garveta, Bitnerta, Eudcttdrtum and Heterocordyte, with 
gonophores, and Dtcoryne with peculiar sporosacs 

2 Podocoryntdae ( = medusa-families T hanino^tomidae and Cytaexdae 
+ hydroid families Podocoryntdae and Hydraciintidae) Trophosome 
encrusting with hydranths of Bougatnvtllea-type, polyps differenti- 
ated into blastostylcs, gastrozoids ami dactylozoids , gonosome fret 
medusae or gonophores. The typical genus is the well-known 

hydroid Podo- 
coryne, budding 
the medusa known 
as JJysmorphosa , 
T hamnostylus, 
Cvlaets, &c , are 
other medusae 
with unknown 
hydroids. Hydrac- 
ftnia (figs. 9, 10) 
IS a familiar 
hydroid genus, 
bearing gono- 
phores. 

3 Cladonemtdae 
—Trophosome, 
polyps with two 
whorls of ten- 
tacles, the low'er 
fihform, the upper 
capitate; gono- 
some, free med- 
usae, with ten- 
tacles solid and 
branched TJie 
type-genus Clado- 
nema (fig. 20) is a 
common British 
form 

4 Clavatellidae 
— Trophosome, 
polyps with a 
single whorl of 
capitate tentacles , 
gonosome^ free 
medusae, with ten- 
tacles branched, 
solid. Clavatella 
(fig 21), with a 
])ecuhar ambula- 
tory medusa is a 

After HsHxkcl, System derMeduse»,\»yvtra»xmaaotG»ttar British form 

5 Pennartidae 

Fig. 52 — Tiara pileata, L. Agassiz — ^T r op bosom e, 

E ffyps wnth an 
wer circlet of fili- 
form tentacles Pennana, with a free medusa knovm as Gloliceps, is a 
common Mediterranean form. Staundtum (fig a) is a Bniish h^roid. 

0, Tubulanidae — Trophosome, polyps with two whorls of tro- 
tacles, both filiform T Mularta (fig 4) , a we 11 known British hydroid 
bears gonophores. 



7 Corymorphtdae (including the medusa-family Hybocodontdae ). — 
Trophosome solitary polyps, ivith two whorls of tentacles ; gono- 
some, free medusae or gonophores Corymorphm (fig 3), a well- 
known British genus, sets frt'e a medusa known as Steenstrupia (lig 
22). Here belong the deep-sea genera Monocaulus and Brat chioceri- 
anthus, including the largest 
hydroid polyps known, both 
genera producing sessile gono- 
phores 

8 Detidroclavtdae, — Tropho- 
some, polyp w Ith filiform tentacles 
111 three or four whorls Dendro- 
clava, a hydroid, produces the 
medusa known as 1 urritopsis. 

9 Clavtdae (including the 

medusa-family 7 lartdae (figs. 27 
and 31). '1 ropJiosome, polviis 

with scaltereti lihlorm tentacles; 
gonosome, medusae or gono- 
phores, the medusae with hollow 
tentacles. Clava (fig s), a 
common British hydroid, pio- 
duces gonophores; so also does 
Cordylophora, a form inhabiting 
fresh or brackish water. 7 urns 
produces free medusae impht- 
nema is a medusan genus of un- 
known hydroid 

10. Bythotiaridae, — Froplio- 
somc unknown ; gonosome, free 
medusae, witli deep, bell-shaped 
umbiclla, w’lth intcrnidial gonads 
on the base of the stomach, with 
blanched radial canals, and corre- 
spondingly numerous hollow ten- 
t^lcs. Bythotiara, Stbo^Ua. 

ti. Corymdae ( = hydroid families 
Corymdof, Syncoryntdae and 
Cladocorymdae + med usan family 
Sarsildae) — Irophosome polyps After Haeckel, XytUtn (Ur ’SUduttn, by 
with capitate tentacles, simple or i>«rimMioii of r.u«tav i mclicr 
branched, scattered or verlicillate. Fir. 53 — Pteronema darwtnti 
gonosome, free medusae 01 gono- The apex of the stomach is pro- 

f ihorcs Cofyiie, a common British longca into a brood pouch con- 
lydroid, produces gonophores , taming embryos. 

Syncoryne, indistinguishable from 

It, produces medusae known as 'tarsia (fig 51) Cladocoryne 1. 
another hydroid genus , Codontum and Dtpurena (fig 50) are medusan 
genera. 

12. Myrwthehdae , — The genus Myriothela is a solitary polyp with 
scatlereil capitate tentacles, produemg sporosacs 

13. Hydrolartdae . — Trophosome (only known in one genus), 
polyps with two tentacles forming a creeping colony ; gonosome, 
free medusae with foui, six or more radial canals, giving off oni* or 
more lateral branches which run to the margm of the urabn lla, with 
the stomach proiluced into four, six or more lobes, upon which the 
gonads are developed , the mouth with four hps or with a folded 
margin ; the tentacles simple, arranged everdv round the margm of 
the umbrella The rcmaikabic hyilroid Lar (ng ii) grows upon the 
tubes of the w'orm Sahella and produces a medusa known as Willia 
Another medusan genus is Prohoscidactyla 

14. Monobrarhitdae — Ihe genus Monohrachtum is a colony- 
forming hydroid which grows upon the shells of bivalve molluscs, 
each polyp having but a single tentacle. It buds medusae, which, 
however, are as yet only known in an immature condition ((., 
Mereschkowsky [AlJ) 



15 Ceratelhdac — Trophosome polyps forming branching colonies 
of which the stem and mam branches are thick and composed of a 
network of anastomosing cocnosarcol tubes covered by a common 
ectCKlerm and supported by a thick chilinous ptnsarc , hydranths 
similar to tliose of Coryne , gonosome, sessile gonophores Ccratclla 
an exotic genus from the coast of East Africa, New South Wah s ai.d 
Japan. The genera DeTiilelta Gray and Dendrocoryne Inaba '^hould 
j^rhaps be referred to this family, the last-named is regarded 1/ 
S Goto [16) as the type of a distinct f,imily, Dendrocoryntdae 

Doubtful families, or forms difficult to classify, arc 7'/< ronemtdae, 
Medusae of Cladonemid typa with hydroids lor the pari un- 
known. The British genus Getnntaria, however, is biidd<<J from <1 
nydroid referable to the familv Corymdae Pteronema (fig 53). 

Nemopetdae, for the floating polyp Nemopsts vtry similar to 
Tubularia in character ; the medusa, on the other hand, is very 
sumlar to Hippocrene (Margeltdae) See C. Chun (Hydrozoa [11) 
Pelagohydrtdae, for the noating polyp Pelagohydra, Dcndy, from 
New Zealand The animal is a solitary ^lyp iMjanng a great number 
of medusa-buds The body, representing the hydranth of an 
ordinary hydroid, has the aboral ^rtion modifi^ into a float, from 
which hangs down a proboscis bearing the mouth. The float is 
covered^ with long tentacles and bears the medusa-buds. The 
proboscis bears at its extremity a circlet of smaller oral tentacle ^ 
Tbns the affinities of the hydranth are clearly, as Dendy points out, 
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wifh a form such as Cotymorpha, wluch also is not fixed but only 
rooted in the mud. fhe medusae, on tlie other hand, have the 
tentacle > m lour tults of (m the buds) five each, and thus resemble 

the medusae of the 
family Margehdae. 
See A Dendy [12] 
Pertgontmus — Ihis 
common Bntish hy- 
droid belongs by its 
characters to the 
family Bougatnvtl- 
hdae ; it produces, 
however, a medusa 
of the genus Tiara (fig 
referable to the 
family Clavtdae ; a 
fact sufficient to indi- 
cate the tentative 
character of even the 
most modern classifi- 
cations of this order. 

Sub-order II. 
Hydroidea Calyp- 
TOBLASTEA (LePTO- 
medusae]) — ^Tropho- 
some with polyps 
always differentiated 
into nutritive and 
reproductive indi- 
v.duals (blastostylcs) 
enclosed m hydro- 
thecae and gono- 
thecae respectively; 
with sympodial type 
Fig. ^ } — Diagram showing possible modi- of budding. Gono- 
fications of the jicrsons of a Calyptoblastic some with free med- 
Hydromeduia. Lettcis a to h same as in . 

fig 49 t, I he horny cup or hydiothcca of goiiophores , 

the hvdrifoim persons ; /,medusiform person fhe medusae typi- 
springing from m, a modified hydnform cally with otocysts, 
person (blasiostyle) ; n, the horny case or sometimes with cor- 
gonangium enclosing the blastostyle and j,,,, 
its buds lias and the hydrotheca t give “y * 9^ ocelli (ngs. 
origin to the name Calyptoblastea. (After 54 ; 55 )' 

Allman ) 'File calyptobListic 

polyp of the nutntiv c 

type is very uniform m character, its tendency to variation 
being limited, as it were, by the enclosing hydrotheca The 
hydranth almost always has a single circlet of tentacle^, like 
the Bo ugatni'tl lea-type m the prcc cding sub-order , an excep- 
tion is the curious genus Clathrozoon, m which the hydranth has 
a smgle tentacle The 
characteristic hydrotheca 
Is formed by the bud at 
an early stage (fig. 56); 
when complete it is an 
open cup, in which the 
hydranth develops and 
c an be protruded from the 
opening for the capture 
of food, or is withdrawn 
mto It for protection. 
Solitary polyps are un- 
known in this sub-order; 
the colony may be creep- 
ing or arborescent in form ; 
Pio 55— View of the Oral Sui face of the latter, the budding 

one of the Leptomcdiisae {Irene pellu- of the polyps, as already 
ctda, Haeckel), to show the numerous stated, is of the sym- 
teuUclesancitheotocysts ^ 

ge. Genital glands, rc, The foui radi- formim? stems 

M, Manubrium. ating canals. 0‘seriai, lorming stems 

ot, Otocysts. Ve, The velum. capable of further branch- 

ing, or uniserial, forming 
pinnules not capable of further branching In the biserial type 
the polyps on the two sides of the stem have primitively an 
alternating, zigzag arrangement ; but, by a process of differential 
growth, quickened in the ist, jjrd, 5th, &c., members of the 
stem, and retarded in the 2nd, 4th, 6th, &c., members, the polyps 
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may assume secondarily positions opposite to one another on 
the two sides of the stem. Other variations in the mode of 
growth or budding brmg about further differences in the building 
up of the colony, which are not in all cases properly understood 
and cannot be described in detail here, lire stem may contain 
a smgle coenosarcal tube (“ monosiphomc ”) or several united 
in a common perisarc (“ polysiphonic ”) An important variation 
is seen, in the form of the hydrotheca itself, which may come 
off from the main stem by a stalk, as in Obeha, or may be 
sessile, without a stalk, as in Sertularta. 

In many (^lyptoblastea there occur also reduced defensive 
polyps or dactylozoids, which in this sub-order have received 
the special name of sarcostyles. Such are the “ snake-hke zoids ” 
of Ophtodes and other genera, and as such are generally inter- 
preted the “ macho- 
polyps” of the 
P Ittmul art dae 
These organs arc 
supported by cup- 
likc structures of the 
perisarc, termed 
nematophores, re- 
garded as modified 
hydrothecae .sup- 
porting the special- 
ized polyp-indi- 
viduals. They arc 
specially character- 
istic of the family 
Plumularidae. 

The medusa-buds, 
as already stated, 
are always produced 
from blastostylcs, 
reduced non -nutri- 
tive polyps without 
mouth or tentacles 
An apparent, but 
not real, exception 
IS Haleatm haUct- 
num, in which the 
blastostyle is pro- 
duced from the side After Allman, Gymnoilastu Hydroteis, by permission of 
, . ^ , the council of the Kay Society. 

of a nutritive polyp, i«. , a t-. a c. t ^ 

, . I'lG 56 — Diagrams to show the mode of 

and DOtn are en- formation of the Hydrotheca and Gonotheca 
closed in a common m Calyptoblastic Hydronls A-D are stages 
theca without a common to both, from D arises the hydro- 
partition between ^J^^ca (E) or the gonotheca (b) , /A theca; 
i, ni sf, stomach; t, tentacles: m, mouth, mb, 

them (Allman fl] medusa-buds 
p 50, fig 24) The 

gonotheca is formed in its early stage in the same way as the 
hydrotheca, but the remains of the hydranth persists as an 
operculum closing the capsule, to be withdrawn when the 
medusae or genital products are set free (fig. 56). 

The blastostylcs, gonophores and gonothccae furnish a senes of varia- 
tions which can best be considered as so many stages of evolution 

Stage I , seen m Obeha N umerous medusae are budded successively 
within the gonotheca and set free , they swim off and mature in the 
open sea (Allmann [1], p 48, figs. 18, 19) 

Stage 2, seen m Gonothyraea Medusae, so-called " meconidia,” 
are budded but not liberated , each in turn, when it reaches sexual 
matunty, is protruded from the gonotheca by elongation of the 
stalk, and sets free the embryos, after which it withers ^d is re- 
place by another (Allman [1], p. 57, fig 28) 

Stage 3, seen m Sertularta — The gonophores are reduced in varying 
degree, it may be to sporosacs ; they are budded successively from 
the blastostyle, and each in turn, when npe, protrudes the spadix 
through the gonotheca (fig 57, \, B) The spadix forms a gelatinous 
cyst, the so-called acrocyst (ac), external to the gonotheca (gth), 
enclosing and protecting the embryos Then the spadix withers 
leaving the embryos in the acrocyst, which may be further protected 
by a so-called marsupium, a structure formed by tentacle-like 
processes growing out from the blastostyle to enclose the acrocyst, 
each such process being covered by pensarc like a glove-finger 
secreted by it (fig 57, C). (Allman [1], pp 50, 31, figs, 21-24; 
Weismann [ 08 ], p. 170, pi. ix., figs 7, 8 ) 
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stage 4, seen m Plumulartdae — The generative elements are 
produced m structures termed corbulae, formed by reduction 
and modification of branches of the colony Each corbula 
contains a central row of blastostyles enclosed and protected 
by lateral rows of branches representing stunted buds (AUman [1], 
p 6o, fig. 30) 

The Leptotnedusa in form is generally shallow, more or less 
saucer-like, with velum less developed than m Anthomedusae 
55) The characteristic sense-organs are ectodermal oto- 
cysts, absent, however, in some genera, in which case cordyli 
may replace them. When otocysts are present, they are at least 
eight in number, situated adradially, but are often very numerous. 
The cordyli are scattered on the ring-canal 0 <elh, if present, 
are borne on the tentacle-bulbs The tentacles are usually 
hollow, rarely solid (Obelta). In number they are rarely less than 
four, but in Dtssonema there are only two. Primitively there 
are four perradial tentacles, to which may be added four inter- 
radial, or they may become very numerous and are then scattered 
evenly round the margin, never arranged in tufts or clusters. 

In addition to 
tentacles, there 
may be marginal 
cirri (^Laodtee) 
with a solid 
cndodermal axis, 
spirally coiled, 
very contractile, 
and bearing a 
terminal battery 
of nematocysts. 
The gonads are de- 
veloped typically 
beneath the radial 
canals or below 
the stomach 
Its pouches, often 
stretching as long 
bands on to the 



„ Tx ^ , ubrium. InOctor- 

Fig 57 — Diagrams to show the mode of > . /£ n\ 

formation of an Acrocyst and a Marsupium. 

In A two medusa-buds are seen within the gono- each such band 
theca (gth), the upper more advanced than the is interrupted, 
lower one In B the spadix of the upper bud has forming one mass 
protiuded itself through the top of the gono- fk.^ *k« 

theca and the aciocyst (ac) is secreted round it 
In C the marsupium (m) is formed as finger-like manubrium and 
process from the summit of the blastostyle, en- another below the 
closing the acrocyst, b, medusa-buds on the radial canal in 

each radius, in all 

eight separate gonad-masses, as the name implies In some 
Leptomedusae excretory “ marginal tubercles ” are developed 
on the nng-canal 

Classtficahon — As m the Gymnoblastea, the difficulty of uniting 
the hydroid and medusan systems into one scheme of classification 
is very great in the present state of our knowledge In a great many 
Leptomedusae the hydroid stage is as yet unknown, and it is by no 
means certam even that they possess one. It is quite jiossiblc that 
some of these medusae will be found to be truly hypogenclic, that is 
to say, with a life-cycle secondarily simplified by suppression of 
metagenesis At present, ten recent and one extinct family of 
Cal> ptoblastea (Leptomedusae) may be recognized provisionally 

1 Eucoptdae (figs 55, 59) — Trophosome with stalked hydro- 
thecae , gonosome, free medusae with otocysts and four, rarely six 
or eight, unbranched radial canals Two of the commonest British 
hydroids belong to this family, Obeha and Clytia Obelta forms 
numerous polyserial stems of the characteristic zigzag pattern grow- 
ing up from a creeping basal stolon, and buds the medusa of the same 
name In Clytta the polyps arise singly from the stolon, and the 
medusa is known as PAia/idium (fig 59). 

2 Aequortdae — Trophosome only known in one genus (Poly- 
canna), and similar to the preceding ; gonosome, free medusae with ! 
otocysts and with at least eight radial canals, often a hundred or j 
more, simple or branched A eqtMfea is a common medusa 

3. Thaumanitdae. — ^Trophosome only known m one genus {Thau- 
manhas) , similar to that of tiie Eucoptdae , gonosome, free medusae 
with otocysts inconspicuous or absent, with usually four, sometimes 
eight, rarely more than eight, radial canals, simple and unbranched, 
along whi<m the gonads are developed, with numerous tentacles 


bearing ocelli and with marginal sense-clubs. Laodtee and Thau^ 
manttas are representative genera. 

4 Berentctdae — Trophosome unknoivu , gonosome, free medusae, 
with four or six radial canals, bearing the gon.wls, with numerous 
tentacles, between which occur sense-clubs, without otocysts 
Berenice^ Staurodiscus, &c 

5 Polvorchtdae — Trophosome unknown , gonosome, free medusive 
of deep form, with radial canals branched ui a feathei y manner, and 



After Hseckd, Sj’s/t m liif Mfiiusrn, by permisMoii of Oimt.ix t ihtln r 

Fio 58 . — Oclcnhandta cananentts, from life, magnified 4 
thameters 

boarmg gonads on the mam canal, but not on the brandies, wilh 
numerous hollow tentacles beaimg ocelli, and without otocysts 
Polyorchts, Sptrocodon. 

6 Cantpanulartdae — Trophosome as m Eucoptdae ; gonosome, 
sessile gonophores Many common or well-known genera belong 
here, such as H alec turn, Campanularta, Gonothyraea, Ac 

7. Lafoeidae — Trophosome as m the preceding , gonosome, free 
m^usae or gonophores, the medusae with large open otocysts 
The hydroul genus Lafota is remarkable for producing gonothecac on 
the hydrorluza, each containing a blastoslyle which bears a single 
gonophore , this portion of the colony was formeily regarded as an 
independent parasitic hydroul, and was named Lopptnta Medusan 
genera arc Mitrocoma, Ilalopsts, 7 mropsts (fig 29, cS:c ) 

(So far as the characters of the trophosome are concerned, the 
seven preceding Lunilies are scarcely distinguishable, and they form 



After E. T Browne, Prae, ZO0I Soe, tffLcndm, 1896. 

Fig 59 — Three stages m the development of Phialtdtum tern- 
porartunt a, The youngest stage, is magnified 22 diameters ; b 
older, IS magnified 8 diameters, c, the adult medusa, is magnihul 
6 diameters. 

a section apart, contrasting sharply with the families next to he 
mentioned, m none of which are free medusae liberated from the 
colony, so tliat only the characters of the trophosome need be con- 
sidered ) 

8 Sertularidae — Hydrothtrae sessile, biscnal, alternating or 
opposite on the stem SerHdarta and Sertularella are two very 
common genera of this family 

9 Plumulartdae — Hydrothecae sessile, bisenal on the mam stem, 
uniserial on the lateral branches or pinnules, which give the colony 
Its characteristic feathery form , with nematophores A very 
abundant and prolific family , well-known British genera are 
Plumularia, Aniennularta and Aglaophema 

10 Hydrocerattmdae — Tliis family contains the single Australian 
species ClttthrozooH mlsont Spencer, in which a massive hydrorhiza 
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bears sessile hydrothecae, containing hydranths each with a single 
tentacle, and numerous nematophores. Sec W. B Spencer [68] 

II Dendrograptidae, containing fossil (Sfluna^ genera, sach as 
Dendrograptus and Thamnograptus, of doulrtful affinities. 

Order III. Hydrocorallinae. — Metagcnetic colony -forming 
Hydromedusae, m whwh the polyp-colony forms a massive, 
calcareous coratlum into which the polyps can be retracted ; 
polyp-individuals alwa)'S of two kinds, gastrozoids and dactylo- 
zoids ; gonosome either free medusae or sessile gonophorcs 
llie trophosome comists of a mass 
of coenosarcal tubes anastomosing 
in all planes. The interspaces 
between the tubes are filled up 
by a soHvl mass of lime, consist- 
ing chiefly of calcium carbonate, 
which replaces the chitinous peri- 
sarc of ordinary hydroids and forms 
a stony corallum or coenosteum 
(fig. 6o). The surface of the 
coenosteum is covered by a layer 
of common ectoderm, containing 
large nematocysts, and is per- 
forated by pores of two kinds, 
gastropores and dactyloporos, 
giving exit to gastrozoids and 
dactylozoids respectively, which 
are lodged m vertical pore-canals 
of wider calibre than the coeno- 
sarcal canals of the general net- 
work The coenosteum increases 
the surface, and m the deeper, 
older portions of massive forms the tissues die off after a certain 
time, only the superficial region retaining its vitality down to a 
certain depth The living tissues at the surface are cut off 
from the underlying dead portions by horizontal partitions 
termed tabulae, which are formed successively as the coenosteum 
increases in age and size If the coenosteum of MiUepora be 
broken across, each pore-canal (perhaps better termed a polyp- 
canal) IS seen to be interrupted by a scries of transverse 
partitions, representing successive periods of growth with 
separation from the underlying dead portions. 

Besides the wider vertical pore-canals and the narrower, 



btG 6i — Enlarged view of* the surface of a living Milletora, 
showing hve dactylozoids surrounding a central gastrozoid. (rrom 
Mosclcy ) 

irregular coenosarcal canals, the coenosteum may contain, in its 
superficial portion, chambers or ampullae, in which the repro- 
ductive zoids (medusae or gonophores) are budded from the 
coenosarc. 

The gastropores and dactylopores are arranged in various 
wa> s at the surface, a common pattern being the formation of a 
c> closystem (fig 6o), in which a central gastrozoid is surrounded 



Fig 6o. — Portion of the 
c.UcareoU8 corallum of Mille- 
pora nodosa, showing the 
cvchc.il arrangenu nt of the 
ports octupK<l by the “per- 
sons ** or hydranths Twite 
tlie natural si/e (From 
Moseley.) 

m size bv new growth at 


by a ring of dactylozoids (fig 6i). In such a system the dactylo- 
pores may be confluent with the gastropore, so that the entire 
cyclosystem presents itself as a single aperture subdivided by 
radiating partitions, 
thus having a super- 
ficial resemblance to 
a madreporarian 
coral with its radiat- 
ing septa (figs. 62 
and 63). 

The gastrozoids 
usually bear short 
capitate tentacles, 
four, six or twelve 
in number; but in 
Astylus (fig 63) they 
have no tentacles 
The dactylozoids 
have no mouth ; in 
Mtlleportdae they 
have short capitate 
tentacles, but lack 
tentacles in Styla- 
slertdae 

The gonosome con- Fig 62 — Diagrams illustiatmg the suc- 
sists of free medusae «ssive stages m the development of the 
J- Mtlleportdae, Stylastcndae (After 



which are budded 


[oseley ) 

I, Sporadopora dtcho- 


.Style. 

dp, IXictyloporc 


^p, Gastropore 


In fig 6, inner 
horseshoe- 
shaped mouth 
of gastropore. 


from the apex of a toma. 
dactylozoid m Mtlle- 2, 3, Allopora nobihs. 
pora mutrayt, but in 4 , Allopora profunda 
.■A.r ^ecie, from 

the coenosarcal ^ DxsUchopora toccxnea 
canals The medusae 
are produced by direct budding, without an entocodon in the 
bud. They are liberated in a mature condition, and probably 
live but a .short time, merely sufficient to spread the species. 
The manubrium bearing the gonads is 
mouthless, and the umbrella is without 
tentacles, sense-organs, velum or radial 
canals. In the Stylastcndae sessile gono- 
phores are formed, always by budding 
from the coenosarc. In Distxchopora the 
gonophores have radial canals, but m 
other genera they are sporosacs with no 
trace of medusoid structure. 

Classtpeatwn — 1 wo families are known: — 

I. Mtlteporidae. — Coenobteum massive, 
irregular in form ; pores scattered irregu- 
larly 01 in cyclosystems, without styles, with 
transverse tabulae , free medusae. A smglo 
genu%M tile pora 60,61). 

a. Stylastcndae — Coenosteum arbor- 
escent, sometimes fanUke, with jwres only 
on one face, or on the lateral margins of the 
tranches ; gastropores with tabulae only m 
two genera, but with (except in Astylus) a 
style, i.e. a conical, thorn-hko projection 
from the base of the pore, sometimes found 
also in dactylopores , sessile gonophores 
Sporadopora has the pores scattered uregu- 
larly Dtsitchopora has the pores arranged 


larly 
in rows. 


Stylaster has cyclosyslems. 



Allopora the cyclostems resemble the calyces 
of Anthozoan corais In Crypiohelta the Fig 63 — |^ortioa of 
cydosystem is covered bv a cap or oper- the corallum of /fs/y/wj 
culom. in Astylus (fig 63) styles are subvtrtdts (one of the 
absent Stylastertdae), showmg 

Affinttxes of the HydrocovaUtnae . — There cyclosystems placed at 
can be no doubt that the forms comprised intervals on the 
m this order bear a close relationship to the branches, oach with a 
Hydroidea, especially the sub-order Gymno- central gastropore and 
blastea, with which they should perhaps be eone of slit-hke dac- 
classed m a natural classification. A hydro- tylopores. (After 
corallme may be regarded as a form of Mosel^.) 
hvdroid colimy in which the coenosarc 

forms a felt -work ramifying in all planes, and m which the 
chitanons periaarc is replaced by a massive calcareous skeleton. So 
far as the trophosome is concerned, the step from an encrusting 
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hydrold such as Hydrachnta to the hydrocoralline MtiUpora is not 
great 

Hickson considers that the families MtUepondae and StylasUrtdas 
should stand quite apart from one another and should not be united 
m one order. The nearest approach to the SiylasUrtdae is perhaps 
to be found m CeraUlla, with its arborescent trophasome formed of 
anastomosmg coenosarcal tubes supported by a thick jierLsarc and 
covered by a common ectoderm. Ceraiolla stands in much the same 
relation to the Stylastendae that Hydrachnia does to the Mtlh- 
pondae, in both cases the chitinous pensarc being rqjlaced by the 
solid coenosteum to which the hydrocoralhnes owe the second half 
of their name. 

Order IV. Qraptolitoidea (Rhabdophora^ Allman) — 'fhis 
order has been constituted for a peculiar group of palaeozoic 
fossils, which have been interpreted as the remains of the skeletons 
of Hydrozoa of an extinct type. 

A typical graptolite consists of an axis bearing a senes of 
tooth-like projections, like a saw. Each such projection is re- 
garded as representing a cup or hydrotheca, similar to those borne 
by a calyptoblastic hy droid, such as Sertularia. The supposed 
hydrothecae may be present on one side of the axis only (mono- 
prionid) or on both sides (dipnonid); the first case may be 
conjectured to be the result of uniserial (helicoid) budding, the 
second to be produced by biserul (scorpioid) budding. In one 
division (RettolUidae) the axis is reticulate. In addition to the 
stems beanng cups, there are found vesicles associated with 
them, which have been interpreted as gonothecae or as floats, 
that IS to say, air-bladders, acting as hydrostatic organs for a 
floating polyp-colony. 

Since no graptolites are known living, or, indeed, since palaeo- 
zoic times, the interpretation of their structure and affinities 
must of necessity be extremely conjectural, and it is by no means 
certain that they are H\ drozoa at all It can only be said that 
their organization, so far as the state of their preservation 
permits it to be ascertained, offers closer analogies with the 
Hydrozoa, especially the Calyptoblastea, than with any other 
existing group of the animal kingdom. 

See the treatise of Delage and liirouard (Hydrozoa, [ 4 ]), and the 
article Graptolites 

Order V. Trachylinea. — Hydromedusac without alterna- 
tion of generations, * e. without a hydroid phase , the medusa 
develops directly from the actmula larva, which may, howe\ er, 
multiply by budding. Medusae with sense-organs represented 
by otocysts derived from modified tentacles (tentacuiocysls), 
containing otoliths of endodermal origin, and i.nnervated from 
the ex'umbral nerve-nng. 

This order, containing the typical oceanic medusae, is divided 
mto two sub-orders. 

Sub-order i. Trachomedusae -—Tentacles given off from 
the margin of the umbrella, which is entire, t e. not lobed or 
indented ; tentaculocysts usually enclosed in vesicles , gonads 
on the radul canals 1 he medusae of this order are characterized 
by the tough, rigid consistence of the umbrella, due partly to 
the dense natme of the mcsogloea, partly to the presence of a 
marginal rim of chondral tissue, consisting of thickened ectoderm 
containmg great numbers of nematocysts, and forming, as it 
were, a eushion-tyre supporting the edge of the umbrella. Pro- 
longations from the nm of chondral tissue may form clasps 
or peronta supporting the tentacles. The tentacles are primarily 
four in number, perradial, alternating with four interrodial 
tentaculocysts, but both tentacles and sense-organs may be 
multiplied and the pnmary pcrradii may be six instead of four 
(fig. 26). The tentacles are always solid, ccmtaming an axis 
of endodcrm-cells resembling notochordal tissue or plant- 
parcnchyma, and are but moderately flexible. The sense-organs 
are tentaculocysts which are usually enclosed m vesicles and 
may be sunk far below the surface The gonads are on the 
radial canals or on the stomach {Ptychogastrtdae), and each 
gonad may be divided into two by a longitudinal sub-umix-al 
mnsde-tract. 'fhe radial canals arc four, six, eight or more, 
and m some genera blindly-ending centripetal canals are present 
(fig. 26). The stomach may be drawn out into the manubrruzn, 
forming a proboscis (“ Magenstiel ”) of considerable length. 

The development of the Trachomedusae, so far as it is known. 



shows an actmula-stage which is either free (larval) or passed 
over in the egg (foetal) as in Ceryottia ; m no case does there 
appear to be a free planula-stage. The octinula, when free, 
may multiply by larval budding, but in all cases both the original 
actmula and all its descendants become converted into medusae, 
so that there is no alter* 
nation of generations. 

In Gontonemus the acti- 
nula becomes attached 
and poly p-like and repro- ‘ 
duces by budding. 

The Trachomedusae arc 
divided mto the following 
families 

1 Petasidae (Petachm- 
dae) — Four radial canals 
four gonads ; stomach not 
prolonged mto the manu- 
brium, wluch IS relatively 
short , tentaculocysts free. 

Petasus and other genera 
make up this family, 
founded by Haeckel, but 
no other naturalist has 
ever seen them, ami it is 
probable that tliey are 
simply immature forms <'f 
otlur genera. 

2 Oltndzadae, with four 
radial canals and foui 
gonads , manubrium 
short ; 1 mg-canals giving 
off blind centripetal 
canals, tentaculocysts 
enclosed. Ohndias mullert 
(fig 6y) IS a common 
Mediterranean species. 

Other genera are Aglifi4- 
ropsts, Oossea and (ront- 
onemus , the last named 
bears adlusnc sucKiis on 
the tcnt.vc!es. Some doubt 
attaches to the position 
of this family It has 
been assei tt d that the 
tcrtaculocjsts arc ent inly After Haeckel, Tji/m 4/tr Itfedutm, by per. 

ectodermal and that either >'>‘’*•>0" »f Osnsv 1 iwthor. 

the family should ha Fir. O4 — OltndMS niUlUrt, twice 
placed amongst the Lepto- natural siz«> 

medusae, or should form, 

together with certain Lcptomedusac, an cntiitly distinct order 
In Gontonemus, however, the concreincnt-cclls are endoflmnal 

3. Trathynemtdof radial canals, eight gonads, stomach 

not prolonged into manubrium , tenta- ^ 

culocysts enclosed. Rhopalonema,lrachy- 
nema, &c 

4 Ptvchoqastndae {Prttylhdar) — \s 

in the preceding, but with suckers on /IT I 

the tentacles Piychocastrxa Allman m / / ft 

}'//«), a deep-sea form ® / /l H LI 

5 Aglaundae —Tight radial canal-., f |] rif 

tw'o, four or eight gonads , tentacles Ik I || 14 ' 

numerous, tentaculocysts fiec , stomach US J 

prolonged into manubrium Aglaura, ^ 1 ^; 

Aglantha (fig 65) , ilc , w ith ( ight gonails , la I 

'>tauraglaura w ith four , Persa w ith tw o /7k, 1 1 

dmphogona, hermaphrodite, with male 

and female gonads on alternating radial 

6 Ceryotitdae — hour or six radial ry|]|||W || ITO' ^ 

canals, gonads band - like , stomach Ml ^ 

prolonged into a manubrium of great /f w 

length, tentaculocysts enclosed Luiope, ! j j#Y|) fl s, 

&c , with four radial canals, Geryonta, ^ I / ( \ r/l 1 ' 

Carmarina (fig 26), Ac , with six ' \ / M 

7 Ilaltcretaae, — Tight very broad After E T. Browne, Proc Zool. 


7 Ilaltcretdae, — Tight very broad After E T. Browne, Proc Zool. 
radial canals , ex-umbrella often pro- '>‘>€0/ Ltrmlon. 
vnletl w ith lateral outgrowtlia , tentacles ^5 niha 

differing in sue, but m a ungle row *osea (Forbes), a British 
Ualtcreas medusa, x 5 

SuB-ORDiat 2. Narcomedusae. — Margin of the umbrelLi- 
lobcd, tentacles arising from the ex-umbrella at some (list:,nce 
from the margin ; tentaculocysts exposed, not enclosed m 
vesicles ; genial tm the sub-umbral floor of the stomach or of 
the gastric poaches. 
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The Narcomedusae exhibit peculiarities of form and structure 
which distinguish them at once from all other Hydromedusae. 
Ihe umbrella is shallow and has the margin supported by a 
nm of thickened ectoderm, as m the Trachomedusae, but not 
so strongly developed The tentacles are not inserted on the 
margin of the umbrella, but arise high up on the ex-umbral 
surface, and the umbrella is prolonged into lobes corresponding 
to the interspaces between the tentacles. The condition of 
things < an be imagined by supposing that in a medusa primitively 
of normal build, with tentacles at the margin, the umbrella 
has grown down past the insertion of the tentacles. As a result 
of this extension of the umbrellar margin, all structures belonging 
to this region, namely, the ring-canal, the ncrve-rings, and the 
nm of thickened ectoderm, 
do not run an even course, 
I but are thrown into fes- 

, ■' toons, taught up under 

^ the insertion of each ten- 
tacle m such a way that 
the nng-ranal and its at- 
companiments form in eai h 
notch of the umbrellar 
margin an inverted V, the 
apex of which corresponds 
lie., 66—Cuitiiia rhododartyla, one to thc insertion of the 
oiWvi Natcomrdusae (After Haeckel ) tentacle; m some cases 
c, Circular canal the limbs of the V may run 

h, “Otoporpaf -or centripetal process distance parallel 

of thc niarKiii.il ctirtilaemous rmK ^ _ i ™ .. 

connected with tciitacuiocyst another, and may 

k. Stom.ich be fused into one, giving a 

figure better comp.ared to 
an inicrtcd V Thus the 
ectodermal nm runs 
round the edge of each 
passes upw.ards towards 



Jdly of the ( 
Radial ii’K car 


K canal (jiouch of stomach) 
ii, ront.-icles 
tw, I tiitacic root 

lobe of the umbrella and then 
the base of the tentacle from the re-entering angle between 
tw'o adjacent lobes, to form with its fellow of the next 
lobt a tentacle-clasp or peromum, i ( a streak of thickened 
ectoderm supporting the tentacle Similarly the ring-canal 
runs round the edge of the lobe as the so-called festoon-( anal, 
and then runs upwards under the peronium to thc base of the 
tent.ai le as one of a pair of peromal canals, the limbs of the V-hke 
figure already mentioned The nerve-rings have a similar 
course The tentaculoc) sts are implanted round the margins 
of thc lobes of the umbrella and mav be supported by prolonga- 
tions of the ectodermal nm termed otoporpae {Genors pangen) 
'Ihe radial canals arc represented by wide gastne pouches, and 
may be absent, so that the tentacles arise directly from the 
stom.iih {Solmaridae) 'fhe tentacles are always solid, as in 
Trachomedusae 

'The development of the Narco medusae is in the mam similar j 
to that of the Trachomedusae, but shows some remarkable 
features In Aeginopsis a planula is formed by multipolar 
immigration The tw'o ends of the planula become greatly 
lengthened and give rise to the two primary tentacles of the 
a< t inula, of which thc mouth arises from one side of the planula 
Ihnce the principal axis of the future medusa corresponds, 
not to the longitudinal axis of the planula, but to a transverse 
axis. This is m some degree parallel to the cases described 
above, in which a planula gives rise to the hydrorhiza, and buds 
a polyp laterally 

In Cumna and allied genera the actinula, formed in the manner 
dcsi nbed, has a hypostome of gre.at length, quite disproportionate 
to the size of the body, and is further endowed with thc power 
of producing buds from a stolon arising from the aboral side of 
the body In these species the actinula is parasitic upon another 
medusa, for instance, Cunoctaniha odonana upon Tumtopsis, 
C proboscidea upon Lmope or Geryonta The parasite effects 
a lodgment in the host either by invading it as a free-swimmmg 
planula, or, apparently, in other cases, as a spore-embryo which is 
captured and swallowed as food by the host. The parasitic actinula 
is found attached to the probosi is of the medusa, it thrusts its 


greatly elongated hypostome into the mouth of the medusa 
and nourishes itself upon the food m the digestive cavity of 
its host. At the same time it produces buds from an aboral 
stolon The buds become medusae by the direct method of 
budding described above. In some cases the buds do not become 
detached at once, but the stolon continues to grow and to produce 
more buds, forming a “ bud - spike ” (Knospenahre), which 
consists of the axial stolon bearing medusa-buds in all stages 
of development In such cases the original parent-actmula 
does not itself become a medusa, but remains an ested in develop- 
ment and ultimately dies off, so that a true alternation of genera- 
tions IS brought about It is in these parasitic forms that we 
meet with the method of reproduction by sporogony described 
above 

In other Narcomedusae, e g Cunoctaniha jowlert Browne, 
buds are formed from the sub-umbrella on the under side of the 
stomach pouthes, where later the gonads are developed 

Classtficatwn — Three families of Narcomediisae are recogiuztd 
(see O, Maas [ 40 ]) ’ 

1 Cunanthidae — With broad gastne pouches which are simple, 
1 e undivided, and " p( rtiem.il,” i e. correspond m position with the 
tentacles Cumna (fig 66) 
with more than eight ten- 
tacles, Lunoctantha with eight 
tentacles, four perradial, four 
mterradial 

2 Aegtmdae — R.adu a mul- 
tiple of four, with radial gastric 
pouches bifurcated or sub- 
divided ; thc tentacles are 
implanted m the notch between 
the two subdivisions of each 
(primary) gastne pouch, hence 
the (secondary) gastric pouches 
appear to be “ inlcinemal ” 
m position, t to alternate in 
position with the tentacles 
Aegtna, with four tentacles and 
eight pouches , Aegtnura (hg 
25), with eight tentacles and 
sixteen pouches , ^olmuiidella 
(fig 67), with two tentacles and 
eight pouches, Aeginopsis 
(hg ii), with two or four 

tentacles and sixteen pouches After O Maa., AMustn 

3 SolfHdftaUe ^ No gastric St/>o^a. Expeditions by pernussion of li. S 
pouches , the numerous ten- Unll & Co. 

tacles arise direct from the Fig. 67 — Solmundella hitentaculata 
stomach, into w Inch also the (Qi^oy aad Gaimard) 

ptronial canals open, so th.lt 

the nng-caual is cut up into separate festoons Solmans, Pegantha 
Potvxema, Ac To this family should be referred, probably, the genus 
Hydroctena, described bv C Dawydov [lla] and regarded by him 
as intermediate between Hydromedusae and Ctenophora See 
O Maas [ 36 ] 

Append! i to the 1 rachylinae 

Of doubtful position, but commonly referreil to the Trachylmae, 
are thc two genera of fresh-water medusae, Ltmnocodium and 
Linmocmda 

Ltmnocodium sowerbyt was first discovered m the Vutona regia 
tank m the Botanic Gardens, Regent's Park, London Since then 
it has been discovered in other botanic gardens in various parts of 
Europe, its two most recent appearances being at Lyons (1901) and 
Munich (1905), occurrmg always m tanks m which the Victoria regia 
IS cultivated, a fact which indicates that tropical South Amenca is 
its oiiginal habitat In the same tanks a small hydrmd, very similar 
to Mterohydra, has been found, which bears medusa-buds and is 
piobably thc stock from which the medusa is budded It is a re- 
markable fact that all specimens of Ltmnocodium hitherto seen have 
been males , it may be inferred from this either that only one polyp- 
stock has been introduced into Europe, from which all thc medusae 
seen hitherto have been budded, or perhaps that the fem^ile medusa 
IS a sessile gonophore, as in Pennana. The male gonads are earned on 
the radial canals 

Ltmnocntda tanganyicae was discovered first in Lake Tanganyika, 
but has since been discovered also m Lake Victoria and m the 
river Niger It differs from Ltmnocodium m having practically no 
manubrium but a wide mouth two-thirds the diameter of the umbrella 
across It buds medusae from the margin of thc mouth in May and 
June, and in August and September the gonads are formed in the 
place where the buds arose. The hydroid phase, if any, is not 
known 

Both these medusae have sense-organs of a peculiar type, which 
are said to contain' an endodermal axis like the sense-organs of 
Trachylmae, but the fact has recently been called in question for 
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Ltmnocodtum by S Goto, who considers the genus to be allied to 
Oltndtas Allman, on the other hand, referred Lttnnocodtum to the 
Leptomedusae. 

In this connexion must be mentioned, finally, the medusae budded 
from the fresh-water polyp Mtcrohydra The polyp-stages of L tmno- 
codtum and Mtcrohydra are extremely similar in character. In both 
cases the hydranth is extremely reduced and has no tentacles, and 
the polyp forms a colony by budding from the base In Ltmno- 
codtum the body secretes a gelatinous mucus to vkhich adhere 
partu les of mud, &c , forming a protective covering. In Mtcrohydra 
no such protecting case is formed In view of the great resemblance 
between Mtcrohydra and the polyp of Limnocodtum, it might be 
expected that the medusae to whicli they give origin would also be 
similar As yet, however, the medusa of Mtcrohydra has only been 
seen in an immature condition, but it shows some well-marked 
differences from Ltmnocodtum, especially in the structure of the 
tentacles, which furnish useful characters for distinguishing species 
amongst medusae Ihe possession of a polyp-sbige by Ltmnocodtum 
and Mtcrohydra furnishes an argument against placing them in the 
Trachylinae Their sense-oigans require renewed investigations. 
(Browne [lo] and [ion] ) 


Order VI Siphonophora. — Pelagic floating Hydrozoa with 
great differentiation of parts, each performing a special function , 
generally regarded as colonies showing differentiation of in- 
dividuals in correspondence with a physiological division of 
labour. 


A typical Siphonophore is a stock or cormus consisting of a 
number of appendages placed in organic connexion with one 
another by means of a coenosafc. The coenosarc does not 
differ in structure from that already described in colonial 
Hydrozoa It consists of a hollow tube, or tubes, of which the 
wall IS made up of the two bod) -layers, ectoderm and endoderm, 
and the cavity is a continua- 
tion of the digestive cavities 
of the nutritive and other 
appendages, t e. of the coel- 
enteron. 1 he coenosarc may 
consist of a single elon- 
gated tube or stolon, forming 
the stem or axis of the 
cormus on whii h, usually , 
the appendages are arranged 
in groups termed cormidia ; 
or It may take the form of a 
compact mass of ramifying, 
anastomosing tubes, m which 
case the cormus as a whole 
has a compact form and cor- 
midia are not distinguish- 
able In the Disconcctae the 
coenosarc forms a spongy 
mass, the “ centradenta," 
which IS partly hepatic in 
function, forming the so- 
called liver, and partly ex- 
cretory. 

The appendages show 
various types of form and 
Fig 68 — Diagram showing pos- Structure corresponding to 
sible modifications of medusiform different functions. The cor- 

TsX'otZrTi l,cVba different, ated 

line represents endoderm, the thinner parts; an upper 

line ectoderm ( \fter Allman ) portion termed thenectosome, 
tt, Pneumatocyst in which the appendages are 

k, Nectocalyces (swimming I^lls) jocomotor or hydrostatic m 

/, Hydrophylhum (covering-piece) , , ^ ^ 

l. Generative medusiform person function, that is to say, serve 

g, Palpon with attached palpacle, A for swimming or floating, 

e, Siphon with branched grappling and a lower portion termed 

tentacle,/. the stphosome, bearing ap- 

pendages which are nutritive. 



m. Stem 


reproductive or simply protective m function. 

Divergent views have been held by different authors both as 
regards the nature of the cormus as a whole, and as regards 
the homolc^ies of the different types of appendages borne 
by It. 

The general theories of Siphonophoran morphology are discussed 


below, but in enumerating the various types of appendages jt is 
convenient to discuss their morphological mtorpretation at the same 
time 

In the nectobome one or more of the following types of appi'iidage 
occur — 

1 Swimmmg-bclls, termed nectocalytcs or nectophores (fig 6rt, A), 
absent in Chondrophonda and Cystophorida , they .arc contractile and 
resemble, both m appearance, structure and function, the umbrella 
of a medusa, with ladial canals, ring-canal ancl velum, but they 
are without manubrium, 
tentacles or sense-oigans, 
and are alwavs bilaterally 
symmetrical, a pLCiiharity 
of form rclatctl with the 
f.T,ct that they'are attached 
on one side to the stem 
A given cormus may bear 
one or several necto- 
calyces, and by thtir con- 
tractions they propil the 
colony slowly along, like 
so many medusae har- 
nessed together In cases 
where the cormus has no 
pneumatophore the top- 
most swimming bell may 
contain an oil-reservoir or 
oleocysl 

2 The pneumatophore 
or air-bla(lder (fig 68, it), 
for passive locomotion, 
forming a float which 
keeps the cormus at or 
near the surface of the 
water. The pneumato- 
phore arises from the ectoderm as a pit or invagin.ition, ]).irt of 
which forms a gas-secreting gland, while the rest gives rise to an 
air-s.ick linc*d by a chitmous cuticle. The orifice of mvagmalion 
forms a pore which may be closed up or may form a protiiKling 
duct or funnel. As m the analogous swim-bladdt r of fishes, tlu 
gas m the pneumatophore can be secreted or absorbed, whereby 
the specific gravity of the body can be diminished or increased, so 
as to cause it to float nearer the surface or at a deeper level 
Xc\<r more than one pneumatophore is found in a cormus, and 
when present it is always situated at the highest point above the 
swimming bolls, if these are present also In Veletta the pneumato- 
jihoro becomes of complex structure and sends air-tubes, imed bv B 
chitiu and resembling tracheae, down into the compact coenos.ir( , 
thus evidently serving a respiratory as well as a hydrnstatir 
function 

Divergent views have been hold as to the morphological 
significance of the pneumatophore. 1 Haeckil r< garde d the 
whole structure as a glandular ectodermal pit formed on the i x- 
umbral surface of a medusa-person. C Chun and, more rec( ntly, K 
Woltereck [59], on the other hand, have shown that the cctorlirmal 
pit which gives rise to the pneumatophore represents an en1( < odon 
Hence the c<i\ity of the air-sack is espavalcnt to a sub-umbral 
cavity m which no manubrium is formesl, and the pore or onhcc ol 
invagination would represent the margin of the umbrella In the 
wall of the sack is a double layer of endoderm, the space bctwi en 
which is a continuation of the coelenteron By coalescence of the 
endoderm-layers, the coelenteron may be reduced to vessels, usuallv 
eight m number, opening into a ring-sinus surrounding the pore 
Thus the disposition of the endoderm-cav ities is roughly comparable 
to the gastrovascuiar system of a midusa 

The difference between the theories of Haeckel and Chun is con- 
nected with a further divergence m the interpretation of the stem or 
axis of the cormus. Haeckel regards it as the equivalent of tin 
manubrium, and as it ts impkinted on the blind end of the jmeumato- 
phore, such a view leads necessarily to the air-sack and gland being a 
development on the ex-umbral surface of the medusa-person. Chun 
and Woltereck, on the other hand, regard the stem as a stolo proltjer 
arising from the alxiral pole, that is to say, from the cx-umbrella, 
similar to that which grows out from the ex-umbral surface of the 
embryo of the Narcomedusae and produces buds, a view which is 
certainly supported by the embryological evidence to be adduced 
shortly. 

In the siphosome the following types of appendages occur — 

1 Siphons or nutritive appendages, from which the order takes its 
name . never absent and usually present in great numbers (fig 68, e) 
Each 13 a tube dilated at or towards the base and containing a mouth 
at its extremity, leading into a stomach placed in the dilatation 
already mentioned The siphons have been compared to the manu- 
brium of a medusa-mdividual, or to polyps, and hence are sometimes 
termed gastrozoids 

2 Palpons (fig 68, g), present in some genera, especially in 
Physonectae ; similar to toe siphons but witliout a mouth, and purely 
tactile in function, hence sometimes termed dacWlozoids. If a 
distal pore or aperture is present, it is excretory in function ; such 
varieties have been termed " cystons *' by Haeckel 



After A Aga^^u, from Lankester'i. frintise oh 
Z oology 

Fig 69 — Porpita, seen from alxjve, 
showing the pneumatoplntri and i\- 
panded iialpons 
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3. Tentacles {" Fangfaden ’’)» always present, anil uapJant^il one 
at the base of each siphon (fig. 68, /). The tentacles of siphonopbores 
may reach a great length and have a complex structure They may 
bear accessory filament# or UntUla (/'), covered thickly with batteries 
of nematocysts, to which these organisms owe their great powers of 
offence and defence. 

4 Palftacles (" Fastfaden ”), occurnng together with palpons, one 
Implanted at the base of each palpon (fig. 68, A), Each palpacle is 
a tactile filament, very extensile, without accessory filaments or 
nematoc> sls 

5 liracts (" hydrophyllia "), occur in Calycaphonda and some 
Physophortda as scalo-hlce appendages protecting other parts (fig 
68, 1) The mesogloea is greatly developed m them and they are 

often of very tough consistency. Hy Haeckel they 
are considered homologous with the umbrelJUi of a 
medusa 

6. (jonostyles, appendages which produce by burhlmg 
medusae or gonophorcs, like the blastostyles of a hydroid 
colony. In their most primitive form they are seen in 
VeUUa as " gonosiphons,” which possess mouths liLe 
the ordinary sterile siphons and bud fUee medusae In 
other forms they have no mouths They may be 
branched, so-called “ goaodendra,’' and amongst them 
may occur special forms of palpons, " gonopalpons ” 
The gonostyles have been compared to the blastostyles 
0/ a hydroid colony, or to the manubrnim of a 
medusa which protluces free or sessile medusa-buds 
7 Gonophores, producetl either on the gonostyles 
already mcntiontd or budded, as in hydrocorallmes, 
from the coenas.irc, i e the stem (fig 68, 1) They 
sliow every transition between free medusae And 
sporosacs, as alrearly de enbod for hydroKl colonies 
Ihusin Veletla free medusae are produced, 
wliieh have been ilescnlMsd as an inde- 
pendent genus of medusae, Chfysomttra. 
In other types tlie medusae may be set 
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E'xo 70. — Diagram of the structure of Velelia, showing the central and 
peripheral thirds of a half-section of the colony, the middle thiid being 
omitted The ectoderm is indicated by close hatching, the endoderm by 
light liatching, the mcsogloea by thick black hnes, the horny skeleton of 
the pneumatophore and sail by dotting 

BL, Blastostylc. M, Mcdusoid gonophores 

C, Contradunia. PN, Primary central chamber and 

D, Palpon. PN', concentric chamber of 

EC, Edge of colony prolonged be- 
yond the pneumatophore aa opening 


the appendage Wre tyrrgngcd as regularly recurrent cormidia along it, 
and the cormulia are tluen said tQ " oramate." In such cases the 
oldest cormidia, that is to say, those furthest from the nectosome, 
may become detached (hke the segmeptf 
or {^QglQttides of a tape-wmrm) and 
swim oif, each such detached cormidium 
then becomuig a small free cormus 
which, in many cases, has been given an 
independent generic name A cormiduim 
may contain a single nutritive siphon 
(" mouogastric ’’) or several siphons 
(" t^ygastric ”) 

The following are some of the forms Cuvr 
of cormulia tjliat occur — ' 

1 Theriufovtims (Calycophoridal, con- Fig, 71. — Upper sur- 
sistmg of a bract, siI>hon, tentacle and face of Velelia, showi g 
goiiophorc , when free it is known as pneumatophore and sail 
fiudoA ta 

2 1 ho ersaeonxe (Calycophonda) , made up of the same appendages 
AS the preceding type but with the addition of a nectocalyx , when 
fiee termed Ersaea 

3 The rhodalome of some Rkodalidae, consisting of siphon, tentacle 
and one or more gonophores 

4 Tlie athorome of Ph\sopho*a, &c , consisting of siphon, tentacle, 
one or more palpons with palpacles, and one or more gonophores 

5 The crysiallome of A nthemodes, &c., similar to the athorome but 
with the addition of a 
group of bracts 

Embryology of the 
'ytphonophora — The fer- 
tilized Ovum gives rise 
to a parcnchymula, with 
solid endoderm, which is 
set free as a free-swim- 
mmg planula larva, m 
the manner already de- 
scribed (see Hyurozoa). 

I he planula lias its two 
extremities dissimilar 
(Blpolana - larv a) The 
subsequent development 
IS slightly diifereut ac- 
cording as the future 
cormus is headed by a 
pneumatophore (Physo- 
phorida, Cystophonda) 
or by a nectocalyx (Caly- 
cophorida) 

(i ) Physopho- 
rlda, for example 
Hahstemma (C. 

Chun, Hydrozoa 
ft]). The planula 
Decomeselongated 
and broader 
towards one pole, 
at which a pit or 
invagination of the 
tetoaerm arises. 

Next the pit closes 
up to form a 
vesicle w ith a pore, 
and so gives nse 
to the pnenmalo- 
phore From the 
broader portion of 
the planula an 
outgrowth arises 
w hich becomes the 
first tentacle of 
the cormus The 



G, Cavity of the large central 
siphoa. 


and a " trachea.' 

S, Sail. 

free in a mature condition as the so-called " genital swimming 
bells,” comparable to tlie Globtceps of Pennann. The most usual 
condition, liowever, is that m which sessilo mcdusoid gonopliores or 
sporosacs are produced. 

The various types of appendages descrilied in the foregoing may 
be arranged m groups termed oortmdta In forms wnth a compact 
coenosaro such as Vuella, Physalta, Ac,, the separate cormtdia cannot 
be sharply distinguished, and such a conditioti is desonbed techai- 
oally as one with ” scattered ” corrmdm. In forms m which, on the 
other hand, the coenosarc forms an elongated, tubular axis or stem. 


planula now ac- 
quires a cavity', 
and at the 

the pneumatophore, showing 
an opening to the exterior 


, 72.“*A, Dtphyes campanulata . 

endoderm of the B, a group of appendaees (cormidium) of 


giving rise to the 
primary j-iphon 
Thus from the 


the same DipAycs (After C Gogenbaur ) 
a, Axis of the colony 0, Oiificc of 
»«, Nectocalyx 
c, Sub-urubral cavity 
of nectocalyx 
V, Radial canals of 
nectocalyx. 


nectocalyx. 
t, Bract. 

, Siphon. 
g, Gonophorc 
*, Tentacle. 


original planula three appendages are, as it were, budded off, while 
the planula itself mostly gives nse to coeno<-arc, just as m some 
hydroids the planula is converted chiefly into Wdrorhiza 
(11 ) Calycophonda, for example, Muggtem The jdanuia develops, 
OB the whole, in a similar manner, bat the ectodermal mvagi- 
nation anses. not at the pole of the planqla, but on the side of its 
broader portion, and gives rise, not to a pneumatophore. but to a 
nectocalyx, the primary swinunmg bell or ^otocodon f ' Fallschtrm ") 
which IS later thrown off and replaced by secondary swimmmg bells 
metaeodons, budded from the coenosarc. 
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E'rom a comparibon of the two embryological types there can be no 
doubt on two points , first, that the pneumatophore and the proto- 
codon are strictly homologous, and, therefore if the nectocalyx is 
comparable to the umbrdla of a medusa, as seems obvious, the 
pneumatophore must be so too , secondly, that the coenosarcal axis 
arises from the ex-umbrella of the medusa and cannot be compared 
to a manubrium, but is strictly comparable to the " bud-spike of a 
NTarcomedusan 

Theories of Stphonophore Morphology — ^Thc many theories that 
have been put forward as to the interpretation of the cormus 
and the various parts are set forth and discussed in the 
treatise of Y Delate and E H6roaard (Hydrozoa [4]) and more 
recently by R Woltereck [68], and only a brief analysis can be 
given here 

In the first place the cormus has been regarded as a single indi- 
vidual and its appendages as organs This is the so-called " poly- 
organ ’* theory, especially con- 
necteil with the name of Huxley , 
but It must be borne in mind that 
Huxley regarded all the forms 
jiroduced, in any animal, between 
one egg-peneration and the next, 
as constituting in the lump one 
single individual Huxley, there- 
fore, considered a hydroid colony, 
for example, as a single mdividual, 
and each separate pmyp or medusa 
budded from it as having the 
value of an organ and not of an 
individual Hence Huxley's view 
is not so different from those held 
by other authors as it seems to 
bo at first sight 

In more recent years Woltereck 
[09] has supported Huxley's view 
- 9 of individuality, at the same time 
drawing a fine distinction between 
” individual ” and " person " The 
mdividual is the product of sexual 
reproduction , a person is an mdi- 
vidiial of lower rank, which may 
be produced asexually A Sipho- 
nophorc is regarded as a single 
individual composed of numerous 
zoids, budded from the primary 
zoid (siphon) produced from the 
planuia Any given zoid is a 
person-zoid if equivalent to the 
prunary zoid, an organ-zoid if 
equivalent only to a part of it 
Woltereck considers the siphono- 
phores most nearly allied to the 
Narcomedusae, iiroducing like 
them buds from an aboral stolon, 
the first bud being represented 
by the pneumatophore or pro- 
tocodon, in different cases 

Contrasting, in the second place, 
with the polyorgan theory are the 
various " polyperson " theories 
which interpret the Siphonophorc 
After C Gegenbaur conmus as a colonv composed of 

Fig 73. — Physophora hydrostatica more or fewer mdlviduats m or- 
a' Pneumatocyst game union with one another On 

f, ’ Papons interpretation there is still 

a, Axis the colony room for considerable divergence 

m, Nectocalyx opmion as regards detail To 

0 , Orifice of nectocalyx. begin with, it is not necessary on 

n. Siphon the polyperson theory to regard 

g, Gonophore cs^h appendage as a distinct in- 
i’ Tent^le. dividual , it is still possible to 

’ compare appendages with parts 

of an individual which have become separateid from one another 
by a pirocoss of " dislocation of organs^' Thus a bract may be 
r^rded, with Haeckel, as a modified umbrella of a medusa, 
a siphon as its manubrium, and a tentacle as representing a 
medusan tentacle shifted in attachment from the margin to the 
sub-umbrella , or a siphon may be compared with a polyp, of which 
the single tentacle h^ become shifted so as to be attached to the 
coenosarc and so on Some authors prefer, on the other hand, to 
regard every appendage as a separate mdividual, or at least as a 
portion of an individual, of which other portions have been lost or 
obliterated 

A further divergence of opinion arises from differences in the 
mtcrpretation of the persons composing the colony. It is possible to 
regard the cormus fi) as a colony of medusa-piefsons, (a) as a colony 
of polyp-persons, (3) as composed partly of one, partly of the other 
It is Sufficient here to mention briefly the views put forward on this 
point by C Chun and E Haeckel 

Chun (Hyprozoa [1]) maintains the older views of Leix:kart and 



CUus, according to winch the cormus is to be compared to a floating 
hydroid colony. It may be regarded as derived from floating polyjw 
similar to Nemopsts or Pelagohydra, wluch by budding produce a 
colony of polyps and also form medusa-buds The (^yp-mdi- 
viduals form the nutntive siphosome or trophosume llie medusa- 
buds are either fertde or steruu. If fertile they become free medusae 
or sessile gonophonea. Lf sterile they remain attached and loco- 
motor m function, forming the nectosome, the pneumatophore 
and swimimng-belis. 

Haeckel, on the other hand, is in accordance with Balfour m 
regarding a Siphouophore as a medusome, that is to say, as a colony 
composed of mediisoid persons or organs entirely Haeckel con- 
siders that the Siphonophores have two distinct ancestral Imes of 
evolution 

X. In the Disconantha*, t r in such forms as V della, Porpita, &c , 
theancebtor was an eight-rayed medusa {Dtsconula) which acquired a 
pneumatophore as an ettodeimal pit on the ex-umbrella, and in 
which the organs (manubrium, tentacles, &c ) oecame secondarily 
multiplied, ]ust as they do in hastt oblast a as the result of incomplete 
fission. The nearest living allies of the ancestral Jhsconula are to 
be sought m the Pectylhdae 

2 In the Siphoiianthae , 1 e m all other Sqihonophorcs, the ances- 
tral form was a 'siphonula, a bilatoially symmetrical Antliomcdusa 



After Haeckel, from F ankcitcr % Trratist oh Zoology 

Fig 74 — Stephalia corona, a young colony. 
p, Pneumatophore I, Aurophore 5 , Siphon 

«, Nectocalyx lo, Orifice of the aurophore I, Tentacle 

with a single long tentacle (cf Corymorpha), which became dis- 
placed from the margin to the sub-umbrdla T he Stphottula pro- 
duced buds on the manubrium, as many Anthomedusae are known 
to do, and these by reduction or dislocation of parts gave nse to 
the various appendages of the colony Thus the umbrella of the 
Stphonulu became the protocodon, and its manubnum, the axis or 
stolon, which, by a process of dislocation of organs, escaped, as it 
were, from the eub-umbrella tlirough a cleft and became ■’econdarily 
attached to the ex-umbrella. It must be pomted out that^ however 
probable Haeckel’s theory may be m other respects, there is not the 
slightest evidence for any such cleft in the uthbrella having been 
present at any time, and that the eilibryologiCal evidence, as already 
pointed out, is all against any homology oeftween the stem and a 
manubriom, since the pnmary siphon does not become the stem, 
which arises from the ex-umbral Side of the protocodon and is 
strictly comparable to a stolon. 

Classificattm. — The Siphonophom may be divided, following 
Delage and H6rouard, into four sub-orders . 

I. Chondropmorhia {Disconectae Haeckel, Tracheophysae 
Chun) With an apical chambered pneumatophore, from which 
trachea! tubes may take origin (fig 70); no ticctocalyees or 
bracts ; appendf^es all on the lower side of the pneumatophore 
arising from a compact coenosarc, and consisting of a central 
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rmcipal siphon, surrounded by gonosiphons, and these again 
y tentacles. 

Three families {i) Dtscahdae, for DtsceUia and allied genera, deep- 
sea forms not well known , (2) PorpUidae for the familiar genus 
Porptta (hg 6u) and its allies , and (3) Velelltdae, represented by the 
well-known genus V della (figs 70, 71), common m the Mediterranean 
and other seas 

II. Calycopiiorida {Calycotiectae, Haeckel) Without pneu- 
matophore, with one, two, rarely more nectocalyces. 

Three families (i) Monophyidae, with a single nectocalyx , 
cxamiiles Muggiaea, sometimes found in British seas, SphaeronecUs, 
&L . (2) Diphyulae, with two nectocalyccs , examples Dtphves (fig 
72), Praya, Ahyla, dec , and (3) Polyphyidae, with numerous nccto- 
calyces , example Htppobodius, Stepnanophyes and other genera 
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E'ig 75 — A Physalta, general view, diagrammatic , B, cor- 
midium of Physalta . D, palpon , T, palpacle , G, siphon , GP, 
gonopalixm. M d , male gonophore , M?, female gonophore, ulti- 
mately set free 

III. Phvsophorida {Physonectae -f Auronectae, Haeckel). 
With an apical pneumatophore, not divided into chambers, 
followed by a series of nectocalyces or bracts. 

A great number of families and genera are referred to this group, 
amongst which may be mentioned specially — (i) Agalmidae, con- 
taining the genera Stephanorma, Agalma, Anfhemodes, Haltstemma. 
&,c , (2) Apolemtdae, with the genus Apolemta and its allies, 
(3) Forskahtdae, with Forskaha and allied forms; U) Physophorxdae, 
for Physophora (fig 73) and other genera, (5) Anthophystdae, for 
Anthophysa, Athorybta, &c , and lastly the two families (6) Rhoda- 
hdae and (7) SUphaltdae (hg 74), constituting the group Auronectae 
of Haeckel The Auronectae are peculiar deep-sea forms, httle known 
exetpt from Haeckel’s descriptions, in which the large pneumato- 
phore has a peculiar duct, termed the aurophore, placed on its lower 
side in the midst of a circle of swimming-bells 

IV. Cystophoruda {Cystoneciae, Haeckel). With a very large 
pneumatophore not divided into chambers, but without necto- 
calyces or bracts. Two sections can be distinguished, the 


Rhizophysina, with long tubular coenosarc-beanng ordinate 
cormidia, and Physalma, with compact coenosarc - bearmg 
scattered cormidia 

A type of the Rhuophysma is the ^enus Rhtzophysa The 
Physalma comprise the families Physaltdae and Epibultdae, of 
which the types are Physalta (figs 74, 75) and Eptbulta, respectively 
Physaim, known commonly as the Portuguese man-of-war, is re- 
markable for its great size, its bnlliant colours, and its terrible stmg- 
ing powers 
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pp 1 10-124, pi IV., 66 E VanhSffen, *' Versuch einer naturlichen 
Gruppxerung der Anthomedusen,” Zool Anzetger, xiv (1891), pp 
439-446 , 66 C Viguier, ” Ittudes sur les animaux inf6rieurs de la 
baie d’Alger ” {TetraplcUia) , Arch Zool Exp Gen. viii (1890), pp 
101-142, pis vu-ix , 87 J Wagner, ” Recherches sur I'organisa- 
tion de Monobracluum parasiticum M6r6jk,” Arch btol x (1890), 
PP *73-309, pE viu IX , 68 A Wcismann, Die Entsiehung der 
Sexualzellen bet den Hydromedusen (Jena, 1883! , 60 R Woltercck, 
'' Beitrage zur Ontogenie und Ableitung des Siphonophorenstocks,” 
Zettschr f wtss Zool Ixxxii (1905), pp 611-637, ** text-figs , 
60 J Wulfert, ” Die Embryonalentwickelung von Gonothyraea 
loveni Alim ,” Zettschr f wtss Zool Ixxi (1902), pp 296-326, pis 
xvn -xviii (E. A. M ) 

HYDROMETER (Gr vSwp, water, and pirpov, a measure), an 
instrument for determimng the density of bodies, generally of 
fluids, but m some cases of solids When a body floats m a 
fluid under the action of gravity, the weight of the body is equal 
to that of the fluid which it displaces (see Hydromechanics) It 
is upon this principle that the hydrometer is constructed, and it 
obviously admits of two modes of application m the case of fluids . 
either we may compare the weights of floating bodies which are 
capable of displacing the same volume of different fluids, or we 
may compare the volumes of the different fluids which are dis- 
placed by the same weight. In the latter case, the densities of 
the fluids will be mversely proportional to the volumes thus 
displaced. 

The hydrometer is said by Synesius Cyreneus in his fifth letter 
to have been invented by Hypatia at Alexandria,^ but appears 
to have been neglected until it was reinvented by Robert Boyle, 
whose “ New Essay Instrument,” as desciibed m the Phtl Trans 
for June 1675, differs m no essential particular from Nicholson’s 
hydrometer This instrument was devised for the purpose of 
detecting counterfeit com, especially guineas and half-guineas 
In the first section of the paper (Phtl. Trans No 115, p. 329) the 
author refers to a glass instrument exhibited by himself many 
years before, and “ consistii^ of a bubble furnished with a long 
and slender stem, which was to be put into several liquors, to 
compare and estimate their specific gravities.” This seems to 
be the first reference to the hydrometer in modem tunes. 

In fig I C represents the instrument used for guineas, the 
circular plates A representing plates of lead, which are used as 
ballast when lighter coins than guineas are exommed. B 

> In Nicholson’s Journal, m. 89, Citizen Eusebe Salverte 
calls attention to the p^m ” De Pondenbus et Mensuns " generally 
ascribed to Rhemnius Fannins Palaemon, and consequently 300 years 
older than Hypatia, in which the hydrometer is described and 
attributed to Archimedes 


161 

I represents “ a small glass instrument for estimating the specific 
gravities of liquors,” an account of which was promised by Bo) le 
I m the following number of the Phil Trans , but did not appear. 

The instrument represented at B (fig 1), which is copied from 
Robert Boyle s sketch m the Phil Trans for 1675, is generally 
known as the common hydrometer. 

It is usually made of glass, the lower 
bulb being loaded with mercury or 
small shot which serves as ballast, 
causing the instrument to float with 
the stem vertical. The quantity of 
mercury or shot inserted depends upon 
the density of the liquids for which 
the hydrometer is to be employed, it 
being essent'al that the whole of the 
bulb should be immersed 111 the heaviest 
liquid for which the instrument is used, 
while the length and diameter of the 
stem must be such that the hydro- 
meter will float in the lightest liquid 
for which It IS required. The stem is 
usually divided into a number of equal 
parts, the divisions of the scale being 
varied m different instruments, accord- 
ing to the purposes for which they are 
employed. 

Let V denote the volume of the in- 
strument immersed {t e of liquid dis- 
placed) when the surface of the liquid in which the hydro- 
meter floats coincides with the lowest division of the sc.de, A the 
area of the transverse section of the stem, I the length of .v scale 
division, M the number of divisions on the stem, and W the weight 
of the instrument Suppose the successive divisions of the scale to 
be numbered o, i, 2 . n starting with the lowest, and let Wo, 
w,, Wj w„ be the weights of unit volume of the liquids in which 
the hydrometer sinks to the divisions o, i, 2 . n respectively 
Then, by the principle of Archimedes, 

W = ortt.u=W/V Also 
W = (V + /A)a/, . or w, = W/(V + /A), 
tt»^ = W/(V + />/A),and 
a;„ = W/(V + M/A), 

or the densities of the several liquids vary inversely as the respective 
volume.s of the instrument immersed in them , ancl, since the 
divisions of the scale correspond to ccpial increments of volume 
immersed, it follows that the densities of the several licpiicls in 
which the instrument sinks to the successive divisions form a 
harmonic senes 

If V = N/A then N expresses the ratio of the volume of the instru- 
ment up to the zero of toe scale to that of one of the scale-divisions 
If we suppose the lower part of the instrument replaced by a uniform 
bar of the same sectional area as the stem and of volume \' the 
indications of the instrument will be in no respect altered, and the 
bottom of the bar will lx; at a distance of N scale-divisions below 
the zero of the scale 

In this case we have te„ = W/(N + p)/A ; or the density of the 
liquid vanes mversely as N -f that is, as the whole numlxr of 
scalc-divisions betw'ecn the bottom of the tube and the plane of 
flotation 

If we wish the successive divisions of the scale to correspond to 
equal increments in the density of the corresponding liquids, then 
the volumes of the instrument, measured up to the ‘■uccessive 
divisions of the scale, must form a senes in harmonical progression, 
the lengths of the divisions increasing as wc go up the stem 

The greatest density of the liquid for which the instrument de- 
senbed above can be employed is W/V, while the least density is 
W/(V + «/A), or W/(V + v), where v represents the volume of the stem 
between the extreme divisions of the scale. Now, by increasing i;, 
leaving W and V unchanged, we may increase the range of the instru- 
ment indefinitely But it is clear that if wc increase A, the sectional 
area of the stem, we shall diminish I, the length of a scalc-di vision 
corresponding to a given variation of density, and thereby pro- 
portionately dimmish the sensibility of the instrument, whik* 
diminishing the section A will increase / and proportionately mcreast 
the sensibility, but will dimmish the range over which the instru- 
ment can be employed, unless wc mcrease the lengtli of the stem m 
the inverse ratio of the sectional area Hence, to obtain great 
sensibility along with a considerable range, we require very long 
slender stems, and to these two objections apply m addition to the 
question of portability ; for, in the first place, an instrument with 
a very long rtem requmes a very deep vessel of liquid for its complete 
unmersion, and, in the second place, when most of the stem is afove 

Xiv. 6 
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the plane of flotation, the stability of the matwment when floating 
will be dlmmishetl or destroy'd The various devices which have 
been adopted to overcome this difficulty will be described m the 
account given of the several hydrometers which have been hitherto 
generally employed 

The plan commonly adopted to obviate the necessity of incon- 
veniently long stems is to constiuct a number of hydrometers us 
nearly alike as m,iy l«, but to load them differently, so that the scale- 
divisions at the bottom of Uie stem of one hytlromtUr just overlap 
those <it the loj) of the stem of the preceding By this means a set 
of SIX liydrometers, aarb having a stem rather more than 5 m long, 
will 1)0 Kjuivahnt to a smgle hydrometer with a stem of in 
Hut, instead of employing A number of instruments differing only m 
the weiglits with which they are loaded, we may employ the same 
instrument and alter its weight either by adding mercury or shot to 
the Intcnoi (if it can lie opened) or by attaching weights to the ox- 
tf«rim- These two operations are not qmto e<iui valent, mnee a wt ight 
added to the mtcrioir does not affect tJ>e volumo of liquid displaced 
ulun the instrument is immersed up to a given division of the scale, 
while the addition of weights to tJie exterior increases the displace- 
ment This difficulty may lie met, as in Keene’s hydrometer, by 
having all the wesghls of jmecisely tho mttxt voltnne but of different 
I It. I Will, and iKvei using the msitrument except with one of these 
weighti attached 

Tht first hydrometer intended for the detemunatKm of the 
densitiw of liquids, and furnished with a set of weights to be 
attached when necessary, was that con- 
structed by Mr Clarke (instrument-maker) 
and (lesenfjed by J. T. Dcsagulicrs in the 
Philoyyphual Tramactions for March and 
April 1730, No 413, p 278 The following 
IS Ues.tguhers’s account of the instrument 
(fig. 2) 

" After having mzbde several fruitless trials 
with ivory, because it imbdies spirituous ItqUors, 
and thereby alters its gravity, he (Mr Clarke) 
at last maelo a copper hydrometer, represented 
in fig. 2, having a twass wire of about i in thick 
going thre>ugli, and soldered into the copper 
ball 1% 1 he upp>er part of this wire is filed flat 

on one side, for the stem of the hydrometei, 
with a iit<u*k at m, to which it sinks exactly in 
in .-w-vr proof spirits '1 here are two other marks, A and 

15, at top and bottom of the st< m, to show 

whether the liquor be jSith above proof (as when 
j7j,, ^ Clarke’s it sinks to \), or I'jth under pioof (as when it 

Hydrometer e*raerges to B), when a brass weight such as C 

^ has btxn screwed on to the bottom ate There 

are a great many such weights, of different sizes, and marked to be 
strewed on instead oi C' tor liquors that differ more than v^th fiom 
jiioof, so as to serve for the speeific gravities in all such propoi- 
tions as lekite to tho mixture ot spirituous liquors, m all tlie variety 
made use of m trade. Theie arc also otlier balls for showmg th< 
spi’citic gravitic's quite to common water, which make the mstrunicnt 
pci feet m its kind " 

C larke’s hydrometer, as afterw aids constructed for the purposes 
ol the excise, was provided with thirty-two weights to adapt it to 
spirits of difiercnt specific gravities, and eleven smaller weights, 
or “ weather weights ” as they were called, which were attached 
to the mstrumentin orderto correct for variations of temperature 
The weights were adjusted for sutt'essive intervals of 5° F , but 
for degrees intermediate between these no additional correction 
was applied. The correction for temperature thus afforded was 
not sumciently accurate for excise purposes, and William Speer 
m his essay on the hydrometer (Tilloch’s Phi Mag., 1802, vol. 
XIV.) mentions cases m which this imperfect compensation led 
to the extra duty payable upon spirits which were more than 10 % 
over proof being demanded on spirits which were purposely 
diluted to below 10 % over proof in order to avoid the charge. 
Clarke’s hydrometer, however, remained the standard instrument 
for excise purposes from 1787 until it Was displaced by that erf 
Sikes. 

Desaguliers himself constructed a hydrometer of the ordinary 
type for comparing the specific gravities of different kinds of 
water (Desaguliers’s Experimental Philosophy, li. 234)^ In 
order to give great sensibility to the instrument, the large glass 
ball was niade nearly 3 in. m diameter, while the stem consisted of 
a wire 10 in. in length and only diameter. The instrument 

weighed 4000 grains, and the addition of a gram caused it to 
smk through an mch. By altering the quantity of shot in the 



small balls the instrument could be adapted for liquids other than 
water. 

To an instrument constructed for the same purpose, but on a 
still larger scale than that of Desaguliers, A. Deparcieux added 
a small dish on the top of the stem foi the reception of the 
weights necessary to sink the instrument to a convenient depth 
The effect of weights placed m such a dish or pan is of course 
tlie same as if they were placed within the bulb of the instrument, 
since they do not alter the volume of that part whic h is immersed 
The first important improvement m the hydrometer after 
Its femvention by Boyle was introduced by G D Fahrenheit, 
who adopted the second mode of construction above referred to, 
arranging his instrument so as always to 
displace the same volume of liquid, its 
weight being varied accordingly. Instead of 
a scale, only a single mark is placed upon the 
stem, which is very slender, and bears at the 
top a small scale pan into which weights are 
placed until the instrument sinks to the mark 
upon its stem. The volume of the displaced 
liquid being then always the same, its density 
will be proportional to the whole weight 
supported, that is, to the weight of the 
instrument together with tlie weights required 
to be placed m the scale pan 3 --Nichol- 

Nicliolson’s hydrometer (fig. 3) combines the ® Hydrometer, 

characteristics of Fahrenheit’s hydrometer and of Boyle’s essay 
instrument.^ The following is the description given of it by 
W. Nicholson m the Manchester Memoirs, 11. 374 — • 

“ A K represents a small stale It may be taken off at D Dia- 
meter 1 1 in , wtight 44 grains 

" B a stem of hardened steel wire Diameter fiv m 
" E a hollow copper globe Diameter a,";, in Weight with stem 
360 ^ains 

“ FF a stirrup of wire screwed to the globe at C 
G a small scale, serving likewise as a counterpoise Diameter 
xj^in Weight with Stirrup 1634 grains 

The other dimensions may be luwl from the diuwing, which is 
one ‘Sixth of the linear magnitude of the instrument itself 

'* In the construction it is assumed that the uppti scale shall 
constantly carry 1000 grauis when the lower scale is empty, and the 
mstrument sunk in distilled wattr at the temperature of 60° Fahr 
to the middle of the w irc or stem The length ot the stem is arbitrary, 
as IS likewise the distance of the lower scale from the surface of the 
globe But, the length of the stem being s-cttled, the lower scale may 
lx‘ made lighter, and, consequently, the clobe less, the griatei its 
distance is taken fiom the surface of the globe , and the contrary ” 


In comparing the densities of different liquids, it is clear that 
this instrument is precisely equivalent to that of Fahrenheit, 
and must be employed in the some manner, weights being placed 
in the top scale only until the hydrometei sinks to the mark on the 
wire, when the specific giavity of the liquid will be proportional 
to the weight of the instrument together with the weights m the 
scale 


In the subsequent portion of the pajver above referred to, 
Nicholson explains how the instrument may be employed as a 
theimometer, since, fluids generally expanding more than the 
solids of which the instrument is constructed, the mstiument 
Will sink as the temperature rises. 

To determine the density of solids heavier than water with this 
mstrument, let the solid be placed m the upper scale pan, and let 
the weight now required to cause the instrument to sink m distilled 
wafer at standard temperature to the mark B be denoted by w, 
w-hdo W denotes the weight required when the sohd is not present 
Then W - w IS the weight of the sohd Now let the sohd be placed 
in the lower pan, care being taken that no bubbles of air remain 
attached to it, and lot a’, be the weight now required m the scale pan 
This weight Will exceed w m consequence of the water displaced by 
the sohd, and the weight of the water thus displaced will be tv, - w, 
which IS therefore the weight of a volume of water eciual to that of 
the solid. Hence, since the weight of the sohd itself is W - w, its 
density must be (W - w)l{w-, - w) 

The above example illustrates how Nicholson’s or Fahrenheit’s 
hydrometer may be employed as a weighing machine for small 
weights 

In all hydrometers in which a part only of the instrument 


* Nicholson’s Journal, vol i p. iii, footnote 
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IS immersed, there is a liability to error m consequence of the 
surface tension, or capillary action, as it is frequently called, along 
the line of contact of the instrument and the surface of the liquid 
(see Capillary Action). This error diminishes as the diameter 
of the st^ is reduced, but is seasible in the case of the thinnest 
stem which can be employed, and is the thief source of error in 
the employment of Nicholson’s hydrometer, which otherwise 
would be an instrument of extreme delicacy and precision. 
The following is Nicholson’s statement on this point: — 

“ Ono of the groatet.t difllculties which attends hydrostatical 
experiments arises from the attraction or repulsion that obtams at 
the surface of the water After trying many experiments to obviate 
the irregularities arising from this cause, I find reason to prefer the 
simple one of carefully wiping the whole instrument, and esiiecially 
the stem, witli a clean cloth The weights m the dish must not be 
esteemed accurate while there is either a cumulus or a cavity in tlie 
water round the stem *' 

It IS possible by applying a little oil to the upper part of the 
bulb of a common or of a Sikes’s hydrometer, and carefully 
placing it in pure water, to cause it to float with the upper part 
of the bulb and the whole of the stem 
emerging as indicated in fig 4, when it 
ought properly to sink almost to the top 
of the stem, the surface tension of the 
water around the circumference of the 
circle of contact, AA', providing the 
additional support requir^. 

The universal hytlrometer of G Atkins, 
described m tlic Phtl Mag for 180K, 
XXXI 254, IS merely Nicholson’s hydro- 
meter with the screw at C projecting 
through the collar into which it is screwed, 
and terminating m a sharp point above the 
cup G I o this point soft bodies lighter 
tlun water (which would float if placed m 
the cup) could be attached, an<l thus com- 
pletely immersed Atkins’s mstnimcnt was 
constructed so as to weigh 700 grains, and 
w hen immersed to the mark on the stem 
in distilled water at 60* F it earned 300 
grains in the upper dish The hydrometer 
therefore dii^flaced 1000 grains of distilled 
wateratOo® F and hencethcspccificgravity 
of any other liquid was at once indicated 
by adding 700 to the number of grams in the 
pan required to make the mstrumcntsink to 
the mark on the stem The smafl div isions on the scale corresponded 
to dilfcrences of T^^th of a gram in the weight of the instrument 
Tlic " Gravimeter," constructed by Citizen Guyton and described 
m Nuhohon's Journal, 4to, 1 no, differs from Nicholson's instru- 
ment m being constructed of glass, and having a cylindrical bulb 
about 21 centimetres in length and 22 millimetres m diameter 
Its weight is so adjusted that an additional weight of 5 grammes 
must be placed in the upptr pan to cause the instrument to sink 
to the mark on the stem in distilled water at the standard temperature 
'I lie instrument is provided with an additional piece, or " pfongour,” 
the weight of winch exceeds 5 grammes by the weight of Avater which 
it displaces , that is to say, it is so constructed as to weigh 5 grammes 
in water, and consists of a glass envelope filled with mercury. It is 
clear that the effect of this " plongcur," when placed m the lower 
pan, IS exactly the same as that of tne 5 gramme weight in the upper 
pan Without the extra 5 grammes the instrument weighs about 20 
grammes, and therefore floats in a liquid of specific gravity 8 
Thus deprived of its additional weight it may be used for spirits 
To use the mstrument for liquids of much greater density than 
water additional weights must be placed in the upper pan, and the 
" plongeur " is then placed in the lower pan for the purpose of giving 
to the instrument the requisite stability 

Charies’s balance areometer is similar to Nicholson's hydrometer, 
except that the lower basin admits of inversion, thus enabling the 
mstrument to be employed for solids lighter than water, the in- 
verted basin serving the same purpose as the pointed screw m 
Atkins's modification of the mstrument 

Adie’s sliding hydrometer is of the ordinary form, but can be 
adjusted for liquids of widely differing specific gravities by drawing 
out a sliding tube, thus changing the volume of the hydrometer 
while Its weight remains constant 

“rhe hydrometer of A Baumd, which has been extensively used in 
France, consists of a common hydrometer graduated in the following 
manner. Certain fixed points were first detennined upon the stem 
of the instrument The first of these was found by immersing the 
hydrometer in pure water, and marking the stem at the level of 
the surface This formed the zero of the scale Fifteen standard 
solutions of pure common salt m water were then prepared, contain- 
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mg respectively i. 2, 3, • . . 15 % (by weight) of dry salt. The 
hydrometer was plunged m these solutions m order, and the stem 
having been marked at the several surfaces, the degrees so obtamed 
were numbered i, 2, 3, ... 15 These degrees were, when necessary, 
repeated along the stem by the ei^loymcnt of a pair of compasses 
till 80 degrees were marked off. The mstrument thus adapled to 
the deterinioation of densities exceeding that of water was called Uie 
hydnometer for salts. 

rUo hydrometer intended for densities less than that of water, 
or Uie hydrometer for spirits, is constructed on a similar principle. 
Hie instrument is so arranged that it floats in juire water with 
most of the stem above the surface. A solution contamiug 10 % 
of pure salt is used to mdicate the zero of the scale, and the pomt at 
which the instrument floats when muncrseil m distilled water at 
10® K (54i“ F ) is numbered 10 Equal divisions are then marked 
off upwards along the stem as far as the 50th degree 

The densities corresponding to Uie several degrees of Baum6's 
hydrometer are given by Nicliolson (Journal of Philosophy, 1 89) as 
follows .— 


Baumi's Hydrometer for SptrUs Temp$rature lO® R. 


Degrees. 

Density. 

Degrees 

Density 

JVgrees 

D( nsitjr. 

10 

I 000 

21 

•922 

31 

86 1 

II 

090 

22 

•9»5 

32 

•856 

12 

985 

23 

009 

33 

•852 

»3 

977 

24 

•903 

34 

847 

14 

970 

25 

897 

35 

•842 

15 

963 , 

2O 

892 

36 

■837 

16 

955 

27 

1 -m 

37 

83a 

17 

949 

28 

880 

38 ; 

•827 

18 

943 

20 

874 

39 ! 

•822 

19 

935 

30 

867 

40 

817 

20 

0^8 







BaunU's Hydrometer for Salts. 


Degreea. 

Density 

Degrees. 

Density. 

Degrees 

Density 

0 

I 000 

27 

1 230 

51 

1 547 

3 

1*020 

30 

I 261 

54 

I 594 

6 

1*040 

33 

I 295 

57 

1*659 

9 

I 064 

3 t> 

I 333 

60 

1 717 

12 

I o 8 t) 

39 1 

I 373 

03 

I 779 

15 

I 114 

42 

1 414 

66 

I 848 

18 

1*140 

45 

1 455 

69 

1 920 

21 

2| 

1 170 

1 200 

48 1 

1 

I 500 

72 

2 000 


Cartier’s hydrometer was very similar to that of Baum6, Cartier 
having l>ecn employed by the latter to construct hi3 instnimcnts for 
the French revenue The point at which the instrument floated in 
distillcil water was marked 10° by t^irtier, and 30° 
on Cartier's scale corresponded to 32® on Baumd's 
I'erhaps the mam object for which hydrometers 
have been constructed is the determination of the 
value ot spirituous liquors, chiefly for revenue 
urnoses To this end an immense variety of 
ydrometers have been devised, differing mainly 
m the character of their scales 

In Speer’s hydrometer the stem has the form 
of an octagonal prism, and uyion each of the eight 
faces a scale is engraved, indicating the percentage 
strength of the spirit corresponding to the several 
divisions of the “cale, the eight scales being 
adapted respectively to the temperature 35®, 40°, 

45°» S””* 55 . bo’i 65* and 70° F Four smaiU pins, 
which can be inserted into the counterpoise of the 
instrument, serve to adapt the instrument to the 
temperatures mtermediate between those for which 
the scales are constructed. William Speer was 
supervisor and chief assayer of spirits in the port 
of Dublin For a more complete account of this 
mstrument see Tilloch’s Phtl Mag , xiv 151 
The hydrometer constructed by Jones, of Hol- 
bom, consists of a spheroidal bulb with a rec- 
tangular stem (fig 5) Between the bulb and 
counterpoise is pieced a thermometer, which 
serves to mdicate the temperature of the liquid, 
and the instrument is provided with three weights 
which can be attached to the top of the stem On 
the four sides of the stem AD are cngravexl four 
scales corresponding respectively to the unloaded Fio 5 — Jones’s 
instrument, and to the instrument loaded with the Hydrometer 
respective weights The mstrument when unloaded 
serves for the range from 74 to 47 over proof , when loaded with the 
first weight it indicates from 46 to 13 over proof, with the second 
weight from 13 over proof to 29 under proof, and with the third 
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from 29 uiuler proof to pure water, the graduation corresponding to 
winch IS marked W at the bottom of the fourth scale One side of the 
stem AD IS shown m flg ■), the other three in fig 6 The thermo- 
meter IS also provided with lour scales corresponding to the scales 
above mentioned Each scale has its zero in the middle correspond- 
ing to 60® F If the mercury in the thermo- 
meter stand above thus zero the spirit must 
be reckoned weaker than the hydrometer m- 
dicatcs by the number on the thermometer 
scale level with the top of the mercury, while 
if the thermometer indicate a temprature 
lower than the zero of the scale (60® F ) the 


© 


© 
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Fig < 


spirit must be reckoned stronger by the scale 
reading At the side of each 01 the four 
scales on the stem of the hydrometer is en- 
gravecl a set of small numbers indicating the 
contraction in volume which would be experi- 
enced if the requisite amount of water (or 
spirit) were added to bring the sample tested 

a iai |B| to the proof strength 

bI 9 The hydrometer constructed by Dicas of 

Gal LJ Liverpool is provided with a shdmgscalewhich 

can be adjusted fordifferent temperatures, and 
which also indicates the contraction in volume 
incident on bunging the spirit to proof strength It is provided 
with thirty-six different weights which, with the ten divisions on the 
stem, form n scale from o to 370 Ihe employment of so many 
weights renders the instrument ill-adapted for practical work where 
speed 13 an object, 

This instriiinent was adopted by the United States in 1790, but 
was subsequently discarded by the Internal Revenue Service for 
anotlier lv|ie. In this latter form the observations have to be made 
at the standard temperature of 0o° F , at which the graduation loti 
corresponds to jirooi spirit and 200 to absolute alcohol The need 
of adjustable weights is avoided by employing a set of five instru- 
ments, graduated respectively o°- 1 00°, 8o°-i20°, ioo°-i jo°, i^o^-iyo®, 
i6o®-2oo° The reading gives tlie volume of 
proof spirit equivalent to the volume of liquor, 
thus the readings 80° and 120° mean that 100 
volumes of the test liquors contain the same 
amount of absolute alcohol as 80 and 120 
volumes of proof spirit respectively Proof 
spirit IS defined m the United States as a 
mixture of alcohol and water which contains 
equal volumes of alcohol and water at 60° F , 
the alcohol hav ing a specific gravity of o 7939 
at Oo” as compared with w'ater at its maximum 
density The specific gravity of proof spirit is 
093353 at 60*’, and 100 volumes of the 
mixture is made from 50 volumes of absolute 
alcohol and 5371 volumes of water 

Quin’s universal hydrometer is described in 
the IransacUons of the SoaetY of Arts, via 
98 It IS provided with a sliding rule to adapt 
It to different temperatures, and has four scales, 

O one of which is ^aduated for spirits and the 
other three serve to show the strengths of 
worts The peculiarity of tlie instrument con- 
sists in the pyramidal form given to the stem, 
which rendeis the scale-divisions more nearly 
equal in length than they would be on a pris- 
matic stem 

Atkins's hy ilroineter, as originally constructed , 
is described m Ntcholson's J out not, 8vo, 11 
276 It IS made of brass, and is provided 
with a spheroidal bulb the axis of which is 
2 in in length, the coni ugate diameter bemg 
m The whole length of the instrument is 
8 in., the stem square of about f-in side, and the 
weight about 400 grams. It is provided with 
four weights, marked i, 2, 3, 4, and weighing 
respectively 20, ao, Oi and 84 grains, which can 
be attached to the shank of the instrument at 
C (fi^ 7) and retained theic by the fixed weight 
B The scale engraved ujxin one face of the 
stem contains fifty-five divisions, the top and 
bottom bemg marked o or zero and the alter- 
nate interm^iate divisions (of which there are 
twenty-six) being marked with the letters of the alphabet in order 
The tour weights are so adjusted that, if tlie instrument floats with 
till stem emerging as far as the lower division o with one of the 
weights attached, then replacing the weight by the next heavier 
causes the instrument to sink through the whole length of the scale 
to the upper division o, and the first weight produces the same effect 
when applied to the naked instrument The stem is thus virtually 
extended to five times its length, and the number of divisions in- 
creased practically to 272 When no weight is attached the instru- 
ment indicates densities from *806 to *843 , with No 1 it registers 
from *843 to -880, with No 2 from *880 to *918, with No. 3 from *918 
to '95®» with No. 4 from *958 to 1*000, the temperature bemg 
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55® F It will thus be seen that the whole length of the stem corre- 
sponds to a difference of density of about 04, and one division to 
about *00074, indicating a difference of little more than i % in the 
strength of any sample of spirits 

The instrument is provided with a slidmg rule, with scales corre- 
.spondmg to the several weights, which mdicate the specific gravity 
correspondmg to the several divisions of the hydrometer scale com- 
pare<l with water at 55® F The slider upon the rule serves to adjust 
the scale for different temperatures, and then indicates the strength 
of the spirit m percentages over or under proof 1 he slider is ^so 
provided with scales, marked respectively Dicas and Clarke, which 
serve to show the readings which would have Ix'cn obtained had the 
instruments of those makers been employed '1 he line on the scale 
marked “ concentration " indicates the diminution in volume 
consequent upon reducing the sample to proof strength (if it is over 
proof, O P ) or upon reducing proof spirit to the strength of the 
sample (if it is under proof, UP) By applying the several weights 
m succession in addition to No 4 the instrument can be employed for 
liquids heavier than water , and graduations on the other three sides 
of the stem, together with an additional slide rule, adapt the instru- 
ment for the dcterinmation of the strength of worts. 

Atkins subsequently modified the instrument (Nicholson's Journal, 
8vo, 111 50) by constructing the different w'cights of different 
shapes, viz circular, square, triangular and pentagonal, mstead 
of numbermg them i, 2, 3 and 4 respectively, a figure of the 
weight bemg stamped on the sliding rule opposite to every letter in 
the senes to which it belongs, thus diminishing the probability of 
mistakes He also replaced the letters on the stem by the corre- 
sponding specific gravities referred to water as unity. Further 
mformation concerning these instruments .ind ihe state of hydro- 
metry in 1803 will be found in Atkins’s pamphlet On ihe Relation 
between the Specific Orainties and the Strength of Spirituous Liquors 
(1803), or PhiL Mag xvi 26-33,205-212, 305-312, wii 204-210 
and 329*34» 

In Gay-Lussac’s alcoholometer the scale is divided into 100 parts 
corresponding to the presence of i, 2, . . . % by volume of .Ucohol at 
15° C , the highest division of the scale corresponding to the purest 
alcohol he could obtain (density *7947) and the lowest division 
corresponding to pure water A table provides the necessary 
corrections for other temperatures 

Tralles’s hydrometer differs from Gay-Lussac’s only m being 
graduated at 4° C mstead of 15° C , and taking alcohol of density 
7939 at 15 5® C for pure alcohol mstead of 7947 as taken by Gay- 
Lussac (Keene's Handbook of Hydrometrv) 

In Beck’s hydrometer the zero of the scale corresponds to density 
I 000 and the division 30 to density 850, and equal divisions on 
the scale are continued as far as is required m both tlirections 

In the centesimal hydrometer of Fiancceur the volume of the 
stem between successive divisions of the scale is alw'ays i^th of the 
whole volume immersed when the instrument floats 
in water at 4® C In order to graduate the stem 
the mstrument is first weighed, then immersed in 
distilled water at 4® C , and the line of flotation 
marked zero The first degree is then found by 
placmg on the top of the steifi a weight equal to 
xijth of the weight of the mstiuraent, which in- 
creases the volume immersed by rJnfii of the original 
volume The addition to the top of the stem of 
successive weights, each -riofh of the weight of the 
mstrument itself, serves to determine the succes- 
sive degrees The length of 100 divisions of the 
scale, or the length of the uniform stem the volume 
of which would be equal to that of the hydrometer 
up to the zero graduation, Francoeur called the 
" modulus ” of the hydrometer He constructed 
his instruments of glass, using different instruments 
for different portions of the scale (Francoeur, TraiU 
d’ariomftrie. Pans, 1842). 

Dr Bon6s of Montpellier constructed a hydro- 
meter which was based upon the results of his 
expenments on mixtures of alcohol and water. 

The interval between the points corresponding to 
pure alcohol and to pure water Bori6s divided 

into 100 equal parts, though the stem was pro- Fxq. 8 Sikes's 

longed so as to con tarn only 10 of these divisions, Hydrometer. 

the other 90 bemg provided for by the addition of 9 

we^hts to the bottom of the mstrument as m Clarke’s hydrometer 

The mstrument which has now been exclusively used for revenue 
purposes for nearly a century is that associated with the name of 
Bartholomew Sikes, who was correspondent to the Board of Excise 
from 1774 to 1783, and for some time collector of excise for Hertford- 
shire 

Sikes's hydrometer, on account of its similarity to that of Bon6s, 
appears to have been borrowed from that mstrument It is made 
01 gilded brass or silver, and consists of a spherical ball A (fig 8), 

1 5 m in diameter, below which is a weight B connected with the 
b^ by a short conical stem C. ‘The stem D is rectangular in section 
and aTOut 3 J m. in length. 'This is divided into ten equal parts, each 
of which IS subdivided into five. As in Bonus’s instrument, a senes 
of 9 weights, each of the form shown at E, serves to extend the scale 
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to 100 principal divisions. In the centre of each weight is a hole 
capable of admitting the lowest and thickest end of the conical stem 
C, and a slot is cut into it just wide enough to allow the upper part 
of the cone to pass Each weight can thus be dropjietl on to the 
lower stem so as to rest on the counterpoise B Ihe weights are 
marked 10, 20, ..90; and m using the instrument that weight 
must be selected which will allow it to float m the liquid witli a 
portion only of the stem submerged Then the readmg of the scale 
at the line of flotation, added to the number on the weight, gives the 
readmg required A small supernumerary weight F is added, which 
can be placed upon the top of the stem F is so adjuster! that when 
the 60 weight is placed on the lower stem the instrument smks to 
the same point in distilled water when F is attached as in proof 
spirit when F is removed The best instruments are now constructerl 
for revenue purposes of silver, heavily gilded, because it was found 
that saccharic acid contained in some spirits attacked brass behind 
the gilding 

The following table gives tlie specific gravities corresponding to the 
principal graduations on Sikes’s hydrometer at 60“ F and at 62“ F , 
together with the corresponding strengths of spirits The latter are 
based upon the tables of Charles Gilpin, clerk to the Royal Society, 
for which the reader is referred to the Phil Trans for 1794 Gilpm's 
woik IS a model for its accuracy and thoroughness of detail, and his 
results have scarcely been unproved upon by more recent workers 
The merit of Sikes’s system lies not so much in the hydrometer as in 
the complete system of tables by which the readings of the instru- 
ment are at once converted into percentage of proof-spint 


Table ahowtiuj the Dnuntiee eorreapondvig to the IndieoUiont of 
Sikes’s Hydrometer, 



00“ 1 

62“ 



60“ F 

62“ F. j 

• 2 

b4!Il.>Ul 

Proof 

Spl.U 

P« 

bonalty 

PloOf 

cent 

-§ 

Deimlty 

Proof 

Spirit 

Doiiiilty 

Proof 

Spirit 

per 

0 

814297 

167 0 

815400 

166 6 

61 

906034 

111 4 

006188 

1107 

1 

81(1966 

1601 

817069 

168 6 

6J 

906869 

110 0 

906988 

109 3 

3 

818021 

l(>6a 

818726 

164 8 

63 

008722 

108 6 

908837 

107 9 

3 

820294 

164 6 

820397 

163 9 

64 

910582 

107 1 

010697 

106 6 

4 

821973 

103 6 

822077 

1631 

65 

■912460 

106 6 

912666 

106 0 

6 

823669 

162 7 

823763 

162 3 

66 

914828 

104 2 

914441 

108 6 

6 

836362 

1618 

826467 

1614 

67 

910209 

102 7 

916823 

102 0 

7 

827052 

100 9 

827157 

160 6 

68 

916100 

101 3 

918216 

100 6 

8 

828749 

160 0 

828864 

169 6 

69 

919999 

99 7 

920116 

98 9 

9 

830478 

l-'iS 1 

880678 

188 7 

60 

931906 

081 

■922022 

97 4 

10 

832196 

168 2 

882300 

167 8 

60h 

■921884 

981 

922000 

97 4 

11 

823888 

167 8 

883903 

166 8 

61 

923760 

96 6 

928877 

96 9 

13 

836687 

166 4 

836692 

166 9 

62 

925648 

96 0 

926760 

04 2 

13 

•817294 

166 6 

837460 

166 0 

63 

927684 

03 3 

027662 

92 6 

14 

•889008 

164 6 

839114 

154 0 

(H 

929433 

91 7 

929660 

909 

16 

840729 

163 7 

840886 

188 1 

66 

93U39 

900 

931467 

89 3 

16 

842468 

162 7 

842564 

162 1 

66 

933264 

88 3 

933372 

87 6 

17 

844193 

1617 

841299 

161 1 

67 

038176 

86 6 

936294 

86 8 

18 

846934 

160 7 

846042 

1601 

68 

987107 

84-7 

987225 

84 0 

19 

847686 

149 7 

847792 

149 1 

69 

939046 

82 9 

989168 

82 2 

20 

849442 

148 7 

849649 

148 1 

70 

940991 

81 1 

941110 

808 


849393 

148 7 

849600 

148 1 

70b 

940081 

81 1 

941100 

808 

21 

861122 

147 6 

881229 

147 1 

71 

942897 

79 2 

948016 

78 4 

22 

862867 

146 6 

862964 

146 1 

72 

9448)9 

77 8 

944988 

76 6 

23 

864699 

146 6 

864707 

145 1 

78 

946749 

76 3 

946869 

74 6 

34 

866.348 

144 6 

866466 

144 0 

74 

•948687 

73 3 

948807 

72 8 

26 

858106 

143 6 

868213 

142 9 

75 

•960684 

712 

•960783 

70 4 

26 

869869 

142 4 

869978 

1418 

76 

962688 

69^0 

962708 

682 

27 

861640 

1418 

861749 

140 8 

77 

954660 

66 8 

964670 

660 

28 

863419 

140 2 

863628 

1<.97 

78 

966620 

04 4 

96C641 

68 6 

29 

865204 

1391 

866813 

188 6 

79 

068498 

61 9 

968619 

61 1 

30 

866998 

188 0 

867107 

187 4 

80 

•960485 

69 4 

•960606 

686 

30b 

866991 

138 0 

867100 

137 4 

80b 

060479 

60 4 

960600 

88 6 

31 

868766 

186 9 

868866 i 

136 2 

81 

■06243S 1 

66 7 

962666 

66 8 

83 

870526 

135 7 

870636 

1361 

82 

964396 

63 9 

964617 

68 0 

83 

•872806 

134 6 

872416 

133 9 

83 

■966866 

609 

966488 

80-0 

34 

874090 

1384 

874200 

132 8 

84 

•968844 

47 8 

•968466 

47-0 

86 

876883 

132 2 

876994 

1318 

86 

970381 

44*6 

•970463 

43 8 

If. 

877684 

1810 

877996 

130 4 

86 

972826 1 

410 

972448 

40 4 

87 

•879492 

129 8 

879903 

1291 

87 

974328 

87 6 

•974481 

86-9 

38 

•881807 

128 6 

881419 

127 9 

68 

976340 

840 

•976468 

88-6 

39 

•888129 

127 3 

883241 

126 7 

89 

978869 

80 6 

■978462 

80-1 

40 

884960 

126 0 

886072 

125 4 

90 

•980886 

27 2 

980610 

287 

40b 

‘884888 

126 0 

885000 

126 4 

90B 

•980376 

27 2 

■980500 

26^7 

41 

886689 

124 8 

886801 

124 2 

91 

•98287! 

239 

•982496 

28-6 

42 

888497 

128 5 

888809 

122 9 

92 

•984374 

208 

•984498 

30 8 

43 

890812 

122 2 

890426 

P2I 8 

98 

986386 

17 7 

■986610 

17 4 

44 

892133 

120 9 

892248 

120 3 

94 

988404 

14 8 

•088629 

14 8 

46 

898966 

119 6 

•894078 

1190 

96 

•990431 

12 0 

900667 

117 

46 

896808 

118 8 

896918 

1178 

98 

992468 

•■8 

992698 

9-0 

47 

897647 

1I6-9 

897761 

116 8 

97 

■994612 

6-7 

004687 

68 

48 

899600 

1166 

899814 

114 9 

98 

996666 

41 

•996691 

40 

<9 

•901860 

114 i < 

901417 

113 6 

99 

998626 

18 

•998762 1 

1-6 

.40 

•903229 

112 8 

■908848 

lltl 

100 

1^000696 

0-0 

1-000822 

0-0 

60b 

•908186 

112 8 

908800 

1121 







In the above table for Sikes's hydrometer two densities are given 
correspondmg to each of the degrees 20, 30, 40, 50, 60, 70, 80 and 90, 
mdicatmg that the successive weights belonnng to the particular 
instrument for which the table has been caJcuuited do not quite 
agree The discrepancy, however, does not produce any sensible 
error m the strength of the correspondmg spirit. 

A table which indicates the weight per gallon of spirituous hquors 
for every degree of Sikes’s hydrometer is punted m 23 and 24 Vict c 
114, schedule B This table difiers slightly from that given above, 
which has been abridged from the table given m Keene’s Handbook 
of Hydrotnetry, apparently on account of the equal divisions on 


Sikes’s scale having been taken as correspondmg to equal increments 
of density 

Sikes’s hydrometer was cstablisheil for the purpose of collecting 
the revenue of the United Kingdom by Act of Parliament, s'l Geo 
III c 140, by which it was enacted that " all spirits shall bo dtemetl 
and taken to be of the degree of strengtli which the said hytirometers 
called Sikes’s hydrometers shall, upon trial by any ofliccr or ollicers 
of the customs or excise, denote such spirits to bo ” 1 his act came 

into force on January 3, 1817, and was to have remained in force until 
Augusti, i8i8,butwas repealed by 58 Geo lll.c 28, which established 
Sikes’s hydrometer on a permanent footmg By 3 and 4 Will. IV 
c 52, § 123, It was further enacted that the same instrument-, and 
methods should be employed in determining the duty upon im- 
portt*d spirits as should m virtue of any Act of I’arliament be em- 
ployed 111 the determmation of the duty upon spirits distilled at 
home It IS the pnictice of the ollicers of the inland revenue to adjust 
Sikes’s hydrometer at 62" F , that being the temperature at which the 
imperial gallon is defined as containing 10 lb avoirdupois of distilled 
water The specific gravity of any smnple of spirits thus determined, 
when multiplied by ten, give-s tne weight in jiounds jier imperial 
gallon, and the weight of any bulk of spirits divided by this numU-r 
gives its volume at once in imperial gallons 

Mr (afterwards Colonel) J. B. Keene, of the Hydrometer Oflice, 
Ivondon, has constructed an instrument after the model of Sikes's, 
but provided with twelve weights of different masses but equal 
volumes, and the instrument is never used without hav mg one of 
these attached When loaded with cither of the lightest two weights 
the instrument is specifically lighter than Sikes’s hydiometer when 
unloaded, and it may thus be used for specific gravities as low as 
that of absolute alcohol 1 he volume of each weight bt mg the same, 
the whole volume immersed is always the same when it floats at the 
same mark whatever weight may be attached. 

Besides the above, many hydrometers have been emplojeil lor 
special purposes Twaddell’s hydrometer is adajited for densities 
greater than that of water 1 he scale is so arrangCKl that the reailmg 
multiplied by 5 and added to 1000 gives the specific gravit> with 
reference to water as 1000 To avoid an inconvemcntly long stun, 
different instruments are employed for different parts of the si.ile 
as mentioncfl above 

The lactometer constructed by Dicas of Liverpool is adapteil tor 
the determmation of the quality of milk It resembles Sikes’s 
hydrometer m other respects, but is piovided with eight weights 
It IS also provided with a thermometer and slide rule, to reduce the 
readings to the standard temperature of 55° F Any determination 
of density can be taken only as affording prima facie evidence ol the 
quality of milk, as the removal of cream and the aildition of wat« i aro 
operations which tend to compensate each other in their mflucnci on 
the density of the liquid, so tnat the lactomctei cannot bo regaMlul 
as a reliable instrument. 

The marine hydrometers, as supjfficd b^ the British govi rnment 
to the royal navy and the merchant marme, are glass instruments 
with slender stems, and wnerallv serve to indicate sjHcihc graMtios 
from I 000 to I 040 Before bemg Lssued they are comjiared 
with a standard mstrument, and their errors determined I hey 
are employed for taking observations of the density of sea-wat<r 

The salinometer ls a hydrometer origmally mtended to indicate 
the strength of the brine m marme boilers m which sea-water is 
employed Saunders’s salinometer consists of a hydrometer which 
floats m a chamber through which the water from the boiler is 
allowed to flow m a gentle stream, at a temperature of 200® F 
The jieculiarity of the instrument consists m the stream of water, 
as It enters the hydrometer cliamber, being made to impingt against 
a disk of metal, by which it is broken mto drops, thus hlierating the 
steam, which would otherwise disturb the instrument 

The use of Sikes’s hydrometer necessitates the employment of a 
considerable quantity of spirit For the testing of sjnrits in bulk no 
more convenient mstrument has been devuseil, but where very small 
quantities arc available more suitable laboratory methods must lx: 
adopted 

In England, the Finance Act 1907 (7 Ed VII c 13), section 4, 
provides as follows (i) The Commissioners of Customs and the 
Commissioners of Inland Revenue may jointly make regulations 
authorizing the use of any means described m the regulations for 
ascertaining for any purpose the strength or weight of spirits (2) 
Where under any enactment Sykes’s (stc) Hydrometer is directed to 
be used or may be used for the purpose of ascertaining the strength 
or w eight of spirits, any means so authorized by regulations may lie 
used instead of Sykes’s Hydrometer and references to Sykes’s Hydro- 
meter m any enactment sh.all be construed accordingly (3) Any 
regulations made under this section shall be published m the Ixmdon, 
Edinburgh and Dublin Gazette, and shall take effect from the date of 

! >ublication, or such later date as may be mentioned m the regulations 
or the purpose (4) The expression “ spirits " in this section has the 
same meamng as m the Spirits Act 1880. (W G) 

HYDROPATHY, the name given, from the Greek, to the 
“ water-cure,” or the treatment of disease by water, used 
outwardly and inwardly. Like many descriptive names, the 
word “ hydropathy ” is defertive and even misleading, the active 
agents m the treatment being heat and cold, of which water 
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I? little more than the vehicle, and not the only one. Thermo- 
thenipeuticb (or thermotherapy) is a term less open to objection. 

IIydroi>athy, as a formal system, dates from about 1829, 
when Vincenz PriessniU (i8oi-i8si), a farmer of Grafenberg 
in Silesia, Austria, began his public career in the paternal 
homestead, extended so as to accommodate the increasing 
numbers attracted by the fame of his cures. Two English 
works, however, on the medical uses of water had been translated 
into German in the century preceding the rise of the movement 
under Priessnitz. One of these was by Sir John Floyer (1649- 
1734), a physician of Lichfield, who, struck by the remedial use 
of certain springs by the neighbouring peasantry, investigated 
the history of cold bathing, and published in 1702 his “'Pwxpo- 
Aouerfa, or the History of Cold Bathing, both Ancient and Modern^ 
The book ran through six editions within a few years, and the 
translation was largely drawn upon by Pr J S. Hahn of Silesia, 
m a work published m 1738, On the Healing Virtues of Cold 
Water, Inwardly and Outwardly applied, as proved by Experience 
ITie other work was that of Dr James Currie (i756-’i8o5) of 
Liverpool, entitled Medical lieporh on the Effects of Water, Cold 
and Warm, as a remedy in Fevers and other l>iseases, published 
in 1797, and soon after translated into German by Michach.s 
(i8qi) and Hegewisch (1807). It was highly popular, and first 
placed the subject on a scientific Imsis Hahn’» writings had 
meanwhile created much enthusiasm among his countrymen, 
societies having been everj'where formed to promote the medicinal 
and dietetic use of water , and m 1804 Professor Ortel of Ansbach 
republished them and quickened the popular movement by 
unqualified commendation of water drinking as a remedy for all 
diseases. In him the rising Priessnitz found a zealous advocate, 
and doubtless an instructor also 

At Grafenberg, to which the fame of Priessnitz drew people of 
every rank and many countries, medical men were conspicuous 
by their numbers, some being attracted by curiosity, others by 
the desire of knowledge, but the majority by the hope of cure 
for ailments which had as yet proved mcurable. Many records 
of experiences at Grafenberg were published, all more or less 
favourable to the claims of Priessnitz, and some enthusiastic 
in their estimate of his genius and penetration ; Captain Clandge 
introduced hydropathy mto England in 1840, his writings and 
lectures, and later those of Sir W. Erasmus Wilson (1809-1884), 
James Manby Gully (1808-1883) and Edward Johnson, making 
numerous converts, and filling the establishments wened soon 
after at Malvern and elsewhere. In Germany, France and 
America hydropathic establishments multiplied with great 
rapidity. Antagonism ran high between the old practice and 
the new. Unsparing condemnation was heaped by each on the 
other ; and a legal prosecution, leading to a royal commission 
of inquiry, serveil but to make Priessnitz and his system stand 
higher m public estimation 

Increasing popularity diminished before long that timidity 
which had in great measure prevented trial of the new method 
from being made on the weaker and more serious eJass of cases, 
and had caused hydropathists to occupy themselves mainly with 
a sturdy order of chronic invalids svell able to bear a rigorous 
regimen and the seventies of unrestricted crisis. The need of a 
radical adaptation to the former class was first adequately 
recognized by John Smedley, a manufacturer of Derbyshire, 
who, impressed m his own person with the seventies as well as 
the benefits of “ the cold water cure,” practised among his work- 
people a milder form of hydropathy, and began about 1852 a 
new era m its history, founding at Matlock a counterpart of the 
establishment at Grdfenberg. 

’Ernst Brand (1836-1897) of Berlin, Rkljen and Theodor von 
Jurgensen of Kiel, and Karl Liebermeister ^1833-1901) of 
Basel, between i860 and 1870, employed the cooling bath in 
abdominal typhus with striking results, and led to its introduc- 
tion to England by Dr Wilson Fox. In the Franco-German 
war the cooling bath was largely employed, ki conjunction 
frequently with quinine ; and it now holds a recognized position 
m the treatment of hyperpyrexia. The wet sheet pack has 
become part of medical practice ; the Turkish bath, introduced 


by David Urauhart (1805-1877) into England on his return from 
the East, ana ardently adopted by Dr Richard Barter (1802- 
1870) of Cork, has become a public institution, and, with the 
“ morning tub ” and the general practice of water drmku^, is 
the most noteworthy of the many contributions by hydropathy to 
public health (see Baths, ad fin.) 

The appliances and arrangements by means of which heat and 
cold are brought to bear on the economy arc — (a) Packings, hot 
and cold, general and local, sweating and cooling , (b) hot air and 
steam baths , (t) general baths, o£ hot water and cold . {d) sitz, 
spmal, head and foot b.yths , (#) bandages (or compresses), wet and 
tfry , aJso {/) fomentations and poultices, hot and cold, sinapisms, 
stupes, rubbings and water potations, hot and cold 

(a) Packings. — The fuU pack consists of a wet sheet envelopmg 
the body, with a number of dry blankets packed tightly over it, in- 
cluding a maemtosh covering or not In an hour or less these are 
removed an<l a general bath administered. I he pack i^i a derivative, 
sedative, sudorific and stimulator of cutaneous excretion There 
are numerous modifications of it, notably the cooling pack, where 
the wrappings are loose and scanty, permitting evaporation, and 
tlio application of indefinite duration, the sheet being rewetted as it 
dries , this is of great value m protracted febrile conditions. There 
are also local packs, to trunk, limbs or head separately, which are 
derivative, soothing or stimulating, according to circumstance and 
<letail 

(f>) Hot air baths, the chief of which is the Turkish (properly, 
the Rmnan) bath, consisting of two or more chanib«^ rangmg m 
temperature from 120° to 213° or higher, but mainly used at 150" for 
curative purposes Exposure is from twenty minutes up to two hours 
according to the effect sought, and is followed by a general bath, and 
occasionally by soaping and shampooing It is stimulating, deriva- 
tive, dcpuratic c, sudoiihc and alterative, powerfully promoting tissue 
change by increase of the natural waste and repair It determines 
the blood to the surface, reducing internal congestions, is a potent 
diaphoretic, and, through the extremes of heat and cold, is an effective 
nervous and vascular stimulant and tonic Morbid growths and 
secretions, as also the uraemic, gouty and rheumatic diathesis, are 
benehcially uiflucnccd by it The full p.ick and Turkish bath have 
between them usurped the place and bettered the function of the 
once familiar hot bath. The Russian or steam bath and the lamp 
bath are prumtive and mfonor varieties of the modem Turkish 
bath, the atmosphere of which cannot be too dry and pure. 

(c) General baths comprise the ram (or needle), spray (or rose), 
shower, shallow, plunge, douche, wave and common morning 
sponge baths, with the dripping sheet, and hot and cold spongings, 
and are combmations, as a rule, of hot and cold water They 
are stimulating, tonic, derivative and detergent 

(d) Local baths comprise the sitz (or sitting), douche (or spouting), 
spinal, foot and head baths, of hot or cold water, singly or m com- 
bination, successive or alternate The sitz, head and foot baths are 
used "flowing'' on occasion The application of cold by "Leiter's 
tubes " IS effective for reducing inflammation (e g ui meningitis 
and in sunstrolvc) , in these a network of metal or indiarubber 
tubing IS fitted to the part affected, and cold water kept con- 
tinuously flowmg tlirough them Rapid alternations of hot and cold 
water hav’e a powerful effect m vascular stasis and lethargy of the 
nervous system and absorbents, yielding valuable results m local 
congestions and chronic inflammations. 

{e) Bandages (or compresses) are of two kinds, — cooling, of wet 
material loft exposed for evaporation, used in local inflammations 
and fevers , and healing, of the same, covered with waterproof 
material, used in congestion, external or internal, for short or long 
periods Poultices, warm, of bread, linseed, bran, &c , changed but 
twice m twenty-four hours, are identical in action w'lth the heating 
bandage, and superior only in the greater warmth and consequent 
vital activity their closer application to the skin ensures. 

(/) Fomentations and poultices, hot or cold, sinapisms, stupes, 
rubefacients, irritants, frictions, kneadings, calisthenics, gymnastics, 
electricity, &c., are adjuncts largely employed 

Bibuography — Among the numerous earlier works on hydro- 
pathy, the following are worth mention : Balbimie, Water Cure in 
Consumption (1847), Hydropathic Aphorisms (1856) and A Plea for 
the Turkish Bath (1862) ; Beni-Bardc, Tratii d’hydrotkirapie (1874) , 
Clandge, Cold Water Cure, or Hydropathy (1841), Facts and Evidence 
tn Support of Hydropathy (1843) and Cold Water, Tepid Water and 
Friction Cure (1849) ; Dunlop, Philosophy of the Bath (1873) ; Floyer, 
Psychrolousta, or the History of Cold-Bathing, Ac (1702) ; t S Hahn 
(Schweidnitz) , Observations on the Heating Virtues of Cold Water 
(1738) ; Hunter, Hydropathy for Home ifse (1879) ; E W Lane, 
Hydropathy, or the Natural System of Medical Treatment (1857) , 
R. J. Lane, Life at the Water Cure (1831) ; Shew, Hydropathic Family 
Physician ] Smedley , Practicat Hydropathy {18'^g) ) Smethurst, 
Hvdrotkerapia, or the Water Cure (1843) ; Wamwright, Inquiry into 
the Nature and Use of Baths (1737) ; Weiss, Handbook of Hydro- 
pathy (1844) ; Wilson, PrtnetpUs and Practice of the Cold Water 
Cure (1854) and The Water Cure (1859) A useful recent work 
dealing comprehensively with the subject is Richard Metcalfe’s 
Rtu and Progress of Hydropathy (igop). 
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HYDROPHOBIA (Gr vSiap, water, and ^/8os, fear ; so called 
from the symptom of dread of water), or Rabies (Lat for “ mad- 
ness ”), an acute disease, occurring chiefly in certain of tlie lower 
animals, particularly the canine species, and hable to be com- 
municated by them to other animus and to man 
Jn Dogs ,&(. — The occurrence of rabies in the fox, wolf, hyaena, 
jackal, raccoon, badger and skunk has been asserted , but there 
IS every probability that it is originally a disease of the dog 
It is communicated by inoculation to nearly all, if not all, warm- 
blooded creatures The transmission from one animal to another 
only certainly takes place through inoculation with viruhferous 
matters. The malady is genersdly characterized at a certain 
stage by an irrepressible desire in the animal to act offensively 
with Its natural weapons— dogs and other carnivora attacking 
with their teeth, herbivora with their hoofs or horns, and birds 
with their beaks, when excited ever so slightly. In the absence 
of excitement the malady may run its course without any fit of 
fury or madness 

Symptoms — .Ihe disease ha^ been divided into three stages, or 
penods, and has also been deia.nbed as aji^iaaruig in at least two 
forms, acQordmg to the peculiarities of Uio symptoms But, as a 
rule, one period of the disease does not jiass suddenly mto another, 
the transition being ahnost imperceptible , and the forms do not 
differ essentially from each other, but appear merely to constitute 
varieties of the same disease, due to the natural disposition of Uic 
animal, or other modifying circumstances 1 hese forms liavc been 
designated tru* or furious rabies (Fi rage vrai , Gei rasende Wuth), 
and dumb rabies (P'l rage time , Ger slille Wuth) 

the malady does not commence with fury and madness, but in a 
strange and anomalous change in the habits of the dog it becomes 
dull, gloomy, and taciturn, and seeks to isolate itself in out-of-the-way 
places, retirmg beneath chairs and to o<ld corners. But m its retire- 
ment it cannot rest it is uneasy and fidgety, and no sooner has 
it lam down than suddenly it jumps up iii an agitated manner, 
walks backwards and forwards several times, again lies down and 
assumes a sleeping attitude, but has only maiatainul it foi a few 
minutes when it is once more moving about Again it retires to its 
comer, to the farthest recess it can find, and huddles itself up into 
a heap, with its head concealed beneath its chest and fore-paws 
This state of continual agitation and mquietmle is m striking contrast 
with its ordmary habits, and should therefore receive attention 
Not unfrequently there are a few moments when the creature appears 
more lively than usual, and displays an extraonJmaiy amount of 
atfectuMi. Sometimes there is a disposition to gather up straw, 
thread, bits of wood, &c , which are industriously earned away , a 
tendency to lick anythmg cold, as iron, stones, <S.c , is also observed 
in many instances, and there is also a dcsiro evinced to lick other 
animals Sexual excitement is also frequently an carlv symptom 
At this period no disposition to bite i& obscrvccl, the animal is docUe 
with its master and obeys his voice, though not so readily as btfoie, 
nor with the same pleased countenance There is something strange 
in the exfwession of its face, and the voice of its owner is scarcely able 
to make it change from a sudden gloominess to its usual animated 
aspect These symptoms gradualiy become more marked , tlie 
restlessness and agitation increase If on straw the dog scatters and 
pulls it about with its paws, and if m a room it scratches and tumbles 
the cushions 01 rugs on wluch it usually lies It is incessantly on 
the move, ramblmg ab<jut, scratching the ground, sniffing m corners 
and at the doors as if on the scent or seeking for something It 
indulges m, strange movements, as if affected by some mental m 
Alienees or a prey to hallucmations When not excited by any 
external infiuence it will remain for a brief period perfectly still and 
attentive, as if watching something, or following the movements of 
some creature on the wall , then it will suddenly dart forward and 
snap at the vacant air, as if pursuing an annoying object, or en- 
deavouring to seize a fly At another time it throws itself, yelling 
and funoHS, against the wall, as if it heard threatening voices on the 
other side, or was bent on attackmg an enemy Neverthdesa, the 
annual is still docile and submissive, for its master's voice will bring 
it out of its frenzy But the saliva is already virulent, and the ex- 
cessive affection which it evinces at intervals, by licking the hands or 
face of those it loves, renders the danger very great should there 
be a wound or abrasion Until a late period m the disease the 
master’s voko has a powerful influence over the animal. When 
it has escaped from all control and wanders erratically abroad, 
ferocious and restless, and haunted by homd phantoms, the familiar 
voice yet exerts its mflttence, and it is rare indeed that it attacks 
Its master 

There is no dread of water m the rabid dog , the animal is generally 
thirsty, and if water be offered will lap it with avidity, and swallow 
It at the commencement of the disease And when, at a later period, 
the constriction about the throat — 5>)rmptomatic of the di^ase — 
renders swallowmg difficult, the dog will none the less endeavoor to 
drink, and the lappmgs are as frequent and prolonged when deglu- 
tition becomes impossible So little dread has the rabid dog of water 


tliat It will ford streams and swim n\ ers , and when m the feroaous 
stage It will even do this m older to attack otUi'r creatures on the 
Op|KK>ltC side 

\t the commencement of Uie diseasi* Uic dog doe.s not usiuUy 
lefuse to eat, and some animals arc voracious to an unusu.U degree 
But in a short time it becomes fastidious, only mtiug what it usually 
has a specul jiredilection for Soon, however, tlas givc.s iilooo to a 
most cliaracteristic symptom — cither the taste btcuiius exUeuiely 
depraved or tlie dog has a fatal and imperious desiix to bite and 
ingest everything The litter of its kciiueJ, wool from < usluous, 
cari»ets, stockings, slippers, wood, gra.s.s, earth, stones, gl.uss, hoise- 
dung, oven its own faeces and unne, or whatever else may come m 
its way, are devoured. On examination of the Ixxly of a dog wluch 
has died of rabies it is so coimuon to find m the stomach <1 quantity 
of dcssimilar and strange matteis on which the teeth liave hccui 
exercised tliat, if there was nothing; known of tlic animal’s history, 
there would be strong evideiico of its havmg been afficted with the 
disease. When a dog. then, xs observed to gnaw and eat suchlike 
matters, though it exhibits no teiult ncy to bite, it should be su.s|H;ctcd 

The mad dog docs not usually foam at the mouth to any gieat 
extent at first The mucus of the moutli is not much mcrooscxl m 
quantity, but it soon becomes thicker, visod, aiul glutinous, ,iud 
adhere.s to tlie angles of the mouth, fauces and teeth It is at thxs 
period that the thirst is most ardent, and the dog sometimes furiously 
attempts to dcUch the saliva with its j^ws , and if attci a while 
it loses its balance in these attempts anci tumbles over, thcie can no 
longer be any doubt as to the nature of tlie malady There is another 
symptom connected with tlie mouth m Uiat form of the disease 
named " dumb madness ” which has freijuuitly proved deceptive 
The lower jaw drops m consequence of paralyses of its muscles, and 
the mouth remains open The mtenor is dry from tlm an passuig 
continually over it, and assumes a dcqi red tint, somewhat masked 
by patches of dust 01 eartli, which more especially ailhere to the uppir 
surface of the longue and to the hps T he strange alteration jiroduced 
m the dog s physiognomy by its constantly open moutli and the dark 
colour of the interior is renueicd still moie charatlensfic by the dull, 
sad, or dead expression of tlie animal’s eyes In this condition the 
creature is not very dangerous, because generally it could not bite if 
It tried — indeed there does not appeal to be much dt sire to bile m 
dumb madness , but the saliva » none the less virulent, and acci- 
dental inoculations, with it, through imprudent handling, will prove 
as fatal as m tlie furious form The mouth should not be touched, 
— numerous deatlis having occurred through people thinking the 
dog had some foreign substance lodged m its throat, and thrusting 
their fingers down to remove it. The* sensation of tightness which 
seems to exist at the throat causes the dog to act as if a bone were 
fixed Iwtweon its ti'etli or towards the back of its mouth, and to 
tmploy its fore-paws as if to dislodge it This is a very deceptive 
symptom, and mav prove equally dangerous if caution be not ob- 
served Vomiting of blood or a chocolatc-colouied fluid is witnessed 
m some cases, and has boon supposed to be due to the foreign sub- 
stances m the stomach, which abrade the lining membrane , this, 
however, ts not correct, as it has been observed m man 

The voice of the rabid dog is very peculiar, and so characteristic 
that to those acquamteif with it nothing more is needed to jirov* 
Uic presence of the disease Those who have heard it once or Iwici 
never forget its signification. Owing to the alterations taking place 
m the larynx the voice becomes hoarse, cracked and stndulous, liki 
tliat of a child affected with croup —the voix du cocj,” as the Frem li 
have it A preliminary bark is made m a somewhat ilcvateri tom 
and with open mouth, this is immediately succeeded by five, six 
or eight decreasing howls, emitted when tho animal is silting 01 
standing, and always with Uic nose elevated, which seem to tome 
from the depths of the throat, the jaw's not coming together and 
closing the mouth during such emission, as m the healthy bark 
flus iteration m tlie v'oice is frequently the first observable indica- 
tion of the malady, <uid should at oiuc attract attention In dumb 
madness the voice is frequently lost from the very commencement 
—hence the designation 

The sensibility of tlic mat! dog appears to Ik* considerably 
dimintshed, and the animal appears to have lost the faculty of ex- 
pres.sing the sensations it experiences it ls mule under the mfliclioii 
of pain, Uiough tiaere can be no doubt tliat it still has peripheral 
sensation to some extent Burning, beating and wouiuhng produce 
much le-ss effect than in health, and the animal will even mutilate 
itself with its teeth Suspicion, therefore, sliould always strongly 
attach to a dog which docs not manifest a certam susceptibility to 
painful impressions and receives punishment without any cry or 
complamt There is also reason for apprehension when a dog 
biti*s Itself persistently m any part of its body A rabid dog is usually 
stirred to fury at the sight of one of its own species , this test has 
been resorted to by Henne Marie Bouley (1814-1885) to dissipate 
doubts as to the existence of the disease when the diagnosis is other- 
wise uncertain. As soon as the suspected animal, if it is really rabid, 
finds itself m the presence of anoth^ of its species it at once assumes 
the aggressive, and, if allowed, will bite furiously All rabid animals 
indeed become excited, exasperated, and furious at the sight of a dog, 
and attack it with their natural weapons, even the timid sheep 
when rabid butks furiously at the enemy before which in health it 
would have fled m terror This inversion of sentiment is sometimes 
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valuable in diagnosing the malady , it is so common that it may be 
said to be present in every case of rabies When, therefore, a dog, 
contiruy to its habits and natural inclination, becomes suddenly 
aggressive to other dogs, it is time to take precautions 

In the large majority of instances the dog is inoffensive m the 
early period of the disease to those to whom it is familiar It then 
flics from its home and either dies, is killed as “ mad,” or returns m 
a miserable plight, and in an advanced stage of the malady, when 
the desire to hito is irresistible It is in the early stage that sequestra- 
tion and supjiressive measures are most valuable Ihe dogs which 
propagate the disease are usually those that have escaped from 
their owners After two or three days, frequently m alxnit twelve 
hours, more serious and alarming symptoms appear, ferocious 
instincts are developed, and the desire to do mjuiy is irrepressible 
The animal has an indefinable expression of sombre melancholy 
and cruelty Ihe eyes have their pupils dilated, and emit flashes 
of light when they are not dull and heavy , they always appear so 
fierce as to produce terror in the beholder , they are red, and their 
sensibility to light is increased , and wrinkles, which sometimes 
appear on the forehead, add to the repulsive aspect of the <inimal 
If caged it flics at the spectator, emitliiiij its characteristic howl or 
bark, and sti/ing the iron bars with its teeth, and if a stick be thrust 
befnic It this IS grasped and gnawed This lury is soon succeeded by 
lassitude, whm the animal remains insinsiblc to every excitement 
Then all at once it rouses up again, and another paroxysm of fury 
coinmi nets 'I he first paroxysm is usually the most intense, and the 
lits vary in duration from some hours to a day, and even lonvtr, 
they arc ordinarily briefer in trained and pet dogs than in those which 
arc less domesticated, but in all the remission is 'o complete after the 
first paroxysm that the animals appear to be almost well, if not m 
perfect health During the paroxysms respiration is hurried and 
laboured, but tranquil (luring the remissions Thtre is an increase of 
temperature, and the pulse is quick and hard When tht animal is 
kept m a dark place and not excited, the fils of fury arc not observed 
Sometimes it IS agitated and restless m the manner alrtady described 
It never becomes really furious or aggressive unless excitecl by external 
objects — the most potent of these, as has been said, being another 
dog, which, however, if it be admitted to its cage, it may not t*t 
once attack 'Ihe attacked animal rarely retaliates, but usually 
responds to the bites by acute yells, which contiast strangely with 
the silent anger of the aggres‘or, and tries to hide its head with 
its paws or beneath the straw These repeated paroxysms huiiy 
the com sc of the disease The secretion and flowing of a large 
quantity of saliva from the mouth arc usually only witnessed in 
cases m which swallowing has become impossible, the month being 
genoially diy At times the tongue, nose and whole head appear 
swollen Other dogs frequently shun one which is rabid, as if aware 
of thou danger 

1 ho labid dog, if lodged m a room or kept m a house, is continually 
cndeaeouiing to escape, and when it makes its escape it goes freely 
forward, as if impelled by some irresistible force It travels con- 
side i able distances m a short tunc, perhaps attacking every living 
ciealmc it meets — preferring dogs, however, to other animals, and 
these to mankind, cats sheep, cattle and horses are particularly 
liiiblc to be injurecJ It attacks in silence, and never utters a snarl 
cu a cry of anger , should it chance to be hurt m return it omits no 
ciy oi howl ot pain The degree of ferocity appears to be related 
to natural disposition and training Some dogs, lor instance, will 
only siup or give a slight bite in passing, while others will bite 
luiiously, tearing the objects presented to them, or which they 
meet m their way, ami sometimes with such violence as to injure 
their mouth and break their teeth, or even their jaws. If chained, 
they will in some cases gnaw the chain until their teeth are worn 
away and the bones laid bare The rabid dog does not continue 
its pi ogress very long Exhausted by fatigue and the paroxysms 
of madness excited m it by the objects it meets, as well as by hunger, 
thirst, and also, no doubt, by the malady, its limbs soon become 
feeble , the rate of tiavelhng is lessened and the walk is unsteaely, 
while its drooping tail, head inclined towards the ground, open 
mouth, aiul piotiuded tongue (of a leaden colour or covered with 
dust) give the distressed creature a very striking and characteristic 
physiognomy In this condition, however, it is much less to be 
dreaded than m its early fits of fury, since it is no longer (Apable 
or desirous of .dtenng its course oi going out of its way to attack 
an animal or a man not immediately in the path It is very probable 
that its fast-failing vision, deadened scent, and generally diminished 
pcrcejition prevent its being so readily impressed or excited by 
surrounding objects as it previously was To each paroxysm, 
which IS ehvays of short duration, there succeeds a degree of ex- 
haustion ,is great as the fits have lieen violent and oft repeated 
This compels the animal to stoji , then it shelters itself in obscure 
places ~itt<iiicntly m ditches by the roadside — and lies there m a 
somnolescent state for perhaps hours There is great danger, never- 
theless, in disturbing the dog at this period , for when roused from 
its torpor it has sometimes sufficient strength to inflict a bite 
This periodj which may be termed the second stage, is as vanable 
in Its duration as the first, but it rarely exceeds three or four days 
The above-described phenomena gradually merge into those of the 
third or last period, when symptoms of paralysis appear, which are 


speedily followed by death. Durmg the remission in the paroxysms 
these paralytic symptoms are more particularly manifested in the 
hind limbs, which appear as if unable to support the animal's weight, 
and cause it to stagger about , or the lower jaw becomes more or 
less drooping, leaving the parched mou th partially open Emaciation 
rapidly sets in, and the paroxysms dimmish m intensity, while the 
remissions become less marked The physiognomy assumes a still 
more sinister and repulsive aspect , the hair is dull and erect , the 
flanks are retracted , the eyes lose their lustre and are buried in 
the orbits, the pupil being dilated, and the cornea dull and semi- 
opaque , very often, even at an early period, the eyes squint, and 
this ad(ls stiff more to the terrifying appearance of the poor dog 
The voice, if at all heard, is husky, the breathing laborious, and the 
pulse hurried and irregular Gradually the paralysis increases, and 
the posterior extremities are dragged as if the animal's back were 
broken, until at length it becomes general , it is then the prelude 
to death Or the dog remains lying in a state of stupor, and can 
only raise itself with difficulty un the lore-limbs when greatly excited 
In this condition it may >cl endeavour to bite at objects within its 
reach At times convulsions of a tetanic character appear in certain 
muscles . at other times these are general A comatose condition 
ensues, and the rabid dog, if permitted to die naturally, perishes, 
m the gieat mamrity of cases, from paralysis and asphyxia 

In dumb madness there is paralysis of the lower jaw, which im- 
parts a curious and very characteristic physiognomy to the dog , 
the voice is also lost, and the animal can neither eat nor drink 
In this condition the creature remains with its jaw pendent and 
the mouth consequently wide open, showing the flaccid or swollen 
longue covered with brownish matter, and a stringy gelatinous- 
looking saliva lying between it and the lower lip and coating the 
fauces, which sometimes appear to be inflamed Though the 
animal is unable to swallow fluids, the desire to drink is neverthe- 
less intense , for the creature will thrust its face into the vessel of 
water m futile attempts to obtain relief, even until the approach 
of death Water may be poured down its throat without inducing 
a paroxysm The general physiognomy and demeanour of the poor 
creature inspire the beholder with pity rather than fear The 
symptoms due to cerebral excitement are less marked than m the 
furious form of the disease , the agitation is not so considerable, 
and the restlessness, tendency to run away, and desire to bite are 
nearly absent , generally the animal is quite passive Not unfre- 
quently one or l^th eyes squint, and it is only when very much 
excited that the dog may contrive to close its mouth Sometimes 
there is swelling about the pharynx and the neck , when the tongue 
shares m this complication it hangs out of the mouth In certain 
cases there is a catarrhal condition of the membrane lining the 
nasal cavities, larynx, and bronchi , sometimes the animal testifies 
to the existence of abdominal pain, and the faeces are then soft or 
fluid The other symptoms — such as the rapid exhaustion and 
emaciation, paralysis of the jwsterior limbs towards the termination 
of the disease, as well as the rapidity with which it runs its course — 
are the same as m the furious form 

The simultaneous occurrence of furious and dumb madness has 
frequently been observed m packs of fox-hounds Dumb madness 
differs, then, from the furious type in the paralysis of the lower 
I jaw, which hinders the dog from biting, save in very exceptional 
circumstances , the ferocious instincts are also in abeyance , and 
there is no tendency to aggression It has been calculated that 
from 15 to 20 % of rabid dogs have this particular form of the 
disease Puppies and young dogs chiefly have furious rabies 

These are tne symptoms of rabies in the dog , but it is not likely, 
nor IS it necessary, that they will all be present m every case In 
other species the symptoms differ more or less from those mani- 
fested by the dog, but they are generally marked by a change in 
the manner and habits of the creatures affected, with strong indica- 
tions of nervous disturbance, in the majority of species amounting 
to ferociousness and a desire to injure, timid creatures becoming 
bold and aggressive 

In Human Beings — The disease of hydrophobia has been 
known from early times, and is alluded to in theworks of Aristotle, 
Xenophon, Plutarch, Virgil, Horace, Ovid and many others, as 
well as in those of the early writers on medicine Celsus gives 
detailed instructions respecting the treatment of men who have 
been bitten by rabid dogs, and dwells on the dangers attending 
such wounds. After recommending suction of the bitten part 
by means of a dry cupping glass, and thereafter the application 
of the actual cautery or of strong caustics, and the employment 
of baths and various internal remedies, he says • “ Idque cum 
ita per tnduum factum est, tutus esse homo a penculo videtur 
Solet autem ex eo vulnere, ubi parum occursum est, aquae 
timor nasci, v8po<f>ofilav Graeci appellant Misemmum genus 
morbi ; in quo simiil aeger et siti et aquae metu cruciatur ; 
quo oppressis m angusto spes est.” Subsequently Galen de- 
scribed minutely the phenomena of hydrophobia, and recom- 
mended the excision of the wounded part as a protection against 
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the disease. Throughout many succeeding centuries little or 
nothing was added to the facts which the early physicians had 
made known upon the subject. The malady was regarded with 
universal horror and dread, and the unfortunate sufferers were 
generally abandoned by all around them and left to their terrible 
fate In later times the investigations of Boerhaave, Gerard 
van Swieten (1700-1772), John Hunter, Francois Magendie 
(1783-1855), Gilbert Breschet (1784-1845), Virchow, Albert 
Reder, as also of William Youatt (1776-1847), George Fleming, 
Meynell, Karl Hertwig (1798-1881), and others, have fur- 
nished important information , but all these were put into the 
shade by the researches of Pasteur. 

The disease is communicated by the secretions of the mouth 
of the affected animal entering a wound or abrasion of the human 
skin or mucous membrane In the great majority of cases 
(90 %) this IS due to the bite of a rabid dog, but bites of rabul 
cats, wolves, foxes, jackals, &c , are occasionally the means of 
conveying the disease Numerous populai fallacies still prevail 
on the subject of hydrophobia Thus it is supposed that the bite 
of an angry dog may produce the disease, and all the more il the 
animal should subsequently develop symptoms of rabies The 
ground for this erroneous notion is the fact, which is unquestion- 
able, that animals in whom rabies is in the stage of incubation, 
during which there are few if any symptoms, may by their bites 
convey the disease, though fortunately during this early stage 
they are little disposed to bite The bite of a non-rabid animal, 
however enraged, cannot give rise to hydrophobia 

'Ihe period of incubation of the disease, 01 that time which 
elapses between the introduction of the virus and the develop- 
ment of the symptoms, appears to vary in a remarkable degree, 
being in some cases as short as a fortnight, and in others as long 
as several months 01 e\en years On an average it seems to be 
from about six weeks to three months, but it mainlv deiiends 
on the part bitten , bites on the head are the most dangerous 
The incubation period is also said to be shorter in (hildren 
The rare instances of the appearance of hydrophobia many y ears 
aftei the introduction of the poison are always more or less open 
to question as to subsequent inoculation 
When the disease is about to declare itself it not unfrequently 
happens that the wound, which had quickly and entirely healed 
aftei the bite, begins to exhibit evidence of irritation or in- 
flammatory action, or at least to Idc the seat of morbid sensations 
such as numbness, tingling or itching The symptoms charactei- 
izing the premonitory stage are great mental depression and 
disquietude, together with restlessness and a kind of indefinite 
fear There is an unusual tendency to talk, and the articulation 
IS abrupt and rapid Although in some instances the patients 
will not acknowledge that they have been previously bitten, 
and deny it with great obstinacy, yet generally they are well 
aware of the nature of their malady, and speak despairingly of 
Its consequences. There is in this early stage a certain amount 
of constitutional disturbance showing itself by feverishness, loss 
of appetite, sleeplessness, headache, great nervous excitability, 
respiration of a peculiar sighing or sobbing character, and even 
occasionally a noticeable aversion to liquids These symptoms — 
constituting what is termed the melancholic stage — continue in 
general for one or two days, when they are succeeded by the 
stage of excitement in which all the characteristic phenomena 
of the malady are fully developed Sometimes the disease first 
shows Itself in this stage, without antecedent symptoms 

The agitation of the sufferer now becomes greatly increased, 
and the countenance exhibits anxiety and terror. There is 
noticed a marked embarrassment of the breathing, but the most 
striking and terrible features of this stage are the effects pro- 
duced by attempts to swallow fluids. The patient suffers from 
thirst and desires eagerly to dnnk, but on rrakmg the effort is 
seized with a most violent suffocative paroxysm produced bv 
spasm of the muscles of swallowing and breathing, which con- 1 
tinues for several seconds, and is succeeded by a feeling of 
intense alarm and distress. With great caution and determina- 
tion the attempt is renewed, but only to be followed with a 
repetition of the seizure, until the unhappy sufferer ceases from 


sheer dread to try to quench the thirst whuh torments him. 
Indeed the vxry thouglit of doing so suffices to bring on a choking 
paroxysm, as does also the sound of the running of water, live 
patient is extremely sensitive to any kind of external impression , 
d bnght light, a loud noise, a breath of cool air, contact with 
anv one, are all apt to bring on one of those seizures But 
l)esides these suffocative attacks there also occur general con- 
vulsions affecting the whole muscular system of the body, and 
occasionally a condition of tetanic spasm These various 
paroxysms increase in frequency and severity with the advance 
of the disease, but alternate with intervals of toniparative 
quiet, in whuh, however, there is intense anxiety and more or 
less constant difficulty of lircathing, atcompanicd with a peculuu 
sonorous expiration, which has suggested the notion that the 
patient barks like a dog In many instances there is great 
mental disturbam e, with fits of maniacal exi itement, in whi( li 
he strikes at every one about him, and accuses them of being 
the cause of his sufferings — these attacks being succeeded by 
culm intervals in which he expresses great regiet for his violent 
behavioui During all this stage of the disease the patient is 
tormei^ted with a viscid secretion accumulating m his mouth, 
which from dread of swallowing he is constantly spitting about 
him There may also be notued snapping movements of the 
jaws as if he were attempting to bite, but these aie m reality 
a manifestation of the spasmodic action which affects the 
nil scles generally There is no gre.it amount of fever, but then* 
Is constipation, diminished flow of urine, and often sexual 
excitement 

Aftei two or three d.iys of suffering of the most terrible 
description the patient siu< umbs, death taking place either m .1 
paioxysm of choking, or on the other hand in a tramiuil mannci 
from exhaustion, all the symptoms liaving .iliatec], and the 
power of swallowing returned before the end 'Ihe duration of 
the disease from the first declaration of the symptoms is genci.dly 
from three to five days 

Apart from the inoculation method (see belo'v), the trealment 
of most avail is that winch is directed towards preventing the 
absorption of the poison into the system 'I his may be accom- 
plished by excision of tlie part involved in the bite of the rabid 
animal, or, where this from its loc.ality is impiacticablc, in the 
application to the wound of some chemical agent which will 
destroy the activity of the virus, such as potassa fusa, lunar 
caustic (nitrate of silver), or the actual cautery in the form of a 
red-hot wire 'Ihe part should be thoroughly acted on by these 
agents, no matter what amount of temporary suffering this may 
occasion Such applications should he resoitcd to immediately 
after the bite has been inflicted, or as soon tliercafter as possible 
Further, even though many hours or days should elapse, these 
local remedies should still lie applied ; foi if, as appears probable, 
some at least of the virus remains for long at the injured part, 
the removal or effectual destruction of this may prevent the dread 
consetiuences of fls absorption Every effort should be made to 
tranquillize and reassure the patient 

Two special points of interest have arisen in recent years in 
connexion with this disease One is tlic Pasteur treatment by 
inoculation with rabic virus (see also Parasitic Diseases), and 
the other was the attempt of the government to exterminate 
rabies in the British Isles by mu/zling dogs 

The Pasteur treatment was first applied to human beings in 
1885 after prolonged investigation and experimental trial on 
animals. It is based on the fact that a virus, capable _ 
of giving rabies by inoculation, can be extracted t'ea*meat. 
from the tissues of a rabid animal and then intensified 
01 attenuated at pleasure It appears that the strength 
of the rabic virus, as determined by inoculation, is constant m 
the same species of animal, but is modified by passing through 
another specnes For instance, the natural virus of dogs is always 
of the same strength, but when inoculated into monkeys it becomes 
weakened, and the process of attenuation can be carried on by 
passing the virus through a succession of monkeys, until it 
loses the power of causing death If this weakened virus is 
then passed back through guinea-pigs, dogs or rabbits, it regains 
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It'S formn- strength Again, if it lie passed through a succession 
of dogs it Ijecomes intensified up to a maximum of strength 
■which IS called the wrus fixe Pastcui further discovered that 
the strength can be mixlified by temperature and by keeping 
the dried tissues of a rabid animal containing the virus T^us, 
if the spinal cord of a rabid dog be preserved m a dry state, the 
virus loses strength day by day llie system of treatment 
consists in making an emulsion of the cord and graduating the 
strength of the dose by using a succession of cords, which have 
been kept for a progressively diminishing length of time 'Iliose 
which have l)ccn kept for fourteen days are used as a starting- 
point, yielding virus of a minimum strength They are follow^ 
by preimratinns of diminishing age and increasing strength, 
day by day, up to the maximum, which is three days old These 
are successively injected into the circulatory system The 
principle is the artificial accjuisition by the patient of resistance 
to the rabic virus, which is presumed to be already m the system 
but has not yet become active, by accustoming him gradually 
to Its toxic effect, beginning with a weak form and progressively 
increasing the dose It is not exactly treatment of the disease, 
because it is useless or nearly so when the disease has commenced, 
nor IS it exactly preventive, foi the patient has already been 
bitten It must he regarded as a kind of anticipatory cure 
The cords are rut into sections and preserved dry in sterilized 
flasks plugged with cotton-wool Another method of preparing 
the inoculatory virus, which has been devised by Guido Tizzoni 
and Faigenio Centanni, consists in subjecting the vtru<; fixe to 
peptic digestion by diluted gastric juice for varying periods of 
time 

The first patient was treated by Pasteur’s system m July 
1885 He was successively inoculated with emulsions made from 
corcls that had been kept fourteen and ten days, then eleven 
and eight eJavs, then eight, seven, six days, and so on Two 
forms of treatment are now used— {r) the “simple,” in which 
the course from weak to strong virus is extended over nine days , 
(2) the “ intensive,” in which the maximum is reached in seven 
days. The latter is used m cases of very liad bites and those of 
some standing, m which it is desiralile to lose no time Two 
days are c'ompresscd into one at the commencement by making 
injections morning and evening instead of once a day, so that the 
fifth-day cord is reached m four days instead of six, as in the 
“simple” treatment When the maximum — the third-day 
cord —IS reached the injections are continued with fifth , fourth-, 
and third-day cords The whole course is fifteen days m the 
simple treatment and twenty -one m the intensive The doses 
injected range from i to 3 cubic centimetres Injections are 
made alternately into the right and left flanks The following 
table shows the number treated from 1886 to 1905, with the 
mortality. 


Year 

Patients 

Treated 

Deaths 

^Mortality 
* per cent. 

1886 

2671 

25 

94 

1887 

1770 

14 

79 

1888 

1622 

9 

33 

1 880 

1830 

7 

38 

l8gO 

1540 

5 

32 

1891 

1559 

4 

25 

1892 

1790 

4 

•22 


1648 

6 

36 

1894 

UH? 

7 

30 

1895 

15^0 

1 5 

33 

1896 1 

1308 

4 

•30 

1897 

1898 

1521 

1465 

6 

3 

39 

20 

1899 

1614 

4 

25 

igoo 

1 

10 

70 

1901 

1 

5 

37 

1902 

It 05 

2 

18 

1903 

630 

4 

65 

1904 

737 

3 

66 

1905 : 

727 

4 

54 


These figures do not include cases which develop hydrophobia 
during treatment or within fifteen days after treatment is com- 


pleted, for It IS held that persons who die within that period 
have thenr nervous centres invaded by virus before the cure has 
thne to act The true mortality should therefore be consuleralily 
higher. For instance, in 1898 three deaths came withm this 
category, which just doubles the mortality ; and m 1S99 the 
additional deaths were six, bringing the mortality up to two-and- 
a-half times that indicated in the table When, however, the 
I additional deaths are included the results remain sufficiently 
striking, if two assumptions are granted — (1) that all the persons 
treated have been bitten by rabid animals , (2) that a large 
proportion of persons so bitten usually have hydrophobia. 
Unfortunately, both these assumptions lack proof, and therefore 
the evidence of the efficacy of the treatment cannot be said to 
satisfy a strictly scientific standard With regard to the first point, 
the patients are divided into three categories— ^i) those bitten by 
an animal the rabidity of whuh is proved by the devehpment 
of rabu*s m other animals bitten by it or inoculated from its 
spinal ewd , (2) those bitten by an animal pronounced rabid 
on a veterinary examination , (3) those bitten by an animal 
suspected of being rabid The number of patients in each category 
m 1898 was (i) 141, (2) 855, (3) 469 , and in 1809 it was (i) 152, 
(2) 1099, (3) 363 As might be expiected, the vast majority came 
under the second and third heads, in which the evidence of rabidity 
is doubtful or altogether lacking With regard to the second 
point, the proportion of persons bitten by rabid animals who 
ordinarily develop hydrophobia has only been “ estimated ” 
from very madeijuate data Otto Bollinger from a series of 
collected statistics states that liefore the introduction of the 
Pasteur treatment, of patients bitten by dogs undoubtedly rabid 
47 % died, the rate being 33 % m those whose wounds had been 
cauterized and 83 % when there had been no local treatment 
If the numljer of rabid dogs be compared with the deaths from 
hydrophobia in any year or senes of years, it can hardly be very 
high For instance, in 1895, 668 dogs, besides other animals, 
were killed and certified to lie rabid in England, and the deaths 
from hydrophobia were twenty Of course this proves nothing, 
as the number of persons bitten is not known, but the difference 
between the amount of rabies and of hydrophobia is suggestively 
great in view of the marlced propensity of rabid dogs to bite, 
nor is It accounted for by the fact that some of the persons bitten 
were treated at the Institut Pasteur A comparison of the annual 
mortality from hydrophobia in France before and after the intro- 
duction of the treatment would afford decisive evidence as to 
Its efficacy but unfortunately no such comparison can he made 
for lack of vital statistics in that country The experience of 
the Pans hospitals^ however, points to a decided diminution of 
mortality On the whole it must be said, m the absence of further 
data, that the Pasteur treatment certainly diminishes the danger 
of hydrophobia from the bitos of rabid animals 
More recently treatment with an anti-rabic serum has lieen 
suggested (see Parasitic Diseases) Victor Babes and Lepp 
and later Guido Tizzoni and Eugenio Centanni have worked out 
a method of serum treatment curative and protective In this 
method not the rabic poison itself, as in the Pasteur treatment, 
but the protective substance formed is injected into the tissues. 
The serum of a vaccinated animal is capable of neutralizmg the 
power of the virus of rabies not only when mixed with the virus 
before injection but even when injected simultaneously or within 
twenty-four hours after the introduction of the virus These 
authors showed that the serum of a rabbit protects a rabbit 
better than does the serum of a dog, and vice wrsa At the end 
of twenty days’ injections they found they could obtaih such a 
large quantity of anti-rabic substance m the serum of an animal, 
that even 1 part of serum to 25,000 of the body weight would 
protect an animal This process differs from that of Pasteur 
in so far as that in place of promoting the formation of the 
antidote within the body of the patient, by a process of vaccina- 
tion with progressively stronger and stronger virus, this part of 
the process is carried on in an animal, Bal^s usmg the dog and 
Centanni the sheep, the blood serum of which is injected. This 
method of vaccination is useful as a protective to those m charge 
of kennels. 
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The attempt to scamp out rabies m Great Britain was an 
experiment undertaken by the government in the public interest. 

The principal means adopted were the muzzling of 
dogs in infected areas, and prolonged quarantine for 
England, imported animals The elliuacy of dog - mu/rlmg 
in checking the spread of rabies and diminishing Us 
prevalence has been repeatedly proved in various countries. 
Liable as other animals may be to the disease, in England at 
least the dog is pre-eminently the vehicle of contagion and the 
great source of clanger to human beings. There is a difference 
of opinion on the V'ay in which n.uzzlmg acts, though there can 
be none as to the effect it produces m reducing rabies. Probabl\' 
it rather by securing the destruction of ownei less and stray — 

which generally includes rabid -dogs than by pi eventing biting , 
for though it may prevent snapping, even the wire-cage muzzle 
docs not prevent furious dogs from biting, and it is healthy, not 
rabid, dogs that wear tin muzzle It has therefore been suggested 
that a collar would have the same effect, if all collarless dogs 
Wire seized; but the evidence goes to show that it has not, 
ptrliaps because rabid dogs are more likely to strav from home 
with their collars, wliu h arc ^ onstantlj worn, than with muzzles 
which are not, and so t scape soizui e Moreovei , it is much eus'er 
for the police to see whether a dog is wearmg .i muzzle or not 
thsh it is to make sure about the collar IIo\\e\er this may be, 
the muzzle has proved more effa'ac lous, but it was not .ipplicd 
systematically m England until a late date Sometimes the 
regulations were in the hands of the government, and somttime.s 
they were left to local authontio^ , in either case thc\ were 
allowed to lapse as soon as rabies had died down In April 
i8q 7 the Board of Agriculture entered on a systematic attempt 
to exterminate rabies by the means indicated. The plan was to 
enforce muzzling over large areas m which the disease existed, 
and to mamtam it for six months after the occurrence of the 
last case. In Spite of much opposition and criticism, this vv.iS 
resolutely carried out under Mr Walter Ixmg, the lespunsible 
mmister, and met with great succtss By the spring of i8qq — | 
that is, m two years— the disease had disappeared in Great 
Britain, except for one area in Wales ; and, with this exception, 
muzzling was everywhere relaxed in October 1890 It wa.s taken 
off in Wales also m the following May, no case having occurred 
sintc November 1899. Rabies was then pronounc^ extinct 
During the summer of 1900, how'cver, it reappeaied m Wales, and 
several counties were again placed under the order. The year 
1901 was the third in succession m which no death from hydro- 
phobia was registered m the United Kingdom. In the ten years 
preceding 1899, 104 deaths were registered, the death-rate 
reaching 30 m 1889 and averaging 29 annually. In 1902 two 
deaths from hydtophobia were registered. From that date to 
June 1909 (the latest available for the purpose of this article) 
no death from hydrophobi.'t was notified in the United Kingdom. 

See Annahs de VlnsMtU Pasteur, from 1886; Journal of the 
Boa'rd of Agriculture, i8go, Makins, "Hydrophobia’' m Treves's 
System df Surgery , Wcodhead, " Kabies, m Mlbutt's *lystem of 
Medicine 

HYDROSPH£ttE (Gr. v6'iop, water, and o-<ljaipa, sphere), in 
physical geography, a name givfen to the whole mass of the water j 
of the oceans, which fills the depressions m the earth’s crust, 
and covers nearly three-quarters of its surface The name is 
used in distinction from the atmosphere, the earth’s envelope 
of air, the lithosphere (Gr Af^os, rock) or solid < rust of the earth, 
and the centrospherc or interior mass within the crust To 
these “ spheres ” some writers add, by figurative usage, the 
terms “ biosphere,” or life-sphere, to cover all living things, 
both animals and plants, and “ psyi hosphere,” or mind-sphere, 
covering all the products of human intilligence 

HYDROSTATICS (Gr. v^wp, water, and the root o-ra-, to cause 
to stand), the branch of hydromechanics which discusses the 
equilibrium of fluids (see Hydromechanics) 

HYDROXYLAMINE, NHpiI, or hydrow-ammonia, a ( om 
pound prepared in 1865 by W. C Lessen by the reduction of 
ethyl nitrate with tin and hydrochloric acid. In 1870 E. Ludwig 
and T. H Hein {Chem. Central blati, 1870, i, p. 340) obtained it 
by passing nitric oxide through a series of bottles containing tin 


and hydrochloric acid, to which a small quantity of platinum 
tetrai hloride has been added , the ai id liquid is poured ofl 
when the operation is completed, and sulphuretted hydrogen is 
passed m , the tin sulphiae is filtered off and Uie filtrate evapor- 
ated The residue is extracted by absolute alcohol, which dis- 
solves the hydroxylamme hydiodiloridc and a little ammonium 
thlonde, this last substance is removed as ammonium piatino- 
chloridc, and the residual hydroxylamme hydroi hloride is 
rearystallaed. h. Divers obtauis it by mixing cold saturated 
solutions containing one molecular proportion of sodium niliatc, 
and two molecular proportions of acid sodium sulphite, and 
then adding a saturatcii sohition of potassium chloride to the 
mLxture After ^landing for twmly-tour hours, hydroxylamme 
potassium disulphonatc crystallizes out. This is boiled for some 
hours with water and the solution cooled, when potassium 
sulphate separates first, .md then hvdroxylamine sulphate 
E VaM (Zetl. anorg Chem,, 1902, 31, p. 289) patented an electro- 
lytic procias, wherein 50 ‘Vo sulphuric acid is tnati d m a divided 
cell provided with a Githode of nmalgimated lead, 50 % nitru 
acid being gradually run into the cathode compartment. Pure 
anhydrous hydroxylamme has been obtained h> C A I ohrv de 
Bru>n from the hydrochloride, b\ dissolving it in absolute 
methyl alcohol and then adding sodium methylate 'Ihe pre- 
cipitated sodium chloride is filtered, and tlie .solution of hv droxyl- 
amine distilled m order to remove methvl akohol, and finally 
fractionated under reduced pressure. The free base is a ( ok nrless, 
odourless, crystalline solid, melting at about 30® (' , and boiling 
at «;8® C. (under a pressure of 2a mm ) It deliqiiescet. and 
oxidizes on expbfcure, inflames in dry chlorine and is rcdurwl to 
ammonia bv zinc dust Its aqueous solution is strongly alkaline, 
and with acids it forms well-defined stable salts. Is Jtbler and 
E Schott (/ f)r Chem , 1908, 78, p 289) regard it as acting with 
the formula NIU*OH towards bases, and as NHg O towards adds, 
the salts in the latter case being of the oxonuim type It is 0 
strong reducing agent, giving a precipitate of cupioiis oxide 
from alk.ilme copper solutions at ordinary temperature, con- 
verting mercuric (hloride to mercuious chloride, ond pre- 
cipitating metallic silver from solutions of feilver salts \Vnh 
aldehydes and ketones it forms oximes (qv) VV K Dunstan 
{Jour Chem Soc., 1899, 75, p p) 7 ) found that the addition of 
methyl iodide to a methyl alcohol solution of hydroxviuniine 
resulted in the formation of tnmethyloxamme, N(CH.,),0. 

Many substituted hydroxyKmincs are known, Mibstitution taking 
3 « 

' place cither in the a or /i position (.MI, OH) /3-phcny Ihydroxyl- 
ainine, C,,HjNH OH , 13 obtained m the reduction of nitrobenzene 
m neutral solution {eg by the action of the alummiiirt-ttitrcury 
couple add water), but better, According to C Goldechmidt {Her , 
1890, *9, p 2^07) by dissolvin.; lutrobenrene in ten tunes its weight 
of ether containing a few cubic renlimctrcs of vater, ami beating 
with excess of zinc dust and anhydrous calcium clUondc for three 
hours on a water bath It also appears as an mtcrmediate product 
in the electrolytic reduction of nitrobenzene m sulphuric acid 
I solution By gentle oxidation it yields nitrosobenzenc. Derivatives 
I of the type R,N OH result in tlic .icbon of tfie Cngnard reagent on 
I .imyl nitrite Dihydroxv-aramoni i or nitroxyl, NH(0H)„ a very 
unstable and lughly reactive subbtance, has been especially studied 
by A Angeh (see A W Stewart, Pecent Advances in Physical and 
Inorganic ChemtMy, 1909) 

HYDROZOA, one of the most widely spread and piolific 
groups of arpiatic animals They are for the most part marine 
in liabitat, but a familiar fresh-water form is the common Hydra 
of ponds and ditches, which gives origin to the name of the i lass 
The Hydrozoa compnse the hydroids, go abundant on all shores, 
most of w'hich resemble vegetable organisms to the unassbted 
eye, the hydrocorallines, whuh, as their name implies, have a 
massive stony skeleton and resemble corals , the jelly-fishes su 
called ; and the Siphonophora, of which the species best known 
by repute is the so-callcd “ Portuguese man-of-war ” (Physaha), 
dreaded by sailors on account of its terrible stinging powers. 

In external form and appearance the Hydrozoa exhibit such 
striking differences that there would seem at first sight to be 
little m common between the more div'ergent monibers of the 
1 group. Nevertheless there is no other class m the animal king- 
dom with better marked characteristics, or with more uniform 



HYDROZOA 


morpholngK cil peculiarities underlying the utmost diversity of 
superfu lal ( haracti rs. 

All H> drozoa, in the first place, exhibit the three structural 
features dislim tive of the Coelcntera {q v). (i) The body is built 
up of two layers only, an external protective and sensory layer, 
the ectoderm, and an internal digestive layer, the endoderm 

(2) The body contains but a single internal cavity, the toelenteron 
or gdstrovasciilai space, which may be greatly ramified, but is not 
shut off into cavities distimt from the central digestive space 

(3) I ho generative cells are produced in either the cctodcim or 
endoderm, and not in a thud layer arising in the embryo, distinct 
tiom the two prirnar> layers , in otherwords, there is no mesoderm 
or coelom 

To these three characters the Hydrozoa add a fourth which 
is distinctive of the subdivision of the Coelenterata termed the 
( nidaiia, that is to say, they always possess peculiar stinging 
oigans known as nettle-cells, or nematocysts (Cnidae), each 
piodiKcsl in a (cll lorming an integral part of the animal’s 
tissue-.. I he Ilydtozoa are thus shown to belong to the group 
of Coelenterata Cnidaria, and it remains to consider more fully 
then distin(tivc features, and m particular those which mark 
them olt fiom the othci mam division of the Cnidaria, the 
Anlh<^zoa {q v ), comprising the corals and sea-anemones 

The groat diveisity, to whic h reference has alieady been made, 
in the foi 111 .end stiiicture of the Hydrozoa is due to two prim ipal 
causes In the* first place, we find m this group two distinct 
types of pcison 01 mdiv’dual, the polyp and the medusa {qq v ), 
each capable ol a wide range of variations, and when both 
polyp and medusa oexur in the life-cvdc of the same species, 
.IS 1-. fic'cpuntly the case, the result is .111 alternation of gener.i- 
tions of a type peculiarly c haiactcristic of the ckss. In the 
second place, the powcT of non-sexual reproduction by budding 
is jiMc tjc.vlly of univeisal occurrence among the Hydrozoa, and 
by the buds failing to separate from the parent stock, ccdonics arc 
produced, more or less complicated in stiucture and often of 
gnut size We find that polyps may either bud other polyps 01 
may piudiue medusae, and that medusae m.iy bud medusae, 
though never, apparently, polyps Hence we have a pnm.iry 
subdivision ot the colonics of Hydiozoa into those pioduccd by 
budding of polyps and those produced by budding of medusae 
'Ihc foimci may contain polyp -persons and mcciusa- persons, 
citlu'i one kind .done 01 both kinds combined, the Utter will 
contain only mcdus«i-persons variously modified 

The morphology of the Hydrozoa reduces itself, therclore, 
to a consideration of the morphology of the polyp, of the medusa 
and of the colony. Putting aside the last-named, for a detailed 
account of which see IIyoromedusae, we can best deal with the 
peculiarities of the polyp and medusa from a developmental 
point of view. 

In the development of the Hydrozoa, and indeed of the Cnidaiia 
genc'i dly, the egg usually gives rise to an oval larva winch swims 
alxuit by me.ans of a coating of cilia on the surface of the body 
Ihis veiy characteristic larva is termed a planula, but though very 
unitoim cxtc'inally, the planiiUe of dificicnt species, or c>f the same 
spccics at dilfeu-nt pencxls, do not always represent the same stage 
ot embiyonic development internally On examining more minutely 
the coiiiso of the cievclopmcnt, it is found that the ovum goes 
through the usual process of cleav.age, always total and regular in 
this group, and so gives nse to a hollow sphere or ovoid with the 
wall composed of a single layci of cells, and containing a spacious 
cavity, tlie blaslococlo or scgmentation-cavity This is the bhi'.tula 
stage occuuing univcisally m all Metazoa, probably icprcsonlmg 
an ancostial Protozocui colony in phylogeny Next the blastula 
gives rise to an intorii.\l mass 01 cells (fig 1 hy) which come from the 
vv.vll eithei by immigration (fig. i, A) or by splitting oft (delamina* 
tiou) The formation of an inner cell-mass converts the single- 
layered blastula (monoblastula) into a clouble-l.sycrtd embryo 
(dibl.astuU) whicli may be termed a paienchymula, since at first 
the inner cell-mass forms an irregular parenchyma which may 
entirelv idl up and obliterate the segmentation cavity (fig i, B) 
At a lalei st.igc, however, the cells the nmer m.is.s arnange them- 
8( Ives in a definite layer surrounding an mteinal cavity (fig i, C, at), 
which soon aciiuiros an opening to the extenor at one pole and so 
forms the characteristic embryonic stage of all Knterozoa known as 
the (’a'itnila (fig 2) In tins stage the body is composed of two 
Lnyers, ectoderm Ul) externally, and endoderm (r) internally, sur- 
rounding a central cavity, the anhenteron (b), which communicates 
with the exterior by a pore (a), the blai>topon. 


Thus a planula larva may be a blastula, or but shghtly advanced 
beyond this stage, or it may be (and most usually is) a parenchyraula , 
or in some cases (Scyphomedusae) it may be a g.astrula It should 
be added that the process of development, the gastrulation as it is 
termed, may be shortened by the immigration of cells taking place 



From Balfour, after Kownlewsky 

Fig I — Formation of the Diblastula of Euco^ (one of the 
CalyptobLastic U\drotnedu^ae) by immigration \, B. C, three suc- 
cessive stages <•/>, Ectoderm , hy, endoderm , al, enteric cavity 


at one pole only, and in a connected layei with orderly arrangement 
so that the gastrula stage is reached at once from the blastula without 
any intervening p.vrendiymala stage Ihis is a process of gastiula- 
tion bv mvagmation winch is found m all animals above the Coelen- 
tcrata, but which is very rare m the t nularia, and is known only in 
the Scyphomedusae amongst the Hydrozoa 
Aftci the gastiula stage, which is found as a developmental stage 
in .all Knteiozoa, the eunbryo ol the Hydrozoa jiioioeds to develop 
characters winch are peculiar to the Coelen- 
teiata only Round the blastopote hollow 
oulgtowths, v.umble m numbei, .irise by the 
tv.igination of the entire Ixidy-vvall, both 
ectoderm and endoderm E.ach ontgiovvth con- 
tains a prolongation of the aichenteric cavity 
(compaie figs 2 and 3, V) In this way is 0 

formed a img of tentacles, the most character- 
istic oigdiis of the Cnulaua They sm round 
a rtgion which is ternud the penstomc, and ' d 

which lontams m the centre the blastopote, 
which becomes the adult mouth The aich- 
cnleron becomes the g.astrova.scular system 
or coeleiiteron Between the ectoderm and 

eiidodeim a geUtmons supporting layei, From GegenbRur's Eu 
teimed the mesogloca, makes its appearance tutnts of Comf'tnahve 
llie gastniH has now become an at (inula 
which may be termed the distinctive laiva of ® 

the Cnidaiia, and doubtless represents in a a iiiDiastuia 

traiisitoiy manner the common ancestor of Bl^topore 
the group In no case known, however, does Archentenc cavity 
- ■ • • ■ ■ - ’ . c, Endoderm 



the actmiila btxiome the adult, sexually matin e / ^ . , 
individual, but always undergoes further 
modifications, whereby it develops into either a polyp 01 a medusa- 
To become a polyp, the actmula (fig 3, A) becomes attached to 
some firm object by the jiole farthest from the mouth, and its growth 
preponderates ui the direction of the principal axis, that is to say, the 
axis passing through the moutli (fig. 3, a-b). As a result the body 
becomes coluniiiai m form (fig. 3, B), and without fuithei change 
passes into the characteristic polyp-form (sec Polyp) 

a 




Fig. 3. — Diagram showing the cliange of the Actmula (A) into a 
Polyp (B) ; a-f>, pnncipal (v'ertical) axis , c-d, horizontal axis The 


end^tarm is shatfed, tfie ectoderm is left clear 


It 13 convenient to distinguish two types of polyp b) the name.s 
hydro polyp and anthopolyp, charactenstic of tlie Hydrozoa and 
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\uthozoa respective!} In the hydropolyp the body is typically 
elongated, the height of the column being far greater than the 
diameter. The peristome is relatively smalland the mouth is generally 
I aised on a proj ecting spout or hypostome The ectoderm loses entirely 
the dilation which it had in the planula and actinula stages and com- 
monly secretes on its external surface a protective or supporting 111- 
xestment, the pensarc Contrasting with this, the anthopolyp is 
s^enerally of squat form, the diameter often exceeding the height , 
the peristome is wide, a hypostome is lacking, and the ectoderm, 
or so much of it as is exposed, t.e not covered by secretion of skeletal 
or other investment, retains its ciliation throughout life 'I he 
internal structural differences are oven more characteristic In the 
hydropolyp the blastopore of the embryo forms the adult mouth 
situated at the extremity of the hypostome, and the ectoderm and 


a a 
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Fig. 4 — Diagram showing the change of the \ctinula into a 
Medusa A, Vertical section of the actinula. a-b and c~d as in fig 3, B, 
transitional stage, showing preponderating growth in the horizontal 
plane C,C', D,D', two types of medusa organization , C and D arc 
composite sections, sliowmg a radius (R) on one side, an interradius 
(IR) on the other , C' and D' are plans ; the mouth and manubrium 
.ire indicated at the centre, leading into the gastral cavity subthvided 
by the four areas of concrescence m each mterradius (IR) /, 
tentacle , g p, ga'-tric pouch , r c, radial canal not present in C 
and C', cc, circular or ring-canal, el, cndoderm-lamella foimed 
by concrescence For a more detailed diagram of medusa-structure 
see article Medusa 

endoderm meet at this point In the anthopolyp the blastojioro is 
carried inwards fiy an in-pusliing of the body-wall of the region of 
the ])eristome, so that the adult mouth is an opening leading into a 
short ectodermal oesophagus or stomodaeum, at the bottom of 
which IS the blastopore Further, in the hydropolyp the digestive 
cavity either remains simple and undivided and circular in transverse 
section, or may show ridges projecting internal!}, which in this case 
are formed of endoderm alone, without any participation of the 
mcsogloea In the anthopolyp, on the other hand, the digestive 
cavity IS always subdivided by so-called mesenteries, m-growths 
of the endoderm containing vertical lamellae of mesogloea (sec 
Anthozoa) In short, the hydropolyp is charactenzed by a more 


simple type of organization than the anthoimlyp, and is ui most 
respects less modified from the actinula tyjie of structure 

Returiimg now to the actinula, this form may, as already slated, 
develop into a medusa, a type of individual found only in the 
Hydrozoa, as here understood To become a medusa, the actinula 
grows scaicely at all m the direction of the ptmcipal axis, but greatly 
along a plane at right angles to it 1 hus the body becomes umbrella- 
shaped, tlie concave side lepresenting the pciistome, and the convex 
side the column, of the polyp Hence the tentacles are found at the 
edge of the umbrella, and the hypo>tome forms usually a i)toj<s.tlng 
tube, with the mouth at the extremity, fonmng the t»auubriut» or 
handle of the umbrella 1 he medusa has a pronounced nidial sym- 
metry, and the positions of the jinmaiy tentacles, usualh four in 
number, mark out the so-called radii, .ilteinating with which arc 
four tnterradii The ectoderm retains its ciliation onl\ m the 
sensory organs I he mesogloea becomes enormously incieastd m 
quantity (hence the popular name " jelly-fish ”), and m coiiclation 
with Hus the endoderm-layer lining the coelonleron becomes j)rcss<d 
together m the mterradial areas and undergoes loiicrescc uce, 
forming a more or les.s oompHcated gastrovascular sysfem (see 
Medusa) It is suflicient to state hero that the modi sa is usiudly a 
frcc-swimming animal, floating mouth downwards on the open seas, 
but in some cases it may lie attached by its aboial pole, like a l>olyp, 
to some firm basis, cither temporarily or permanently 

Ihus the development of tlic two typos of individual seen in the 
Hydrozoa may be summarized as follows — 
l^gg 
I 

Blastula 
Parenciiymula 
Gastrula 

Actinula 

/ \ 

I’olyp Medusa 

Ihis development^ though piobiblv Kjuc->enting the iniimtiv* 
sequence of events, is never actually found m its full c M< nl, but is 
always abbreviated by omission or elnniiation of one or muie of 
the stages We have* already seen that the parenciiymula stage is 
passed over when the gasUulation is of the* invaginate lyjie On the 
other hand, the parenehymula may develop directly into the actinula 
or ev'cn into the polyp, with suppression of the intervening stejis 
Gieat apparent difTe*n;nces may also be brought about by v'ariatioiis 
m the jxriod at which the embryo is set fn e as a larva, and aiu< two 
fiec-svvimmmg stages, planula and actinula, aie unne*ccss.iry, one or 
other of them is always sujiprcsscd A good example of Hus is seen 
in two common geiuia of British hydruiJs, Cordylophora and 1 abti- 
laria In Cordylophora the embryo is set free at the paieneh} inula 
stage as a planula which lixes itself and develops into a jiolvj), both 
gastrula and actmul,i stages being suppresseel In Tubulana, on Hie 
other hand, the parenehymula develops into an actinula wilhm the 
maternal tissues, and is then set free, creeps about for a time, and 
after fixing itself, changes into a polyp, hence m this ease Hu 
jdanula-stigc, as a frc'c larva, is entirely suppressed. 

Ihc Hydiozoa may be defined, therefore, as Ciudana in which 
two type's of individual, the polyj) and the medusa, may be jircsenf, 
( ach type developed along divergent lines from the primitive aelinula 
form The polyp (hydropolyp) is of simple structure, and never has 
an ectodermal oesophagus or mesenteries.* The general eclodcim 
loses its cilia, which persist only in the sensory cells, .md it frequi ntly 
secretes external jirotectivc or supporting structures An internal 
mesogloi .il skeleton is not found. 

1 he class is divisible into two mam divisions or sub-classes, Hydro- 
mtdiisae and Scyphomedusac, of which definitions and detailed 
systematic accounts will lie found under these headings 

Genkrai Works on Hmirozoa. — C Chun, “ Coclenteiata 
(HohlHiierc),” Broitn’s Klassen und Ordungen da Tlner-Iietchs, 
11 2 (1889 ct seq ), \ Dclage, and E Hirouard, Traitf de soologie 
conerHe, 11 part 2, Les Coelcntt*r^s (lyai), G H Fowler, “Hit* 
Hydromedusae and Seyjdiomedusae* ” in E. R Lankester's Ir cattle 
on Zoology, n chapters iv .ind v (lyao), S J Hickson, “ Cot len 
terata and Ctenojihora,” Cambridge Natural History, 1 thijiUrs 
X -XV (1906) (L \ M ) 

H YEN Ay a name applicable to all the representatp es of the 
mammalian family Hyaentdae, a group of Carni.ora (</ v ) allied 
to the civets. From all other large Girnivora except the African 
huntmg-dog, hyenas are distin fished by havm ' only four toes 
on each foot, and are further characteriTcd by the length of the 
fore-legs as compared with the hind pair, the non-retractile claws, 
and the enormous strength of the jaws and teeth, which enable.s 
them to break the hardest bones, and to retain what thes have 
seized with unrelax mg grip 

• Sec further under S( ymiomfousac 
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HYERES 


The striped hyenn {Hyntna striata) Is the most widely dis- 
tributed species, i)L‘ing found tiiroughout India, Persia, Asia 
Minor, and North and East Africa, the Ea^t African fprm 
constituting a distinct rnoe, //. striata schiUdngsi ; while there 
are also several distinct Asiatic races. The sj>ecies resembles 
a wolf in size, and is greyish-brown in colour, marked with 
indistinct longitudirtal stripes of u darker hue, while tlw legs are 
transversely stTiii>ed. 'I he hairs on the body a^e long, especially 
on the ridge of the neck atvd baik, where tbty form a distinct 
mane, which is continued along the tail. Nocturnal in habits, 



Fig. I. — The Striped Hyena {Hyaena striata). 

it prefers by day the gloom of caves and ruins, or of the burrows 
whicli it occasionally forms, and issues forth at sunset, when it 
commences its unearthly howlittg. When the animal is excited, 
the howl clmngefl into what hsis been compared to demoniac 
laughter, whence the name of “ laughing-hyena,’' These 
creatures feed chiefly on airriim,. and thus perform useful service 
by devouring remaitvs which, might atherwise pollute the air. 
Even human dead are not safe from their attacks, their powerful 
claws enabling them to gain a«<'es9 to newly interred bodies in 
cemeteries. Occasionally (writes Pr W'. T. Blanford) sheep or 



joat.s, and more often dogs, are carried off, and the latter, at all 
jvents, are often taken alive to the animal’s den. 'I’his species 
ippears to be .solitary in habits, and it is rare to meet with more 
than two together. The cowardice of this hyena is proverbial ; 
Icspito its powerful teeth, it rarely attempts to defend itself. 
\ very different animal is the spotted hyena, Hycum (Crocuta) 
rociita, which has the sectorial teeth of a more cat-like tvpe, 
ind is marked by dark-brown spots on a j^ellowish ground, while 
ihc mane is much less distinct. At tlie Tape it was formerly 
rommon, and ocaisionallv committed great havoc among the 
:attlc, while it did not hesitate to enter the Kaffir dwellings at 


night and carry off children sleeping by their mothers. By 
persistent trapping and shooting, its numbers have now been 
considerably reduced, with the result, however, of making it 
exceedingly wary, so that it is not readily caught in any trap 
with which it has had an opportunity of becoming acquainted. 
Its range extends from Abyssinia to the Ciape. The Abyssinian 
form luia been regarded as a distinct species, under the name 
of II. liontimiy but this, like varioys more southern forms, is 
l)ut regarded as a local race. The Ijrown hyena. (//. brunnea) 
is South African, ranging to Angola on the west and Kilimanjaro 
on the east. In size it resembles tire striped hyena, l)ut differs 
in appearance, owing to the fringe of long hair covering the neck 
and fore part of the back. The general hue is ashy-brown, with 
the hair lighter on the neck (forming a collar), chc.st and belly ; 
while the legs are banded with dark brown. This .species is not 
(»ften seen, as it remains concealed during the dfl.y. Those 
frequenting tho cojtst feed on dead fish, crabs and an occasional 
stranded whale, though they are also a danger to the sheep and 
cattle kraal. Strand -wolf is the local ixyue at tlic Cape. 

.Although hyenas are now confined to the warmer regions of the 
Old World, fossil remains show that they had a more northerly 
range during Tertiary limes : the European cave-hyena being a 
form of the spotted spe('ies, known as H. nocutq spelaea. Fossil 
hyena.s occur in the J/Ower Pliocene of Greece, China, India, 
&c. ; while remains indistinguishable from those of the striped 
species have been found in the Upper Pliocene of England and 
Italy. 

HY&BES, a town in the department of th^ Var in S.E. France, 
II m. b\- rail J£. of 'Poulon. In 1906 the population of the com- 
mune was 17,790,0! the town 10,464 ; the population of the former 
was more than doubled in the last decade of the 19th century. 
Hydros is celebrated (as is also its fashionable suburb, ('ostehelle, 
nearer the sea.shore) as a winter health resort. The (own proper 
is situated al.x)ut 2^ m. from the seashore, and on the south- 
western slope of a steep hill (669 ft., belonging to the Maurettes 
chain, 961 ft.), which is one of the westernmost spurs of the 
thickly wooded Montagues dcs Maurcs. It is sheltered from the 
north-cast and cast winds, but is exposed to the cold north-west 
w'ind or mistral. Towards the south and south-east a fertile 
plain, once famous fgr its orange groves, but now' mainly covered 
by vineyards, and farms, stretclics to the sea, while to the south- 
w'est, across a narrow valley , rise.s a cluster of low hills, on which is 
the suburb of CosteUelle. The older portion of llie town is still 
•surroundetl, on the north and east, by its ancient, though 
dilapidated medie^’al walk, and is a labyrinth of steep and dirty 
streets. The more modern ejuarter which lias grown up at the 
southern foot of the hill has handsome broad boultwards and 
villas, many of them with beautiful gardens, filled with semi- 
tropical plants. Among the objects of interest in the old town 
are : the house (Rue Rabaton, 7) where J. B. Massillon (1663- 
1742), the famous pulpit orator, was born ; the parish church 
of St Louis, built originally in the 13th century by the Cordelier 
or Franciscan friars, Imt completely restored in the earlier part 
of the ruth century ; and the site of the old chateau, on the 
summit of the hill, now occupied by a villa. The plain between 
the new town and the sea is occupied by large nurseries, an 
excellent /arr/A; d'acclimatalion, and many market gardens, which 
supply Paris and London with early fruits and vegetables, 
especially artichokes, as well a.s with roses in winter. There are 
extensive sjilt beds (salines) both on the peninsula of (hens, S. 
of the town, and also E. of the town. To the east of the Giens 
peninsula is the fine natural harbour of Hy eres, as well as three 
thinly populated islands (the Stoechadcs of the ancients), 
PorqueroUcs, Port Cros and Le Levant, which are grouped 
together under the common name of lies d’Hydres, 

The town of liy^res seems to have been founded in the loth 
century, as a place of defence against pirates, and takes its name 
from the aires (hierbo in the Provencal dialect), or threshing* , 
fftiors for corn, which then occupied its site. It passed from the. 
possesion of the viscejunts of Marseilles to Charles of Anjou, 
count of Provence, and brother of St Louis (the latter landed 
here in 1254, return from Egypt). The chateau was 
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dismantled by Henri IV., but thanks to its walls, the town resisted 
in X707 an attack made by the duke of Savoy 

Qi Lentheric, Lm Provtnc* ManUmne attctmne et moderne 
(Chap 3) (Pans, iStio). (W. A- B C.) 

HYGIEIA, m Greek mythology, the goddess of health It 
seems probable that she was originally an abstraction, subse- 
quently personified, rather than an independent divinity of very 
ancient date The question of the original home of her worship 
has been much discussed. The oldest traces of it, so far as is 
known at present, are to be found at Titane m the territory of 
Sicyon, where she was worshipped together with Asdepius, to 
whom she apjiears completely assimilated, not an independent 
personality Her cult was not introduced at Epidaurus till a 
late date, and therefore, when m 420 b c the worship of Asdepius 
was introdiKcd at Athens coupled with that of Hygieia, it is not 
to be inferred that she accompanied him from Epidaurus, tir 
that she is a Peloponnesian importation at all It is most 
probable that she was invented at the time of the introduction 
of Asdepius, after the sufferings caused b> the plague had 
directed special attention to Kinitary matters The already 
existing worship of Athena Hygieia had nothing to do with 
Hygieia the goddess of health, but merely dcnoteel the recognition 
of the power of healing as one of tl>e attributes of Athena, which 
gradually became crvstallucd into a concrete personality. 
At finst no special relationship existed between Asdepius and 
Hygieia, but gradually she came to be regarded as his daughter, 
the place of his wife being already secured by Kpione I.ater 
Orphic hymns, however, and Herodas iv 1-9, make her the wi e 
of Asdepius. The cult of Hygieia then spread concurrently with 
that of A.sclepius, and was introduced at Rome from Epidaurus 
m 293, by which time she may have been admitted (which was not 
the case before) into the Epidaunan family of the god Her 
proper name as a Romantsed Greek importation was Valetudo, 
but she was gradually identified with balus, an older genuine 
Italian divinity, to whom a temple had already been erected in 
302 While m classical times Asdepius and Hygteia are simply 
the god and goddess of health, m the declining years of paganism 
they are protecting divinities generally, who preserve mankind 
not only from sickness but from all dangers on land and sea 
In works of art Hygieia is reprc*sented, together witli Asdepius, 
as a maiden of benevolent appearanc'e, wearing the chiton and 
giving food or drink to a serpent out of a dish. 

See the article by H Lechat la Darcmbcrg and .Saglio’a Dtotwn- 
ntnre ds!> anltqmUs, with full references to authorities, and E 
I hr amir 1 1 Roscher’s Le\ikon der Mythologte, witli a special section 
on tlie modern theories of Hygieia 

hygiene (Fr. hygtene, from Gr v-ytaiveuv, to be healthy), 
the science of preserving health, its practical aim being to render 
“ growth more perfect, decay less rapid, life more vigorous, 
death more remote ” The subject is thus a very wide one, 
embracing all the agencies which affect the physical and mental 
well-being of man, and it requires acquaintance with such 
diverse sciences as physics, chemistry, geology, engincenng, 
architecture, meteorology, epidemiology, bacteriology and 
statistics On the personal or mdividu^ side it involves con- 
sideration of the character and quality of food and of water 
and other beverages , of clothing j of work, exercise and sleep ; 
of personal cleanliness, of special habits, such as the use of 
tobacco, narcotics, &c ; and of control of sexual and other 
passions. In its more general and public aspects it must take 
cognizance of meteorological conditions, roughly included under 
the term climate; of the site or soil on which dwellings are 
placed , of the character, materials and arrangement of dwellings, 
whether regarded individually or in relation to other houses 
among which they stand ; of their heatmg and ventilation ; of 
the removal of excreta and other effete matters ; of medical 
knowledge relating to the incidence and prevention of disease ; 
and of the disposed of the dead 

Those topics will be foimd treated in such articles as Dietbtics, 
Food, Food-Prcsbbvation, Adulteration, Water, Hkatino, 
Ventilation, Sewerage, Bacteriology, Housing, Cremation, 
&c For legal enactments which concern the sanitary well-being 
of the community, see Public Health 
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HYOINUS, eighth pope. It was during his pontificate {c, 
137-140) that the gnostic heresies began to manifest themaeivcb 
at Rome 

HYGINUS (surnaraed Ghomaticus, from gritma, a surveyor’s 
measurmg-Tod), Latin writer on land-surveymgj flourished m 
the reign of Trajan (ad. 98-117) Fragments of a work on 
legal boundaries attributed to hun will he found in C F I-ach- 
mann, Grwnaitu Vtleres, 1. (1848) 

A treatise on CastrameLif ion (De Mumtwnihm Custroruni), also 
attributed to him, is probably of l<itcr date, .ilxiut the 3rd ctutnry 
A.D (cd W Gemoll, 1870 , A von Domasrewski, 1H87) 

HYGINUS, GAIUS JULIUS, Latin author, a native of Spam 
(or Alexandria), was a pupil of the famous Cornelius Alexander 
Polyhistor and a freedman of Augustus, by whom he was made 
superintendent of the Palatine library (Suetonius, Dr Granimti' 
tins, 20) He is said to have fallen into great poverty in hrs 
old age, and to have been supported by the historian Ckwlim 
Licinus He was a voluminous author, and his works ir.'c’hKkHl 
topographical and biographical treatises, commentaries on Helvms 
Cinna and the jwems of Virgil, and disquisitions on agncnltore 
and bee-keeping All these arc lost 

Undtr the n line of Hvgfnus tuo ichool trt\al if.es on inythology are 
extant (i) 1 idmhirum Liber, wme 300 mythologu.il legeiuls and 
ciJcbtial genealogies, valuable for the use maile by the author of 
(he works of Greek tragedians now lost , (2) Dc Ashoiiotnta, usually 
called Poeltra istronomtea, contaming an drmtnlaiy treatise on 
.istro'iomy m<l the myths connected vrilh the stars, cliitflv hastxi on 
the Kararre^iOuof of J.ralosthenos Both are abtidgnunts and both 
ire by the sa nc ha id , but the style and I^tinity .uul the ckuuiit.'iiy 
mistakes (c>ptcially in the rtndinng of the (,retk originals) arc held 
to ptove that thty cannot have been the nork of so distingnis4it<l 
i scholar as C Julius Ilygmus It is suggested that thewe treatises 
are an abndgment (made in the latter half of the ind century) of 
the Genealogtae of Hyginas by an unknown granimanan, who added 
a complete treatise on inj'lhology 

Editions — rabutae, by M Schmidt (1872) , De Istronomia, bv 
B Bunto(i875), see also Bunte, />e (* Jtilti Hyqmt, Augusti Ijberti, 
Vita et Scnf>t%s (1846). 

HYGROMETER (Gr i7/xl>, moist, pirpov, a measure), an 
instrument for measuruig the absolute or relative amount of 
moisture m the atmosphere , an instrument which only 
quabtatively determines changes in the humidity is termed a 
“ hygroscope ” The earlier instruments generally depended foi 
their actum on the contraction or extension of substances when 
exposed to varying degrees of moisture , catgut, hair, twisted 
cords and wooden laths, all of which contruct with an increase m 
the humidity and vice versa, being the most favoured materials. 
Ihe familiar “ weather house ” exempbfies this property. This 
toy consists of a house provided with two doors, through which 
cither a man or woman appears according as the weather is 
about to be wet or fine This action is effected by fixing a catgut 
thread to the base on which the figures are mounted, m such 
a manner that contraction of the thread rotates the figures so 
that the man appears and extension so that the woman appears. 

Many of lae e.irly forms are describeil m C Hutton, Math and 
Phtl Dictionary (18x5) The modern instruments, which ufih/e 
ot icr principles, are described in MinroROLOOY II Method;^ and 
Apparatus 

HYKSOS, or “ Shkphfrd Kings,” the name of the earliest 
invaders of Egypt of whom we have definite evidence in tradition 
Josephus {c. Apton 1 14), who identifies the Hyksos with the 
Israelites, preserves a passage from the second book of Manetho 
giving an account of them (It may be that Josephus had it, not 
direct from Manetho’s writings, but through the garbled version 
of some Alexandrine compiler.) In outline it is as follows In 
the days of a king of Egypt named Timaeus the land was suddenly 
invaded from tl^ east by men of ignoble race, who conquered 
it without a struggle, destroyed cities and temples, and slew or 
enslaved the inhabitants. At length they electtd a king named 
Salatis, who, residing at Memphis, made all Egypt tributary, 
and established garnsons in different parts, especially eastwards, 
fearing the Assyrians He built also a great fortress at Avans, 
in the Sethroite nome, east of the Bubastite branch of the Nile 
Salatis was folbwed in succession by Beon, Apachnas, Apophis, 
Jannas and Asses. These six kings reigned 198 years and 10 
months, and all aimed at extirpating the Egyptians. Their 
whole race was named Hyksos, t,e. “ shepherd kings,” and 
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some say they were Arabs (another explanation found by 
Josephus IS “ captive shepherds ”) When they and their 
successors had held Egypt for 51 1 years, the kings of the Thebais 
and other parts of Egypt rebelled, and a long and mighty war 
l?egan Misphragmuthosis worsted the “ Shepherd ” and 
shut them up in Avans ; and his son Thutmosis, failing to 
(apture the stronghold, allowed them to depart; whereupon 
they went forth, 240,000 in number, established themselves 
m Judea and built Jerusalem. 

In Manetho’s list of kings, the six above named (with many 
variations in detail) form the XVth dynasty, and are called 
“ SIX foreign Phoenician kings.” The XVIth dynasty is of 
thirty-two ” Hellenic (sic ?) shepherd kings,” the seventeenth 
IS of “ shepherds and Theban kings ” (reigning simultaneously) 
'1 he lists vary greatly in different versions, but the above seems 
the most reasonable selection of readings to be made For 
” Hellenic ” see below. The supposed connexion with the 
Israelites has made the problem of the Hyksos attractive, but 
light IS coming upon it very slowly. In 1847 E, dc Roug6 
jiroved from a fragment of a story in the papyri of the TIritish 
Museum, that Apopi was one of the latest of the Hyksos kings, 
corresponding to Aphobis ; he was king of the “ pest ” ancl 
suppressed the worship of the Egyptian gods, and endeavoured 
to make the Egyptians worship his god Setekh or Seti ; at 
the same time an Egyptian named Seqenenre reigned in Thebes, 
more or less subject to Aphobis. The city of Hawari (Avans) 
was also mentioned in the fragment 

In 1850 a record of the capture of this city from the Hyksos 
by Ahrnosi, the founder of the eighteenth dynasty, was discovered 
by the same scholar A large class of monuments was afterwards 
attributed to the Hyksos, probably m error Some statues 
and sphinxes, found m 1861 by Mariette at Tams (m the north- 
east of the Delta), which had been usurped by later kings, had 
peculiar ” un-Egyplian ” features One of these bore the name 
of Apopi engravcci lightly on the shoulder , this was evidently 
a usurper’s mark, but from the whole circumstances it was 
concluded that these, and others of the same type of features 
found elsewhere, must have belonged to the Hyksos This 
Mew held the field until 1893, when GoMmschefT produced an 
inferior example bearing its original name, which showed that 
m this case it represented Anienemhe HI In consequence 
It IS now generally believed that they all lielong to the twelfth 
dynasty Meanwhile a headless statue of a king named Khyan, 
found at llubastis, was attributed on various grounds to the 
Hyksos, the soundest arguments being his foreign name and 
the boastful iin-Egyptian epithet “ beloved of his ka,” where 
“ lieloved of Ptah ” or some other god was to be expected 
His name was immediately afterwards recognized on a lion 
found as far away from Egypt as Bagdad. Flinders Petrie then 
pointed out a group of kings named on scarabs of peculiar type, 
which, including Khyan, he attributed to the period between 
the Old Kingdom and the New, while others were in favour of 
assigning them all to the Hyksos, whose appellation seemed 
to be recognizable m the title llek-khos,” ruler of the barbarians,” 
borne by Khyan. The extraordinary importance of Khyan was 
further shown by the discovery of his name on a jar-lid at Cnossus 
m Crete. Semitic features were pointed out m the supposed 
Hyksos names, and Petrie was convinced of their date by his 
excavations of x 905-1 906 in the eastern Delta. Avans is generally 
assigned to the region towards Pelusium on the strength of its 
being located in the Sethroite nome by Josephus, but Petrie 
thinks It was at Tell el-Yahudiyeh (Vehudia), where Hyksos 
scarabs are common. From the remains of fortifications there 
he argues that the Hyksos were uncivilized desert people, 
skilled in the use of the Ixow, and must thus have destroyed 
by their archery the E^ptian armies trained to fight hand-to- 
hand , further, that their hordes were centred m Syria, but were 
driven thence by a superior force in the East to take refuge 
in the islands and became a sea-power — whence the strange 
description ’’ Hellenic ” in Manctho, which most editors have 
corrected to dAAoi, “ others ” Besides the statue of Khyan, 
blocks of granite with the name of Apopi have been found m 


Upper Egypt at Gebelen and in Lower Egypt at Bubastis. The 
celebrated Rhind mathematical papyrus was copied in the 
reign of an Apopi from an original of the time of Amenemhe HI. 
Large numbers of Hyksos scarabs are found in Upper and 
Lower Egypt, and they are not unknown in Palestine. Khyan’s 
monuments, inconspicuous as they are, actually extend over 
a wider area — from Bagdad to Cnossus — than those of any other 
Egyptian king 

It is certain that this mysterious people were Asiatic, for 
they are tailed so by the Egyptians 1 hough Seth was an 
Egyptian god, as god of the Hyksos he represents some Asiatic 
deity The possibility of a connexion between the Hyksos 
and the Israelites is still admitted in some quarters. Hatred 
of these impious foreigners, of which there is some trace in 
more than one text, aroused amongst the Egyptians (as nothing 
ever did before or since) that martial spirit which earned the 
armies of Tethmosis to the Euphrates 

Besides the histones of Kgypt, ste J H Breasted, Ancient 
Records of Egypt, Historical Documents 11 t, 12';, G Maspero, 
Contes populatres, ^mc td p 236, W M F Petrie, Hyksos 
and Israelite Cities, p 67 , Golfenischeff m Recueil de travaux, xv. 
1.131. (F Li G) 

HYLAS, in Greek legend, son of Theiodamas, king of the 
Dryopians m Thessaly, the favourite of llcradcs and his com- 
panion on the Argonaulic expedition Having gone ashoie at 
Kios m Mysia to fetch water, he was earned off by the nymphs 
of the spring in which he dipped his pitcher Htraclcs sought 
him in vain, and the answer of Hylns to Ins thnce-rcpcated (ry 
w.is lost in the depths of the water, Ev er afterwards, m memory 
of the threat of Heracles to ravage the land if Hylas were not 
found, the inhabitants of Kios every year on a slated day 1 oamed 
the mountains, shouting aloud for Hylas (Apollonius Rhodius 
1 1207, Theocritus xiii. , Strabo xii. 564, Propertius 1. 20, 
Virgil, Ld M. 43). But, although the legend is first told in 
Alexandrian times, the “cry of Hykes ” occurs long before as 
the ” Mysian cry ” m Aeschylus {Persae, 1054), and in Ansto- 
phanes (Piutus, 1127) “ to cry Hylas ” is usccl proverbially of 
seeking something m vain. Hylas, like Adonis and Hyacmlhus, 
leprcscnls the fresh vegetation of spring, or the water of a foun- 
tain, which dries up under the heat of summer. It is suggested 
that Hylas was a harvest deity and that the ccrcmoi y gone 
through by the Kians was a harvest festival, at which the figure 
of a hoy was thrown into the water, signifying the dying vegeta- 
tion-spirit of the year 

bee G Turk m Drcslaucr Philologi^che Abhandlungen, vii (1895) , 
W. Mannhardt, Mythohgische 1 orschungeu (188.^) 

HYLOZOISM (Gr. vA.;, matter, (o..), life), in philosophy, a 
term applied to any system which explains all life, whether 
physical or mental, as ultimately derived from matter (” cosmic 
matter,” WdJstoff) Such a view of existence has been common 
throughout the history of thought, and especially among physical 
scientists. Thus the Ionian school of philosophy, which began 
with Thales, sought for the beginning of all things m various 
material substances, water, air, fire (see Ionian School) These 
substances were regarded as being m some sense alive, and 
taking some active part in the development of being. 'I his 
primitive hylozoism reappeared m modified forms m medieval 
and Renaissance thought, and in modem times the doctrine of 
materialistic monism is its representative. Between modern 
materialism and hylozoism proper, there is, however, the dis- 
tinction that the ancients, however vaguely, conceived the 
elemental matter as being m some sense animate if not actually 
conscious and conative * 

HYMEN, or Hymenaeus, originally the name of the song sung 
at marriages among the Greeks. As usual the name gradually 
produced the idea of an actual person whose adventures gave 
rise to the custom of this song. He occurs often in association 
with Linus and lalemus, who represent similar personifications, 
and IS generally called a son of Apollo and a Muse. As the son 
of Dionysus and Aphrodite, he was regarded as a god of fruitful- 
ness. In Attic legend he was a beautiful youth who, l^in^ m 
love with a girl, followed her in a procession to Eleusis disguised 
as a woman, and saved the whole band from pirates. As reward 
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he obtained the girl m marriage, and his happy married life 
caused him ever afterwards to be invoked in marriage songs 
(Servius on Virgil, Aen i. 651). According to another story, 
he was a youth who was killed by the fall of his house on his 
wedding day ; hence he was invoked to propitiate him and avert 
a similar fate from others (Servius, loc, at ). He is represented 
m works of art as an effemmate-lookmg, winged youth, carrying 
a bridal torch and wearing a nuptial veil The marriage song 
was sung, with musical accompaniment, during the procession 
of the bride from her parents’ house to that of the bridegroom, 
Hymenaeus being invoked at the end of each portion. 

See R. Schmidt, De Hymenaeo et Talasto (1886), and J. A. Hild m 
Daremberg and Saghs's DtcUonnaire des aniiqutUs 

HYMENOPTERA (Gr. vfnqv, a membrane, and irrepov, a wing), 
a term used in zoological classification for one of the most im- 
portant orders of the class Hexapoda (q v ) The order was founded 
by Linnaeus (Systema Naturae, 1735), and is still iccognized by 
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\ftcrC L Marlatt, Bur, Ent, Dull S, A S , C S Deft Ag:>u 
Fig I — A, Front of head of Saw fly (Pachynematus) , a, 
labriim, h, clyi>eus , c, vertex, d, d, antennal cavities C and 
D, Mandibles 1 C, First maxilla, a, caido, b, stipes, r, galea, 
d, lacinia , e, palp B, Second maxillae (Labium) , a, incntum , 
h, ligula (between the two galeae) , r, c, jialps M.ignificd. 


all naturalists in the sense proposed by him, to include 
the sawflies, gall-flies, ichneumon-flies and their allies, ants, 
wasps and bees. The relationship of the Ilymcnoptcra to 
other orders of insects is discussed m the article Hexapoi>a, 
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but It may be men- 
tioned here that m 
structure the highest 
members of the order 
arc remarkably special- 
ized, and that m the 
perfection of their in- 
stincts they stand at 
the head of all insects 
and indeed of all inver- 
tebrate animals. About 
30,000 species of Hymen- 
optera are now' known. 

Characters — In all 


Fig 2 — Jaws of Fig 3 — Median Hymenoptera the man- 

Hive-bee {Apts section through mid- dibles (fig i, C, D) are 
tnelltlica) Magni- l)ody of female Red well developed, being 
lied about 6^ times Ant {Myrmtearubra) adapted, as m the more 
a, mandible; b,c, H, Head; i, 2, 3, lowly winged insects, such 
palp and l^mia the thoracic seg- as the Orthoptera, for 
of first maxilla, ments, 1, u, the bitmg. The more general- 
d, e, g, h, mentum, first and second ab- ijed Hymenoptera have 
palp, fused laciniae dommal segments , the second maxillae but 
(hgula or “tongue") i , being the pro- slightly modified, their 
and galea of 2nd podeura inner lobes being fused to 

maxillae form a /igufa (fig t,B,b) 

In the higher famflies this 
structure becomes elongated (fig 2, g) so as to form an elaborate 
sucking-organ or “ tongue " These insects are able, therefore, to 
bite as well as to suck, whereas most insects which have acquired 
the power of suction have lost that of biting Both fore- and hind- 
wings are usually present, both pairs being membranous, the hind- 
wings small and not folded when at rest, each provided along the 
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costa with a row of curved hooks winch catch on to a fold along the 
ilorsum of the adjacent fore-wing during flight. A large numlx^r of 
Hymenoptera are, however, entirely wingless — at least as regards one 
sex or form of the species One of the most remarkable fcatuics is 
the close union of the foremost abdominal segment (fig 3, 1 ) wuth 
the metathorax, of which it often seems to form a part, the apjiaient 
first abdominal segment being, in such case, really the second (lig 
3, 11 ) 1 he true first segment, which undergoes a more or less com- 

plete fusion with the thorax is known as the " median segment" 
or propodeum In female Hymenoptera the typical inset tan 
ovipositor with its three pairs of processes is will devclojjcd, and in 
the higher families this organ becomes functional as a stmg (hg 5) — 
used for offence and defence As regards their life history, all 
Hymenoptera undergo a “ complete " metamorphosis Ihe larva 
is soft-skinncd (cruciform), Ixung either a caterpillar (fig. 0 , b) or a leg 
less grub (fig 7 , a), and the pupa is free (fig 7, c), t e with the append- 
ages not fixetl to ihe bo iy, as is the case m the puna of most moths 
Structure — The head of a hymenopterous inset toeais three simple 
eyes (octlli) on the front and vertex m addition to the large comjumnd 
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Fig 4 — Fore-Wmgs of Hymenoptera 
I Tenthrcdimdae {Hylotoma) — 2 Cympidae {Lyntps) 

I, marginal , 2, appendicu- 3, Chalcididae (Pertlatnpus), 

lar , 3, 4, 5, 0, radial or sub- 4 Proctotrypidae {Codrus) 
marginal , 7, 8, 9, median or 5 Mymandae (Mymar), 

discoidal , 10, sub-costal , 0 Braconidae (Bracon) 

II, 12, cubital or branchial, 7 Ichneumonidac (Irogus). 

and 13, anal or lanceolate 8 Chrysididae (Cleptes). 

cellules ; a, b, c, submargmal 9 Formicidae (Formtea) 

nervures , d, basal nervures , lo Vespidae (F«/>a) 

e, /, recurrent nervures , st, ii. Apidae (Apathus) 
stigma , CO, costa 

eyes The feelers are generally simple in type, rarely showing serra- 
tions or prominent appendages ; but one or two ba-sal segments 
are frequently differentiatetl to form an elongate “ scape," the 
remainmg segments — carried at an elbowed angle to the scape- 
making up the " flagellum " ; the segments of the flagellum often 
bear complex sensory organs The general characters of the jaws 
have been mentioned above, and m detail there is great variation 
m these organs among the different families The sucking tongue 
of the Hymenoptera has often been compared with the hypopharynx 
of other insects. According to D Sharp, however, the liypopharynx 
IS present m all Hymenoptera as a distinct structure at the base of 
the " tongue," which must be regarded as representmg the fused 
lacmiae of the second maxillae. In the thorax the pronotum and 
prostemum are closely associated with the mesothorax, but the pleura 
of the prothorax are usually shifted far forwards, so that the forelegs 
are inserted just behind the head A pair of small plates — the tegulae 
—are very generally present at the bases of the fore- wings The 
union of the first abdominal segment with the metathorax lias been 
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already imutjoned The second (so-called ‘‘ hrst '') abdominal 
segment is often very constricted, forming the “ waist " so character- 
istic of wasjjs and ants tor example. The constriction of this segment 
and its vejy perfect articulation with the propodeum give great 
mobility to the abdomen, so that the ovipositor or sting can be used 
with the greatest possible accuracy and effect 

Mention has already been made of the senes of curved hookS along 
the costa of the hmcl-wrng , by means of this arrangement the two 
wings of a si le are JUrinly joined together during flight, which thus 
becomes paiticiil irly accurate 'file wings In the Hymenoptera sliow 
a marked re luctiou m tlie number of nervures as compared with more 
primitive insects The mam median nervure, and usually also 
the sub costal become urutod with, the radial, while the branches of 
radial, me Han and cubit il ncivures pursuing a transverse or re- 
current course airoas the wing, divide its area into a number of 
areolcts or ' cells," that are of importance in classification Among 
many of the smaller Hymcnoptcra we find that the wings arc almost 
destitute of nervures In the hind- wings - on account oi their reduced 
sire — the nervures arc even more reduced than m the fore-wings 

The 1 ( gs of llvmtnopteia aie of the typical ins<ctan loim, and 
tlie loot IS usu.illy cotnjigMd of five stgmmts In many families 
tlie liochanter ajipiais to be itprcstnltd by two small scgnunts, 
th< ru lx mg thus an extra joint m tlie leg It Is almost certain tliat 
the distal of these two segments leallv belongs to the thigh, but the 
ordinal y nomencUture will be used in the present aiticle, as this 
character is of gieat importance in discriminating iamilus, and 
the two .egments lu (jueslum are referred to the trochanter by most 
systi inatic wnteis 

The' typical insc'ctan ovipositor, so well developed among the 
Hyraenoptera, consists of three pairs of processes (gonapophyses) 
two of which belong to the ninth abdominal scgmint and one to 



Fill 5 —Ovipositor or btmg of Red Ant (Myrmtca rubra) Queen 
Magniheil The right sheath C (outer jirocess of the ninth abdominal 
segment— <i) is shown in connexion with the guule 13 formed by the 
inner processes of the Qth segment. The stylet A (process of tin 
8th abdominal segment— 8) is turned over to show its groove a, 
which vvoiKs along the tongue oi rail b 

the eighth The latter are the cutting or piercing stylets (fig 5, A) 
of the ovipositor, while the two outer proeesses of the ninth segment 
are modified into sheaths or feelers (fig 3, C) ami the two inner 
processes form a guide (tig 5, B) on which the stylets work, tongues 
or rails on the guide " fitting accurately Into longitmllnal groovts 
on the stylet In the different f.uniHcs of the Hymenoptera, there 
are various modifications of the ovipositor, ia accord with the 
habits of the insects and the purposes to which the organ w put 
The sting of wasps, ants and bees is a modified ovipositor and is 
u->o 1 for egg-laying by the fertile females, as well as for defence 
Most mile Hymenoptera have processes which form claspors or 
genit.il .ir nature I hese processes ate not altogether homologous 
with those of the ovipositor, beiig formed by inner and outer lobes 
of a pair of structures on the ninth abdomimu segment 

M.iiy ponts of Intercit arc to be noted m the internal structure 
of the Hyneiopteta The gullet leads into a moderate-sized crop, 
and several pairs of salivary glands open into the month The crop 
is followed by a proveutnculus w'hicli, in the higher Hymenoptera, 
forms the so-called " honev stomach,” by the contraction of whose 
walls the solid and liquid food can be separated, passed on into the 
digestive stomach, or held m the crop ready for regurgitation into 
the mouth Behind the digestive stomach arc situated, as usual, 
mtesiiie .ind rectum, and the number of kidney (Malpighian) tubes 
varies trom only six to ever a hundred, being usually great 

In the female, each ovary consists of a large number of ovanan 
tubes, in wb ^-h sw’oUen chambers contaming the egg-cclls alternate 
with smaller chambers enclosing nutnent materia! In connexion 
with the Ovipositor are two noison-glan^ls, one acid anti the other 
alkaline m its secretion. 'Ihe acid glatid consists of one, two or 
more tubes, with a cellular coat of several layers, openinig, mto a 


reservoir whence the duct leads to the exterior. The alkaline gland 
IS an irregular tube with a single cellular layer, its duct opening 
alongside that of the acid reservoir These giandc are most strongly 
devof^ped when the ovipositor is modified into a stiog 

S>efi^iopm0nt — iWthenogenesw is of normal occurrence m the 
life-cycle of many Hymenoptera. There arc species of gall-fty in 
which males ate unknown, the unfbrtili/ed eggs always cKvelopmg 
into females On the other hand, m certain saw-flies and among 
the higher families, the unfertilu^ egga, capable of development, 
usually give rise to male insects (soe Ilct) llie Uivae of most saw- 
flies feeding on the leaves of plants are caterpillars (fig 6, b) with 
numcious abdominal pio-lcgs, but in most families of Hymenoptera 
the egg IS lanl in such a situation that an abundant food-supply is 
assured without exertion on the part of the larva, which is conse- 
ijumtly a legless gtub, usually white m colour, and with soft flexabU 
cuticle (fig 7, a) Ihe organs and uistiiicts for egg-lay mg and food- 
providing arc perhaps the most remarkable features in the economv 
of the Hymenoptera Gall-fly grubs are jirovided with vegetable 
fcKKl through the egg« bomg laid by the mother insect within plant 
tissues, llie ichueiuwui pierces the body of a cateijnllar and lays 
her eggs wheie ihe giubs will find abuiubuit animal food A digging 
w«asp hunts for insect prey and buries it witli the t'gg, w^hile a true 
wasp fectls her brood with eaptured insects, .as a bnd her fledglings 
Bios store homy' and jjolleii to servo as food foi tluir young Ihus 
we find throughout the order a degree of i.uc foi offspring iin- 
reached bv othi r insects, and this family -hfc has, m fho best known 
of the Hymenoptera —ants, wasjis and bees — lieveloiitd into an 
elaborate social organization 

Sotial Ltfe—Tha development of a true insect society among 
the Hymenoptera is dependent on a differentiation among 
the females between individuals with well -developed ovancs 
(“ queens ”) whose special function is rtprodiu tion , and in- 
dividuals with reduced or aborted ovaries (“ woikcrs ”) whose 
duty IS to build the nest, to gather food and to tend and feed 
the larvae Among the wasps the workers may only differ from 
the queens m size, and individuals intermediate between the 
two forms of female may be met with Further, the queen wasp, 
and also the queen humble-bee, commences unaided the woik ol 
building and foiuidmg a new nest, being aftcrwauls helped by 
her daughters (the workers) when these have been developed 
fn the hive-bee and among ants, on the other hand, thx're are 
constant structural distinctions between queen and worker, and 
the function of the queen bee in a hive is lonfined to cgg-laying, 
the labour of the community being entirely done by the workers 
Many ants possess several different forms of worker, adapted for 
special duties Details of this fascinating subject are given in the 
special articles Ant, Beb and Wasp {q v ) 

Ufibih and Oiilrtbuttan — Reference has been already made to 
the various methods of, feeding practised by Hymenoptera m 
the larval stage, and the care taken of or for the young through- 
out the order leads in many ca&es to the gathering of such food 
by the mother or nurse Thus, wasps catch Ihes ; worker ants 
make raids and carry off weak insects of many kinds , bees 
gatlier nectar from llowcrs and transform it mto honey within 
their stomachs — largely for the sake of feeding the larvae in 
the nest The feeding habits of the adult may agree with that 
of the larva, or differ, as m the case of wasps which feed their 
grubs on flies, but eat principally vegetable food Ihtmsclvcs 
The nest- building habit is similarly variable Digging wasps 
make simple holes in the ground ; many burrowing bees form 
branching tunnels , other bees cxcav ate timber or make their 
brood-chambers in hollow plant-stems , wasps work up with 
their saliva vegetable fibres bitten off tree-bark to make paper , 
social bees produce from glands m their own bodies the wax 
whence their nest-chambers are built Ihc mquiline habit 
(‘‘cuckoo-parasitism ”),when one species makes use of the labour 
of another by mvading the nest and laying her eggs there, is of 
frequent occurrence among Hymenoptera ; and in some c&es the 
larva of the intruder is not content with taking the store of food 
provided, but attacks and devours the larva of the host. 

Most Hymenoptera are of moderate or small size, the giants 
of the order — certain saw-flies and tropical diggmg-wasps — 
never reach the bulk attained by the largest beetles, while the 
wing-spread is. narrow compared with that of many dragon- 
flies and moths. On the other hand, there are thousands of 
very small species, and the tiny “ fairy-flies (Myvtartdae), 
whose I^vae hVe as parasites m the eggs of various msects, are 
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excessively minute for creatures of such complex organization. ; 
Hymenoptera are probably less widely distributed than Aptera, ' 
Coleoptera or Diptera, but they are to be found in all except the , 
most inhospitable regions of the globe» Uhe order is, with few , 
exceptions, terrestrial or oenal m habit. Comparatively only a j 
few species are, for part of their lives, dem/ens of fresh water ; [ 
these, as larvae^ are parasitic on the eggs or larvae of other , 
aquatic insects, the little hymenopteron, Palynema tJaiam, , 
one of the “ fairy 'flies ’’—swims through tho water by strokes I 
of her delicate wings in search of a dragon-fly’s cg^ m which to 
lay her own egg, while the rare Agnotypus dives after the case ; 
of u caddis-worm. It is of interest that the waters have been 
invaded by the parasitic group of the Hymenoptera, since m I 
number of species this is by far the largest of the order No 
group of terrestrial insects escapes then attacks -even larvae 
boring in wood are detected by ithueumon Alt'! with excessively 
long ovipositws Not a few cases are known m which a pturositic 
lanm is itself pierced by the ovipositor of a “ hyperparasite,’* 
and even the offspiing of the latter may itself fall a v ictjm to the 
attack of a “ tertiary parasite/' 

hossiL History — Very little is known of the luatory of tUe Hyoieoo- 
ptera previous to die Tertiary ejioch, early ui which, as wo know 
from the evidence of many Oligocene and Mioceno fossils, alt the 
more important families liad been difleirentiateil Fragments of 
wings from the Lias and Oolitic beds have been referred to ants and 
bees, but the tine nature of these remains is doubtful. 

Classifiahon — Imnaeus divided the Hymenoptera into two | 
sections — the Tcrtbiantia, whose females possess a cutting or 
piercing ov ipositor, and the Aculeate, in which the female organ 
IS modified into a sting. This nomenclature was adopted by 
P A Latreille and has been in general use until the present day 
A closely similar division of the order results from T. Hartig’s 
character drawn from the trochanter— whether of two segments 
or undividcd—the groups being termed respectively Ditrocha 
and Monotrocha. But the most natural division is obtained bv 
the separation of the saw-flios as a primitive sub-order, char- 
acterized by the imperfect union of the first abdominal segment 
with the thorax, and by the broad base of the abdomen, so that 
theie IS no median constriction or “ waist,” and by tlie presence 
of thoracic legs — usually also of abdominal pro-legs — in the larva 
All the other families of Hymenoptera, including the gaU*fli«s, 
ichneumons and aculeates, have the first abcloniinal segment 
closely united with the thorax, the second abdominal segment 
constricted so as to form a narrow stalk or “ waist,” and legless 
larv ae without a hinder outlet to the food-canal These two sub- 
orders are usually known os, the Sessihventra and Petiohvfntra 
respectively, but the names Symphyta and Apoenta proposed in 
1867 by C Gersteeckcr have priority, and should not be replaced 

Symphyta 

This sub -order, characterized by the ” sessile,” bro.ul-base<l 
abdomen, whose first segment is imperfectly united with the thorax, 
and by the usually caterpillar -like larvae with legs, includes the 
various groups of saw-flics, Three leading families may lie 
mentioned. The Cephidae, or stem saw-flies, have an elongate 
pronotum, a compresseil abdomen, and a single sjune on the shin ' 
of the fore-leg The soft, white larvae have the thoracic legs very 
small and feed m the stems of various plants Cephas pygmaeus is ' 
a well-known enemy of corn crops The Sirtctdae ('' wood-wasps ”) 
are large elongate insects also with one spine on each foirc-sbm, but 
with the pronotum closely joined to the mesothorax The ovipositor 
13 long and prominent, enabling the female insect to lay her egjjs in 
the wood of trees, where the white larvae, whose legs are excessively 
short, tunnel and feed These insects arc adorned with bands of 
black and yellow, or with bright metallic colours, and on account 
of their large sue and formidable ovipositors they often cause j 
needless alarm to persons unfamiliar with their habits The [ 
Tenthredtnidae, or true saw-flies, are distinguished by two spines on ' 
each fore-shin, while the larvae are usually caterpillars, with thice I 
pairs of thoracic legs, and from six to eight pairs of abdominal pro- 
legs, the latter not possessing the hooks found on the pro-legs of 
lepidopterous caterpillars >Iost saw-fly lar\ ae devour leaves, and 
tlie beautifully serrate processes of the ovipositor are well adapted 
for egg-lay mg m plant tissues Some saw'-fly larvae are protected 
by a slimy secretion (fig 6 , t) amd a few live concealed m galls 
In the form of the feelers, the wnng-neuration and minor structural 
details there is much diversity among the saw-flies They have 
been usually regarded as a single family, but W H Ashntcad has 
lately differentiated eleven fammes of them 


A pocrita 

This §ub-t)tder ujcludes the vast majority of the Hymenopteia, 
characteruetl by the narrowly constricted waist ui the adult and by 
the legless condition of the larva. The tiochanter is sunjile in some 
genera and divided m others Witli legard to the mmor division.*! 
of thii> grqup, great difference of opinion has prevailed among 
students, In UlS recent classification Ashmead (1901) recognizes 
seventy-mao fanuUos arranged under clijht ‘ supei -families.’^ The 
number of species includecl m this division is enormous, and the 
multiplication of families is, to some extent, a natural result of 
mcreasuigly close study. But the distuictions between many of 
these rest on comj^rativcly' slight characters, and it is likely tliat 
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r£«v — 

After Marluit, t'nt Qire »6, U S pept Agric 

Fig 6.— a. Pear Saw-fly' {Ertorampoides limaettm) , b, laiva with- 
out, and c, with its slimy Jirotective coat , e, cocoon , /, larva 
before pupation, g, pupa, magnified 4 tunes, d, leaves with 
larvae, natural size 

the future discovery of now genera may abolish many among such 
distinctions as may now be drawn it seems adviRanlc, therefore, 
m the present article to retain the wider conception of the hunily 
that has hitherto contented most writers on the Hymenoptera 
Ashmead's ” super-families ” have, however, been adopted as — 
founded on tlefinite structural characters — they probably indicate 
relation'ship more neariy than the older divisions founded mostly 
on habit The Cynipoidea include the gall-flu s and thtir para^tic 
relations In the Chalcidoidea, Ichnenmonoidea anr Proctolry- 
jvsidea will be found nearly all the ‘‘ parasitic Hymenojitera ” ol 
older classifications The Formicoiile.i are the ants "I he gioup 
of Fossoros, or ” dlgging-wasps,” is divided by Ashmead, one section 
forming tho Sphocoidea, while the other, together with the Chrysldae 




After Howard, Aw., Tech Dull 5, U S Dept Agric. 

Fio 7 — Chalcid {Dtbrachys boucheanus), a hyptr-para.site. 
a, I„arva b, Female fly. 

d. Its head more highly raagni- c. Pupa ol male 
fied e, Feeler 

and the true wasps, make up the Vespoidea The Apoid<a tomsists 
of the bees only 

Cyntpoidea — In this division the ovipositor issues from the ventral 
surface of the abdomen , the pronotum reaches back to the legulae , 
the trochanter has two segments , the fore-wing (fig 4, 2) has no 
stigma, but one or two areolets. The feelers with twelve to fifteen 
segments are thread-like and straight All the insects included in 
this group arc small and form two families —the Cynipidae and the 
Figitidae They are the " gall-flies,” many of the species laying 
eggs in various plant-tissues where the presence of the larva causes 
the formation of a pathological growth or galj, always of a definite 
form, and characterise of the species , the “ oak-apple ” and the 
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excessively minute for creatures of such complex organization, i 
Hymenoptcra are probably less widely distributed than Aptera, | 
Coleoptcra or Dipteru, but they are to be found in all except Ute ! 
most inhospitable regions of the globe. The order is, with few : 
exceptions, terrestrial or aerial m habit. Coanparatively only a | 
few species arc, for part of their lives, denizens of fresh water ; | 
tlicse, as larvae^ are parasitic on the eggs or larvae of other ' 
aquatic insects, the little hymenopteron, Pdytuma mUaus, : 
one of the “ fairy-Hies ” — swims through the water by strokes ’ 
of her delicate wings in search of a dragon-rtv’s egg in which to : 
la>' her own egg, while the rare Agrioiypus di\'cs after the case j 
of a caddis-worm. It is of interest that the waters have been i 
invaded by the parasitic group of the Hymenoptcra, since in 
number of species this is by far the largest of the order. No ; 
group of terrestrial insects escapes their attacks:— twen larvae 
boring m wood are detected by ichneumon flies with excessively 
long ovipositors. Not a few cases are known in which a |)ttra»itic 
larva is itself pierced by the ovipositor of a “ hyperparasite,” 
and even the offspring of the latter may itself fall a victim to tire 
attack of a “ tertiary parasite. 

Fossil Hisiovy. — Very little is known of the history of Iho Hyineno- 
])tera previous to the Tertiary eiwch, tiarly in which, as wo know 
from the evidence of many Oligocene and Miocene fossils, all the 
more important families had been dillercnlialcd. Fragments of 
wings from the I-ias aiul Oolitic beds have Inieu referred to anta and 
bees, but the true nature of these remains is doubtful. 

Classification. — Linnaeus divided the Hymenoptera into two 
sections — the Terebranlia, whose females possess a cutting or 
piercing ovipositor, and the jVculcatu, in vvliich the female organ 
is modified into a sting. 'I’his nomenclature was ado[>ted by 
P. A. Latrcille and has been in general u.sc until the present day. 
A closely similar division of the order rc.sult.s from T. Ilartig’s 
character drawn from the trochanter — wliether of two segments 
or undivided~the groups being termed ri'speetively Ditrocha 
and Monotrocha. But the most natural division is obtained by 
the separation of the saw-flies as a primitive sub-order, char- 
acterized by the imperfect union of the first abdominal segment 
with the thorax, and by the broad base of the abdomen, so that 
there is no median constriction or “ waist,” and l>v the presence 
of thoracic legs — usually also of abdominal pro-legs -in the larva. 
All the other families of Hymenoptera, including the gall-fljqs, 
ichneumons and nculeates, have the first abdominal segment 
closely united with the thorax, the second abdominal segment 
constricti'd so as to form a narrow stalk or ” waist,” and legless 
larvae without a hinder outlet to the food-canal. These two sub- ; 
orders are usually known as the Sessilivenlra and PetiolivmJra ' 
respectively, but the names Sytnphyta and Apocrita proposed in ^ 
18O7 by C. Gerstaecker have priority, and should not ho. replaced. ^ 

Sytnphyta. 1 

This sub-onlcr, characterized by the " sessile,” broad-based 
abdomen, whose fir.st segment is imperfectly united with the thorax, 
and by the usually caterpillar-like larvae witJi legs, includes the 
various groups of saw -flics. Three leading families may be , 
mentioned. The Cephidae, or stem saw-flies, have an elongate 
pronoium, a compressed abdomen, and a single spine on the shin I 
of the fore-leg. '1 ne soft, wliite larvae have the thoracic legs very 
small and feed in the stems of various plants. Cephus pygmaens u> 
a well-known enemy of corn crops. The Siricidae (" woo<l-wasps ") 
are large elongate insects also with one spine on each fore-shin, but 
with the proiiotum closely joined to the mesothorax. The ovipositor 
is long and i^romincnt, enabling the female insect to lay her eggs in 
the wootl of trce.s, Avhere th(; white larvae, whose legs arc excessively 
short, tunnel and feed. These insects are adorned witli band.s of 
black and yellow, or with bright metallic colours, and on account ; 
of their large size and formidable ovipositors they often cause 1 
needless alarm to persons unfamiliar with tlveir habits. The , 
Tcnthredinidae, or true .saw-flies, are distinguished by two spines on 
each forc-shiu, while the larvae are usually c.iterpillars, with three 

f lairs of thoracic legs, and from six to eight pairs of abdominal pro- 
egs, the latter not posse.ssing the hooks found on the pro-legs of 
Icpidopterons caterpillars. IVtost saw-fly larvae devour leaves, and 
tlie beautifully serrate processes of the ovipositor are well adapted 
for egg-laying in plant tissues. Some saw'-fly larvae arc protected 
by a slimy secretion (fig. 6, c) and a few live concealed in galls. 
In the form of the feelers, the wing-neu ration and minor structural 
details there is much diversity among the saw-flies. They have 
been usually regarded a.s a single family, but W. If. Ashmead has 
lately differentiated eleven families of them. 



.‘I pocrita. 

This sub-order includes the vast majority of the Hymenoptera, 
characterized by the narrowly constricted waist in the adult and by 
the legless condition of tlie larva. 'Ihe trochanter is simple in some 
genera and divided in others. With regard to the minor division.*) 
of this group, great difference of opinion ha.s prevailed among 
students, iu hw recent classification Asluncad (lyoi) recognizes 
.sevcnly-niuc fanxfUes arranged under eight " super-families,” The 
number of species included in this division is enormous, mid the 
multiplication of families is, to some extent, a natural result of 
increasingly close stiuly. Hut the cli.stUictions between many of 
these rest on comparatively slight characters, and it is likely tliat 


MarlaU, O'er. 26, U.S. Pept. ARric. 

Flo. 6. — a, Pear Saw-fly* (Eriocampoidcs limadna) ; b. larva with- 
out, and c, with its slimy protective coat; e, cocoon; /, larva 
before pupation : f , pupa, magnified 4 times ; d, leaves with 
larvae^ natural size. 


blie future discovr^ry of now genera may abolish many among such 
distinctions as may now be drawn. It seems adviFuiile, therefore, 
in the present article to retain the wider conception of the family 
that has Jiitherto contented most writers on the J Ijnienojdera. 
Ashmead's “ super-families ” have, however, been adopted as — 
founded car definite structural characters — they probably indicate 
relationship more nearly than the older divisions founded mostly 
on habit. The Cynjpoidea include the gall-flies and their juirasitic 
relation.^. In the Chalridoidea, Ichneunionnidea am' Proctolry- 
jmidea will be found nearly all the '' parasitic Ifj meiioptera ” of 
older classifications. The I'onnicoidca are the ants. 'J he group 
of Fossoros, or “ digging-wasps,” is divided by Ashmeatl, one section 
forming Iho Sjiheooideu, while the other, together W'ith the Chry.sidae 



TCRZt.— 

After Howjircl, En.. Tech. Buli. 5, U.S. Dept. Agric. 

Fig. 7. — ChaJeid [Oibrachys boucheanus), a hyper-parasite. 


a, I.^rva. b. Female fly. 

d. Its head more highly raagni- t. Pupa of male, 
fied. e, Feeler. 


and the true wasps, make up the Vespoidca. The Ajioidea consists 
of the bees only. 

Cynipoidea. — In this division the ovipositor i.ssues from the ventral 
surface of the abdomen ; the pronotum reaches back to the tegulae ; 
the trochanter has two segments ; the fore-wing (fig. 4, 2) has no 
stigma, but one or two areolets. The feelers with twelve to fifteen 
segments are thread-like and straight. All the inserts included in 
this group arc small and form two families— the Cynipidae and the 
Figitidac. Tliey are the " gall-flies,” many of (he species laying 
eggs in various plant-tissues where the presence of the larva causes 
the formation of a pathological growth or gall, always of a definite 
form and characteristic of the species ; the “ oak-apple " and the 
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Ijtdeguar of the rose arc familiar examples Other flies of this 
group have the inquiluic habit, laying their eggs lu the galls of 
other sjjccies, while others agai i pierce the cuticle of maggots or 
aphids, m whoso bodies their larvae live as parasites 

Chalctdoidea —This division resemble^ the Cynmoulea in the 
position of the ovipositor, aid in the two segmented trochanters 
The fore- wing also has no stigma, a id the w hole wing is almost 
destitute of nervurcj and areolets, while the pronotum does not 
reach back to the tegulae, and the feelers are elbowed (fig 7). Ihe 
vast majority of this group, includiig nearly 5000 known specie^, 
are usually reckoned as a si igle family, the Chaladtdae, comprising 
small iiscctSj often of bright metallic colours, whose larvae are 
parasitic in insects of varmn ordeis 1 lie " flg-nsects/’ whose 
presence m npenmg hgs is behoved essential to the proper develop- 
me it of the iruit, belong to lUaslof>haga aid other genera of this 
family They are renarkable n having wingless males and winged 
females Ihe " polycmbryonic ’’ development of an Encyrtus, as 
studied by P Marchal, is highly remarkable The female lays her 
egg n the egg of a small ermiio moth (Hyponomeuta) and too egg 
gives rise not to a si igle embryo but to a lumdred, which develop 
as the host-caterpillar develops, being found at a later stage within 
the latter envelope 1 in a flexiole tube 

flic Mvmartdae or “ fairy-flies ” are distinguished from the 
( hahubdat by their narrow fringed wings (figs 4, <>) and by the 
hituition of the ovipositor just in front of the tip of the abdomen 
They arc among the most minute of all insects and tluir larvae are 
jirobably all parasitic in insects’ eggs 

IfhmHmoHoidea —The ten thousand known species included m 
this group agree with the Cyntpoi lea and Chalcidoi lea m the 
jMisition of the ovipositor and m tlic jointed trochanters, but are 
distinguished by the fore- wing possessing a distinct stigma and 
usually a Ivjiic il senes of nervures and areolets (figs 4, 8) Many of 
the species arc of fair size They lay their eggs (fig 8) m the l)o lies 
of insects and their larvae belonging to various ordcis A few* 
small families such as the Evaniidae and the Stephanuiae are in- 
cluded here, but the vast majority of the group fall into two large 
families, the Ichneumom- 
dae and the Bracomdae, 
the former distinguished 
bv the presence of two 
median (or tUscoidal) cells 
m the fore-wing (figs 4, 7), 
w’hile the latter has only 
one (figs 4, (») Not a few 
of these insects, however, 
are enliicly wingless On 
account ol their work in 
destroying plant - eating 
insects, the iclmcumon- 
flies are of great economic 
inipoi I xnce 

Proctotrypoulea — Tins 
group may be distin- 
guished from the pic- 
ccding by the position 
of the ovipositor at tlic extreme <ipex of the abdomen, and 
from the gronjis that follow (with few cxcejitioiis) by 

the jointed trochanters of the legs The pronotum reaches 
back to the tegulae 1 lie Pelecimdae — mcludid licic by Ash- 
mead — arc Urge insects with remarkably elongate abdomens 
and undivided trochanteis Ml the other members of the group 
may be regarded as forinmg a single family — the Proctolrvpidae, 
including an immense number of small panisitic Hymenojitera, not 
.1 few of w'liith arc wingless Of special interest arc the transforma- 
tions of Platygastrr, belonging to this family, discovered by M 
(ianin, and familiarized to English readers through the writings of 
Sir J Lubbock (Lord Aveburyl llie first larva is broad in front 
and tapers behmtl to a " tail ’ piovided with two divcigcnt pro- 
cesses, so that it resembles a small crustacean It lives in the grub 
of a gall-midge ami it ultimately liecomcs changed into the usual 
white and fleshy hymenojjterous larva The four succeeding 
sections, m which the ovijxisitor is modified into a sting (always 
exserted fioiu the tip of the abdomen) and the trochanters aie with 
few exceptions simple, form the Aculeata of Linnaeus 

I'ormicoidea —The ants which form this group are readily dis- 
tinguished bs the diflercntiation of the females mto winged " queens" 
and wingless " vorkers ” The pronotum extends back to the wing- 
bases, and the *' waist ’’ is greatly constricted and marked by one or 
two " nodes " The fliflerentiMion of tuc females leads to a complex 
social life, the nesting habits of ants and the vanous industries that 
they pursue being of surpissmg interest (sec Ant) 

vcspoidea — This section includes a number of famihes cliar- 
acteu/ed by the backward extension of the prothorax to the tegulae 
and distinguished from the ants by the absence of " nodes " at the 
bise of the abdomen The tnie wasps have the fore-wmgs folded 
lengthwise when at rest and the fore-legs of normal build — not 
specialized for digging The Vest>idae or social wasps have " queens " 
.ind " workers ’’ like the ants, but both those forms of female are 
wmged , the claws on their feet are simple In the Eumemdae or 
solitary wasps the female sex is undifferentiated, and the foot claws 


are tootho<l (For the habits of these insects see Wasp) Ihc 
Chrystdtdae or ruby wasps are small insects with a very hard cuticle 
exhibiting brilliant metallic colours — blue, green and crimson 
Only three or four abdominal segments are visible, the hmder seg- 
ments being slender and retracted to form a telescope-like tube in 
which the ovijxisitor lies When the ovipositor is brought into 
use this tube is thrust out fhe eggs are laid in the nests of \anous 
lX5CS and wasps, the chrysid larva li\ mg as a ' cuckoo " jiarasilc 
The Tngonaltdae, a small family whose larvae are parasitic m 
wasps' nests, also probably belong here 

Ine other families of the Vespotdea belong to the senes of " I'os- 
sorcs " or digging-wasps In two of the families — the Mubllidac 
and rhynmdae — the females aic wingless and the larvae live as 
parasites in the larvae of other insects , the female Mutilla enters 
liumble-liees’ nests and lays hci eggs m the* bee-grubs In the other 
famihes both sexes are wmged, and the instinct and industiy of the 
females arc among the most wonderful in the Hyinenoptcra They 
make bin rows wherein they jilacc insects 01 sjuders which they ha\e 
caught and slung, laying their eggs beside* the vietim so that the 
young larvae find themselves in presence of an abundant and 
appropriate food-sujiply V'aluablc observations on the habits 
of these insects are due to J If Fabre and Cx W and E Pcckliain 
The prey is sometimes stung in the neighbourhood of the ncivc 
ganglia, so that it is jiaralysed but not killed, the grub of the fossori.il 
w.asp devouring its victim ali\ c , but this instinct vanes in perfection, 
and m many cases the larva flounshes equally whether its prey lx; 
killed or not The females have a wonderful jwwtr of finding their 
burrows on returning from their hunting expeditions Among the 
Vesjxnd f.amilies of fossonal wasps, the Pompthdac are the most 
imjrortant 1 hey are recognizable by their slender and elongate 
hind -legs , many of them jirovision their burrows with sj^idcrs 
The Sapygtdae are jiarasitic on bees, while the Scohidae are large, 
robust and hairy mscets, manv of which j^rtj njson the grubs of 
chafers 

Sphecotdea — In this division are mcludecl the lest of the “ digging - 
wasps," distinguished from the f espoidea by the short jironolum 
not reaching backwaid to the tegulae '1 hey have usually bten 
reckonecl as forming a single, very laigc family — the Sphegidae — 
but ten or twelve subdivisions of the gronji are legarded as chstinet 
famihes by Ashmtad and others Gieat diversity is show'U in the 
details of structure, habits and natuic of the prey bpccies of 
Sphex, studied by Fabre, jnoMsioned their brood -chambers with 
crickets Pelopoeu’t hunts sjudirs, while Ammophtla catches catcr- 
jiillars foi the benefit of licr young Fabre states that the last- 
named insect uses a stone for the temporary closing of her buirow, 
.uid the Peckhams have seen a female Ammophtla take a stone 
between lier mandible*, .and use it as a hammei foi jrounding down 
the c.arth over her finished nest The habits of Bemhex arc of esjiecial 
interest The fcm.ale, instead of jirovisiomng hci burrow with a 
sujiply of food that will suffice the karva for its w'holc life, brings 
fresh flics with w'hich she regularly feeds her young In this instinct 
we have a corresjiondencc with the habits of social wasps and bees 
\et it may be thought that the usual instinct of the " digging- 
wasjrs " to capture and store up (ood m an undeigiound burrow for 
the benefit of offspring which they will lUMr stc is even more sur- 
jM ising 'f he habit of some geneia is to catch the jirey before making 
their tunnel, but more frcijuently the insect digs her nest, and then 
hunts for prey to put into it 

Apoidea — The bees which make uji this group agree with the 
Sphecoidea in the short jironotum, but may be distinguished from 
all other Hymenojitera by the widened first tarsal segment and the 

I ilumose hairs on liead and liocly They are usually regarded as 
orming a single family — the Aptdae — but there is very great 
diveisity in structural details, and Ashmead divides them into 
foul teen families fhe “ tongue,” for example, is short and obtuse 
or emargmatc m LoUeles and Prosopts, while in all other Ixies it is 
jximted at the tip But m Andrena and its allies it is comparatively 
short, while in the higher genera, such as Apts and Bombus, it is 
e*long.ate and flexible, forming a most elalxiratc and j>erfect organ for 
taking Uquid food Bees feed on honey and jxillen Most of the 
genera are " solitary " m habit, the female sex being undifferenti- 
ated , but among the liumble-bccs and hi\ e-becs we find, as in 
social wasps and ants, the occurrence of workers, and the consc-quent 
elaboration of a wondciful msect-sociely (See Bfk ) 

Bibliography — The literature of several sfiecial families of the 
Hymcnoptcra w’lll l>e found under the articles Ant, Bee, Ichneumon- 
Fly. Wasp, &c , referred to above Among earlier studc»ts on 
structure may be mentioned P A T^trc'ille, Families naturell^s du 
rigne ammo* (Pans, 1825), who recognized the nature of the 
" median segment ” C Gerslaocker {Arch f Naturg xx , 1867) 
and F Brauer (Sitzb K A had IPiss Wten Ixxxv , 1883) should 
also be consulted on this subject For internal anatomy, specially 
the ihgestive organs, see L Dufour, M^m savants grangers, vii 
(1841), and Anil Set Nat Zool (4), i 1854 For nervous system H 
Viallanes, Ann Sci. Nat Zool (7), ii iv 1886-1887, and F C 
Kenyon, Journ Comp, Neurol vi , 1896 For jx>ison and other 
glands, see L Bordas, Ann Set Nat Zool (7) xix , 1895 For the 
slmg and ovijxjsitor H. Dewitz, Zetts wtss Zool xxv , 1874. 
xxx'iii , 1877, and E 2^der, tb Ixvi , 1899 For male genital 
armature S A Peytoureau, Morphologte de Varmure ghutale des 



Fig 8 — khneumou Fly {Rhyssa per- 
suasona) o^ ijxisiting 
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mheites (Bordeaux, 1895), and E. Zander, Ztxts. mss. Zool. Ixvu , 
1900. Ihe systematic student of Hymenoptera is greatly helped 
by C. G. de Dalla Torre's Catalogus Hy»iettof>terorum (to vols , 
Leipzig, 1893-1902) For general classifications see F W Konow, 
Lntom. Nachtr (1897), and W H Ashmead, Proc U S Nat A/us 
xxiii , 1901 , the latter paper deals also esnecially with the Ichneu- 
monoxdea of the globe For habits and life histones of Hymenopteia 
see J Lubbock (Lord Avebury), Ants, Bees and Wasps (gth ed , 
London, 1889) , C Janet, Etudes sur les fonrtms, les guSpes et le-, 
abetlles (Pans, &c , 1893 and onwards) ; and G W and E. G 
Peckham, Instincts and Habits of Solitary Wasps (Madisim, Wis 
U b A , 1898) Monogiaphs of most of the famdies of British 
Hjmenoptera have now been published For saw-flies and gall- 
flies, sec P Cameron’s British Phvtnpha"ous Hymenoptera (1 vols , 
London, Ray Soc , 1882-1893) For lehncumonoidea, C Morley's 
Ichneumons of Great Britain (Plymouth, 1903, &c ), and T A 
Marshall’s "British Braconidae,” Irans Entom Soc, 1885-1899 
The smalle'r parasitic llymniopteia have been neglected m this 
country since A H Haliday’s classical papcis Entom Mag 1 -v , 
1833-1838) but Ashmead's " North American Proctotrypidae '’ (Butt 
U b Nat Mus xlv , 1893) is valuable lor the Isuropean student 
Foi the Fossores, wasps, ants and bees see E Saundeis, //yiM^Mo/b/tra 
Aiuleata of the British Islands (London, 1896) Exhaustive refer- 
ences to general system, >tic woiks will be found in de IXalla Torre’s 
Catalogue mentioned above Of special value to English students arc 
C 1 Bingham’s Fauna of British India, " Hymenoptera ” (London, 
1697 anti onwards), and P Cameron’s volumes on Hymenoptera m 
the Btologia tentrali-Anieruana F Smith’s Catalogues of Ily- 
nienoptera in the British Museum (T ondon, 1853-1859) are well 
worthy of study (G H C ) 

HYMETTUS (Ital. Monte Matto, hentc the modern name 
Trello Vouni), a mountain m Altioa, bountlmg the Atheni.in 
plain on the SE Height, 3370 ft It was famous m anticnt 
times for its bees, whi< h g.athered honey of petuhar flavour 
from Its aromatic herbs, their fame still persists The spiing 
mentioned by Ovid {Ars Amal 111 687) is piobably to be re- 
(ognizcd near tlie monastery of Syriam or Kacsariam on the 
western slope This may be identical with that known as KuAAov 
Tb/pu, said to be a remedy for barienncss in women The marble 
of Hymettus, which olten has a bluish tinge, was used extensively 
for building m ancient Athens, and also, m early times, for 
sculpture , but the white marble of Fcntelicus was preferred 
for both purposes 

bee E Dociwtll, Classical and Topograpbual lour (1819), i 483 

HYMNS. — 1. Classital Hymnody — The word “hymn” 
(i''/xi'os) was employed by the am icnt Greeks ^ to signify a song 
or poem composed m honour of gods, heroes or famous men, 
or to be recited on some joyful, mournful or solemn occasion 
Polymnia was the name of their lyric muse Homer makes 
Alcinous entertain Odysseus with a “ hymn ” of the minstrel 
Demodocus, on the capture of Troy by the wooden horse The 
Worhs and Days of Hesiod begins with an invocation to the Muses 
to address hymns to Zeus, and m his Theogoma he speaks of 
them as singing or inspiring ‘‘ hymns ” to all the divinities, and 
of the bard as “ their servant, hymning the glories of men of 
old, and of the gods of Olympus ” Pindar calls by this name odes, 
like his own, in praise of conquerors at the public games of Greece. 
The Athenian dramatists (Euripides most frequently) use the 
word and its cognate verbs m a similar manner ; they also 
describe by them metrical oracles and apophthegms, martial, 
festal and hymeneal songs, dirges and lamentations or incanta- 
tions of woe 

Hellenic hymns, according to this conception of them, have 
come down to us, some from a very early and others from a late 
period of Greek classical literature Those which passed by the 
name of Homer ^ were already old in the time of ITiucydides. 
They are mythological poems (several of them long), in hexa- 
meter verse — some very interesting 'fhat to Apollo contains 
a traditionary history of the origin and progress of the Delphic 
worship , those on Hermes and on Dionysus are marked by 
much liveliness and poetical fancy Hymns of a like general 
character, but of less interest (though these also embody some 
fine poetical traditions of the Greek mythologv, such as the story 

* The history of the " hymn ” naturally begms with Greece, but 
it m.ay be found m some form much earlier , Assyria and Egypt 
have left specunens, while India has the Vedic hymns, and Confucius 
collected praise songs ” m China 

‘‘‘ See Grefk Literature 


of Teircsias, and that of the wanderings of Leto), were written 
in the 3rd century before Clirist, by Callimachus of Cyrene 
Cleanthes, the successor of Zeno, composed (also in hexameters) 
an “ exc'ellent and devout hynin ” (as it is justly called b) 
Cudworth, in his Intellectual System) to Zeus, which is preserved 
in the Etlogae of Stobacus, and from which Aratvis borrowed 
the words, “ For we are also His offspring," (pioted by bt Paul 
at Athens The so-called Orphic hymns, m hexanietei verse, 
styled TcAeTui, or hymns of initiation into the “ mysteries ’’ 
of the Hellenic religion, are productions of the Alexandrian school, 
— as to which learned men are not agreed whether thc> are 
earlier or later than the ( hnstian era. 

The Romans did not adopt the word “ hymn ” ; noi have wc 
I many Latin poems of the < lassu al age to which it can properly 
be applied 'lliere are, however, a few— such as the simple 
and graceful “ Durnie sumus lu fide ” (“ Dian’s votaries are wc ”) 
of Catullus, and “ Dianam tenerae ciicite virgines ’’ (“ Sing to 
Dian, gentle maidens ”) of Horace — which approach much more 
nearly than anything Hellenic to the form and character of 
modern hymnody, 

a. Hebrew Hymnody — For the origin ancj idea of Christian 
hymnody we must look, not to Gentile, but to Hebrew sources, 
St Augustine’s definition of a hymn, generally accepted by 
Christum antupiity, may be summed up m the words, “ praise 
to God with bong ” (“ cum cantico ”) , Bede understood the 
“ canticum ” as properly recpiiring metre , thougli he thought 
that what in Us original language was a true hymn might retain 
that character m an unmetrical translation Modern use has 
enlarged the definition, Roman (atholic writers extend it to 
the praises of saints , and the word now coniprclunds rhythmical 
prose as well as verse, and prayer and spirUUiil nieditution as 
well as praise. 

The modern distinction betwccui psalms and hymns is arbitrary 
(see Psalms) 'Ihe former word was used by the LXX. as a 
generic designation, probably because it implied an accompani- 
ment by the psaltery (said by tmsebius to ha\e been of very 
ancient use m the East) or other instruments, 'rhe cognate 
verb “ psallere ” has been constantly applied to hymns, both in 
the Eastern and m the Western Church, and the same com- 
positions which they described gcnerically as “ psalms ” were 
also called by the LXX “ odes ” {t.e. songs) and “ hymns ” 
The latter word occuis, eg m Ps, Ixxn 20 (“ the hymns of 
David the sem of Jesse ”), m Ps Ixv. i, and also in the Greek 
titles of the 6th, 54th, SStli, 67th and 76th (this numbering ol 
the psalms being that of the English version, not of the LXX.) 
'Ihc 44th chapter of Lcclesiasticus, “ Let us now praise famous 
men,” cScc , is entitled m the Greek varipiov " 'Ihe Fathers’ 

Hymn ” Bede speaks of the whole, book of Psalms as called 
“ liber hymnorum,” by the umvers<d consent of Hebrews, 
Greeks and Latins 

In the New Icstamcnl we find our Loid and His apostles 
singing a hymn (i>/u')y«TueT£s i^yKOoy), after the institution of 
the Lord’s Supper, St Paul and Silas doing the same (Viovv 
rhv &€ 6 v) in their piison at Philippi, St James recommending 
psalm-smging (^uAAtTcu), and St Paul “ psalms and hymns 
and spiritual songs ’ (yi-aA/xots kuI vp.vois kuX c^l^ats nvevfia.riKo.ls) 
St Paul also, in the 14th chapter of the first epistle to the Corin- 
thians, speaks of singing (y^-uAcS) and of every man’s psalm 
(cKwcTTos y/xdii/ tfiaXfxbv ixti), in a context which plainly has lefer- 
ence to the assemblies of the Coiinthian Christians for common 
worship. All the words thus used were applied by the 1 .XX 
to the Davidical psalms , it is thciefore possible that these only 
may be intended, in the different places to which we have 
referred. But there are m St Paul’s epistles several passages 
(Eph, V 14 , I Tim. m. 16 , i Tim vi. 15, 16 ; 2 'fim ii 11, 12) 
which have so much of the form and character of later Oriental 
hymnody as to have been supposed by Michaelis and otheis to 
be extracts from original hymns of the Apostolic age, 'I wo of 
them are apparently introduced as quotations, though not 
found elsewhere in the Scnptuies. A third has not only rhythm, 
but rhyme. The thanksgiving prayer of the assembled disciples, 
recorded in Acts iv., is both in substance and m manner poetic.U ; 
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and in the cantidt i., “ Magnificat/’ ‘‘ Boncdictus,” &c , wtnoh 
manifestly followed the form and style of Hebrew poetry, hymns 
or songs, proper for liturgical use, have always been reoogmaed 
by the church. 

3 tastern Church Hymnody hymn of our Lord, the 
prrrtpts of the apostles, the angelic song at Uie nativity, and 
“ Benedicite omnia opera ” are referred to in a curious metncaJ 
prologue to the hymnary of the Morarabic Breviary as preced- 
ents for the praxtice of the Western Church* In this respect, 
however, the Western Church followed the Eastern, m which 
hymnody prevailed from the earliest tunes 

Philo describes the "Iheraputae {qv ) of the neighbourhood of 
Alexandria as composers of original hymns, which (as well as 
old) weie sung at their great religious festivals-— the 
peutae pooplc listening m silence till they came to the closing 
strains, or refrains, at the end of a hymn or stanza (the 
“ acrotcleutia ” and “ ephymnia ”), in whicli all, women as well 
as men, heartily joined These songs, he says, were m various 
metres (for which he uses a number of technical terms) , some 
were choral, some not , and they were divided into variously 
constructed strophes or stanzas. Eusebius, who thought that 
the Theraputac were communities of Christians, says that the 
Christian practice of his own day was in exact accordance 
with this description 

The practice, not only of singing hymns, but of smging them 
antiphonally, appears, from the well-known letter of Pliny to 
lYajan, to have been established m the Bithynian 
phoaai churches at the beginning of the and oentury They 
Mtaging ''cre accustomed “ stato die ante lueem convenirc, 
carmenque Christo, quasi Deo, diccrc sgcum invurm.” 
This agrees well, m pomt of time, wiUi the traditton recorded 
by the historian .Socrates, that Ignatius (who suffered martyr- 
dom about A D 107) was led by a vision or dream of angels 
singing hymns in that manner to the Holy Trinity to introduce 
antiphonal singing into the church of Antioch, from vhich it 
quickly spread to other churches. ’ITiere seems to be an allusion 
to choral singing m the epistle of Ignatius himself to the Romans, 
■where he exhorts them, y«v6fi€%>ot” (“having formed them- 

selves into a choir ’’), to “ sing praise to the E'ather m Christ 
Jesus ’’ A statement of Theodoret has sometimes been supposed 
to refer the origin of antiphonal singing to a much later date , 
but this seems to relate only to the singing of Old Testament 
Psalms {ri]v Aai’tSiKi/e the alternate chanting of 

which, by a choir divided into two parts, was (according to that 
statement) first introduced into the church of Antioch by two 
monks famous m the history of their time, E'lavianus ancl Dio- 
dorus, under the emperor Constantins II. 

Other evidence of the use of hymns in the and century is 
contained in a fragment of Cams, preserved by Eusebius, which 
refers to “ all the psalms and odes written by faithful 
caatuiy. brethren from the beginning,” as “ hymning Christ, the 
Word of God, as God.” Tertulban also, in his descrip- 
tion of the “ Agapae,” or love-feasts, of his day, says that, after 
washing hands and bringing m lights, each man was invited to 
come forward and sing to God’s praise something either taken 
from the Scriptures or of his own composition (*‘ ut quisque de 
Sacris Scriptuns vel proprio mgenio potest ”). George Bull, 
bishop of St David’s, believed one of those primitive compositions 
to be the hymn appended by Clement of Alexandria to his 
Paedago^tis , and Archbishop Ussher considered the ancient 
morning and evening hymns, of which the use was enjomed by 
the Apostolical Cousittuttons, and which are also mentioned m 
the “ Tract on \ irginity ” printed with the works of St Athan- 
asius, and m St Basil’s treatise upon the Holy Spirit, to belong 
to the same family Clement’s hymn, in a short anapaestic 
metre, beginning (tto/uov mohiov dSatJu (or, according to some 
editions, /juenAtv ttyiwv, .\&y€ iraySafid'^w /) — translated by the 
Rev. A. Chatfield, “O Thou, the King of Saints, all-cunquenng 
Word ”), IS rapid, spirited and well-adapted for singing. The 
Greek “Morning Hjmn” (which, as divided into verses by 
Archbishop Ussher in his treatise De Symbohs, has a majestic 
rhythm, resembling a chonc or dithyrambic strophe) is the 


original form of “ Gloria m Excelsis,” still said or sung, with 
some variations, m all branches of the church which have not 
rchnquished the use of liturgies. Ihe Latin form of Uu'> hymn 
(of which that m the English communion office is an exact 
translation) is said, by Bede and other ancient writers, to have 
been brought into use at Rome by Pope Telesphorus, as early as 
the time of the emperor Hadrian A third, the Vtsper or “ Lauip- 
lighting ” hymn (“ «/><<« l\af»oy dyta? 8d^7;s ”— translated by 
Canon Bright “ Light of Gladness, Beam Divine ”), holds its 
place to this day in the services of the Greek nte 
In the 3rd century Origen seems to have had in his g^atury 
mind the words of some other h> mns or h> mn of like 
Character, when he says (in his treatise Against Celsus ) . “ We 
glorify m hymns God and His only begotten .Son , as do also the 
Sun, the Moon, the Stars and all the host of heaven All these, 
in one Divine chorus, with the just among men, glorify m hymns 
God who IS over all, and His only begotten Son.” So highly 
were these compositions esteemed m the Syrian churches that 
the council which deposed Paul of Samosata from the see 
Antioch m the time of Aurelian justified that act, m its synodical 
letter to the bishops of Rome and Alexandna, on tins ground 
(among others) that he had prohibited the use of hymns of that 
kind, by uninspired writers, addressed to Christ. 

After the conversion of Constantine, the progre.ss of hymnody 
became doscly connected with church controversies There 
had bc'cn m JCdcvsa, at the end of the 2nd or early m the 3rd 
century, a Gnostic writer of conspicuous ability, named Barde- 
sanes, who was succeeded, as the head of his sect or school, by 
his son Ilarinonius. BoUi father and son wrote hymns, and set 
them to agreeable melodies, which acquired, and m the 4th 
century still retamed, much local popularity Ephracm Syrus, 
the first voluminous hymn-wntei whose works remain to us, 
thinking that the same melodies might be made useful to the 
faith, if adapted to more orthodox words, composed to them a 
large number of hymns m the .Syriac language^ principally in 
tetrasyllable, pentasyllable and hejitasy liable metres, divided 
into strophes of from 4 to 12, 16 and cvtii 20 lines each. When 
a strophe contained five lines, llie fifth was generally an 
“ ephymnium,” detached in sense, and consisting of a prayer, 
invocation, doxology or the like, to be sung antiphonally, either 
in full chorus or by a separate part of the choir. The Syrmc 
Chrestomathy of August Hahn (Leipzig, 1825), and the third 
volume of H A. Daniels Thesaurus Hymnologicus (Leipzig, 
1841-1856), contain specimens of these hymns. Some of them 
have been translated into (unmetrical) English by the Rev. 
Henry Burgess {Select Metrical Hymns of Ephrem Syrus, &c., 
1853). A considerable number of thos'e so translated are on 
subjects connected with death, resurrection, judgment, &c., 
and display not only Christian faith and hope, but much sim- 
plicity and tenderness of natural feeling. Theodoret speaks 
of the spiritual songs of Ephraem as very sweet and profitable, 
and as adding much, m his (Theodoret’s) time, to the brightness 
of tlie commemorations of martyrs m the Syrian Church. 

The Greek hymnody contemporary with Ephraem followed, 
with some licence, classical models. One of its favounte metres 
was the Anacreontic , but it also made use of the short 
anapaestic, Ionic, iambic and other lyrical measures, as well as 
the hexameter and pentameter. Its principal authors were 
Methodius, bishop of Olympus, who died about a d. 311, Synesius, 
who became bishop of Ptolemais in Cyrenaica m 410, and 
Gregory Nazianzen, for a short time (380-381) patriarch of 
Constantmi^le. The merits of these writers have becn^perhaps 
too much depreciated by the admirers of the later Greek 
“ Melodists ” They have found an able English translator in 
the Rev. Alien Chatfield {Songs and Hymns of Earliest Greek 
Christian Poets, London, 1876) Among the most striking of 
their works are jxvw«o Xpurri (“ Lord Jesus, think of me ”), by 
S> nesius, «■€ dtpSirov fiovapyi^v (“0 Thou, the One Supreme”) 
and ricroi 6>eAe« yev€tr^at (“0 soul of mine,repming”), by Gregory , 
also vapBtvoi (“ The Bridegroom cometh ”X by Methodius. 
There continued to be Greek metrical hymn-writers, m a similar 
style, till a much later date. Sophronius, patriarch of Jerusalem 
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m the 7th ccnturv, %vrote seven Anacreontic hymns ; and St 
|ohn Damascene, one of the most copious of the second school 
of “ Melodists," was also the author of some long compositions 
in trimeter iambics. 

An important development of hymnody at Constantinople 
arose out of the Arran controversy Early in the ^th century 
Period Athanasius had relitiked, not only the doctrine of Anus, 

ofAriaa but the liglit character of certain hymns by which he 

ooatro- endeavoured to make that doctrine popular. When, 

veray. towards the close of that century (398), St John 

Chrysostom was raised to the metropolitan see, the Arians, 
who were still mimerous at Constantinople, had no places of 
worship withm the walls , but they were in the habit of coming 
into the city at sunset on Saturdays, Sundays and the greater 
festivals, and congregating in the porticoes and other places of 
public resort, where they sung, all night through, antijihonal 
songs, with “ acroteleutia ” (closing str.uns, or refrains), ex- 
pre-,sive of Arian doctrine, often accompanied bv taunts and 
insults to the orthodox Chrysostom was apprehensive that this 
music might draw some of the simpler church people to the Anan 
side ; he therefore organized, m opposition to it, under the 
patronage and at the cost of Eudoxia, the empress of Aicadius 
(then his friend), a system of nightly prcxessional hymn-singing, 
with silver crosses, wax-lights and other circumstances of 
ceremonial pomp Hiots followed, with bloodshed on both sides, 
and with some personal injury to the empress’s chief eunuch, 
who seems to have olliciated as conductor or director of the 
church musicians This led to the suppression, bv an imperial 
edict, of all public Anan singing . while in the church the 
practice of noc turnal hymn-smging on certain solemn cxicasions, 
thus first introduced, remaincHl an established institution 

It IS not improbable that some rudiments of the peculiar 
system of hymnody which now prevails throughout the Greek 
c'ommunion, and whose affinities are rather to the 
of Hebrew and Syriac than to the classical forms, may 
hymnody have existed in the church of Constantinople, even 
at that time Anatolius, patriarch of Constantinople 
in the middle of the 5th century, was the precursor of that 
system , but the reputation of being its proper founder belongs 
to Romanos, of whom little more is known than that he wrote 
hymns still extant, and lived towards the end of that century 
The importance of that s>stem m the services of the Greek 
church may be understood from the fact that Dr J, M Neale 
computed four-fifths of the whole space (about 5000 pages) 
ccmtained m the different service-books of that church to be 
cx^cupied by hymnody, all in a language or dialect which has 
ceased to be anywhere spoken 

The system has a peculiar technical tomiinology, m winch the 
words “ troparion,” " ode," " canon. " and " hirmus " {dpi^m) chiefly 
require explanation 

Ihe troparion is the unit of the system, being a strophe or stanza, 
seen, when analysed, to be divisible into verses or clauses, with 
regnlated caesuras, but printed xn the books as a smgle prose smtenoe, 
without markmg any cjivisions The following (turned mto EngUsh, 
from a ' canon " by John Maiiropus) may be taken as an example 
" The never-sleeping Guardian, j the patron of my soul, 1 the guide 
of my life, | allotted me by God, ( I hymn thee, Divine ^ngd | of 
Almighty God ” Dr Neale and most other writers regard all tiiesc 
"troparia" as rhythmical or modulateci prose Cardmal i B. 
Pitra, on the other hand, who m 1867 and 187O published two 
learned works on this subject, maintains that they are really metrical, 
and go\'eme<I by definite rules of prosody, of which he lays down 
sixteen Accordmg to him, each " troparion " oon tarns from three 
to thirty-three verses , each verse varies from two to thirteen 
syllabkb, often xn a continuous senes, uniform, alternate or recip- 
rocal, the metre being always syllabic, and depending, not on the 
quantity of vowels or the position of consonants, but on an harmonic 
senes of accents 

In vanous parts of the services solitary troparia are sung, under 
vanous names, "contacion," " oecos,” " cathisma,” &c , wluch mark 
distinctions either in their character or in then use 

An ode is a song or hymn compounded of several similar " troparia," 
— usually three, four or five To these is always prefixed a typical 
or standard " tropanon,” called the hirmus, by which the syilabxc 
measure, the periodic senes of accents, and m fact the whole structure 
and rhythm of the stanzas which follow it are regulated Each 
succeemug *' tropanon " m the same " ode ” contains the same 
number of verses, and of syllables in each verse, and similar accents 


on the same or equivalent syllables The " hirmus ” may either 
form the first stanza of the " ode ' itself, or (as is more frequently 
the case) may be taken from some other piece , and, when so taken, 
it IS often Indicated by initial words only, without Ixung jurmtwl lit 
length It is generally printed within commas, after the proper 
rubric of the “ode.” A hymn m uregular ' stiduot " or stanzas, 
without a ‘ hirmus," is called " idioinelon " A system of three or 
four odes is " tnodion " or ' tetraodion " 

A canon is a system of eight (Iheoritically mne) connected odes, 
the secoml l»eing always suppressed Various pauses, relicve<l by 
the interposition of other short chants or leaduigs, occur during 
the singing of a whole "canon " llie final " tropnrum " m tach 
oile of the senes is not uiifrcquently rUtached m -eiiso (like Uic 
‘ cphvmnia " of Ephraem Syrus), particularly xvhen it is in the (veiy 
common) form of a " thcotokion," or ascription of praise to the 
mother of our Ix5rd, and when it is a recurring refrain or burden 
'Fhere were two print ipal peiicxh of Greek hymnographv 
constructed on these principles — the hrst that of Romanos and 
his followers, extending over the 6th and 7ih centuries, the 
second that of the schools which arose during the Iconoclastic 
controversy m the 8th centurv, and which continued for some 
centimes afterwarcK, until the art itself died out 

The wwks of the writers of the former period were collected 
m Tropoloqta, or church hymn-books, which w'cre held m high 
esteem till the loth century, when they ceased to be 
regarded as chun'h-lxtoks, and so fell into neglect 
They are now preserved only in a very small number 
of inanuscTipts, l^om three of these, belonging to public 
libraries at Moscow, 'rurin and Rome, Gardinal Pitra has printed, 
m his Analecta, a number of interesting examples, the existence 
of which appears to have been unknown to Dr NcmIc, and wluch, 
in the cardinal’s estimation, are in many respects superior to 
the " canons,’’ , of the modem Greek service-books, from 
which all Neale’s translations (exc'ept some from Anatolius) 
are uken Cardinal Pitra’s selec tions include twenty -nine works 
by Romanos, and some by Sergius, and nine other known, as 
well as some unknown, authors. He describes them as having 
generally a more dramatic character than the " melodies ’’ 
of the later penod, and a much more animated style , and he 
supposes that they mav have been originally sung with dramatic 
accompaniments, by way of substitution for the theatric nl 
performances of Pagan times As an instance of iheir peculiar 
character, he mentions a Christmas or Epiphany hymn by 
Romanos, m twenty -five long strofihes, in which there is, fir.st, 
an ac'count of the Nativity and its accompanying wonders, and 
then a dialogue between the wise men, the Virgin mother and 
Josejih. The magi arrive, are admitted, describe the moial 
and religious condition of Persia and the East, and the cause 
and adventures of their journey , and then offer their gifts 'I he 
Virgin intercedes for them with her Son, instructs them in some 
parts of Jewish history, and ends with a prayer for the salvation 
of the world 

The controversies and persecutions of the 8th and succeeding 
centuries turned the thoughts of the "melodists ’’ of the great 
monasteries of the Studium at Constantinople aiKl „ , 

St Saba m Palestine and their followers, and those of 
the adherents of the Greek nte in Sicily and South Italy 
(who suffered much from the Saracens and the Normans), mto 
a less picturesque but more strictly theological course , and the 
inffuoQce of those controversies, in which the final success of the 
cause of “ Icons ’’ was largely due to the hymns, as well as to 
the courage and sufferings, of these confessors, was probably the 
cause of their supplanting, as they did, the works of the older 
school Cardinal Pitra gives them the praise of having dtscovered 
a graver and more solemn style of chant, and of having done 
much to fix the dogmatic theology of their churdi upon its 
present lines of near approach to the Roman 
Among the “ melodists ” of this latter Greek school there 
were many saints of the Greek church, several patriarchs 
and two emperors — Leo the Philosopher, and Constantine 
Porphyrogemtus, his son. Their greatest poets were 'ITieodore 
and Joseph of the Studium, and Cosmas and John (called 
Eteimascene) of St Saba Neale translated mto English verse 
several selected portions, or centoes, from the worI« of these 
and others, toge&er with four selections from earlier w'orks by 
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Anatolius. Some of his translations— particularly “ ITie day is 
past and over,” from Anatolius, and “ Christian, dost thou see 
them,” from Andrew of ( rctc — have been adopted into hymn- 
books used in many English churches , and the hymn “ Art thou 
weary,” which is rather founded upon than translated from 
one by Stephen the Sabaite, has obtained still more general 
p(»pularity 

4 Western Church Hymnody — It was not till the 4th century 
that Greek hymnody was imitated in the West, where its intro- 
duction was due to two great lights of the I.<itin (hurch — bt 
Hilary of Poitiers and St Ambrose of Milan 

Hilary was banished from his see of Poitiers in 356, and was 
absent from it for about four years, which he spent m Asia 
Minor, taking part during that time in one of the councils of 
the Eastern Churc h He thus had full opportunity of becoming 
acquainted with the Greek ( hurch music of that day , and he 
wrote (as bt Jerome, who was thirty years old when Hilary died, 
and who was well acquainted with his acts and writings, and spent 
some time in or near his diocese, informs us) a “ book of hymns,” 
to one of which Jerome particiil irly refeis, in the preface to the 
second liook of his own commentary on the epistle to the 
G.datKins Isidore, archbishop of Seville, who presided over 
the fouith council of Toledo, in his bcMik on the oOices of 
the chuifh, speaks of Hilary as the first I..itm hvmn- 
wrilei , that council itself, in its 13th canon, and the prologue 
to the Mo^arahic hymnaiy (which is little more than a 
versiticution of the canon), associate his name, in this respect, 
with that of Ambrose. A tradition, ancient and widely 
spread, ascribed to him the authorship of the remaikable 
" Hyinnum cheat turba fratrum, hymnum cantus pcisonet ” 
(” Hand of brethren, raise the hymn, let your song the 
hymn resound”), which is a succinct nanative, m hymnal 
form, of the whole gospel history , and is pci haps the earliest 
example of a strictly didactic hymn Both Bede and Hmcmar 
much admired this (omposition, though the former docs not 
mention, in connexion with it, the name of Hilary The priv.ite 
Use ot hymns of sue h a c harac ter by Christians in the West may 
probably have piecedecl their ec'c lesiastic al use, for Jerome 
says that in his day those who went into the fields might hear 
the ploughman at his hallelujahs, the mower at his h>mns, 
and the vine-dressei singing David’s psalms " Besides this, 
seven shorter metrical hymns attributed to Hilary are still extant. 

Of the pait taken by Ambrose, not long after Hilary’s death, 
in bringing the use of hymns into the church of Milan, we have 
Ambrost contemporary account from his convert, St Augustine 
*" ™ ■ Justina, mother of the emperor Valcntiman, favoured 
the Allans, and desired to remove Ambrose from his sec. 'Ihe 
“ devout people," of whom Augustine’s mothei, Monica, was one, 
combined to protect him, and kept guard in the church. ” 1 hen,” 
says Augustine, “ it was first appointed that, after the mannei 
of the Eastern churches, hymns and psalms should lie sung, 
lest the people should grow weary and faint through sorrow ; 
which custom has evei since been retained, and has been followecl 
by almost all congregations in other parts of the world ” He 
dcsciibes himself as moved to tears by the sweetness of these 
” hymns and canticles ” — ” d'he voices flowed into my ears , 
the truth distilled into my heart, I overflowed with devout 
affections, and was happy ” To this time, according to an 
unccitam but not improbable tradition which ascribed the 
composition of the ‘‘ 'I'e Deum ” to Ambrose, and connected 
It with the conversion of Augustine, is to be leferred the com- 
mencement of the use m the church of that sublime unmetneal 
hymn 

It IS not, howevei, to be assumed that the hymnody thus 
introduced by Ambrose was from the first used according to the 
precise order and method of the later Western ritual. To bring 
It into (substantially) that order and method appears to have been 
the work of St Benedict Walafrid Strabo, the earliest ecclesi- 
astical writei on this subject (who lived at the beginning of the 
9th century), says that Benedict, on the constitution of the 
religious order known by his name (about 530), appointed 
the Ambrosian hymns to be ttegtilarly sung in his offices for the 


canomcal hours. Hence probably originated the practice of 
the Italian churches, and of others which followed their example, 
to sing certain hymns (Ambrosian, or by the early successors of 
the Ambrosian school) daily throughout the week, at “ Vespers,” 
“ frauds ” and “ Nocturns,” and on some days at “ Compline ” 
also — vaiying them with the different ecclesiastical seasons 
and festivals, commemorations of saints and martyrs and othci 
special offices. Different dioceses and religious houses had their 
own peculiarities of iitual, including such hymns as were approved 
by their several bishops or ecclesiastical superiors, varying m 
detail, but all following the same general method Ihe national 
rituals, which were first reduced into a form substantially like 
that which has since prevailed, were probably those of Lom- 
bardy and of Spam, now known as the ” Ambrosian ” and the 
“ Mozarabic ’ The age and origin ot the Spanish ritual are 
uncertain, but it is mentioned in the 7th century by Isidore, 
bishop ot Seville It contained a copious hymnary, the original 
foim of which may be regarded as canonically approved by the 
fourth council of Toledo (633). By the 13th canon of that council, 
an opinion (whu h even then found advocates) against the use m 
churches of any hymns not taken from the Scriptures — appaiently 
the same opinion which had been held by Paul of Samosata — 
wa.s censured , and it was ordered that such hymns should be 
used in the Spanish as well as in the Gallican churches, the penalty 
of excommunication being denounced against all who might 
presume to reject them 

'Ihe hymns of which the use was thus established and 
authorized were those which entered into the daily and otliei 
offices of the church, afterwards collected in the “ Breviaries ” , 
in which the hymns “ proper ” foi ” the week,” and for “ the 
season,” continued for many centuries, with very few exceptions, 
to be derived from the earliest epoch of Latin Chuich poctiy — 
reckoning that epoch as extending from Hilary and Ambiose 
to the end of the pontificate of Gregory the Great 'Jhe 
“Ambrosian” music, to whith those hymns were generally 
sung down to the time of Gregory, was more popular and con- 
giegational than the “ Gregorian,” which then came into use, 
and afterwards prevailed In the service ol the lUiiss it was 
not the general practice, before the invention of sequences m 
the 9th century, to sing any hymns, except some from the 
.Scriptures esteemed canonical, such as the “ bong ot the 'Ihice 
Children” (“Bcnedicite omnia opeia"). But to this rule 
there were, according to Walafrid btrabo, some occasional 
exceptions, particularly m the case of Paulinus, patriauh 
of Aquileia undei t harlcmagne, himself a hymn-writer, whu 
frequently used hymns, composed by himself 01 others, in the 
cucharistic office, especially in pi ivate masses 

Some of the hymns called ” Ambrosian " (nearly xoo m 
number) are beyond all question by Ambrose himself, and the 
rest probably btdong to his time 01 to the following century 
Four, those beginning “ Aeteine rerum conditor ” (“ Dread 
Framer of the earth and sky ”), “ Deus Creator omnium ” 
(“ Maker of all things, glorious God ”), “ Veni Redemptoi 
Gentium ” (“ Redeemei of the nations, come ”) and “ Jam 
surgit hora tcrtia ” (“ Christ at this hour was crucified ”), aie 
quoted as works of Ambrose by Augustine These, and others 
by the hand of the same master, have the qualities most valuable 
in hymns intended for congregational use. Ihey are short 
and complete in themselves , easy, and at the same time elevated 
in their expression and rhythm ; terse and masculine in thought 
and language ; and (though sometimes criticized as deficient 
in theological precision) simple, pure and not technical m their 
rendei mg of the great facts and doctrines of Christianity, which 
they present in on objective and not a subjective manner. They 
have exercised a powerful influence, direct or indirect, upon 
many of the best works of the same kind m all succeeding 
generations With the Ambrosian hymns are properly classed 
those of Hilary, and the contemporary works of Pope Damasus I. 
(who wrote two hymns in commemoration of saints), and of 
Prudentius, from whose Cathemertna (“Daily Devotions”) 
and PensUphana (“ Crown-songs for Martrys ”), all poems of 
considerable, some of great length — about twenty-eight hymns. 
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found in various Breviaries, were derived. Prudentius was a 
layman, a native of Saragossa, and it was in the Spanish ritual 
that his hymns were most largely used. In the Mozarabic 
Breviary almost the whole of one of his finest poems (from which 
most churches took one part only, beginning “ Cnrde natus 
ex pmrentis”) was appointed to be sung between Easter and 
Ascension-Day, being divided into eight or nine hymns , and 
on some of the commemorations of Spanish saints long poems 
from his Peristephana were recited or sung at large. lie is 
entitled to a high rank among Christian poets, many of the hymns 
taken from his works being lull of fervour and sweetness, and 
by no means deficient in dignity or strength 

These writers were followed m the 5 th and early m the 6th 
century by the priest Seduhus, whose reputation perhaps 
exceeded his merit ; Elpis, a noble Roman lady 
(considered, by an erroneous tradition, to have been 
ceaturlea. fhc wife of the philosophic statesman Boetius) , 
Pope Gelasius I. , and Ennodius, bishop of Pavia. 
Seduhus and Elpis wrote very little from which hymns could be 
extracted , but the small number taken from their compositions 
obtained wide popularity, and have since held their ground 
Gelasius was of no great account as a h)mn-wnter, and the 
\\orks of Ennodius appear to have been knowm only in Italy 
and Spain The latter part of the 6th century produced Pope 
Gregory the Great and Venantius Fortunatus, an Italian poet, 
the friend of Gregory, and the favourite of Radegunda, queen of 
the Franks, who died (609) bishop of Poitiers. Eleven hymns 
of Gregory, and twelve or thirteen (mostly taken from longer 
poems) by Fortunatus, came into general use in the Italian, 
Galilean and British churches. Those of Gregory are in a style 
hardly distinguishable from the Ambrosian ; those of Fortunatus 
are graceful, and sometimes vigorous. He does not, however, 
deserve the praise given to him by Dr Neale, of having struck 
out a new path in Latin hymnody On the contrary, he may 
more justly be described as a disciple of the school of Prudentius, 
and as having affected the classical style, at least as much as 
any of his predecessors. 

Hie poets of this pumitive epoch, which closed with the 6th 
century, wrote m the old classical metres, anti made use of a con- 
siderable variety of them — airapaestic, anacreontic, hcndecasyllabic, 
asclepiad, hexameters and pentameters and others C>regory and 
some of the Ambrosian authors occasionally wrote m sapphics , 
but the most frequent measure was the iambic dimeter, and, next 
to that, tlie trochaic The full alcaic stanza docs not appear to 
have been used for church purposes before the 16th century, though 
some of its elements were In the greater number of these works, 
a general intention to conform to the rules of Roman prosody is 
manifest , but even those writers (like Prudentius) m whom that 
conformity was most decided allowed themselves much liberty of 
deviation from it Other works, mcluding some of the very earliest, 
and some of conspicuous merit, were of the kind described by Bede 
as not metrical but " rhythmical ” — t e (as he explains the term 

rhythm ”), " modulated to the ear m imitation of different metres ” 
It would be more coirect to call them metrical — [e g. still trochaic 
or iambic, &c., but, according to new laws of syllabic quantity, de- 
pendmg entirely on accent, and not on the power of vowels or the 
position of consonants) — laws by which the future prosody of all 
modem European nations was to be governed There are also, in 
the hymns of the primitive period (even m those of Ambrose), 
anticipations — irregular indeed and inconstant, but certainly not 
accidental — of another great innovation, destined to receive im- 
portant developments, that of assonance or rhyme, in the final 
letters or syllables of verses. Archbishop Trench, in the intro- 
duction to his Sacred Latin Poetry, has traced the whole course of the 
transition from the ancient to the modern forms of versification, 
ascribing it to natural and necessary causes, which made such 
changes needful for the due development of the new forms of spiritual 
and mtellectual life, consequent upon the conversion of the Latm- 
speakmg nations to Christianity 

From the 6th century downwards we see this transformation 
making continual progress, each nation of Western Christendom 
adding, from time to time, to the earlier hymns in its 
caatury service-books others of more recent and frequently 
tfewa- of local origin. For these additions, the commemora- 
warda. saints, &c., as to which the devotion of one 

place often differed from that of another, offered especial op- 
portunities. This process, while it promoted the development 
of a medieval as distinct from the primitive style, led also to much 


deterioration in the quality of hymns, of which, perhaps, some of 
the strongest examples may be found m a volume published in 
1865 by the Irish Archaeological Society from a manuscript in the 
library of Trinity College, Dublin. It contains a number of 
hymns by Irish saints of the 6th, 7th and 8th centuries— in 
several instances fully rhymed, and in one mixing ]'>se and laitin 
barbarously together, as was not um ommon, at a much later date, 
in semi -vernacular hymns of other countries. The Mozarabic 
Breviary, and the collection of hymns used in the Anglo-Saxon 
churches, published m 1851 by the Surtees Society (chiefly from 
a Benedictine MS in the college library of Durham, supplemented 
by other MSS. in the British Museum), supply many further illus- 
trations of the same decline of taste — such sapphics, eg, as 
the “ Festum insigne prodiit coruscurn ” of Isidore, ancJ the 
“ O veneranda Trinitas laudanda ” of the Anglo-Saxon books 
The early medieval period, however, from the time of Gregory 
the Great to that of Hildebrand, was far from deficient in the pro- 
duction of good hymns, wherever learning flourished. Bede 
in England, and Paul “ the Deacon ’’—the author of a fairly 
classical sapphic ode on St John the Baptist — in Italy, were 
successful followers of the Ambrosian and Gregoiian styles 
Eleven metrical hymns are attributed to Bede by Cassandcr , 
and there are also in one of Bede’s works {Collectanea ei floies) 
two rhythmical hymns of considerable length on the Day of 
Judgment, with the refrains “ In tremendo clie ” and “ Attcnde 
homo,” both irregularly rhymed, and, in parts, not unworthy 
of comparison with the “ Dies Irae ” Paulinus, patriarch of 
Aquileia, contemporary with Paul, wrote rhythmical trimeter 
iambics m a manner peculiar to himself Theodulph, bishop of 
Orleans (793-835), author of the famous processional hymn for 
Palm Sunday in hexameters and pentameters, ” Ciloria, laus, cl 
honor tibi sit, Rex Christe Redemptor ” (“ Glory and honour and 
laud be to Ihee, King Christ the Redeemer ”), and Hrabanus 
Maurus, archbishop of Mainz, the pupil of Ale um, and the most 
learned theologian of his day, enriched the church with some 
excellent works Among the anonymous hymns of the same 
period there are three of great beauty, of which the influence may 
be traced in most, if not all, of the “ New Jerusalem ” hymns of 
later generations, including those of Germany and Great Britain — 
“ Urbs beata Hierusalem ” (“ Blessed city, heavenly Salem ”) , 
“ Alleluia pus edite laudibus ” (“ Alleluias sound ye in strains 
of holy praise ” — called, from its burden, “ Alleluia perenne ”) , 
and ” Alleluia dulce carmen ” (“ Alleluia, song of sweetness ”), 
which, being found in Anglo-Saxon hymnancs certainly older 
than the Conquest, cannot be of the late date assigned to it, in 
his Mediaeval Hymns and Sequences, by Neale. These were 
followed by the ” Chorus novae Hierusalem ” (“ Ye Choirs of 
New Jerusalem ”) of Fulbert, bishop of Chartres. This gruup of 
hymns is remarkable for an attractive union of melody, imagina- 
tion, poetical colouring and faith. It represents, perhaps, the 
best and highest type of the middle school, between the severe 
Ambrosian simplicity and the florid luxuriance of later times. 

Another celebrated hymn, which belongs to the first medieval 
period, IS the “ Vem Creator Spiritus ” (“Come, Holy Ghost, 
our souls inspire ”). The earliest recorded occasion of 
its use IS that of a translation (898) of the relics of St cnator 
Marcellus, mentioned in the Annals of the Benedictine 
order. It has since been constantly sung throughout Western 
Christendom (as versions of it still are m the Church of England), 
as part of the appointed offices for the coronation of king-,, the 
consecration and ordination of bishops and priests, the assembling 
of synods and other great ecclesiastical solemnities. It has been 
attributed — probably m consequence of certain corruptions in 
the text of Ekkeliard’s Life of N other (a work of the 13th century) 
— ^to Charlemagne. Ekkehard wrote in the Benedictine monastery 
of St Gall, to which Notker belonged, with full access 
to Its records ; and an ignorant interpolator, regardless ® * ’ 
of chronology, added, at some later date, the word “ Great ” to 
the name of “ the emperor Charles,” wherever it was mentioned 
in that work. The biographer relates that Notker — a man of a 
gentle, contemplative nature, observant of all around him, and 
accustomed to find spiritual and poetical suggestions in common 
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Sights and sounds — was moved by the sound of a mill-wheel to 
compose his “ sequence ” on the Holy Spirit, bancti Spintus 
adsit nobis gratia ” (“ Present with us ever be the Holy Spint’s 
grace ”) , and that, when finished, he sent it as e present to 
“ the emperor Charles,” who in return sent hmi back, “ by the 
same messenger,” the hymn “ Vem Creator,” which (says Ekke- 
hard) the same “ Spirit had inspired him to wntc ” (” Sibi idem 
Spintus inspiraverat ”) If this story is to be credited— and, 
from Its ( ircumstantial and almost dramatic character, it has an 
air of truth— the author of ” Veni Creator ” was not Charlemagne, 
hut his grandson the emperor Charles the Bald Notker himself 
long survived that emperor, and died in 912. 

The invention of ” sequences ” by Notker may he regarded 
as the beginning of the later medieval epoch of I-atin hymnody. 

In the eucharistie service, in which (as has been stated) 
•gue/icei. generally used, it had been the practice, 

except at certain seasons, to sing “laud,” or “Alleluia,” 
between the epistle and the gospel, and to fill up what would 
otherwise have been a long pause, by extending the cadent^ 
upon the two final vowels of the “Alleluia” into a protracted 
strain of music It occurred to Notker that, while preserving 
the spirit of that part of the service, the monotony of the interval 
might be relieved by introducing at that point a chant of praise 
spec lally composed for the purpose With that view he produced 
the peculiar species of rhythmical composition which obtained 
the name of “ sequentia ” (probably from following after the 
close of the “ Alleluia ”), and also that of “ prosa,” because its 
structure was originally irregular and unmetneal, resembling m 
this respect the Greek “ troparm,” and the “ Tc Deum,” “ Bene- 
ditite ” and canticles. That it was in some measure suggested 
by the forms of the later Greek hymnody seems probable, Ivith 
from the intercourse (at that time frequent) between the Eastern 
and Western churches, and from the applic'ation by Ekkehard, 
m his biography and elsewhere (eg. in Lyndwood’s ProvtnetaU), 
of some technical terms, borrowed from the Greek terminology, 
to works of Notker and his schcxil and to books containing them 
Dr Nealo, in a learned di'>sortation prefixed to his coUec-tion of 
sequences from medieval Missals, and onlargcxl m a I-«itin letter to 
H A Daniel (printed m the' fifth volume of Daiucl’s Thesaurus 
hvtnnohgtcus)^ invt‘stig.ited the laws of caesur.a and moduLation which 
arc discoverable in these works Those first brought into use were 
sent by their author to Pope Nicholas I., who authorized their use, 
and that of others composetl after the same model by other bretlircn 
of St Gall, in aJl chmehes of the West 

Although the sequences of Notker .and hts school, which then 
rapidly passed into most German, French and British Missals, 
wore not metrical, tlie art of “ assonance " was much practised in 
them Many of tluwe in the Sarum and French Missah liave every 
verfcC, and even every clause or division of a verse, endmg will; the 
same vowel “ ,i ” — perhaps with some reference to tlie terminal 
letter of ” Alleluia ” Artifices such as these naturally led the way 
to the adaptation of the same kind of composition to regular metro 
•and fully devt loped rhyme Noale’s full and large collection, .ami 
the second volume of Daniel’s T hesaurus, contain numerous examples, 
both of the “ proses,” properly so called, of the Notkermn type, ana . 
of those of the later school, which (from the religious house to 
which its chief writer belonged) has boon called ” Victorine.” Most | 
Missals appear to have contained some of botli kinds In the 
m.ajority of those from which Neale’s specimens are taken, the 
metrical kind largely jirev .ailed , but m some {c g those of Sarum 
.and Li^ge) the greatei number were Notkenan 

Of the sequence on the Holy Ghost, sent by Notker (according 
to Ekkehard) to Charles the Bald, Neale says that it “was m 
use all over Europe, evTn in those countries, like Italy and Spam, 
which usually 1 ejected sequences ” ; and that, “ in the Missal 
of Palcncia, the priest w.as ordered to hold a white dove in his 
hands, while intoning the first syllables, and then to let it go ” 
Another of the most remarkable of Notker’s sequences, beginning | 
“ Media in vita ” (“ In the midst of life we are in death ”), is 
said to have been suggested to him while observing some workmen 
engaged m the construction of a bridge over a torrent near his 
monastery Catherine Wmkworth (Christtan Stngers a/ Germany, 
i8()q) states that this was long used as a battle-song, until the 1 
custom was forbidden, on account of its being supposed to 
exercise a magical influence. A translation of it (“ Mitten 
wir im Leben sind ”) is one of Luther’s funeral hymns ; and 
all but the opening sentence of that part of the burial service I 


ol the Church of England which is directed to be “ said or sung ” 
[ at the grave, “ while the corpse is made ready to be laid into 
the earth,” is taken from it. 

The “ Golden Sequeance,” “ Vem, sancte Spintus ” (“ Holy 
Spirit, Lord of Light ”), is an early example of the transition 
of sequences from a simply rhythmic^ to a metrical form. Arch- 
bishop Trench, who esteemed it “ the loveliest of all the hymns 
m the whole circle of Latin sacred poetry,” inchned to give 
cjcdit to a tradition which ascribes its authorship to Robert IL, 

[ king of France, son of Capet. Others have assigned to 
it a later date — some attributing it to Pope Innocent HI., 
and some to Stephen Langton, archbishop of Canterbury. Many 
translations, m (Jerman, English and other languages, attest 
Its merit. Berengarius of fours, St Bernard of Clairvaux 
and Abelard, in the nth century and early in the I2tli, followed 
m the same track , and the art of the Victorine school vms 
carried to its greatest perfection by Adam of St Victor (who 
died between 1173 and 1194) — “ the most fertile, and ” (m the 
concurrent judgment of Archbishop Trench and Neale) “ the 
greatest of the Latin hymnographers of the Middle Ages ” 
ITie archbishop’s selection contams many excellent specimens 
of his works. 

But the two most widely celebrated of all this class of com- 
positions — works which have exerastd the talents of the 
greatest musical composers, and of innumerable 
translators in almost all languages— are the “ Dies 
Irae ” (“ That day of wrath, that dreadful day ”), by Thomas 
of Celano, the companion and biographer of St Francis of Assisi, 
and the “ Stabat Mater doloiosa” (“By the cross 
sad vigil keeping ”) of Jatopone, or Jac'obus de Matfr. 

Benedictis, a Frsnciscan humorist and reformer, 
who was persecuted by Pope Boniface VUl for his satires on 
the prelacy of the time, and died in 1306 Besides these, the 13th 
century produced the famous sequence “ Lauda Sion salvatorem” 
(“ Sion, lift thy voice and sing ”), and the four other well-known 
sacramental hymns of St Thomas Aquinas, viz. “ Pange lingua 
gloriosi corporis mysterium ” (“ Sing, my tongue, 
the Saviour’s glory ”), “ Verbum supemum prodiens ” * 

(“ The Word, descending from above ” — not to he confounded 
with the Ambrosian hymn from which it borrowed the first 
line), “Sains solemnns juncta sint gaudia ” (“Let us with 
hearts renewed our grateful homage pay ”), and “ Adoro Te 
devote, latens Deltas ” (“ 0 Godhead hid, devoutly I adore 
Thee ”) — a group of remarkable compositions, wntten by him 
for the then new festival of Corpus Christi, of which he induced 
Pope Urban IV (1261-1265) to decree the observance. In 
these (of which all but “ Adoro Te devote ” passed rapidly into 
breviaries and missals) the doctrine of transubstantiation is 
set forth witJi a wonderful degree of scholastic precision , and 
they exercised, probably, a not unimportant influence upon the 
general reception of that dogma. They are undoubtedly works 
of genius, powerful m thought, feelmg and expression 
'These and other medieval hymn-writers of the 12 th and 13th 
centuries may be described, generally, as poet-schoolmen 
'I'heir tone is contemplative, didactic, theological > „ ^ 

they are especially fertile and ingenious in the field 
of mystical interpretation Two great monasteries 
m the East had, in the 8th and 9th centuries, been the principal 
centres of Greek hymnology , and, m the West, three monasteries 
— St Gall, near Constance (which was long the especial seat of 
German religious literature), Quny in Burgundy and St Victor, 
near Paris — obtained a similar distinction. St Gall produced, 
besides Notker, several distinguished sequence writers, probably 
his pupils — Hartmann, Hermann and Gottschalk — to the last 
of whom Neale ascribes the “ Alleluiatic Sequence ” (“ Cantemus 
runcti melodum nunc Alleluia ”), well known in England through 
lus translation, “ The strain upraise of joy and praise.” The 
chief poets of Cluny were two of its abbots, Odo and Peter the 
Venerable (1123-1156), and one of Peter’s monks, Bernard 
of Morlaix, who wrotse the remarkable poem on “ Contempt 
of the World ” m about 3000 long rollmg “ leomne-dactyhc ” 
verses, from parts of which Neale’s popular hymns, “ Jerusalem 
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the golden, ’ &c,, are taken. The abbej' of St Victor, besides 
Adam and his follower Pistor, was destined afterw^ards to produce 
the most popular church poet of the 17th centur}' 

There were other distinguished Latin hymn-writcrs of the 
later medieval period besides those already mentioned The 
name of St Bernard of Clairvaux cannot he passed 
^CUt^ over with the mere mention of the fact that he was the 
^ author of some metrical sequences. He was, m trutli, 
the father, m Latin hymnody, of that warm and 
passionate form of devotiwi which some may consider to apply 
too freely to Divine Objects the language of human affection, 
but which has, nevertheless, been popular with many devout 
persons, m Protestant as well as Roman Catholic churches. 
F. von Spee, “Angelas Silesius,” Madame Guyon, Bishop Ken, 
Count Zmze^orf and Fredenck William Faber may be regarded 
as disciples m this school Many hymns, in various languages, 
have been founded upon St Bernard’s “ Jesu dulcis memona ** 
(“ Jesu, the very thought of Thee ”), “ Jesu dukedo cordium ” 
(“Jesu, 'fhou joy of loving hearts ”)and “ Jesu Rex admirabilis ” 
(“0 Jesu, King most wonderful”) — three portioas of one 
poem, nearly aoo lines long Pietro Damiam, the friend of 
Pope Gregory VII., Marbode, bishop of Rennes, in the nth, 
Hildebcrt, archbishop of Tours, m the 12th, and St Bonaventura 
in the 13th centuries, are other eminent men who added poetical 
fame as hymnographers to high public distinction 

Before the time of the Reformation, the multiplication of 
sequences (often as unedifymg m matter as unpoetical in style) 
had done much to degrade the common conception of hymnody 
In some parts of France, Portugal, Sardinia and Bohemia, 
their use m the vernacular language had been allowed In 
Germany also there were vernacular sequences as early as the 
J2th century, specimens of which may be seen m the third 
chapter of C Winkworth’s Chrtsitati Stngers of Germany 
Scoffing parodies upon sequences arc said to have been among 
the means used m Scotland to discredit the old church services 
After the 15th century they were discouraged at Rome They 
retained for a time some of their old popularity among German 
Protestants, and were only gradually relinquished m France 
A new “ prose,” m honour of St Maxentia, is among the composi- 
tions of Joan Baptiste Santeul , and Dr Daniel’s second volume 
closes with one written in 1855 upon the dogma of the Immaculate 
Conception. 

The taste of the Renaissance w'as olJendeti by all deviations from 
classical prosody and Latinitv Pope Leo \ directed the whole 
body of the hymns in use at Rome to be reformed , aud 
R^mmttn- ecclesiasha ptxtaveram mein el Laltmlahs 

ruioaor normam, prepared by 7 acharie Ferren (1470-1530), a 
aymaa. Benedictine of Monte Cassino, afterwards a Carthusian 
and bishop of Guardia, to whom Leo had committed that bisk, 
appeared at Rome m 15.25, with the sanction of a later pope, ClemMit 
vll The next step was to revise tlie whole Roman Breviary 
That undertaking, after passing throi^h several stages under 
different popes (particularly Pius V and Hement VIII ), was at last 
brought to a conclusion by Urban VIII , m 1631 From this revased 
Breviary a large number of medieval hymns, both of the earlier 
and the later periods, were excluded , and in their places many new 
hymns, including some by Pope Urban himself, and some by Cardinal 
Bellarmme and another cardinal (Silvius Antomanus) were intro- 
duced The hymns of the primitive epoch, from Hilary to Gregory 
the Great, for the most part retained their places (e.specially m the 
offices, for every day of the week) , and there remained altogether 
from seventy to eighty of earlier date than the iith century 
Those, however, which were so retamcil w’ere freely altered, and by 
no means generally improved. The revisers appointed by lY>pe 
Urban (three learned Jesuits — Strada, Gallucci and Petrucci) 
professea to have made “ as few changes as possible ” m the works 
of Ambrose, Gregory, Prudentius, Sedulius, Fortunatus and other 
" poets of great name " But some changes, even m those works, 
were made with considerable boldness , and the pope, m the " con- 
stitution ” by which his new book was promulgated, boasted that, 
“ with the exception of a very small number (‘ perpaucis ’), which 
were either prose or merely rhythmical, all the hymns had been made 
conformable to the laws of prosody and Latxnity, those which could 
not be corrected by any muder method being entirely rewritten " 
The latter fate befel, among others, the beautiful Urbs beata 
Hierusalem,’* which now assumed the form (to many, perhaps, 
better known), of " Caelestis urbs Terusalem ” Of the very few ” 
which were spared, the chief were Ave mans stella " (“ Gentle star 
of ocean ”), Dies Irae,” '* Stabat Mater dolorosa,” the hymns of 
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Thomas Aquinas, two of St Bernard and one Ambrosian hvmn, 
” Jesu nostra Rodemptio ” (“ O Josu, our Redemption ”), which 
approaches nearer than others to the tone of St Bernard A then 
recent hymn of St Francis Xavier, with vcarcely enough merit of 
any kind to atone for its neglect of prosmly, " O Deus, ego aino I e ” 
('* O God, I love Thee, not becativse ”), was at the same time intro- 
dnred without change This liymnary of Pope Urban VIII is now 
m general use throughout the Koroaii Communion 

The Parisian hymnary underwent Ihice revisions -the first in 
1527, when a new “ Psaltery with hymns " was issued In this 
such changes only were made as the revisers thought _ 
justifiable upon the principle of correcting supyxiseil ^*y*'** 
corruptions of the original text Of these, the transposi- 
tion, “ Urbs Jcrusaltm beata,” instead of ” Urbs beata Hierusalem,” 
may be taken as a tniical example The next revision w'as m 1670- 
i 61 io, under Cardinal I‘6if‘fixc, jireceptor of I^uis XIV , an<l Frances 
Harlay, succassiv'dy aichbishops of Pans, who emiilovcd for this 
purpose Claude Santeul, of the monastoij ol St Magloire, and, 
through him, obtained tlie assistance of other luench scholars, iri- 
cluduig his more celebrated brother, Jean Baptiste Santeul, of the 
abbey of St VSetor— bettii known as ' Santoluis Victoimus " 
The third and final revision w.is completed in 1735, under the 
primacy of Girdinal Archbishop dc Vintimille, who engaged for it 
the servncea of Cliarles Cofiin, then rector of the university of P.ins 
Many old hymns were omitted in Archbishop Hai lay’s Breveuy, and 
a large number of new compositions, by the Santenls and otheis, was 
introduced It still, however, ictamed in thiir old places (without 
further changes th*in had been mtulc in i‘)27) about seventy of 
earlier date than the iith century — including thirty-one Ambrosian, 
one by Hilary, eight by Ihrudcntius, seven by Fortunatus, three by 
Paul tJjf Deacon, twxi each by SeduhuA, EJpis, Gregory and Hrabanus 
Maurus, " Vem Creator’ and ” Urbs JirusaUm beata ” Most of 
llusc disappeared m 1735, although Cardinal Vintimille, in his 
jireface, professed to have stiM admitted the old hymns, except when 
the new were better— (” v'etenbus hymnis locus datus est, nisi 
quibus, ob sententiariim vim, eleganliam verborum, et tenenores 
pietatis sensus, rcccntiores anleponi satms v isum est ”) 1 he number 

of the new was, at the same time, very largely imrcased Only 
twenty-one more ancient than the i6th century remained, of which 
those belonging to the piimiUvo epoch were but eight, viz four 
Ambrosian, two by Fortun.itus and one each by Priidontiua and 
Gregory The numbcT of Jean Baptiste Santcul’s hymns rose to 
eighty-nme, those by Colhn — including some old hymns, es 
“Jam luds orto siderc ” (" Once more the sun is biamiiig bright ”), 
which he substantially re-wrote —were cighly-three , thasc of other 
mcxlern French writers, ninety-seven Wliatevcr opinion may be 
entertained of the principles on wluch thoc Roman and Parisian 
rcvcsions proceeded, it would be unjust to deny very high praise as 
hvmn-wnters to several of their poets, especially to Coffin and Joan 
Baptiste Santeul The noble hvmn by Coffin, beginning — 

“O lute <4ui morl ilibun ' O Tliou who in tht light dokl dwell, 

Laxev loaccevs.-!, l)eu«, I o mortals unappioathvhle, 

Praesente quo 'laiirii treimmt Where nngels veil them from 1 hy ra>s, 

Nubuntque vultus Migeh,’ And tremble as they gaze, 

and several others of lus works, breathe tlie true Ambrosian spirit , 
and though Santeul (generally esteemed the better poet of the two) 
delighted m alcaics, and did not greatly affect the primitive manner, 
there can be no ques-tion as to the excellence of such hymns as his 
” Famant Sabaeis templa vaporibus ” (" Sweet incense breathes 
around ”), " Stupete gentes, fit Dcus hostia ' (” Tremble, yc Gentile 
lands ”), " Hymnis Uum resonat curia caelitum ” {” Yc m the house 
of heavenly morn"), and " Temph sacratas pande, Sion, fores” 
(" O Sion, open wide thy gates ’ ) It is a sinking testimony to tlie 
merits of those writers that such accomplished translators as the 
Rev Isaac Williams and the Rev John Chandler appear (from the 
title-page of the latter, and the jirefaccs of both) to have supposed 
their hymns to be *' ancient " and ” primitive ” Among the other 
authors associated with them, perhaps the first place is due to the 
Abb6 Besnault, of Sens, who contributed to the book of 1735 the 
” Urbs beata vera pacis Visio Jerusalem,” in the opinion of Neale 
” much superior ” to the " Caelestis urlis Jerusalem ” of the Roman 
Breviary This stood side by side with the " Urbs Jerusalem btata ” 
of 1527 (in the office for the dedication of churches) till t«22, when the 
older form was at last finally excluded by Archbishop dc Quelcii 
The Pansian Breviary of 1735 remained in use till the" national 
French service-books were superseded (as they have lately been, 
generally, if not universally) by the Roman Almost all French 
dioceses followed, not indeed the Breviary, but the example, of 
Pans, and before the end of the iStli century the ancient Latin 
hymnody was all but banished from France 

In some parts of Germany, after the Reformation, Latin hymns 
contmued to be used even by Protestants This was the case at 
HaJberstadtuntilquite a recent date In England, a few arc „ 
still occasionally used in the older universities and colleges 
Some, also, have been composed in both countries smcc 
the Reformation. The " C^rmina lyrica ” of Johann ^ 
Jakob Balde. a native of Alsace, and a Jesuit pnest ui Bavaria, have 
received high commendation from very eminent German critics, 
particularly Herder and Augustus Schlegel Some of the I^tm 
hymns of William Alard (1572-164 5), a Protestant refugee from 
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nelgium, and pastor m Holstem, have been thought worthy of a place 
m Arclibishop Trench's selection Two by W Petersen (printed 
<il tlu end of Haberkorn’s supplement to Jacobi’s Psalmodta Oer- 
manua) are good in different wa>s — one, ” Jesu dulcis amor meus " 
( " Jesus, 1 hee my soul doth love ”), being a gentle melody of spiritual 
devotion, and the other, entitled i>pes Stonis, violently controversial 
against Rome An hnglish hymn of the 17th century, ui the 
Arubiosian style, " fe Deum Patrem colimus " (“Almighty Father, 
just and good ’ ), is sung on every May-Day mornmg by the choristers 
of Magdalen ('ollcge, Oxford, from the top of the tower of their chapel , 
and another in the style of the Renaissance, of about the same elate, 
“ Te de jirofundis, summe Rex ” (" Thee from the depths, Almighty 
King), long formed p.irt of a grace formerly sung by the scholars of 
Winchester College 

? German Uvmnodv — Luther was a profit lent m and a lover 
of music. He desired (as he says m the preface to hts hymn-book 
Luther **^‘*'^ ornament” might “ m 

" a right manner serve the great Creator and His Christian 

people ” The persecuted Bohemian or Hussite Church, then 
settled on the borders of Moravia under the name of ” United 
Brethren,” had sent to him, on a mission in 1522, Michael Weiss, 
who not long afterwartls published a number of German trans- 
lations from old Bohemian hymns (known as those of the 
‘‘ Bohemian Brethren ”), with some of his own These Luther 
highly approved and recommended He himself, in 1522, 
published a small volume of eight hymns, which was enlargeci 
to 63 in 1527, and to 125 in i «;45 He had formed what he called 
a ‘‘house choir” of musical friends, to select such old and 
popular tunes (whether secular or ecclesiastical) as might be 
found iitable, and to compose new melodies, for church use 
His fellow labourers m this field (besides Weiss) were Justus 
fonas, his own especial colleague , Paul Eber, the disciple and 
friend of Melanchthon , John Walther, choirmaster successively 
to several German princes, and professor of arts, &c , at Witten- 
berg; Nicholas Deems, who from a monk became a Protestant 
teachc'r in Brunswick, and translated the ” Gloria m Excelsis,” 
»S:c , and Paul Speratus, chaplain to Duke Albert of Prussia 
in 1525 Some of their works are still popular in Germany 
Weiss’s ” Funeral Hymn,” ” Nun lasst uns den Leib begraben ” 
(“ Now lay we calmly m the grave ”) , Eber's ” Herr Jesu 
riinst, wahr Mensch und Gott ” (” Lord Jesus Christ, true Man 
and God”), and ” Wenn wir in hoc listen Nothen sein” (“When 
in the hour of utmost need ”) , W'alther’s ” New Heavens and 
new Earth ” (“ Now fain my joyous heart would sing ”) , 
Deciuh’s “ To God on high be thanks and praise ” , and Speratus’s 
‘‘ Salvation now has come for all,’ are among those which 
at the time produced the greatest effect, and are still best 
remembered 

Luther’s own h>mns, thirty-seven in number (of which about 
twelve are translations or adaptations from I^tin originals), 
are for the prim ipal Christian seasons ; on the sacraments, 
the church, grace, death, A’c , and paraphrases of seven psalms, 
of a passage in Isaiah, and of the Lord’s Prayer, Ten Command- 
ments, Creed, Litany and “ Te Deum.” There is also a very 
touching and stirring song on the martyrdom of two youths 
by fire at Brussels, in 1523-1524. Homely and sometimes 
rugged in form, and for the most part objcctue in tone, they are 
full of fire, manly simplicity and strong faith. Three rise above 
the rest One for Christmas, ” Vom Himmel hoch da komm 
uh her” (“from Heaven above to earth I come”), has a 
reverent tenderness, the influence of which may be traced in 
many later productions on the same subject. That on salvation 
through Christ, of a didactic character, “Nun freuet euch, 
lieben Christen g’mein ” (“ Dear Christian people, now rejoice ”), 
is said to have made many conversions, and to have been once 
taken up by a large congregation to silence a Roman CathoUc 
preacher in the cathedral of Frankfort. Pre-eminent above all 
IS the celebrated paraphrase of the 46th Psalm • “ Em’ feste 
Burg ist unser Gott ” (“ A sure stronghold our God is He ’’)— 
“ the production ” (as Ranke says) “ of the moment in which 
Luther, engaged m a conflict with a world of foes, sought strength 
in the consciousness that he was defending a divine cause which 
could never perish ” Carlyle compares it to “ a sound of Alpine 
avalanches, or the fust murmur of earthquakes.” Heme called 
It “ the Marseillaise of the Reformation.” 


Luther spent several years in teaching his people at Wittenberg 
to sing these hymns, which soon spread over Germany Without 
adopting the hyperbolical saying of Coleridge, that “ Luther 
did as much for the Reformation by his hymns as by his transla- 
tion of the Bible,” it may truly be affirmed that, among the 
secondary means by which the success of the Reformation was 
promoted, none was more powerful. They were sung every- 
where — in the streets and fields as well as the churches, in the 
workshop and the palace, “ by children in the cottage and by 
martyrs on the scaffold ” It was by them that a congregational 
character was given to the new Protestant worship. This success 
they owed partly to their metrical structure, which, though 
sometimes complex, was recommended to the people by its 
ease and vanety , and partly to the tunes and melodies (many of 
them already well known and popular) to which they were set. 
They were used as direct instruments of teaching, and were 
therefore, in a large measure, didactic and theological , and it 
may be partly owing to this cause tliat German hymnody came 
to deviate, so soon and so generally as it did, from the simple 
idea expressed m the ancient Augustinian definition, and to 
comprehend large classes of compositions which, m most other 
countries, would be thought hardly suitable for church use 
The principal hymn-writers of the Lutheran school, m the 
latter part of the i6th century, were Nikolaus Selnecker, Herman 
and Hans Sachs, the shoemaker of Nuremberg, also 
known in other branches of literature All these otLuth!^ 
wrote some gtx>d hymns. Ihey were succeeded by 
men of another sort, to whom F A Cunz gives the 
name of “ master-singers,” as having raised both the poetu-al 
and the musical standard of German hymnody — Bartholomaus 
Ringwaldt, Ludwig Helmbold, J ohannes Pappus, Martin Schalling, 
Rutihus and Sigismund Wemgartner The principal topics 
of their hymns (as if with some foretaste of the calamities 
which were soon to follow) were the vanity of earthly things, 
resignation to the Divine will, and preparation for death 
and judgment The well-known English hymn, “ Great God, 
what do I see and hear,” is founded upon one by Ringwaldt 
Of a quite different character were two of great beautv and 
universal popularity, composed by Philip Nicolai, a Westphalian 
pastor, during a pestilence in 1597, and published by him, 
with fine chorales, two years afterwards One of these (the 
“ .Sleepers wake ' a voice is calling,” of Mendelssohn’s oratorio, 
Si Paul) belongs to the family of Advent or New Jerusalem 
hymns. The other, a “ Song of the believing soul concermng the 
Heavenly Bridegroom ” (“ Wie schon leucht’t uns der Morgen- 
stem” — “ O mornmg Star, how fair and bright ”), became the 
favourite marriage hymn of Germany 
The hymns produced during the 'Ihirty Years’ War are char- 
acteristic of that unhappy time, which (as Miss Winkworth says) 
“caused religious men to look away from this world,” period ot 
and made their songs more and more expressive of Thirty 
personal feelings. In point of refinement and graces Year*’ 
of style, the hymn-writers of this period excelled 
their predecessors. Their taste was chiefly formed by the in- 
fluence of Martin Opitz, the founder of what has been called 
the “ first Silesian school ” of German poetry, who died com- 
paratively young in 1639, and who, though not of any great 
onginal genius, exercised much power as a critic Some of the 
best of these works were by men who wrote little In the famous 
battle-song of Gustavus Adolphus, published (1631) after the 
victory of Breitenfeld, for the use of his army, “ Verzage nicht 
du Hauflein klein ” (“ Fear not, O little flock, the foe ”), we have 
almost certainly a composition of the hero-king himself, the 
versification corrected by his chaplain Jakob Fabncius (1593- 
1654) and the music composed by Michael Altenburg, whose 
name has been given to the hymn. This, with Luther’s para- 
phrase of the 67^ Psalm, was sung by Gustavus and his soldiers 
before the battle of Lutzen in 1632. Two very fine hymns, 
one of prayer for deliverance and peace, the other of trust in 
God under calamities, were written about the same time by 
Matthaus Ldwenstem, a saddler’s son, poet, musiaan and 
statesman, who was ennobled after the peace by the emperor 
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Ferdinand III. Martin Rinckhart, m 1636, wrote the “ Chorus 
of God’s faithful children ” (“ Nun danket alle Gott ” — “ Now 
thank we all our God ”), introduced by Mendelssohn m his 
“ Lobgesang,” which has been called the “ Te Deum ” of Germany, 
being usually sung on occasions of public thanksgiving Weissel, 
in 1635, composed a beautiful Advent hymn (“ Lift up vour heads, 
ye mighty gates ”), and J. M. Meyfart, professor of theology at 
Erfurt, in 1642, a fine adaptation of the ancient “ Urbs beata 
Hierusalem ” The hymn of trust in Providence by George 
Neumark, librarian to that duke of Weimar (“ Wer nur den 
lieben Gott lasst waken ” — “ Leave God to order all thy ways ”), 
IS scarcely, if at all, inferior to that of Paul Gerhardt on the same 
theme Paul Flemming, a great traveller and lover of nature, 
who died in 1639, also wrote excellent compositions, coloured 
by the same tone of feeling , and some, of great ment, were 
composed, soon after the close of the war, by I.ouisa Henrietta, 
electress of Brandenburg, granddaughter of the famous admiral 
Coligny, and mother of the first king of Prussia. With these 
may be classed (though of later date) a few striking hymns of 
faith and prayer under mental anxiety, by Anton Ulrich, duke 
of Brunswick 

The most copious, and in their day most esteemed, hymn- 
writers of the first half of the 17th century, were Johann Heer- 
mann and Johann Rist Hetrmann, a pastor m Silesia, 
^ ‘ ' the theatre (in a peculiar degree) of war and persecu- 
tion, experienced in his own person a very large share of the 
misenes of the time, and several times narrowly escaped a 
violent death. His Devolt mustra cordts, published m 1630, 
reflects the feelings natural under such circumstances With a 
correct style and good versification, his tone is subjective, and 
the burden of his hymns is not praise, but prayer Among his 
works (which enter largely into most German hymn-books), 
two of the best are the “ Song of Tears ” and the “ Song of 
Comfort,” translated by Miss Winkworth in her Chnsttan 
Singers of Germany. Rist published about 600 hymns, “ pressed 
out of him,” as he said, ‘‘ by the cross ” He was a pastor, and 
son of a pastor, in Holstein, and lived after the peace to enjoy 
many years of prosperity, being appointed poet-laureate to the 
emperor and finally ennobled. The bulk of his hymns, like those 
of other copious writers, are of inferior quality , but some, 
particularly those for Advent, Epiphany, Easter Eve and on 
Angels, are very good They are more objective than those of 
Heermann, and written, upon the whole, in a more manly spirit. 

Next to Heermann and Rist in fertility of production, 
‘ and above them in poetical genius, was Simon Dach, 
professor of poetry at Konigsberg, who died in 1659. 
Winkworth ranks him high among German poets, “ for the 
sweetness of form and depth of tender contemplative emotion 
to be found in his verses ” 

'rhe fame of all these writers was eclipsed in the latter part of 
the same century by three of the greatest hymnographers whom 
Germany has produced — Paul Gerhardt (1604-1676), 
* ' Johann Franck (1618-1677) and Johann Scheffler 

(1624-1677), the founder of the ” second Silesian school,” who 
assumed the name of “ Angelus Silesius ” Gerhardt is by uni- 
versal consent the prince of Lutheran poets His compositions, 
which may be compared, m many respects, to those of the 
Chnsttan Year, are lyric poems, of considerable length, rather 
than hymns, though many hymns have been taken from them 
They are, with few exceptions, subjective, and speak the language 
of individual experience They occupy a middle ground between 
the masculine simplicity of the old Lutheran style and the highly 
wrought religious emotion of the later pietists, towards whom 
they on the whole incline. Being nearly all excellent, it is not 
easy to distinguish among the 123 those which are entitled 
to the highest praise Two, which were written one during the 
war and the other after the conclusion of peace, “ Zeuch em zu 
deinen Thoren ” (“ Come to Thy temple here on earth ”), and 

Gottlob, nun ist erschollen ” (” Thank God, it hath re- 
sounded ”), are historically interesting Of the rest, one is well 
known and highly appreciated in English through Wesley’s 
translation, “ ^mmit thou all thy ways ” ; and the evening 


and spring-tide hymns (” Now all the woods are sleeping ” and 
“ Go forth, my heart, and seek delight ”) show an exquisite 
feeling for nature , while nothing can lie more tender and 
pathetic than “ Du bist zwar mem und bleibest mein ” (” I hou ’rt 
mine, yes, still thou art mine own "), on the death of 
his son Franck, who was burgomaster of Guben in 
Lusatia, has been considered by some second only to Gerhardt 
If so, It IS with a great distance between them. His approach to 
the later pietists is closer than that of Gerhardt. His hymns 
were published, under the title of Getsihche und weltlirhe Gedichte. 
m 1674, some of them being founded on Ambrosian and otlier 
Latin originals Miss Winkworth gives them the praise of a 
condensed and polished style and fervid and impassioned thought 
It was after his conversion to Roman Catholicism that 
Scheffler adopted the name of “ Angelus Silesius,” ^ 
and published m 1657 his hymns, under a fantastic title, and with 
a still more fantastic preface. Their keynote is divine love , 
they are enthusiastic, intense, exuberant m their sweetness, 
like those of St Bernard among medieval poets An adaptation 
of one of them, by Wesley, ” lliee will I love, my Strength, my 
Tower,” is familiar to English readers Those for the first 
Sunday after Epiphany, for .Scxagcsima Sunday and for 'rrinily 
Sunday, m Lyra Germamca, are good examples of his excellences, 
with few of his defects His hymns are generally so free from 
the expression, or even the indirect suggestion, of Roman 
Catholic doctrine, that it has been supposed they were written 
before his conversion, though publisheci afterwards 'I’he evan- 
gelical churches of Germany found no difficulty m admitting 
them to that prominent place m their services which they have 
ever since retained 

Towards the end of the 17th century, a new religious school 
arose, to which the name of ” Pietists ” was given, and of which 
Philipp Jakob Spencr was esteemed the founder, 

He and his pupils and successors, August Hermann 
Francke ancl Anastasius Freylinghausen, all wrote hymns 
Spener’s hymns are not remarkable, and Francke’s are not 
numerous Freylinghausen was their chief singer , his rhythm 
IS lively, his music florid ; but, though his book attained ex- 
traordinary popularity, he was surpassed m solid merit by other 
less fertile writers of the same school. 'Ihe “ Auf hinauf zu 
deiner Freude ” (” Up, yes, upward to thy gladness ”) of .Schade 
ma> recall to an English reader a hymn liy Seagravc, and more 
than one by Lyte , the ” Malabar lan hymn ” (as it was called b> 
Jacobi) of Johann Schutz, ” All glory to the Sovereign Good,” 
has been popular in England as well as Germany , and c ne of 
the most exquisite strains of pious resignation ever written is 
” Whate’er my God ordains is right,” by Samuel Rodigast 

Joachim Neander, a schoolmaster at Dusseldorf, and a friend 
of Spener and Schutz (who died before the full development of 
the “ Pietistic ” school), wa' the first man of eminence 
in the *‘ Reformed ” or ^Ivinistic Chun h who imitated * ” 
Lutheran hymnody This he did, while suffering persecution 
from the elders of his own church for some other religious 
practices, which he had also learnt from Spener’s example As 
a poet, he is sometimes deficient in art , but there is feeling, 
warmth and sweetness in many of his ” Bundeslicder ” or 
“ Songs of the Covenant,” and they obtained general favour, 
both m the Reformed and in Lutheran congregations The 
Summer Hymn (“ 0 Thou true God alone ”) and that on the 
glory of God in creation (” Lo, heaven and earth and sea and air ”) 
are instances of his best style 

With the “ Pietists ” may be classed Benjamin Schmolke and 
Dessler, representatives of the “ Orthodox ” division of Spener’s 
school , Philipp Friedrich Hiller, their leading poet in 
South Germany ; Gottfried Arnold and Gerhard ® 
Tersteegen, who were practically independent of ecclesiastical 
organization, though connected, one with the “ Orthodox ” 
and the other with the ” Reformed ” churches , and Nikolaus 
Ludwig, Graf von Zmzendorf. Schmolke, a pastor in Silesia, 
called the Silesian Rist (1672-1737), was perhaps the most 
voluminous of all German hymn-writers. He wrote 1188 
religious poems and hymns, a large proportion of which do not 
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rise above mediocrity His Style, if less rehned, is also less 
subjective and more simple than that of most of his con- 
temporaries Among his best and most attractive works, which 
indeed, it would be difficult to praise too highly, are the 
“ Hosianna David’s bohn,” for Palm bunday — much resembling 
a shorter hymn by Jeremy I'ayJor , tuid the Ascension, Whit- 
suntide and Sabbath hymns— “ fleavenward doth our journey 
tend,” “ Come deck our feast to-day,” and ” Light of bght, 
Desthr Dessler was a greater poet than 

* Schmolke Few hymns, of the subjective kind, are 
better than his ” I will not let Ihee go, 'Ihou Help in time of 
need,” ” 0 Friend of souls, how well is me,” and “ Now, the 
Htner. pearly gates mifotld.” Hiller (1699-1769), was a pastor 
m Wurttemlwg who, falling into ill-hcalth during the 
latter part of his ministry, published a 6’e/5///4//e Ltederhosilem ma 
didactic vein, with more taste than power, but (as Miss Winkworlh 
says) m a tone of ” deep, thoughtful, practical piety.” They 
were so well adapted to the wants of his people that to this day 
Hiller’s C’asAel is prized, next to their Bibles, by the peasantry of 
Wurtemberg , and the numerous emigrants from that port of 
Germany to America and other foreign countries generally 
Arnold. wherever they go Arnold, a 

professor at Giessen, and afterwards a pastor in 
Brandenburg, was a man of strong will, uncompromising 
character and austere views of life, intolerant and controversial 
towards those whose doctrine or practice he disapproved, and 
more indifferent to separatism and sectarianism than the 
“ orthodox ” generally thought right. His hymns, like those 
of Augustus M. 'I’oplady, whom m these respects he resembled, 
unite with considerable strength more gentleness and breadth 
of sympathy than might be expcctwl from a man of such a 
Tontee. ch.u'actcr rersteegen(i6()7-i769), whenever formally 
' separated himself from the ” Reformed ” communion, 
m which he was brought up, but whose sympathies 
were with the Moravians and with Zinzendorf, was, of all the more 
copious German hvmn-wi iters after Luther, perhaps the most 
remarkable man Pietist, mystic and missionary, he was also a 
great religious poet. His m hymns were published in 1731, m 
a volume called OeisUtchcr lilumengartl^n tnniger iSfelen 
They are intensely individual, meditative and subjective 
Wesley’s adaptations of two — ” Lo ' Go<l is here, let us adore,” 
and Thou hidden Lo\ e of God, whose source ” — arc well known 
Among those translated by Miss Wmkworth, ” O God, O .Spirit, 
Light of all that live,” and ” Come, brethren, let us go,” are 
specimens which exhibit favourably his manner and power 
Miss ('ox speaks of him as “a gentle heaven- mspued soul, 
whose hymns are the reHettion of a heavenly, happy life, his mind 
being full of a rhild-like simplicity ” , and his own poem on 
the child-character, which Miss Wmkworth has appropriately 
tomiected with Innocents’ day (“Dear Soul, couldst thou 
become a child ”) — one of his best compositions, exquisitely 
conceived and expressed — shows that this was m truth the 
ideal which he sought to realize The hymns of Zmzcndorf 
zitttta- disfigured by excess m the application of the 

dort. ' language and imagery of human affections to divine 
objects , and this blemish is also found in many 
later Moravian hymns. But one hymn, at least, of Zmzendorf 
may be mentioned with unqualified praise, as uiuting the merits 
of force, simplicity and lirevity — “ Jesu, gch voran ” (” Jesus, 
lead the way ”), which is taught to most chikiren of religious 
parents m Germany Wesley's “ Jesus, Ihy blood and righteous- 
ness ” IS a translation from Zmzendorf. 

'I'he transition from Tersteegen and Zmzendorf to Gellert 
and Klopstock marks strongly the reaction agamst PieUsm 
aoiiert. took place towards the middle of the i8th 

century The Getstluhtn Oden und Lteder of (Kristian 
F. Ollert were published m 1757, and are said to have been 
received with an enthusiasm almost like that which “greeted 
Luther’s hymns on tlxeir first appearance ” It is a proof of the 
moderation both of the author and of his times that they were 
largely used, not only by Protestant congregations, but in 
those (}erman Roman (Jathohe churches in which vernacular 


services had been ^tablished through the influence of the 
emperor Joseph II. They became the model which was followed 
by most succeedmg hymn -writers, and exceeded all others 
in popularity till the close of the century, when a new wave of 
thought was generated by the movement which produced the 
French Revolution bincc that time they have been, perhaps, 
too much depreciated. They are, indeed, cold and didactic, as 
compared with bcheffler or Tersteegen , but there is nevertheless 
in them a spirit of genuine practical piety , and, if not marlad 
by genius, tliey are pure in taste, and often terse, vigorous and 
graceful. 

Klopstock, the author of Uic Messiah, cannot be considered 
great os a hymn-writer, though his “ Sabbath Hymn ” (of 
which there is a version in Hymns from the Land 
of Luther) is simple and good Generally his h> mns 
(ten of which arc traaslated in Sheppard’s Foreign Sacred 
Lyre) are artificial and much too elaborate. 

Of the “ romantic ” school, which came in with the P rcnch 
Revolution, the two leading writers arc Friedrich Leopold von 
Hardenberg, called “ Novalis,” and Friedrich de la Motte 
Fouqu^, the celebrated author of Undine and Sintram—hoih. 
romance-writers, os well os poets Ihe genius of Novalis was 
early lost to the world , he died in 1801, not thirty years old 
Some of his hymns arc very beautiful , but even in such works 
as “Though all to 'Ihce were faithless,” and “If only He is 
mine,” there is a feeling of insulation and of despondency as to 
good in the actual world, which was perhaps inseparable from his 
ecclesiastical idealism Fouqu6 survived till 1843 p 
I In his hymns there is the same deep flow of feelmg, 
richness of imagery and charm of expression which distinguishes 
Ills prose works. I he two mtssionary hymns- Thou, solemn 
I Ocean, rollest to the strand, ” and “ In our sails all soft and 
sweetly ’’—and the exquisite composition winch finds its motive 
in the gospel narrative of blind Bartimeus, “Was du vor tausend 
Jahien ” (finely translated both by Miss Wmkworth and by Miss 
Cox), arc among the best examples 

The later German hymn-writcis of the 19th century belong, 
generally, to the revived “ Pietistic ’’ school .borne of the best, 
Johann Baptist von AllxTtmi, Friedrich Adolf 
Krummacher,andespecully Karl Joliann PhiJipp Spitta *^''*** 
(1801-1859) have produced works not unworthy of the fame of 
their nation. Mr Massic, the able translator of Spitta’s Psalter 
und llarfe (fxipzig, 1833), speaks of it as having “ obtained for 
him in Ormany a popularity onlv second to that of Paul Ger- 
hardt In Spitta’s poems (for sucli they generally are, rather 
than hymns) the subjective and meditative tone is tempered, 
not ungracefully, with a didactic element, and they are not 
disfigured by exaggerated sentiment, or by a too florid and 
rhetorical style 

6 British Ilymnody — After the Reformation, the develop- 
ment of hymnody was retarded, in both parts of Great Britain, 
by the example and influence of Geneva. Archbishop Cranmer 
appears at one time to have been disposed lo follow Luther’.s 
course, and to present to the people, in an English dress, some at 
least of the hymns of the ancient church. In a letter to King 
Henry VIII ( October 7, 1544), among some new “ processions ” 
which he had himself translated mto English, he mentions the 
Easter hymn, “ Salve, festa dies, to to memorabilis aevo ” 
(“ Hail, glad day, to be joyfully kept through all generations ”), 
of Fortunatus In the “ Primer ” of 1535 (by Marshall) and the 
one of 1539 (by Bishop Hilsey of Rjochester, published by ordei 
of the vicar-general Cromwell) there had been sevecal rude 
English hymns, none of them taken from ancient sources Kmg 
Henry’s “ Pnmer ” of 1545 (commanded by his injunction of the 
6th of May 1545 to be used throughout his dominions) was formed 
on the model of the daily offices of the Breviary , and it contains 
English metrical translations from some of the best-known 
\mhrosian and other early hymns. But in the succeeding reign 
different views prevailed A new direction had been given to the 
taste of the “Reformed” congregations in France and Switzerland 
by the French metrical translation of the Old Testament Psalms, 
which appeared about 1540. This was the joint work of Qement 
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Marot, valet or groom of the chamber to Francis I., and Theodore 
Beza, then a mere youth, fresh from his studies at Orleans, 

Marot’s psalms were dedicated to the French king and the 
ladies of France, and, being set to popular airs, became fashion- 
, able They were sung by Francis himself, the queen, 
p$^ 8 . princesses and the courtiers, upon all sorts of secular 
occasions, and also, mwe seriously and religiously, by 
the citizens and the common people They were soon perceived 
to be a power on the side ol the Reformation Calvm, who 
had settled at Geneva m the year of Marot’s return to Pans, 
was then organizing his ecclesiastical system. He rejected the 
hymnody of the breviaries and missals, and fell back upon the 
idea, anciently held by Paul of Samosata, and omderaned by the 
fourth council of Toledo, that whatever was sung m churches 
ought to be taken out of the Scriptures. Marot’s P^ter, appear- 
ing thus opportunely, was introduced mto his new system of 
worship, and appended to his cateclusm On the other hand, 
It was interdicted by the Roman Catholic pnesthood Thus it 
became a badge to the one party of the “ reformed ” profession, 
and to the other of heresy 

The example thus set produced m England the translation 
commonly known as the ^‘Old Version ” of the Psalms It was 
begun by I'homas Sternhold, whose position in the 
t^'aad ^'isehold of Henry VIII , and afterwards of Edward 
Hopkins. VI , was similar to that of Maiot with Francis I , and 
whose services to the former of those longs were re- 
warded by a substantial legacy under his will Sternhold pub- 
lished versions of nineteen Psalms, with a dedication to King 
Edward, and died soon afterwards. A second edition appeared 
in 1551, with eighteen more Psalms added, of Sternhold’s trans- 
lating, and seven others by John Hopkins, a Suffolk clergyman 
The work was continued during Queen Mary’s reign by British 
refugees at Geneva, the chief of whom were William Whitting- 
ham, afterwards dean of Durham, who succeeded John Knox as 
minister of the English congregation there, and William Kethe 
or Keith, said by Strype to have been a Scotsman, They 
published at Geneva in 1556 a scrvicc-book, containing fifty-one 
English metrical psalms, which number was increased, m later 
editions, to eighty-seven On the accession of Queen Elizabeth, 
this Genevan Psalmody was at once brought mto use m England 
— first (according to a letter of Bishop Jewell to Peter Martyr, 
dated 5th March 1^60) m one London church, from which it 
cpnckly spread to others lx>th m Uindon and in other cities 
Jewell describes the effect produced by large congregations, of 
as many as 6000 persons, young and old, women and children, 
singing it after the sermons at St Paul’s Cross — adding, “ Id 
sacnficos et diabolum aegre habet ; vident enim sacras concioncs 
hoc pacto profundius descendere in hominum animos ” The 
first edition of the completed “ Old Version ” (containing forty 
Psalms by Sternhold, sixty-seven by Hopkins, fifteen by Whit- 
tingham, six by Kethe and the rest by Thomas Norton the 
dramatist, Robert Wisdom, John Marckant and Thomas Church- 
yard) appeared in 1562 

In the meantime, the Books of Common Prayer, of 1549, 1552 
and 1559, ha/1 been successively estabhshed as law by the acts of 
uniformity of Edward VI and Queen Elizabeth In these no 
provision was made for the use of any metncal psalm or hymn on 
any occasion whatever, except at the consecration of bishops and 
the ordination of pnests, m which offices (first added m 1552) an 
English version of '* Vem Creator ” (the longw of the two now in use) 
was appointed to be " said or sung ” The canticles, ” Te Deum,” 

" Benedicite," the Nicene and Athanasian Creeds, the “ Gloria in 
Excelsis," and some other parts of the communion and other special 
offices were also directed to be “ said or sung " , and, by general 
rubrics, the chanting of the whole service was allowed 

The silence, however, of the rubrics in these books as to any other 
singing was not meant to exclude the use of psalms not expressly 
appomted, when they could be used without mterfering with the 
prescribed order of any servuce It was expressly provided by 
King Edward’s first act of uniformity (by later acts made applicable 
to the later books) that it should be lawful '* for all men, as well m 
churches, chapels, oratories or other places, to use openly any 
psalms or prayers taken out of the Bible, at any due tune, not letting 
or omittii^ thereby the service, or any part thereof, mentioned in 
the book ' And Queen Elizabeth, by one of the injunctions issued 
m the first year 01 her reign, declared her desire that the provision 


made, ‘‘ m divers collegiate and also some parish churches, for 
smging in the church, so as to promote the laudable service of music,” 
should contmuc Alter allowing the use of ‘a modest and distinct 
song in all parts of the common jirayers of the church, so that the 
same may be as plainly undorstanded as if it were read without 
smging,” the mjunction jnocooded thus — ' Aiul yet, nevertheless, 
for the comforting of such tliat delight m music, it may be ix;rmitted 
Uiat m the beginning oi m the end of Uie Common Pra>cr, either at 
morning or evening, there may be sung an hymn, or such like song 
to the praise of Almighty God, in the bet>t sort of melody and music 
that may be conveniently devised, having respect that Uie houtonce ” 
(j s Mmse) ‘ of hymn may be understaaded and pcrccnvcd ” 

The “ Old Version,” when published (by Jolui T)ayc, for the 
Stationers' Company, ” cum gratia et privilegio Kegiae Majestatis ”) 
bore upon the face of it that it was " newly set forth, and allowed 
to be sung of the people in chutcheH, before and after morauig and 
evenmg prayer, as also before and after tlie sermon ” '1 he tjuchtion 
ol Its auUionty has been at different times much debated, chu>fly by 
Peter Heylyn and Thomas Warton on one side (both of whom disliked 
and disparaged it), and by William Beveridge, blsiiop of St Asaph, 
and the Rev H. J. Todd on the other Heylyn fAys, it was ” per- 
nuitod rather than allowed,” which seems tu be a distmction without 
much difference ” Allowance,” wliicn is all that the book claimed 
for itself, IS authorization by way of permission, not of command- 
mtnt Its publication In that form could hardlv have been licensed, 
nor Could it have passed into use as it did without question, through- 
out theciiurches of Englaud, ualcM it had been ” allowed ” by some 
authority then esteemed to be sulficient Wliether that authoiity 
was royal or ecclesiastical does not apjiear, nor (considering th(‘ 
proviso m King Edward’s act of uniformity, and Queen liiizabeUt's 
injunctions) is it very important No inference tan jU-stly be diawn 
from the inability of inquirers, m Heylyn’s time or since, to discover 
any public record bearing upon this subject, many public documents 
of that jieriod having been lost 

In this book, as published m 1562, and for many years alter- 
words, there were (besides the versified Psalras) eleven metrical 
versions of the “ Te Deum,” canticles, laird’s Prayer (the best 
of which 19 that of the “ Benedicite ”) , and also “ Da paccni, 
Domine,” a hymn suitable to the times, rendered mto English 
from Luther , two original hymns of praise, to he sung before 
morning and evening prayer , two penitential hymns (one of 
them the “ humhle lamentation of a sinner ”) , and a hymn 
of faith, beginiung, “ laird, m Thee is all my trust ” In these 
respects, and also m the tunes which accompanied the words 
(stated by Dr Charles Burney, in his History of Music, to he 
German, and not French), there was a departure from the 
Genevan platform Some of these hymns, and some of the psalms 
also (erg those by Robert Wisdom, being alternative versions), 
were omitted at a later period , and many alterations and 
supposed amendments were from time to time made by un- 
known hands in the psalms which remained, so that the text, as 
now printed, is m many places different from that of 1 562 
In Scotland, the General Assembly of the kirk caused to he 
printed at Edinburgh in 1564, and enjoined the use of, a book 
entitled The Form of Prayers and Ministry of the ^ 
Sacraments used in the English Church at Geneva, pgmUas. 
approved and received by the Church of .Scotland , 
whereto, besides that was in the former books, are also added sundry 
other prayers, with the whole Psalms of David in English metre 
This contained, from the “ Old Version,” translations of forty 
Psalms by Sternhold, fifteen by Whittmgham, twenty-six by 
Kethe and thirty-five by Hopkins Of the remainder two were 
by John Pulleyn (one of the Genevan refugees, who became 
archdeacon of Colchester) ; six by Robert Pont, Knox’s son-in- 
law, who was a minister of the kirk, and also a lord of session ; 
and fourteen signed with the initials I. C , supposed to he John 
Craig ; one was anonymous, eight were attributed to N , two to 
M. one to T N respectively 
So matters continued in both churches until the Civil War 
During the interval, King James I. conceived the project of 
himself making a new vdrsion of the Psalms, and appears to have 
translated thirty-one of them — the correction of which, together 
with the translation of the rest, he entrusted to Sir William 
Alexander, afterwards eari of Stirling Sir William having 
completed his task, King Charles I had it examined and approved 
by several archbishops and bishops of England, Scotland and 
Ireland, and caused it to be printed m 1631 at the Oxford Uni- 
versity Press, as the work of King James , and, by an order 
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under the royal sign manual, recommended its use m all churches 
of his dominions. In 1634 he enjoined the Privy Council of 
Scotland not to suffer any other psalms, “ of any edition what- 
ever,” to be printed in or imported into that kingdom In 1636 
It was republished, and was attached to the famous Scottish 
service-book, with which the troubles began in 1637. It need 
hardly be added that the king did not succeed in bringing this 
Psalter into use in either kingdom 
When the Long Parliament undertook, in 1642, the task of 
altering the liturgy, its attention was at the same time directed 
to psalmody It had to judge between two rival translations 
of the Psalms— one by Francis Rouse, a member of the House 
of Commons, afterwards one of Cromwell’s councillors and 
finally provost of Eton , the other by William Barton, a clergy- 
man of Leicester. The House of Lords favoured Barton, the 
House of Commons Rouse, who had made much use of the labours 
of Sir William Alexander Both versions were printed by order 
of parliament, and were referred for consideration to the West- 
minster Assembly They decided in favour of Rouse His 
version, as finally amended, was published in 1646, under an 
order of the House of Commons* dated t4th November 1645 
In the following year it was recommended by the parliament 
to the General Assembly at Edinburgh, who appointed a com- 
mittee, with large powers, to prepare a revised Psalter, recom- 
mending to their consideration not only Rouse’s book but that 
of 1564, and two other versions (by Zachary Boyd and Sir 
William Mure of Rowallan), then lately executed in Scotland 
The result of the labours of this committee was the “ Paraphrase ” 
of the Psalms, which, in 1649-1650, by the concurrent authority 
of the General Assembly and the committee of estates, was 
ordered to be exclusively used throughout the church of Scotland 
Some use was made in the preparation of this book of the versions 
to which the attention of the revisers had been directed, and 
also of Barton’s , but its basis was that of Rouse It was 
received in Scotland with great favour, which it has ever since 
retained , and it is fairly entitled to the praise of striking a 
tolerable medium between the rude homeliness of the “ Old,” 
and the artificial modernism of the “ New ” English versions — 
perhaps as great a success as was possible for such an undertaking 
Sir Walter .Scott is said to have dissuaded any attempt to alter 
It, and to have pronounced it, ” with all its acknowledged 
occasional harshness, so beautiful, that any alterations must 
eventually prove only so many blemishes ” No further step 
towards any authorized hymnody was taken by the kirk of 
Scotland till the following century 

In England, two changes bearing on church hymnody were 
made upon the revision of the prayer-book after the Restoration, 
in 1661-1662 One was the addition, in the offices for con- 
secrating bishops and ordaining priests, of the shorter version 
of “ Veni Creator ” (” Come, Holy Ghost, our souls inspire), 
as an alternative form The other, and more important, was 
the insertion of the rubric after the third collect, at morning 
and evening prayer : ‘‘In quires and places where they sing, 
here followeth the anthem.” By this rubric synodical and 
parliamentary authority was given for the interruption, at that 
point, of the prescribed order of the service by singing an anthem, 
the choice of which was left to the discretion of the minister. 
Those actually used, under this authority, were for some time 
only unmetncal passages of scripture, set to music by Blow, 
Purcell and other composers, of the same kind with the 
anthems still generally sung in cathedral and collegiate 
churches But the word “anthem ” had no technical significa- 
tion which could be an obstacle to the use under this rubric of 
metrual hymns. 

The “ New Version ” of the Psalms, by Dr Nicholas Brady and 
the poet-laureate Nahum Tate (both Irishmen), appeared in 1696, 

^ ^ ^ under the sanction of an order in council of William 
Brady“ > “allowing and permitting” its use “in all such 
churches, chapels and congregations as should think fit 
to receive it.” Dr Compton, bishop of London, recommended it 
to his diocese No hymns were then appended to it ; but the 
authors added a “supplement” m‘i703, which received an 


exactly similar sanction from an order in council of Queen 
Anne In that supplement there were several new versions 
of the canticles, and of the “ Veni Creator ” , a variation of the 
old “ humble lamentation of a sinner ”, six hymns for Christmas, 
Easter and Holy Communion (all versions or paraphrases of 
scripture), which are still usually printed at the end of the 
prayer-books containing the new version , and a hymn “ on 
the divine use of music ” — all accompanied by tunes The 
authors also reprinted, with very good taste, the excellent 
version of the “ Benedicite ” which appeared in the book of 
1562 Of the hymns in this “supplement,” one (“While 
shepherds watched their flocks by night ”) greatly exceeded 
the rest in merit It has been ascribed to Tate, but it has a 
character of simplicity unlike the rest of his works. 

The relative merits of the “ Old ” and “ New ” versions 
have been very variously estimated Competent judges have 
given the old the praise, which certainly cannot be oumad 
accorded to the new, of fidelity to the Hebrew. In a*w 
both, it must be admitted, that those parts which vertiona 
have poetical merit are few and far between ; but 
a reverent taste is likely to be more offended by the frequent 
sacrifice, in the new, of depth of tone and accuracy of sense 
to a fluent commonplace correctness of versification and 
diction, than by any excessive homeliness in the old In both, 
however, some psalms, or portions of psalms, are well 
enough rendered to entitle them to a permanent place in 
the hymn-books — especially the 8th, and parts of the i8th 
Psalm, by Sternhold , the 57th, 84th and looth, by Hopkins , 
the 23rd, 34th and 36th, and part of the 148th, by Tate and 
Brady 

The judgment which a fastidious critic might be disposed 
to pass upon both these books may perhaps be considerably 
mitigated by comparing them with the works of other 
labourers in the same field, of whom Holland, m his interesting 
volumes entitled Psalmists of Great Britain, enumerates above 
150 Some of them have been real poets — the celebrated earl 
of Surrey, .Sir Philip Sidney and his sister the countess of 
Pembroke, George Sandys, George Wither, John Milton and 
John Keble In their versions, as might be expected, there 
are occasional gleams of power and beauty, exceeding anything 
to be found in Sternhold and Hopkins, or Tate and Brady , 
but even in the best these are rare, and chiefly occur where the 
strict idea of translation has been most widely departed from 
In all of them, as a rule, the life and spirit, which in prose versions 
of the psalms are so wonderfully preserved, have disappeared 
The conclusion practically suggested by so many failures is 
that the difficulties of metrical translation, always great, 
are in this case insuperable ; and that, while the psalms like 
other parts of scripture are abundantly suggestive of motive 
and material for hymnographers, it is by assimilation and 
adaptation, and not by any attempt to transform their exact 
sense into modern poetry, that they may be best used for this 
purpose 

1 he order m council of r 703 is the latest act of any public authority 
by which an express sanction has been given to the use of psalms 
or hymns m the Church of England At the end, indeed, of many 
Prayer-books, till about the middle of the 19th century, there were 
commonly found, besides some of the hymns sanctioned by that 
order in council, or of those contained in the book of 1562, a sacra- 
mental and a Christmas hymn by Doddridge , a Christmas hymn 
(varied by Martin Madan) from Charles Wesley , an Easter hymn 
of the 1 8th century, beginning “ Jesus Christ has risen to-day ” , 
and abridgments of Bishop Ken’s Morning and Evening Hymns 
These additions first began to be made in or about 1791, in London 
editions of the Prayer-book and Psalter, at the mere will and 
pleasure (so far as appears) of the printers They had no sort of 
authority. 

In the state of authority, opinion and practice disclosed by 
the preceding narrative may be found the true explanation of 
the fact that, m the country of Chaucer, Spenser, BagiUb 
Shakespeare and Milton, and notwithstanding the coagn- 
example of Germany, no native congregational g**ioaai 
hymnody worthy of the name arose till after the com- 
mencement of the x8th century. Yet there was no want of 
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appreciation of the power and value of congregational church 
music. Milton could write, before 1645 — 

" There let the peahng organ blow 
To the full-voiced ouire below 
In service high, and anthems clear, 

As may with sweetness through mine ear 
Dissolve me into ecstasies, 

And bring all Heaven before mine eyes ’* 

Thomas Mace, m his Musters Monument {iG’jG), thus described 
the effect of ps^m-smgmg before sermons by the congregation 
in York Minster on Sundays, during the siege of 1644 “ When 

that vast concording unity of the whole congregational chorus 
came thundering in, even so as it made the very ground shake 
under us, oh, the unutterable ravishing soul’s delight ' m the 
which I was so transported and wrapt up in high contemplations 
that there was no room left in my whole man, body, soul and 
spirit, for anything below divine and heavenly raptures , nor 
could there possibly be anything to which that very singing 
might be truly compared, except the right apprehension or 
conceiving of that glorious and miraculous quire, recorded in 
the scriptures at the dedication of the temple ” Nor was there 
any want of men well qualified, and by the turn of their minds 
predisposed, to shine in this branch of literature Some (like 
Sandys, Boyd and Barton) devoted themselves altf^ether to 
paraphrases of other scriptures as well as the psalms. Others 
(like George Herbert, and Francis and John Quarles) moralized, 
meditated, soliloquized and allegorized in verse Without 
reckoning these, there were a few, even before the Restoration, 
who came very near to the ideal of hymnody 

First in time is the Scottish poet John Wedderburn, who 
translated several of Luther’s hymns, and in his Compendious 
Book of Godly and Spiritual Songs added others of his 
bun brothers’) composition. Some of these 

poems, published before 1560, are of uncommon 
excellence, uniting ease and melody of rhythm, and structural 
skill, with grace of expression, and simplicity, warmth and reality 
of religious feeling Those entitled “ Give me thy heart,” 
“ Go, heart,” and “ Leave me not,” which will be found m a 
collection of i860 called Sacred Songs of Scotland, require little, 
beyond the change of some archaisms of language, to adapt them 
for church or domestic use at the present day. 

Next come the two hymns of ” The new Jerusalem,” by an 
English Roman Catholic priest signing himself F. B P (supposed 
otekMoa Baker, Presbyter ”), and by another 

^ Scottish poet, David Dickson, of which the history 
is given by Dr Bonar in his edition of Dickson’s work. This 
(Dickson’s), which begins “ O mother dear, Jerusalem,” and 
has long been popular in Scotland, is a variation and amplification 
by the addition of a large number of new stanzas of the English 
original, beginning “ Jerusalem, my happy home,” written in 
Queen Elizabeth’s time, and printed (as appears by a copy m 
the British Museum) about 1616, when Dickson was still young. 
Both have an easy natural flow, and a simple happy rendering of 
the beautiful scriptural imagery upon the subject, with a spirit 
of primitive devotion uncorrupted by medieval peculiarities 
The English hymn of which some stanzas are now often sung 
in churdies is the true parent of the several shorter forms, — 
all of more than common merit, — ^which, in modern hymn- 
books, begin with the same first line, but afterwards deviate from 
the original. Kindred to these is the very fine and faithful 
translation, by Dickson’s contemporary Drummond of Haw- 
thomden of the ancient “ Urbs beata Hierusalem ” (“ Jerusalem, 
that place divine ”). Other ancient hymns (two of Thomas 
Aquinas, and the “ Dies Irae ”) were also well translated, in 
1646, by Richard Crashaw, after he had become a Roman 
Catholic and had been deprived by the parliament of his fellow- 
ship at Cambridge 

Conspicuous among the sacred poets of the first two Stuart 
reigns m England was George Wither. His Hymnes and Songs 
Witter ^ Church appeared m 1623-1623, under a patent 
of King James I , ly which they were declared “ worthy 
and profitable to be inserted, m convenient manner and due 
place, into every English Psalm-book to metre.” His HtUlelujah 


(in which some of the former Hymnes and Songs were repeated) 
followed in 1641. Some of the Hymnes and Songs were set to 
music by Orlando Gibbons, and those in both books were written 
to be sung, though there is no evidence that the author con- 
templated the use of any of them m churches They included 
hymns for every day in Uie week (founded, as those contributed 
nearly a century afterwards by Charles Coffin to the Parisian 
Breviary also were, upon the successive works of the days of 
creation), hymns for all the church seasons and festivals, including 
saints’ days , hymns for various public occasions , and hymns 
of prayer, meditation and instruction, for all sorts and conditions 
of men, under a great variety of circumstances — being at once 
a “ Christian Year ” and a manual of practical piety. Many 
of them rise to a very high point of excellence, — particularly 
the ” general invitation to praise God ” (“ Come, O come, in 
pious lays ”), with which Halleluiah opens , the thanksgivings 
for peace and for victory, the ('oronation Hymn, a Christmas, 
an Epiphany, and an Easter Hymn, and one for St Bartholomew’s 
day (Hymns i, 74, 75, and 84 in part 1 , and 26, 29, 36 and 54 
in part 11 of Hallelujah) 

John Cosin, afterwards bishop of Durham, published in 1627 
a volume of ” Private Devotions,” for the canonical hours and 
other occasions. In this there are seven or tight 
hymns of considerable merit, — among them a very good “ 

version of the Ambrosian “ Jam lucis orto sidere,” and the 
shorter version of the ” Veni Creator,” which was introduced 
after the Restoration into the consecration and ordination 
services of the Church of England. 

The hymns of Milton (on the Nativity, Passion, Circumcision 
and “ at a Solemn Music ”), written about 1629, 
his early manhood, were probably not intended for 
singing , but they are odes full of characteristic beauty and 
power. 

During the Commonwealth, in 1654, Jeremy Taylor published 
at the end of his Golden Grove, twenty-one hymns, described 
by himself as “ celebrating the mysteries and thief 
festivals of the year, according to the manner of the rayhr 
ancient church, fitted to the fancy and devotion of 
the younger and pious persons, apt for memory, and to lie joined 
to their other prayers ” Of these, his accomplished editor. 
Bishop Heber, justly says . — 

" They are in themselves, and on their own account, very interest- 
ing compositions Ihcir metre, indeed, which is that species of 
spurious Pindaric which was fashionable with his contemporaries, 
IS an obstacle, and must always have been one, to their introduction 
into public or private psalmody , and the mixture of that alloy of 
conceits and quibbles which was an equally frequent and still greater 
defilement of some of the finest poetry of the 17th century will 
materially dimmish their effect as devotional or descriptive odes 
Yet, with all these faults, they are powerful, affecting, and often 
harmonious , there are many passages of which Cowley need not 
have been ashamed, and some which remind us, not disadvantage- 
ously, of the corresponding productions of Milton ” 

He mentions particularly the advent hymn (“ Lord, come 
away ”), part of the hymn ” On heaven,” and (as ” more regular 
in metre, and in words more applicable to public devotion ”) 
the ” Prayer for Charity ” (” Full of mercy, full of love ”) 

The epoch of the Restoration produced in 1664 Samuel 
Crossman’s Young Man's Calling, with a few “ Divine Medita- 
tions ” m verse attached to it ; in 1668 John Austin’s 
Devotions in the ancient way of offices, with psalms, 
hymns and prayers for every day in the week and every period 
holyday in the year , and in 1681 Richard Baxter’s 
Poetical Fragments. In these books there are altogether seven 
or eight hymns, the whole or parts of which are extremely good 
Crossman’s ” New Jerusalem ” (“ Sweet place, sweet plate 
alone ”), one of the best of that class, and “ My life’s a shade, 
my days ” , Austin’s “ Hark, my soul, how every thmg,” “ Fam 
would my thoughts fly up to Thee,” ” Lord, now the time 
returns,” “ Wake all my hopes, lift up your eyes ” ; and Baxter’s 
” My whole, though broken heart, O Lord,” and “ Ye holy 
angels bright.” Austin’s Offices (he was a Roman Catholic) 
seem to have attracted much attention. Theophilus Domngton, 
m 1686, published variations of them under the title of Reformed 
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Det>otto»s , George Hickes, the non*juror, wrote one of his 
numerous recommendatory piefaccs to S. Hopton’s edition , 
and the Wesleys, m their earliest hymn-book, adopted hymns 
from them, with little alteration '1 hese writers were followed 
by John Mason in 1683, and Ihomas Shepherd m 1692,— the 
former, a country clergyman, much esteemed by Baxter and other 
Nonconformists , the latter himself a Nonconfornust, who 
finally ernigrati d to America Between these two men there was 
a close alliance. Shepherd’s Pentienttal Cues being published 
as an addition to the Spiritual Songs of Mason Their hymns 
came into early use m several Nonconformist congregations , 
but, with the exception of one by Mason (” There is a stream 
which issues, forth ^’), they ore not suitable for public singing 
In those of Mason there is often a very fine vein of poetry , 
and later authors have, by extracts or centoes from different 
parts of his works (where they were not disfigured by his general 
c(uamtness), constructed several hymns of more than average 
excellence 

Tlirec other eminent names of the 17th century remain to lie 
mentioned, John Dry den. Bishop Ken and Bishop Simon 
Patrick ; with which may lie associated that of Addison, though 
he wrote in the 18th century 

Dr) den’s translation of “ Vcni Creator ” a cold and laboured 
performance, is to be met with m many hymn-books Abridg- 
ments of Ken’s morning and evening hymns are m all 
These, with the midniglit hymn, which is not inferior 
to them, first appeared m 1697, appended to the third 
edition of the author’s Manual of Prayers for Winchester Scholars 
Between these and a large number of other hymns (on the 
attributes of God, and for the festivals of the church) published 
by Bishop Ken after 1703 the contrast is remarkable. The 
universal acceptance of the morning and evening hymns is due 
to their transparent simplicity, warm but not overstrained 
devotion, and extremely popular style Those afterwards 
published have no such qualities They are mystical, flond, stiff, 
didactic and seldom poetical, and deserve the neglect 

^ ‘ into which they have fallen Bishop Patnek’s hymns 
were chiefly translations from the I^tin, most of them from 
Prudentius The best is a version of “ AlleKiia dulce carmen.” 
AddiMoa ^ attributed to Addison, not more than three 

are adapted to public singing , one (” The spacious 
firmament on high ”) is a very perfect and finished composition, 
taking rank among the best hymns in the English language ' 

hrom the preface to Simon Browne’s hymns, published m 
1720, we learn that down to the time of Dr Watts the only 
hymns known to be ” in common use, either m private families- 
or in Christian assemblies,” were those of Barton, Mason and 
Shepherd, together with “ an attempt to turn some of George 
Herbert’s poems into common metre,” and a few sacramental 
hymns by authors now forgotten, named Joseph Boyse (1660- 
1728) and Joseph .Stennett Of the 1410 authors of original 
British hymns enumerated in Daniel Sedgwick’s catalogue, 
published m 1863, 1213 are of later date than 1707 ; and, if any 
correct enumeration could be made of the tjotal number of hymns 
of all kinds published in Great Britain before and after that date, 
the proportiMi subsequent to 1707 would be very much larger. 

‘ The authorship of this and of one other, " When all thy mercies, 
O my Crod," has been made a subject of controversy, — being claimed 
for Andrew Marvell (who died in 1678), in the preface to Captain E 
Thompson’s edition (1776) of Marvell's Wcnki But this claun does 
not appear to be substantiated The editor did not give his readers 
the means of judging as to the real age, character or v«due of a manu- 
script to which he 1 cferred . he did not say that these portions of it 
were m Marvell's handwriting , he did not even himseJ 4 include 
them among Marvell's poems, as pnbhshed m the body of his edutioii , 
and he advanced a like claim on like grounds to two other poems, in 
\ery ditlercnt styles, which had been published as their own by 
Tickell aaid Mallet It is certain that all the five hymns were first 
made public m 1 7 1 2 , m papers contubuted by Adrlison to the later 
(Nos. 44X, 453, 465, 489, 3x3)1, 10 which they were introduced in a 
way which might have been expected if they were by the hand 
which wrote those papers, but which would have been unprobable, 
and unworthy o£ Addison, if they were unpublisheil w'orks of a writer 
of so much gmlus, and such note in his day, as Marvell They are 
all pnntixl a« Addison's m Dr Johnson's BrittsA Poets. 


'1 he English Independents, as represented by Dr Isaac Watts, 
have a just claim to be considered the real founders of modem 
English hymnody. Watts was the first to understand the nature 
of the want, and, by the publication of his Hymns m 1707-1709, 
and Psalms (not translations, but hymns founded on psalms) 
m 1709, he led the way m providing for it. His immediate 
followers were Simon Browne and Philip Doddridge Later in 
the rStli century, Joseph Hart, Thomas Gibbons, Miss Anne 
Steele, Samuel Medley, Samuel Stennett, John Ryland, Benjamin 
Beddome and Joseph Swam succeeded to them. 

Among these writers, most of whom produced some hymns of 
ment, and several are extremely voluminous, Isaac Watts and 
Philip Doddridge are pre-eminent It has been the ^^tte 
fashion with some to disparage Watts, as if he had * *' 
never risen above the level of his Hymns for Little Children No 
doubt his taste is often faulty, and his style very unequal, but, 
looking to the good, and disregarding the large quantity of mferioc 
matter, it is probable that more hymns which approach to a very 
high standard of excellence, and are at the same time suitable 
for congregational use, may be found in his works than in those 
of an) other English wnter Such are ” When 1 survey the 
wondrous cross,” ” Jesus shall reign where’er the sun ' (and also 
another adaptation of the same 72nd Psalm), “ Before Jehovah’s 
awful throne ” (first line of which, however, is not his, but 
Wesley’s), “ Joy to the world, the Lord is come,” ” My soul, 
repeat His praise,” “ Why do we mourn departing fnends,” 
“ ITiere is a land of pure delight,” “ Our God, our help in ages 
past,” ” Up to the hills I lift mine eyes,” and many more. It 
is true that in. some of these cases dross is found m the original 
poems mixed with gold ; but the process of separation, by bolec- 
tion without change, is not difficult As long as pure nervous 
English, unaffected fervour, strong simphaty and liquid yet 
rrunly sweetness are admitted to be characteristics of a good 
hymn, works such as these must command admiration 

Doddridge is, generally, much more laboured and artificial , 
but his place also as a hymn-wnter ought to be determined, not 
by his failures, but by his successes, of which the ^ 
number is not inconsiderable. In his better works ^ 
he 1$ distinguished by a graceful and pointed, sometimes even 
a noble style His ‘‘ Hark, the gjad sound, the, Saviour comes ” 
(which IS, indeed, hjs masterpiece), is as sweet, vigorous and 
perfect a composition as can anywhere be found. Two other 
hymns, “ How gentle God’s commands,” and that which, m 
a form slightly varied, becartve the ‘‘ 0 God of Bethel, by whose 
hand,” of the Scottish “ Paraphrases,” well represent his softer 
manner. 

Of the other followers in the school of Watts, Miss Anne Steele 
(1717-1778) IS the most popular and perhaps the best. Her 
hymn banning “ Far from these narrow scenes of night ” 
deserves high praise, even by the side of other good performances 
on the same subject 

The influence of Watts was felt in Scotland, and among the 
first whom it reacJhed there was Ralph Erskine This seems 
to have been after the, publication of Erskme’s Gospel Sonnets, 
which appeared m 1732, five years before he joined his brother 
Ebenezer in the Secessiwi Church 'fhe Gospel Sonnets became, 
as some have said, a “ people’s classic ” , but there is in them 
very bttle which belongs to the category of hymnody. More 
than nineteen-twentieths of thus very curious book are occupied 
with what are, in fact, theological treatises and catechisms, 
mystical meditations on Christ as a bndegroom or husband, 
and spiritual enigmas, paradoxes, and antithetical conceits, 
versified, it is true, but of a qualitjr of which such lines as — 

“ Faith's certain by fiducial acts, 

Sense by its evidential facts," 

mav be taken as a sample The grains of poetry scattered 
through this large mass ^ Calvinistic divinity are very few ; 
yet UL one short passage of seven stanzas (“ O send me down a 
(fraught of Jove the fire burns with a brightness so remarkable 
as to justify a- strong feeling of regret that the gift which this 
wnter evid^tly had la hun was< not more often cultivated. 
Another passage, not so well sustained, but of considerable 
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beauty (part of the last piece under the title “ The believer’s 
soliloquy ”), became afterwards, m the hands of John Berndge, 
the toundation of a very striking hymn (“ 0 happy saints, who 
walk m light ”). 

After his secession, Ralph Erskine published two paraphrases 
of the “ Soi^ of Salomon,” and a number of other “ Scripture 
songs,” paraphrased, in like manner, from the Old and New 
Testaments In these the influencjC of Watts became very 
apparent, not only by a ('hange in the writer’s general style, but 
by the direct apprc^riation of no small quantity of mutter from 
Watts’s hymns, with vanations which were not always 
improvements Hi&paraphrasesof i Cor i 24, Gal. vi 14, Heb 
vi. 17-iq , Rev v II, 13 , viK 10-17, and xii 7-ia are littlb else 
than Watts transformed One of these (Rev. vii 10-17) 
interesting as a variation and improvement, intermediate 
between the original and the form vihuh it ultimately assumed 
as the 66th ” Paraphrase ” of the Church of Scotland, of Watts’s 
“ What Iiappy men or angels these,” and “ 7 'hese glorious 
minds, how bright they shine” No one can compare it w^th 
Its ultimate product, ‘‘ How bright these glorious spints shine,” 
without perceiving that William Cameron followed Erskine, and 
only added fimsh and grace to hiB work, — both excelling Watts, 
in this instance, m simplicity as well as in coneweness. 

Of the contributioas to the authorized “ Paraphrases ” (with 
the settlement of which committees of the General Assembly of 
the Church of Scotland were occupied from 1745, or 
earber, till 1781), the most noteworthy, besides the 
prases, two already mentioned, were those of John Momson 
and those claimed for Michael Bruce 1 he obligations of 
these " Paraphrases ” to English hymnody, already traced in 
some instances (to which may be added the adoption from 
Addison of three out of the five ‘‘ Hymns ” appended to them), 
are perceptible in. the vividness and force with which these 
writers, while adhenttg with a severe simplicity to the sense of 
the passages ofi Scripture which they undertook to render, 
fulfilled the conception of a good original hymn, Morrison’s 
“ The race that long in darkness pined ” and ” Come, let us to 
the Lord our God,” and Bruce’s ” Where high the heavenly 
temple stands ” (if this was really his), are well entitled to that 
praise The advocates of Bruce in the controversy, not yet 
closed, as to the poems said to have been entrusted by him to 
John Logan, and published by Logan m his own name, also 
claim for him the credit of having varied tlie paraphrase ” Behold, 
the mountain of the Lord,” from its original form, as pnnted 
by the committee of the General Assembly in 1745, by some 
excellent touches. 

Attention must now be directed to the hymns produced 
by the “Methodist” movement, which began about 1738, 
Methodist which a/terwards became divided, between those 
hymns. esteemed Arminian, under John Wesley, those who 
adhered to the Moravians, when the original alliance 
between that body and the founders of Methodism was dissolved, 
and the Calvinists, of whom Whitfield' was the leader, and Selma, 
countess of Huntingdon, the patroness Each of these sections 
had its own hymn-wnters, some of whom didj and others did not, 
secede from the Church of England. The Wesley ans had Charles 
Wesley, Robert Seagrave and Thomas Olivers ; the Moravians, 
John Cennick, with whom, perhaps, may be classed John Byrom, 
who imbibed the mystical ideas of some of the German' schools ; 
the Calvinists, Augustus Montague Topiady, John Bemdge, 
William Williams, Martin Madkn, Thomas Haweis, Rowland Hill, 
John Newton and Wilham Cowper. 

Among all these writers, the palm undoubtedly belbngs to 
Charles Wesley. In the first voluine of hymns published by the 
ChmrUs brothers are several good translations from the 

wUhy. believed to be by John Wesley, whoj although 

he ttranslated and adapted,, is not supposed to have' 
written any original hymns ; and the influence of German 
hymnody, particulariy of the works of Paul Gerhardt, Scheffler, 
Tersteegen and.Zlnzflndorf, may be traced in a large proportion of 
Charles Wesley’s works. He is more subjective and meditative 
than Wattttand his sdiool ; there is a didactic turn, even imhis 


most objective pieces, as, for cx.xmple, in his Christmas and 
Easter hymns ; most of his works are supplicatory, and his faults 
are connected with the same habit of mind He is apt to repeat 
the same thoughts, and to lose force by redundancy- he runs 
sometimes even to a tedious length , his hymns ore not always 
symmetrically constructed, or w«ell balanced and finished oil 
But he has weat truth, depth and variety of feeling , his diction 
is manly and always to the point , never ilorid, though sometimes 
passionate and not free from exaggeration, often vuid and 
IMCturesque Of his spirited style there are few lietter examples 
than “ O for a thousand tongues to sing,” “ Blow ye the trumpet, 
lilow,” “ Rejoice, the Inrd is King ” and “ Come, let us join our 
friends above ” ; of his more tender vein, “ Happy soul, thy da vs 
are ended”, and of his fervid contemjilative style (without 
going beyond hymns fit for general use), “ O Thou who earnest 
fiom above,” “ Forth m Thy name, O Lord, I go ” and “ Eternal 
lieam of light divine ” With those whose l.isle is for hy mns in 
which warm religious feelings are warmly and demonstraln ely ex- 
pressed, “ Jesus, lover of my soul,” us as popular as any of these 

Of the other Wesleyan hymn-writers, Olivers, originally a 
Welsh shoemaker and afterwards a preacher, is the most re- 
markable He IS the author of only two works, both o//»ers 
odes, in a stately metre, and from their length unfit for 
congregational singing, but one of them, “ The God of Abraham 
praise,” an ode of singular jxiwer and lieauty 

The Moravian Methodists produced few hymns now available 
for general use The best are Cennick’s “ Children of the heavenly 
King ” and Hammond’s “ Awake and sing the song of cennick, 
Moses and the Lamb.” the former of which (abridged), usu- 
and the latter as varied by Madan, are found in many «««* 
hymn-books, and are deservedly esteemtd John 
Byrom, whose name we have thought it convenient to 
connect with these, though he did not bel-mg to the Mora\ian 
community, was the author of a Christmas hymn (“ Christians 
awake, salute the happy morn ”) which enjoys great popularity , 
and also of a short subjective hymn, very fine both m feeling and 
m expression, “ My spirit longetli for 'Ihee within my troubled 
breast.” 

The contributions of the Calvinistic Methodists to English 
hymnody are of greater extent and value Few writers of hymns 
had higher gifts than Topiady, author of “ Rock of 
ages,” by some esteemed the finest m the English 
language. He was a man of ardent temperament, enthusiastic 
zeal, strong convictions ard great energy of character “ He 
had,” says one of his biographers, “ the courage of a lion, but his 
frame was brittle as glass.” Between him and John Wesley 
there was a violent opposition of opinion, and much acrimonious 
controversy , but the same fervour and zeal which made him 
an intemperate theologian gave warmth, richness and spiritualil> 
to his hymns In some of them, particularly tliosc which, like 
“ Heathless pnnaple, arise,” are meditations after the German 
manner, and not without direct obligation to German ongmals, 
the setting is somewhat too artificial , but his art is never in- 
consistent with a genuine flow of real feeling Others (e/? 
“ When languor and disease mvade ” and “ Your harps, ye 
trembhng saints ”) fail to sustain to the end the beauty with 
which tlwy began, and would- have been lietter for abridgment. 
But in all these, and in most of his other works, there is great 
force and sweetness, both of thought and language, and an easy 
and harmonious versification 

BcrrMige, William Williams (1717-1791) and Rowland Hill, all 
men remarkable for eccentncity, activity and the devotion of 
their lives to the special work of missionary preaching, Berridgt, 
though not the authors of many good hymns, composed, wuiiams 
or a^pted from earlier compositions^ some of great 
merit One of Bemdge, adapted from Erskme, has 
been already mentiox^'; another, adapted from Watts, is 
“ Jesus, cast a look on me ” Williams, a Welshman, who wrote 
“ Guide rae ,0 Thou great Jehovah,” was especially an apostle of 
OUvinistK Methodism in his own country, and* his hymns are 
stiUi much used m the principality Rowland Hill wrote the 
popular hymn begmmng “ Exalted high at God’s right hand ” 
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If, however, the number as well as the quality of good hymns 
available for general use is to be regarded, the authors of the 
Olney Hymns are entitled to be placed at the head of 
all the writers of this Calvinistic school. The greater 
Vewtoa. number of the Olney Hymns are, no doubt, homely 
and didactic ; but to the best of them, and they are 
no inconsiderable proportion, the tenderness of Cowper and the 
manliness of John Newton (1725-1807) give the interest of 
contrast, as well as that of sustained reality If Newton carried 
to some excess the sound principle laid down by him, that 
“ perspicuity, simplicity and ease should be chiefly attended to, 
and the imagery and colouring of poetry, if admitted at all, 
should be indulged very sparingly and with great judgment,” 
if he IS often dry and colloquial, he rises at other times into 
” soul-animating strains,” such as ” Glorious things of thee are 
spoken, Zion, city of our God ” , and sometimes (as in ” Approach, 
my soul, the mercy seat ”) rivals Cowper himself in depth of 
feeling Cowper’s hymns in this book are, almost without 
exception, worthy of his name. Among them are ” Hark, my 
soul. It IS the Lord,” ” There is a fountain filled with blood,” 
” Far from the world, O Lord, I flee,” ” God moves in a mys- 
terious way ” and “ Sometimes a light surprises ” Some, 
perhaps, even of these, and others of equal excellence (such as 
“ O for a closer walk with God ”), speak the language of a 
special experience, which, m Cowper’s case, was only too real, 
but which could not, without a degree of unreality not desirable 
in exercises of public worship, be applied to themselves by all 
ordinary Christians 

During the first quarter of the 19th century there were not 
many indicatirns of the tendency, which afterwards became 
manifest, to enlarge the boundaries of British hymnody 
*c0at'u Remains of Henry Kirke White, published by 

IbymoM. Southey m 1807, contained a series of hymns, some of 
which are still muse, andafewof Bishop Heber’s hymns 
and those of Sir Robert Grant, which, though offending rather 
Or at much against John Newton’s canon, are well 
' known and popular, appeared between i8ir and 1816, 
m the Christum Observer In John Bowdler’s Remains, published 
Bawdiar death in 1815, there are a few more of 

the same, perhaps too scholarlike, character. But 
the chief hymn-writers of that period were two clergymen of 
the Established Church — one in Ireland, Thomas Kelly, and 
the other in England, William Hum — who both became Non- 
lonformists, and the Moravian poet, James Montgomery (1771- 
1854), a native of Scotland 

Kelly was the son of an Irish judge, and in 1804 published 
a small volume of ninety-six hymns, which grew in successive 
„ editions till, in the last before his death in 1854, they 

* ^ amounted to 765. There is, as might be expected, 

in this great number a large preponderance of the didactic 
and commonplace But not a few very excellent hymns may 
be gathered from them Simple and natural, without the vivacity 
and terseness of Watts or the severity of Newton, Kelly hats 
some points in common with both those writers, and he is less 
subjective than most of the ” Methodist ” school His hymns 
beginning ” Lo I He comes, let all adore Him,” and “ Through 
the day Thy love hath spared us,” have a rich, melodious move- 
ment , and another, ” We sing the praise of Him who died,” 
IS distinguished by a calm, subdued power, rising gradually from 
a rather low to a very high key. 

Hum published in 1813 a volume of 370 hymns, which were 
afterwards increased to 420. There is little m them which 
deserves to be saved from oblivion ; but one at least, 
“ There is a river deep and broad,” may bear com- 
parison with the best of those which have been produced upon 
the same, and it is rather a favourite, theme. 

The Psalms and Hymns of James Montgomery were pubhshed 
m 1822 and 1825, though written earlier. More cultivated 
Moat- artistic than Kelly, he is less simple and natural. 

gomory, Lord’s Anointed,” ” Songs of praise 

the angels sang’ and “Meicy alone can meet my 
case ” are among his most successful efforts. 


During this period, the collections of miscellaneous hymns 
for congregational use, of which the example was set by the 
Wesleys, Whitfield, Toplady and Lady Huntingdon, 
had greatly multiplied , and with them the practice 
(for which, indeed, too many precedents existed in byiw. 
the history of Latin and German hymnody) of every 
collector altering the compositions of other men without scruple, 
to suit his own doctrine or taste ; with the effect, too generally, 
of patching and disfiguring, spoiling and emasculating the 
works so altered, substituting neutral tints for natural colouring, 
and a dead for a living sense. In the Church of England the 
use of these collections had become frequent in churches and 
chapels, principally m cities and towns, where the sentiments 
of the clergy approximated to those of the Nonconformists 
In rural parishes, when the clergy were not of the ” Evangelical ” 
school, they were generally held m disfavour; for which, even 
if doctrinal prepossessions had not entered into the question, the 
great want of taste and judgment often manifested in their 
compilation, and perhaps also the prevailing mediocrity of 
the bulk of the original compositions from which most of them 
were derived, would be enough to account. In addition to this, 
the idea that no hymns ought to be used in any services of the 
Church of England, except prose anthems after the third collect, 
without express royal or ecclesiastical authority, continued 
down to that time largely to prevail among high churchmen. 

Two publications, which appeared almost simultaneously 
in 1827 — Bishop Heber’s Hymns, with a few added by Dean 
Milman, and John Keble’s Christian Year (not a hymn- 
book, but one from which several admirable hymns 
have been taken, and the well-spring of many streams 
of thought and feeling by which good hymns have 
since been produced)— introduced a new epoch, breaking down 
the barrier as to hymnody which had till then existed between 
the different theological schools of the Church of England 
In this movement Richard Mant, bishop of Down, 
was also one of the first to co-operate. It soon received 
a great additional impulse from the increased attention which, 
about the same time, began to be paid to ancient hymnody, 
and from the publication in 1833 of Bunsen’s Gesangbuch 
Among Its earliest fruits was the Lyra apostolica, containing 
hymns, sonnets and other devotional poems, most of them 
originally contributed by some of the leading authors of the 
Tracts for the Times to the British Magazine, the finest 
of which IS the pathetic “ Lead, kindly Light, amid th’ en- 
circling gloom,” by Cardinal Newman — well known, and uni- 
versally admired From that time hymns and hymn- 
writers rapidly multiplied in the Church of England, •’*'“**• 
and m Scotland also Nearly 600 authors whose publications 
were later than 1827 are enumerated in Sedgwick’s catalogue of 
1863, and about half a million hymns are now in existence 
Works, critical and historical, upon the subject of hymns, have 
also multiplied , and collections for church use have become 
innumerable — several of the various religious denominations, 
and many of the leading ecclesiastical and religious societies, 
having issued hymn-books of their own, m addition to those 
compiled for particular dioceses, churches and chapels, and to 
books (like Hymns Ancient and Modern, published 1861, supple- 
mented 1889, revised edition, 1905) which have become 
popular without any sanction from authority. To mention 
all the authors of good hymns since the commencement of this 
new epoch would be impossible , but probably no names could 
be chosen more fairly representative of its characteristic merits, 
and perhaps also of some of its defects, than those of Josiah 
Conder and James Edmeston among Enghsh Nonconformists ; 
Henry Francis Lyte and Charlotte Elliott among evangelicals in 
the Church of England ; John Mason Neale and Christopher 
Wordsworth, bishop of Lincoln, among English churchmen 
of the higher school ; Arthur Penrhyn Stanley, Edward H 
Plumptre, Frances Ridley Havergal ; and in Scotland, Dr 
Horatius Bonar, Dr Norman Macle^ and Dr George Matheson 
American hymn-wnters belong to the same schools, and have 
been affected by the same influences. Some of them have 
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enjoyed a just reputation on both sides of the Atlantic. Among 
those best known are John Greenleaf Whittier, Bishop Doane, 
Dr W. A. Muhlenberg and Thomas Hastings , and it is difficult 
to praise too highly such works as the Chnstmas hymn, “ It came 
upon the midnight clear,” by Edmund H Sears ; the Ascension 
hymn, “ Thou, who didst stoop below,” by Mrs S E Miles , 
two by Dr Ray Palmer, “ My faith looks up to Thee, 'fhou 
Lamb of Calvary,” and “ Jesus, Thou joy of loving hearts,” 
the latter of which is the best among several good English 
versions of ” Jesu, dulcedo, cordium ” , and ” Lord of all being, 
throned afar,” by Oliver Wendell Holmes. 

The more modem “ Moody and Sankey ” hymns (see Moody, 
D. L ) popularized a new Evangelical type, and the Salvation 
Army 1^ carried this still farther 

7 . Conclusion. — The object aimed at in this article has been 
to trace the general history of the principal schools of ancient 
and modem hymnody, and especially the history of its use m 
the Christian church For this purpose it has not been thought 
necessary to give any account of the hymns of Racine, Madame 
Guyon and others, who can hardly be classed with any school, 
nor of the works of Caesar Malan of Geneva (1787-1864) and 
other quite modern hymn-writers of the Reformed churches in 
Switzerland and France 

On a general view of the whole subject, hymnody is seen to 
have been a not inconsiderable factor in religious worship. 
It has been sometimes employed to disseminate and popularize 
particular views, but its spintand influence has been, on the whole, 
Catholic It has embodied the faith, trust and hope, and no 
small part of the inward experience, of generation after genera- 
tion of men, m many different countries and climates, of many 
different nations, and in many varieties of circumstances and 
condition Coloured, indeed, by these differences, and also 
by the various modes m which the same truths have been 
apprehended by different minds and sometimes reflecting 
partial and imperfect conceptions of them, and errors with which 
they have been associated in particular churches, times and 
places. Its testimony is, nevertheless, generally the same. It 
has upon it a stamp of genuineness which cannot be mistaken 
It bears witness to the force of a central attraction more powerful 
than all causes of difference, which binds together times 
ancient and modern, nations of various race and language, 
churchmen and nonconformists, churches reformed and unre- 
formed , to a true fundamental unity among good Christians , 
and to a substantial identity in their moral and spiritual 
experience (S ) 

The regular practice of hymnody m English musical history 
dates from the beginnmg of the i6th century Luther's verses 
were adapted sometimes to ancient church melodies, sometimes to 
tunes of secular songs, and sometimes had music composed for them 
by himself and others Many rhyming Latin hymns are of earlic’' 
date whose tunes are identified with them, some of which tunes, 
with the subject of their Latin text, are among the Reformer's 
appropriations , but it was he who put the words of praise and 
prayer into the popular mouth, associated with rhythmical music 
which aided to imprint the words upon the memory and to enforce 
their enunciation. In conjunction with his friend Johann Walther, 
Luther issued a collection of poems for choral smgmg in 1524, which 
was followed by many others m North Germany The English 
versions of the Psalms by Stemhold and Hopkms and their prede- 
cessors, and the French version by Clement Marot and Theodore 
Beza, were written with the same purpose of fitting sacred minstrelsy 
to the voice of the multitude Goudimel m 1566 and Claudm le 
Jeune m 1607 printed harmonizations of tunes that bad then become 
standard for the Psalms, and m England several such publications 
appeared, culminating m Thomas Raven scroft's famous collection, 
Tm Whole Book of Psalms (1621) , m all of these the arrangements 
of the tunes were by various masters The English practice of 
hymn-singmg was much strengthened on the return of the exiled 
reformers from Frankfort and Geneva, when it became so general 
that, accordmg to Bishop Jewell, thousands of the populace who 
assembled at Paul's Cross to hear the preachmg would join in the 
singing of psalms before and after the sermon 

'The placing of the choral song of the church within the lips of 
the people had great religious and moral mfluence , it lias had also 
its great effect upon art, shown in the productions of the North 
German musicians ever since the first days of the Reformation, 
which abound in exercises of scholarship and imagination wrought 
upon the tunes of established acceptance Some of these are accom- 
paniments to the tunes with interludes between the several strains, 


and some are compositions for the organ or for orchestral instru- 
ments that consist of such elaboration of the themes as is displayed 
m accompaniments to voices, but of far more complicated and ex- 
tended character A special art-form that was developed to a very 
high degree, but has passed into comparative disuse, was the 
structure of all varieties of counterpoint extemporaneously upon 
the known hymn-tunes (chorals), and several masters acquired 
great fame by success in its practice, of whom J A Remken (1(123 - 
1722), Johann Pachelbel (1653-1706), Georg Boehm and the 

g -eat J S Bach are specially memorable The hymnodv of North 
ermany has for artistic treatment a strong advantage which is 
unjiossessed by that of England, in that for tlie most part the same 
verses are associated with the same tunes, so that, whenever the 
text or the music Is heard, either prompts recollection of the other, 
whereas in England tunes were always and are now often composed 
to metres and not to poems , any tune m a given metre is available 
for every poem m the same, and hence there are various tunes to 
one poem, and various poems to one tune > In England a tune 
IS named generally after some place — as " York,” " Windsor,” 
" Dundee,” — or by some other unsignifying word , in North Ger- 
many a tune is mostly named by the initi^ words of the verses to 
which it IS allied, and consequently, whenever it is heard, wdicther 
with words or without, it necessarily suggests to the hearer thi 
whole subject of that hymn of which it is the musical moiety un- 
divorceable from the literary half Manifold as they are, knowledge 
of the choral tunes is included in the earliest schooling of every 
Lutheran and every Calvmist in Germany, which thus enables .ill 
to take part in performance of the tunes, and hence expressly the 
definition of “ choral ” Compositions grounded on the standard 
tune are then not merely school exercises, but works of art which 
link the sjmpathies of the writer and the listener, and aim at ex- 
pressing the feeling prompted by the hymn under treatment 
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(1876), W Christ and M Paranikas, Anthologta Graeca carmtnum 
Chrtsitanorum (Leipzig, 1871) , F A March, Hymns with English 
Notes (New York, 1875) , R C Trench, Sacred Latin Poetry (London, 
4th ed , 1874) , J Pauly, Hymm breviarxi Romani (Aix-la-Chajjelli , 
3 vols, 1868-1870), Punort, Les Hymnes du brfviaire romatn 
(vols 1-3, 1874-1884, unfinished) , A W I- Fischtr, Kirchenlteder- 
Lexicon (Gotha, 1878-1879) , J Kayser, BeitrOge tur Geschichte der 
dltesten Kirchenhymnen (1881) , M. Manitius, Geschichte der christ- 
Itchen lateimschen Poeste (Stuttgart, 1891) , John Julian, Dictionary 
of Hymnology (1892, new ed 1907) For criticisms of metre, see 
also Huemer, Vntersuchungen iiber die dltesten christlichen Rhythmen 
(1879) ; E Bouvy, Poites et mllodes (Ntmes, 1886) , C Knimbacher 
Geschichte der byzantimschen Literatur (Munich, 1897, p 700 seq ) , 
J M Neal^ Latin dissertation prefixed to Daniel's Thesaurus, vol 5 , 
and D J Donahoe, Earl^ Christian Hymns (London, 1909) 

II Medieval — Walafnd Strabo's treatise, ch 25, De hymnis, (S-c , 
Radulph of Tongres, De psaltario observando (14th century) , 
Clichtavaens, Elucidatorium ecclesiasticum (Pans, 1556) , Faustinus 
Arcvalus, Hymnodia Hispanica (Rome, 1786) , E du Md*ril, Pofstes 
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Psalm is associated with its proper text. 



HYPAETHROS— HYPAIIA 


198 


and All^metnes evangehsches Gtsang- und Oebetbuch (1^)46) , 
Catherine Wiakworth, Chrtsttan Spngers of Gwmany (18O9) and 
Lyra (r^rtnanua (1855) , Catlierme H Dunn, Hymns from the 
i.erman (1857) , Frances L Cox, Sacred Hymns from the (terman 
(London, 1841) , MasMc, Lyra domesttca (i860) ; Appendix on 
Scniltsh Psalmody m D Laing’s edition of BaiHie s Letters and 
Journals (1841-1842) , J and C Wesley, CollrcHon of Psalms and 
Hvnms (1741) , Josiah Miller, Our Hymns, their Authors and Origin 
(i866) ; John (-adsby. Memoirs of the Principal Hymn-writers 
(3r<J od , i86i) . L C Biggs, Annotations to Hymns Ancient and 
Modern (1867) , Daniel Sedgwick, Comprehensive Index of Homes 
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HYPAETHRQS (Gr virttiOpos., beneath the $ky, m the open 
air, eiro, beneath, and <ildi)p, airX the Greek term quoted by 
Vitruvius (ill 2) for the opening in the middle of the roof of 
detastyle temples, of which “ there was no example in Rome, 
but one in Athens in the temple of Jupiter Olympius, which is 
octastyle ” Hut at the time he wrote (r 25 B c ) the cella of this 
temple w.is unroofed, because the columns which had been pro- 
vided to carry, at all events, part of the ceiling and roof had been 
taken away by Sulla m 80 b c The decastyle temple of Apollo 
Didynmcus near Miletus was, according to Strabo {c 50 b.c ), 
unroofed, on account of the \ astness of its cella, m which precious 
groves of laurel bushes were planted. Apart from these two 
examples, the references m various writers to an opening of 
some kind m the roofs of temples dedicated to particular deities, 
and the statement of Vitruvius, which was doubtless based on 
the writings of Greek authors, that in decastyle or large temples 
the centre was open to the sky and without a TQoi{medvum autem 
sub divo eit stne Icrto), render the existence of the hypaethros 
probable m some cases , and therefore C. R Cockerell’s discovery 
in the temple at Aegina of two fragments of a coping-stone, in 
which there were sinkings on one side to receive the tiles and 
(Hncrmg tiles, has been of great importance m the discussion 
of this subject In the conjectural restoration of the qpaion 
or ofiening in the roof shown m Cockerell's drawing, it has been 
made needlessly large, hav ing an area of about one quarter of 
the superficial area of the (clla between the columns, and since 
in Uie Pantheon at Rome the relative proportions of the central 
opening m the dome and the virea of the Rotunda are i 22, 
and the light there is ample, m the clearer atmosphere of Greece 
It might have been less The larger the opening the more con- 
spK uous w ould be the notchm the roof whidi is sogreatly objected 
to , in this respect T J Hittorff would seem to be nearer the 
truth when, in his conjectural restoration of Temple R at Selinus, 
he shows an opaion about half the relative size shown m Cockerell’s 
of that at Aegina, tire copmg on the side elevation being much 
less noticeable. The problem was apparently solved in another I 
way at Bassae, where, m the excavations of the temple of Apollo 
by Cockerell and Baron Haller von Hallerstem, ^ree marble 
tiles were found with pierced openings in them about 18 in. by 
JO m , five of these pK'rced tiles on either side would have amply 
lighted the mtenor of the cella, and the amount of ram passing 
through (a serious element to be considered in a country where 
torrential lains occasionally fall) would not lie very great or 
more than could be retamed to dry up m the cella sunk pavement 
In favour of both these methods of lighting the mtenor of tJie 
cella, the sarcojihagus tomb at Cyrene, about 20 ft long, carved 
in imitation of a temple, has been adduced, because, on the top 
of the roof and in its amtre, there is a raised copmg, and a similcn 
feature is found on a tomb found near Delos ; an example from 


I Crete now in the British Museum shows a pierced tile cm eadi 
side of the roof, and a large number of pierced tiles have been 
found m Pompeii, some of them surrouncled with a rim identical 
with that of the marble tiles at Bassae. On the other hand, 
there are many authorities, among them IDr W Dorpfekl, who 
have adhered to Ihcir ongmal opinion that at was only through 
the open demrway that light was ever admitted mto the cella, 
and wath the clear atmosplicre of Greece and the reflections 
from the marble pavement such bgihtmg would be quite sufficient 
Ihere remains still another source <rf light to be considered, 
that passing through the Parian marble tdes of the roof, the 
superior transJucency of Parian to any other marble may have 
suggested its employment for the roofs of temples, and if, m the 
framed ceilings carried over the cella, oi^enangs were left, some 
l^ht from tl^ Parian tile roof imgJit have lieen obtained It 
IS possibly to this that Plutarch refers when describing the ceiling 
and roof of the tenoiple of Demeter at Eleusis, where the oolumns 
in the mterxir of the temple earned a ceiling, probably constructed 
of timbers crossing one another at nght angles, and one or more 
of the spaces was left open, which Xenocles surmounted by a 
roof formed of tiles 

JameK Forgiisson put forward many years ago a conjectural 
restoration in which he adopted a clerestory above the super- 
imposed columns inside the cella , m order to provide the Jight 
for these windows he indicated two trenches in the roof, one ton each 
side, and pointed out that the great Hall of Columns at Karnak was 
lighted m this way with clerestory windows , but in the first place 
the light in the latter was obtained over the flat roofs covering lower 
j^rtions of the hall, anil m Uve second place, as it rarely rams in 
Thebes, tliere could be no difficulty about the drainage, wtule m 
Greece, with the torrential rains and snow, these trenches would be 
deluged with water, and with all the apphances of the present day 
it would be impossible to keep these clerestory wmdows water- 
tight. There is, however, still another objection to Fergussoii’s 
theory , the water collecting m these trenolies on the roof would 
have to be discharged, for which I’“eigussoa’s suggestions are quite 
inadequate, and the gargoyles shown in the cella wall would make 
the peristyle loswpportabk just at the time when it was inquired 
for shelter No drainage otherwise of any kmd has ever boeai fovwid 
in any Greek temple, which is fatal to Fergusson’s view Nor is it 
in accoidance with the definition " open to the sky ” English 
cathedrals and churches are all lighted by clerestory windows, but 
no one has described them as open to the sky, and although Vitru- 
vius’s statements arc sonaetiiaes confu-siog, his description is far too 
clear to Jeave any misunderstanding as to the lighting of temples 
(where it was necessary on account of great length) thiougli an 
opening m the roof 

There is on® other theory whidi has been put forward, but which 
can only apply to uoii-peristylar temples,— that light and air 1 was 
admitted through the metopes, the apertures between the beams 
cros.5ing the cella, — and it has been assumed that because Orestes 
was advised in one of the Greek plays to climb up and look tlirough 
the metopes of the temple, these were left open , but if Orestes coiud 
look in, so could the birds, and the statue of the god would he 
defiled. The metopes were probably filled m with shutters of 
some kmd which Orestes knew how to open. (R P S.) 

HYPALLAGE (Gr iwaAAayiy, interchange or exchange), a 
rhetorical figure, in which the proper relation between two words 
according to the rules of syntax are inverted. The stock instance 
IS that m Virgil, Aen. ni. 61, where classtbus ausiros, to 
give winds to the fleet, is put for dare classes auslrts, to give the 
fleet to the winds The term is also loosely applied to figures 
of speech properly known as “ metonymy ” and,, generally, to 
any striking turn of expression. 

HYPATIA {^Yrraria) (c A« 370-415) mathematician and 
philosopher, bom m Alexandria, was the daughter of Theon, 
also a mathematician and philosopher, author of scholia on 
Euclid and a commentary on Almagest, in which it is si^ested 
that he was assisted by Hypatia (on the 3rd book). After 
lecturing in her native city, Hypatia ultimately became the 
recognized head of the Neoplatonic school there 400). Her 
great eloquence and rare modesty and beauty, combmed with 
her remarkable intellectual gifts, attracted to her class-room a 
large number of pupils Among these was Synesius, afterwards 
(r. 410) bishop of Ptolemais, several of whose letters to her, 
fuU of chivalrous admiration and reverence, are stili extant 
Saidas, misled by an incomplete excerpt m Photnis from the life 
of Isidorus (the Neojplatonist) by DamsUcius, states that Hypatia 
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was the wife of Isidorus , but this is chronologicaUy impossible, 
since Isidorus could not have been born before 434 (see Hoche in 
Phtlologus) Shortly alter the accession of Cyril to l^e patriarch- 
ate of Alexandria m 412, owing to her intimacy with Orestes, 
the pagan prefect of the city, Hypatia was barbarously murdered 
by the Nitnan monks and the fanatical Christian mob fMarch 
415). Socrates has related how she was torn from her cnariot, 
dragged to the Caesareum (then a Christian church), stripped 
naked, done to death with oyster-shells (ocrrpdKoiH dvtikov, 
perhaps “ cut her throat ”) and finally burnt piecemeal Most 
prominent among the actual perpetrators of the crime was one 
Peter, a reader , but there seems little reason to doubt Cyril’s 
complicity (see Cyril of Alexandria) 

Hypatia, according to Siiidas, was the author of commentaries 
on the Anlhmetica of Diophantus of Alexandria, on the Contes 
of Apollonius of Perga and on ,the astronomical canon (of 
Ptolemy) These works are lost ; but their titles, combined with 
expressions in the letters of Synesius, who consulted her about 
the construction of an astrolabe and a hydroscope, indicate that 
she devoted herself specially to astronomy and mathematics 
Little IS known of her philosophical opinions, but she appears 
to have embraced the intellectual rather than the mystical side 
of Neoplatonism, and to have been a follower of Plotmus rather 
than of Porphyry and lamblichus Zeller, however, in his 
OuUtnes of Greek Philosophy (1886, Eng. trans p 347), states 
that “ she appears to have taught the Neoplatonic doctrme in the 
form m which lamblichus had stated it ” A Latin letter to 
Cyril on behalf of Ncstonus, printed m the Collecho nova con- 
altonim, 1 (1623), by Stephanus Baluzius (^^tienne Baluze, qv), 
and sometimes attributed to her, is undoubtedly spurious The 
story of Hypatia appears in a considerably disguised yet still 
recognizable form in the legend of St Catherine as recorded m 
the Roman Breviary (November 25), and still more fully in the 
Martyrologfes(steA B ]eLmtson, Sacred and Legendary Art {xS6-j) 
11 467 

The chief source for the little we know about Hyi>atia is the account 
given by Socrates {I hit ecrlesiasUca, vn 15) She w the subject of an 
epigram by Palladas m the Greek Anthology (ix 400) bee Fabricius, 
Bibliotheca Graeca (ed Harles), ix 187 , John loland, Tetradymui 
(1720) , R Hoche m Phtlologus (tHGo), xv 435 , monographs by 
Stephan Wolf (Czernowit-, 1879), H Ligicr (Dijon, 1880) and W A 
Meyer (Heidelberg, 1885), who devotes attention to the relation of 
Hypatia to the chief represeniatives of Neoplatonism , J B Bury, 
Htst of the Later Roman Empire (1889), 1 208, 317, A Giddenpemiing, 
Geschichte des ostromtii-hen Retches unter Arcadius und Theodosius II 
(Halle, 1885), p 230, Wetzer and Welle, Ktrchenlextkon, vi 
(1889), from a Catholic standpoint The story of Hypatia also forms 
the b^is of the well-known historical romance by Charles Kingsley 

(1853) 

HY^ERBATON (Gr inrip/SnTov, a stepping over), the name of a 
figure of speech, consisting of a transposition of words from their 
natural order, such as the placing of the object before instead of 
after the verb. It is a common method of securing emphasis. 

HYPERBOLA, a conic section, consisting of two open branches, I 
each extending to infinity. It may be d^ned m several wavs 
The m soltdo definition as the section of a cone by a plane at a 
less inclination to the axis than the generator bnngs out the 
existence of the two infinite branches if we imagine the cone 
to be double and to extend to infimty The piano definition, 
as the conic having an eccentnaty greater than unity, is a 
convenient starting-pomt for the Euclidian investigation. In 
projective geometry it may be defined as the conic which inter- 
sects the line at infinity in two real points or to which it is possible 
to draw two real tangents from the centre. Analytically, it is 
defined by an equation of the second degree, of whidi the highest 
terms have real roots (see Conic SECTioef). 

White resembling the parabola m extending to infinity, the curve 
has closest affinities to the efiipse Thus it has a real centre, two 
foci, two directrices and two vertices , the transverse axis, joinmg 
the vertices, corresponds to the major axis of the ellipse, and the 
line through the centre and “perpendicular to this axis is catted the 
conjugate axis, and corresponds to the minor axis of the ^ipsc, 
about these axes the carve is symmetrical The curve does not 
^pear to intersect the conjugate axis, but the mtroduction of 
imagmanes permits us to regard it as cutting this axis in two unreal 
points Calling the foci S, S”, the real vertices A, A', the extremiti*^ 


of the conjugate axis B, B' and the centre ( , the i>oiatiun!> of B, B' 
are given by AB«AB — tb If a rectangle be tonstructed about 
A V and BB', the diagonals of this figure are tlie asymptotes ” 
of the curve, they are the tangents from the centie, and hence 
toiicii the curve at infinity These two linos may be pictiirud m the 
in soltdo definition ns the section of a cone by a plane through its 
vertex and parallel to the plane generating tlu hyperbola If the 
asymptotes be perpendicular, or, m other words, the principal axes 
be equal, the curve is called the rectangular hyperlxila The hyper- 
bola which has for its transverse and conjugate axes tire traus verse 
and conjugate axes of another hyperlxila is said to be the conjugate 
hy^ieclxjla 

borne pronerties of the curve will be briefly stated If PN be the 
ordinate of the point P on the curve, AA' the vertices, X the meet ol 
the directrix and axis and C the centre, then PN-* AN NA' 
SX“ AX A'X,»e PN'* is to AN, N A' m a constant ratio The art le 
on AA' as diameter 13 called the auxiliarly circle , obviously AN NA' 
equals the square of the tangent to this circle from N, and hence the 
ratio of PN to the tangent to the auxiliarly circle from N equals the 
ratio of the conjugate axis to the transverse We may observe 
that the asymptotes mtersect this circle in the same points as the 
directrices An important property is the diflercncc of the final 
distances of any point on the curve equals the transverse axis 
The tangent at any pomt bisects the angle between the focal dis- 
tances of the point, and the normal 13 equally inclincfl to the focal 
distances Al^ the auxiliarly circle is the locus ol the feet nf the per- 
{Xindiculars from the foci on any tangent 1 wo tangc nts from any 
point are equally inclined to the focal dustance of the point If ttie 
tangent at P meet the conjugate axis m t, and the transverse m N. 
then Ct PN =BC^ , similarly if g and G be the corresponding inter- 
sections of the normal, PG . Pg BC** AC** A diameter ts a line 
through the centre and ternunated by the curve , it bisects all chords 
parallel to the tangents at its extremities , the diameter parallel to 
these chords is Us conjugate diameter Any diameter is a me.in 
proportional between the transverse axis and the focal chord parallel 
to tne diameter Any line cuts off equal dwtances between the curve 
and the asymptotes If the tangent at P meets the asymptotes in 
K, R', then CR CK' =Cb® The geometry of the rectangular hyper- 
bola IS simplified by the fact that Us princijial axes are equal 

Analytically the hyperbola is given bv ox® i zAvy 4 fty* ■( 2f;r + 
2/V4C-0 wherein o6-»A® Referred to the ccntri this Ix’comeh 
Ax® 1 zHxy 4- By® 4- C - o , and if the axes of toordinates bt the 
principal axes of the curve, the equation is further simplified to 
Aa^®-By® = C, or if the semi- transverse axis be o, and the semi- 
conjugate b, x®/a® - y®/6® ~ 1 This is the most commonly used form 
In the rectangular hyperbola o -h , licnit Us ecpiation is 4^® -v*-o 
1 he equations to the asymptotes arc x/o - iy/fi and * =• dry resjicc 
tively Referred to the asymptotes as axes the general equation 
becomes ry=jA®, obviously tlic axes are oblique iii the geneidl 
hyperbola and rectangular m tlie rectangular hyperbola 'Fhe v.ilucs 
of the constant A® are H** + **) ih®"* resjjectively (See 

Geometry Analytical, Protective) 

HYPERBOLE (from Gr tm-tpftdkXtiv, to throw beyond), a 
figure of rhetoric whereby the speaker expresses more than 
the truth, in order to produce a vivid impression , hence, an 
exaggeration 

HYPERBOREANS (Yirtpfi/qtcoi, 'Yirtp^dpstot), n mythical 
people intimately connected with the worship of Apollo Their 
name does not occur m the Iltad or the Odyssey, but Herodotus 
(iv 32) states that they were mentioned in Hesiod and in the 
Eptgont, an epic of the Theban cycle According to Herodotus, 
two maidens, Opis and Arge, and later two others, Ilyperoche 
and Laodice, escorted by five men, called by the Delians Per- 
pherces, were sent by the Hyperboreans with certain offerings 
to Delos Finding that their messengers did not return, the 
Hyperboreans adopted the plan of wrapping the offerings m 
wheat-straw and requested their neighbors to hand tliem on 
to the next nation, and so on, till they finally reached Bclos 
The theory of H L Ahrens, that Hyperboreans and Perpherecs 
are identical, is now widely accepted In some of the dialects 
of northern Greece (cspedally Macedonia and Delphi) <f> had a 
tendency to become p. The original form of Ilejxjifpei? was 
ivr^ptfieptTiu. or \nripif>opoi (“ those who carry over ”), which 
becoming virtpPopoi gave rise to the pojwilar dcnvation from 
(iopea^ (“dwellers t^ond the north wind”) The Hyper- 
boreans were thus the bearers of the sacrificial gifts to Apollo 
over land and sea, irrespective of their home, the name being 
given to Delphians, Thessalians, Athenians and Delians It is 
objected by O Schroder that the form 1 1 tppepktx requnres a passive 
meaning, “ those who are earned round the altar,” perhaps 
dancers kke the whirling dervishes ; distinguishing them from 
the Hyperboreans, he explains the latter as those who hve “ above 
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the mountains/’ that is, m heaven Under the influence of the 
derivation from (ioptaty the home of the Hyperboreans was 
placed m a region beyond the north wind, a paradise like the 
Elysian plains, inaccessible by land or sea, whither Apollo could 
remove those mortals who had lived a life of piety. It was a 
land of perpetual sunshine and great fertility , its inhabitants 
were free from disease and war. The duration of their life was 
Tooo years, but if any desired to shorten it, he decked himself 
with garlands and threw himself from a rock into the sea The 
close connexion of the Hyperboreans with the cult of Apollo 
may be seen by comparing the Hyperborean myths, the characters 
of which by their names mostly recall Apollo or Artemis (Agyieus, 
Opis, Hecaergos, Loxo), with the ceremonial of the Apolline 
worship. No meat was eaten at the Pyanepsia; the Hyper- 
boreans were vegetarians At the festival of Apollo at Leucas 
a victim flung himself from a rock into the sea, like the Hyper- 
borean who was tired of life According to an Athenian decree 
(380 B c ) asses were sacrificed to Apollo at Delphi, and Pindar 
(Pylhta, X 33) speaks of “ hecatombs of asses ” being offered to 
him by the Hyperboreans As the latter conveyed sacrificial 
gifts to Delos hidden in wheat-straw, so at the Thargeha a sheaf 
of corn was carried round in procession, concealing a symbol of 
the god (for other resemblances see Crusius’s article) Although 
the Hyperborean legends are mainly connected with Delphi and 
Delos, traces of them are found in Argos (the stories of Heracles, 
Perseus, lo), Attica, Macedonia, Thrace, Sicily and Italy (which 
Niebuhr indeed considers their original home) In modern times 
the name has been applied to a group of races, which includes the 
( hukchis, Koryaks, Yukaghirs, Ainus, Gilyaks and Kamcha- 
dales, inhabiting the arctic regions of Asia and America. But if 
ever ethnically one, the Asiatic and American branches are now 
as far apart from each other as they both are from the Mongolo- 
Tatar stock 

See O Crusius in Roscher’s Lextkon der Mvthologie , O Schroder 
ui Archtv fUr Rehgtonswtssenschaft (1904), vui 69 , W Mann- 
hardt, Wald- und Feldkulte (1905) , L R Farnell, Cults of the Greek 
States (1907), IV loo 

HYPEREIDES {c 390-322 b r ), one of the ten Attic orators, 
was the son of Glaucippus, of the deme of Collytus Having 
studied under Isocrates, he began life as a writer of speeches 
for the courts, and in 360 he prosecuted Autocles, a general 
charged with treason m Thrace (frags 55-65, Blass) At the 
time of the so-called “ Social War ” (358 -355) he accused 
Aristophon, then one of the most influential men at Athens, 
of malpractices (frags. 40-44, Blass), and impeached Philocrates 
(343) for high treason From the peace of 346 to 324 Hypereides 
supported Demosthenes in the struggle against Macedon , but 
in the affair of Harpalus he was one of the ten public prosecutors 
of Demosthenes, and on the exile of his former leader he became 
the head of the patriotic party (324). After the death of 
Alexander, he was the chief promoter of the Lamian war against 
Antipater and Craterus After the decisive defeat at Crannon 
(322), Hypereides and the other orators, whose surrender was 
demanded by Antipater, were condemned to death by the 
Athenian partisans of Macedonia Hypereides fled to Aegina, 
but Antipater’s emissaries dragged him from the temple of 
Aeacus, where he had taken refuge, and put him to death , 
according to others, he was taken before Antipater at Athens 
or Cleonae IIis body was afterwards removed to Athens for 
burial 

Hypereides was an ardent pursuer of “ the beautiful,” which 
m his time generally meant pleasure and luxury. His temper 
was easy-going and humorous , and hence, though in his develop- 
ment of the periodic sentence he followed Isocrates, the essential 
tendencies of his style are those of Lysias, whom he surpassed, 
however, m the richness of his vocabulary and in the variety of 
his powers His diction was plain and forcible, though he 
occasionally indulged in long compound words probably borrowed 
from the Middle Comedy, with which, and with the everyday 
life of his time, he was in full sympathy His composition was 
simple Hewasspecially distinguished for subtlety of expression, 
grace and wit, as well as for tact m approaching his case and 1 


handling his subject matter SirR C. Jebb sums up the criticism 
of pseudo -Longinus {De sttbltmtiaU, 34) in the phrase — 
“ Hypereides was the Sheridan of Athens ” 

Seventy-seven speeches were attributed to Hypereides, of which 
twenty-five were regarded as spurious even by ancient critics 
It IS said that a MS of most of the speeches wa.s in existence in the 
i6th century in the library of Matthias Corvinus, king of Hungary, 
at Ofen, but was destroyed at the capture of the city by the Turks 
in 1526 Only a few fragments were known until comparatively 
recent times In 1847 large fragments of his speeches Against 
Demosthenes (sec above) and For Lycophron (incidentally interesting 
as elucidating the order of marriage processions and other details 
of Athenian life, and the Athenian government of Lemnos), and the 
whole of the For Euxemppus (c 330, a locus classicus on «/«rayy«Mat or 
state prosecutions), were found in a tomb at Thebes m Egypt, and 
in 1850 a considerable portion of a \ 6 yoi iwirdibios, a Funer^ Oration 
over Leosthenes and his comrades who had fallen in the Lamian war, 
the best extant specimen of epideictic oratory (see Babington, 
Churchill) Towards the end of the century further discoveries 
were made of the conclusion of the speech Against Phihppides 
(dealing with a yf>aikv irapaviu^v, or indictment for the proposal of 
an unconstitutional measure, arising out of the disputes of the 
Macedonian and anti-Macedonian parties at Athens), and of the whole 
of the Against Athenogenes (a perfumer accused of fraud in the sale 
of his business) These have been edited by F G Kenyon (1893) 
An important speech that is lost is the Deliacus (frags 67-75, Blass) 
on the presidency of the Delian temple claimed by both Athens and 
Delos, which was adjudged by the Amphictyons to Athens 

On Hypereides generally see pseudo-Plutarch, Decern oratorum 
vitae, F Blass, Attische Beredsamkeit, 111 , R C Jebb, Attic 
Orators, 11 381 A full list of editions and articles is given in F 
Blass, Hyperidis orattones sex cum ceterarum fragmentis (1894, 
Teubner series), to which may be added I Bassi, Le Quattro Orazioni 
dt Ipertde (introduction and notes, 1888), and J E Sandyd m 
Classical Review (January 1895) (a review of the editions of Kenyon 
and Blass) For the discourse against Athenogenes see H Weil, 
Rtudes sur Vantiquiti grecque (1900) 

HYPERION, in Greek mythology, one of the Titans, son of 
Uranus and Gaea and father of Helios, the sun-god (Hesiod, 
Theog. 134, 371 , Apollodorus 1 1 2). In the well-known 
passage in Shakespeare {Hamlet, 12 “ Hyperion to a satyr,” 
where as m other poets the vowel -i- though really long, is 
shortened for metrical reasons) Hyperion is used for Apollo as 
expressive of the idea of beauty The name is often used as 
an epithet of Helios, who is himself sometimes called simply 
Hyperion It is explained as (i) he who moves above (iVep-iwv), 
but the quantity of the vowel is against this , (2) he who is 
above virepi-wv) Others take it to be a patronymic in form, 
like K/joviwv, MoAitDv 

HYPERSTHENE, a rock-forming mineral belonging to the 
group of orthorhombic pyroxenes. It differs from the other 
members (enstatite [q «>.] and bronzite) of this group in containing 
a considerable amount of iron replacing magnesium • the 
chemical formula is (Mg,Fe)SiO.) Distinctly developed crystals 
are rare, the mineral being usually found as foliated masses 
embedded in those igneous rocks — norite, hypersthene-andesite, 
&c — of which It forms an essential constituent The coarsely 
grained labradorite-hypersthene-rock (norite) of the island of 
St Paul off the coast of Labrador has furnished the most typical 
material; and for this reason the mineral has been known as 
“ Labrador hornblende ” or paulite The colour is brownish- 
black, and the pleochnsm strong; the hardness is 6, and the 
specific gravity 3 4-3'5 On certain surfaces it displays a brilliant 
copper-red metallic sheen or schiller, which has the same origin 
as the bronzy sheen of bronzite (9 v ), but is even more pronounced 
Like bronzite, it is sometimes cut and pohshed for ornamental 
purposes. (L. J. S ) 

HYPERTROPHY (Gr vrip, over, and rpo^-q, nourishment), 
a term in medicine employed to designate an abnormal fncrease 
m bulk of one or more of the organs or component tissues of the 
body (see Pathology). In its strict sense this term can only 
be applied where the increase affects the natural textures of a 
part, and is not apprcable where the enlargement is due to the 
presence of some extraneous morbid formation Hypertrophy 
of a part may manifest itself either by simply an increase in 
the size of its constituents, or by this combined with an increase 
m their number (hyperplasia) In many instances both are 
associated 
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The conditions giving rise to hypertrophy are the reverse 
of those described as producing Atrophy (?.».), They are 
concisely stated by Sir James Paget as being chiefly or only 
three, namely (i) the increased exercise of a part in its healthy 
functions , (2) an increased accumulation in the blood of the 
particular matenals which a part appropriates to its nutrition 
or in secretion , and (3) an increased afflux of healthy blood 

Illustrations are furnished of the first of these conditions by 
the high development of muscular tissue under habitual active 
exercise ; of the second in the case of obesity, which is an hyper- 
trophy of the fatty tissues, the elements of which aie furnished 
by the blood , and of the third in the occasional overgrowth of 
hair m the neighbourhood of parts which are the seat of inflam- 
mation. Obviously therefore, m many instances, hypertrophy 
cannot be regarded as a deviation from health, but rather on 
the contrary as mdicative of a high degree of nutrition and 
physical power Even m those cases where it is found associated 
with disease, it is often produced as a salutary effort of nature 
to compensate for obstructions or other difficulties which have 
arisen in the system, and thus to ward off evil consequences 
No better example of this can be seen than in the case of certain 
forms of heart disease, w'here from defect at some of the natural 
orifices of that organ the onward flow of the blood is interfered 
with, and would soon give rise to serious embarrassment to the 
circulation, were it not that behind the seat of obstruction 
the heart gradually becomes hypertrophied, and thus acquires 
greater propelling power to overcome the resistance m front 
Again, it has been noticed, m the case of certain double organs 
such as the kidneys, that when one has been destroyed by disease 
the other has become hypertrophied to such a degree as enables 
It to discharge the functions of both. 

Hypertrophy may, however, m certain circumstances con- 
stitute a disease, as in goitre and elephantiasis {q v ), and also 
in the case of certain tumours and growths (such as cutaneous 
excrescences, fatty tumours, mucous polypi, &c ), which are 
simply enlargements of normal textures Hypertrophy docs 
not m all cases involve an increase in bulk ; for, just as in 
atrophy there may be no diminution in the size of the affected 
organ, so in hypertrophy there may be no increase This is 
apt to be the case where certain only of the elements of an organ 
undergo increase, while the others remain unaffected or are 
actually atrophied by the pressure of the hypertrophied tissue, 
as IS seen in the disease known as cirrhosis of the liver 

A spurious hypertrophy is observed in the rare disease to which 
G B Duchenne applied the name of pseudo-hypertrophtc paralysis 
This ailment, which appears to be confined to children, consists 
essentially of a progressive loss of power accompanied with a 
remarkable enlargement of certain muscles or groups of muscles, 
more rarely of the whole muscular system. This increase of 
bulk is, however, not a true hypertrophy, but rather an excessive 
development of connective tissue in the substance of the muscles, 
the proper texture of which tends in consequence to undergo 
atrophy or degeneration The appearance presented by a child 
suffering from this disease is striking The attitude and gait 
are remarkably altered, the child standing with shoulders thrown 
back, small of the back deeply curved inwards, and legs wide 
apart, while walking is accompanied with a peculiar swinging 
or rocking movement The calves of the legs, the buttocks, 
the muscles of the back, and occasionally other muscles, are 
seen to be unduly enlarged, and contrast strangely with the 
general feebleness The progress of the disease is marked by 
increasing failure of locomotory power, and ultimately by com- 
plete paralysis of the limbs The malady is little amenable to 
treatment, and, although often prolonged for years, generally 
proves fatal before the period of maturity. 

HYPNOTISM, a term now in general use as coverii^ all that 
pertains to the art of mducing the hypnotic state, or hypnosis, 
and to the study of that state, its conditions, peculiarities and 
effects. Hypnosis is a condition, allied to normal sleep (Gr 
wvos), which can be mduced in a large majority of normal 
persons Its most characteristic and constant symptom is 
the increased suggestibility of the subject (see Suggestion). 
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I Other symptoms are very varied and differ widely in different 
subjects and in the same subject at different times. There can 
be no doubt that the increased suggestibility and all the other 
symptoms of hypnosis imply some abnormal condition of the 
brain of a temporary and harmless nature It would seem 
that m all ages and in almost all countries individuals have 
occasionally fallen into abnormal states of mind more or less 
closely resembling the hypnotic state, and have thereby excited 
the superstitious wonder of their fellows In some cases the 
state has been deliberately induced, in others it has appeared 
spontaneously, generally under the influence of some emotional 
excitement The most familiar of these allied states is the 
somnambulism or sleep-walking to which some persons seem to 
be hereditarily disposed Of a rather different type are the 
states of ecstasy into which religious enthusiasts have occasion- 
ally fallen and which were especially frequent among the peoples 
of Europe during the middle ages While m this condition 
individuals have appeared to be insensitive to all impressions 
made on their sense-organs, even to such as would excite acute 
pain m normal persons, have been capable of maintaining rigid 
postures for long periods of time, have experienced vivid 
hallucinations, and have produced, through tlie jxiwer of the 
imagination, extraordinary organic changes in the body, such 
as the bloody stigmata on the hands and feet m several well- 
attested instances It has been proved in recent years that 
effects of all these kinds may be produced by hypnotic suggestion 
Different again, but closely paralleled by some subjects in hyji- 
nosis, IS the state of lalah into which a certain proportion of 
persons of the Malay race are liable to fall. 1 hese persons, if 
their attention is suddenly and forcibly drawn to any other 
jjerson, will begin to imitate his every action and attitude, and 
may do so in spite of their best efforts to restrain their imitative 
movements Among the half-bred Frenc h-Canadians of the 
forest regions of Canada occur individuals, known as “ jumpers,” 
who are liable to fall suddenly into a similar state of abject 
imitativeness, and th6 same peculiar behaviour has been observed 
among some of the remote tribes of Siberia 

The deliberate induction of states identical with, or closely 
allied to, hypnosis is practised by many barbarous and savage 
peoples, generally for ceremonial purposes 'Ilius, certain 
dervishes of Algiers are said to induce in themselves, by the aid 
of the sound of drums, monotonous songs and movements, a 
state in which they are insensitive to pain, and a similar practice 
of religious devotees is reported from Tibet Perhaps the most 
marvellous achievement among well-attested cases of this sort 
IS that of certain yogis of Hindustan , by long training and 
practice they seem to acquire the power of arresting almost 
completely all their vital functions. An intense effort of abstrac- 
tion from the impressions of the outer world, a prolonged fixation 
of the eyes upon the nose or in some other strained position and 
a power of greatly slowing the respiration, these seem to be 
important features of their procedure for the attainment of their 
abnormal states 

In spite of the wide distribution in time and space, and the 
not very infrequent occurrence, of these instances of states 
identical with or allied to hypnosis, some three centuries of 
enthusiastic investigation and of bitter controversy were required 
to establish the occurrence of the hypnotic state among the facts 
accepted by the world of European science Scientific interest 
in them may be traced back at least as far as the end of the i6th 
century Paracelsus had founded the “ sympathetic system ” 
of medicine, according to which the stars and other liodies, 
especially magnets, influence men by means of a subtle emanation 
or fluid that pervades all space. J B. van Helmont, a dis- 
tinguished man of science of the latter part of the i6th century, 
extended this doctrine by teaching that a similar m£^netic fluid 
radiates from men, and that it can be guided by their wills to 
influence directly the minds and bodies of others In the middle 
of the 17th century there appeared in England several persons 
who claimed to have the power of curing diseases by stroking 
with the hand Notable amongst these was Valentine Greatrakes, 
of Affane, m the county of Waterford, Ireland, who was bom in 

XIV. -j a 
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Fcbruaiy 1628, and who attracted great attention m England 
by his supposed power of curing the king’s evil, or scrofula 
Many of the most distinguished scientific and theological men 
of the day, such as Robert Boyle and R Cudworth, witnessed 
and attested the cures supposed to lie effected by Greatrakes, 
and thousands of sufferers crowded to him from all parts of 
the kingdom About the middle of the i8th cerrtuiy John Joseph 
Gassner, a Roman Catholic priest in Swabia, took up the notion 
that the majority of diseases arose from demoniacal possession, 
and could only be cured by exorcism His method was un- 
doubtedly similar to that afterwards followed by Mesmer and 
others, and he had an extraordinary influence over the nervous 
systems of Ins patients Gassner, however, believed his power 
to lie altogether supernatural 

But it was not until the latter part of the i8th century that 
the doctrine of a magnetic fluid excited great popular interest 
and liecamc the subject of fierce controversy m the scientific 
world F A Mesmer (qv ), a physician of Vienna, was largely 
instrumental m bringing the doctrine into prominence He 
developed it by postulating a specialized variety of magnetic 
fluid which he called animal magnetism , and he claimed to be 
able to cure many diseases by means of this animal magnetism, 
teaching, also, that it may be imparted to and stored up in inert 
objects, which are thereby rendered potent to cure disease. 

It would seem that Mesmer himself was not acquainted with 
the artificial somnambulism which for nearly a centuiy was called 
mesmeric or magnetic sleep, and which is now familiar as hypnosis 
of a well-marked degree. It was observed and described about 
the year 1780 by the marquis de Piiysegur, a disciple of Mesmer, 
who showed that, while subjects were m this state, not only could 
some of their diseases be cured, but also their movements could 
be controlled by the “ magnetizer,” and that they usually 
remembered nothing of the events of the period of sleep when 
restored to normal consciousness These are three of the most 
important features of hypnosis, and the modern study of hypnot- 
ism may therefore be said to have been initiated at this date by 
Puys^gur For, though it is probable that this state had often 
been induced by the earlier magnetists, they had not recognized 
that the peculiar behaviour of their patients resulted from their 
being plunged into this artificial sleep, but had attributed all 
the symptoms they ohserved to the direct physical action of 
external agents upon the patients 

The success of Mesmer and his disciples, especially great m 
the fashionable world, led to the appointment in Pans of a 
royal commission for the investigation of their claims The 
commission, which included men of great eminence, notably 
A L Lavoisier and Benjamin Franklin, reported m the year 
1784 that it could not accept the evidence for the existence of 
the magnetic fluid , but it did not express an opinion as to the 
reality of the cures said to be effected by its means, nor as to the 
nature of the magnetic sleep This report and the social up- 
heavals of the following years seem to have abolished the public 
interest m “ animal magnetism ’ for the space of one generation ; 
after which Alexandre Bertrand, a Parisian physician, revived 
It by his acute investigations and interpretations of the pheno- 
mena Bertrand was the first to give an explanation of the facts 
of the kind that is now generally accepted He exhibited the 
affinity of the “ magnetic sleep ” to ordinary somnambulism, and 
he taught that the peculiar effects are to be regarded as due to the 
suggestions of the operator working themselves out in the mind 
and body of the “ magnetized ” subject, t e he regarded the 
influence of the magnetizei as exerted m the first instance on 
the mind of the subject and only indirectly through the mmd 
upon the body. Shortly after this revival of public interest, 
namely m the year 1831 , a committee of the Academy of Medicine 
of Pans reported favourably upon “ magnetism ” as a thera- 
peutic agency, and before many years had elapsed it was 
extensiv^^ proitised by the physicians of all European countries, 
with few exceptions, of which England was the most notable 
Most of the practitioners of this period adhered to the doctrine 
of the magnetic fluid emanating from the operator to his patient, 
and the acceptance of this doctrme was commonly combmed 


writh belief in phrenology, astrology and the mfluence of metals 
and magnets, externally applied, m curing disease and m pro- 
ducing a variety of strange sensations and other affections of the 
mind. These beliefs, claiming to rest upon carefully observed 
facts, were given a new elaboration and a more imposing claim 
to be scientifically established by the doctrme of odylic forte 
propounded by Baron Karl von Reichenbath. In this mass 
of ill-based assertion and belief the valuable truths of “ animal 
magnetism ” and the psychological explanations of them given 
by Bertrand were swamped and well-nigh lost sight of. For it 
was this seemingly inseparable association between the facts of 
hypnotism and these bizarre practices and baseless behefs that 
blinded the larger and more sober part of the scientific world, 
and led them persistently to assert that all this group of alleged 
phenomena was a mass of quackery, fraud and superstition 
And the fact that magnetism was practised for pecuniary gain, 
often in a sliameless manner, by exponents who claimed to cure 
by its means every conceivable ill, rendered this attitude on the 
part of the medical profession inevitable and perhaps excusable, 
though not justifiable It was owing to this baleful association 
that John Elliotson, one of the leading London physiaans of that 
time, who became an ardent advocate of “ magnetism ” and who 
founded and edited the Zoist in the interests of the subject, 
was driven out of the profession This association may pethaps 
be held, also, to excuse the hostile attitude of the medical 
profession towards James Esdaile, a surgeon, who, practising 
in a government hospital m Calcutta among the natives of India, 
performed many inajoi operations, such as the amputation of 
limbs, painlessly and wnth the most excellent results by aid of 
the “ magnetic ” sleep For both Elliotson and Esdaile, though 
honourable practitioners, accepted the doctrme of the “ magnetic” 
fluid and many -of the erroneous beliefs that commonly were 
bound up with il. 

In 1841 James Braid, a surgeon of Manchester, rediscovered 
independently Bertrand's physiological and psychological ex- 
planations of the facts, earned them further, and placed 
“ hypnotism,” as he named the study, on a sound basis Braid 
showed that subjects in “ magnetic ” sleep, far from bemg in a 
profoundly insensitive condition, are often abnormally susceptible 
to impressions on the sen.ses, and showed that many of the 
peculiarities of their behaviour were due to suggestions, made 
verbally or otherw'i.se, but unmtentionally, by the operator or 
by onlookers. 

It seems, on lookmg back on the history of hypnotism, that at 
this time It was 111 a fair way to secure general recognition as a 
most interesting subject of psychological study and a valuable 
addition to the resources of the physiaan But it was destined 
once more to be demed its rights by official science and to fail 
back into disrepute. This was due to the coincidence about the 
year 1848 of two events of some importance, namely — the dis- 
covery of the anaesthetic properties of chloroform and the sudden 
rise of modem spiritualism The former afforded a very con- 
venient substitute for the most obvious practical apphcation 
of hypnotism, the production of anaesthesia during surgical 
opeiations , the latter mvolved it once more m a mass of fraud 
and superstition, and, for the popular mmd, drove it back to the 
r^ion of the marvellous, the supernatural and the dangerous, 
made it, m fact, once more a branch of the black art 

From this time onward there took place a gradual differentia- 
tion of the “ animal magnetism ” of the i8th century into two 
divergmg branches, hypnotism and spiritualism, two branches 
which, however, are not yet entirely separated and, '‘perhaps, 
itever will be. At the same time the original system of “ anir^ 
magnetism ” has hved on m an enfeebled condition and is now 
very nearly, though not quite, extinct. 

In the ^velopment of hypnotism since the Ume ef Bmid we 
may distinguish three iuies, the physiological, the psychok^cal 
and the pa&ological. The last may be dismissed in a few word& 
Its principal representative was J. M. Charcot, who taught at 
the Salpd^re in Pans that hypnosis is essenhally a symptom 
of a morbid condition of hystrarja or fhyStew^e^tepsy. This 
doctnne, which, owing to the great repute enjoyed Ity Tharcot, 
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has done much to retard the application of hy-pnotiam, is now 
completely discredited Hic workers of the physiological party 
attached special importance to the fixation of the eyes, or to 
Other forms of long continued and monotonous, or violent, sensory 
stimulation in the induction of hypnosis. They believed that by 
acting on the senses m these they induced a peculiar con- 
dition of the nervous system, which consisted m the temporary 
abolition of the cerebral functions and the consequent reduction 
of the subject to machine- like unconscious automatism. The 
leading exponent of this view was R Heidenhain, professor of 
physiology at Breslau, whose experimental investigations played 
a large part m convincing the scientific world of the genuineness 
of the leading symptoms of hypnosis The purely psycholo«cal 
doctrme of hypnosis puts aside all physical and physiological in- 
fluences and effects as of but little or no importani e, and seeks 
a psychological explanation of the induction of hypnosis and of 
all the phenomena This dates from 1884, when H Bcrnhcim, 
profes,or of medicine at Nancy, published his work De la Sugge^- 
tton (republished ih 1887 with a second part on the therapeutics 
of hypnotism) Bernheim was led to the study of hypnotism 
by A A Li6beaulL, who for twenty years had used it very 
largely and buccessfully in his general practice among the poor 
of Nancy Li^beault rediscovered independently, and Bernheim 
made known to the world the truths, twice previously discovered 
and twice lost sight of, that expectation is a most important 
factor m the induction of hypnosis, that increased suggestibility 
IS Its essential symptom, and that in general the operator works 
upon his patient by mental influences Although they went too far 
m the direction of ignoring the peculiarity of the state of the brain 
m hypnosis and the predisposing effect of monotonous sensory 
stimulation, and in seeking to identify hypnosis with normal 
sleep, the views of the Nancy investigators have prevailed, and 
are now in the main generally accepted Their methods of verbal 
suggestion have been adopted by leading physicians m almost 
all civilized countries and have been proved to be efficacious 
in the relief of many disorders , and as a method of psychological 
investigation hypnotism has proved, especially m the hands of 
the late Ed Gurney, of Dr Pierre Janet and of other investigators, 
capable of throwmg much light on the constitution of the mind, 
has opened up a number of problems of the deepest interest, 
and has done more than any other of the many branches of 
modern psychology to show the limitations and comparative 
barrenness of the old psychology that relied on introspection 
alone and figured as a department of general philosophy. In 
England, “ always the last to enter into the general movement 
of the European mind,” the prejudice, incredulity and ignorant 
misrepresentation with which hypnotism has everywhere 
been received have resisted its progiess more stubbornly than 
elsewhere , but even in England its reality and its value as a 
therapeutic agent have at last been offiaally recognized In 
1892, j'ust fifty years after Braid clearly demonstrated the facts 
and published explanations of them almost identical with those 
now accepted, a committee of the Bntish Medical Association 
reported favourably upon h>pnotism after a searching investiga- 
tion , It IS now regularly employed by a number of physicians of 
high standing, and the formation in 1907 of ” The Medical Society 
for the Study of Suggestive Therapeutics ” shows that the footing 
it has gained is likely to be made good. 

Induchon of Hypnosis. — It has now been abundantly proved 
that hypnosis can be induced m the great majority of normal 
persons, provided that they willingly submit themselves to the 
process. Several of the most experienced operators have suc- 
ceeded in hypnotizing more than 90 % of the cases they have 
attempted, and most of them are agreed that failure to mduce 
hypnosis in any case is due either to lack of skill and tact on 
the part of the operator, or to some unfavourable mental con- 
dition of the subject. It has often been said that some races Or 
peoples are by nature more readily hypnotizaWe than others , 
of the French people espeaally this has beat maintamed. But 
there is no sufficient ground for this statement. The differences 
that undoubtedly obtain lietween populations of different 
regions m respect to the ease or difficulty with which a large 


.pro^rtion of all persons can be hypnotized are sufficiently 
explamed by the differences of the attitude of the public towards 
hypnotism ; m France, e.g., and especially m Nancy, hypnoUsm 
has been made known to the public ductly as a recognized 
auxiliary to the better known methods of medical treatment, 
whereas in England the medical profession has allowed the public 
to make acquaintance with hypnotism through the medium of 
di<^usting btage-perforraances whose only object was to raise a 
laugh, and has, with few exceptions, joined in the general chorus 
of condemnation and mistrust. Hence m France patients 
submit themselves with confidence and goodwill to hypnotic 
treatment, whereas m England it is still necessary m most lases 
to remove an ill-based prejudice before the treatment can lie 
undertaken with hope of success. For the confidence and good- 
will of the patient are almost essential to succei-.s, and even after 
hypnosis has been induced on several occasioas a patient may 
be so influenced by injudicious friends that he cannot again 
be hypnotized or, if hypnotized, b much less amenable to the 
power of suggestion Various methods of hypnotization are 
current, but most practitioners combine the methods of Braid 
and Bernheim After asking the patient to resign lumself 
passively into their hands, and after seating him m a comfort- 
able arm-cliair, they direct him to fix his eyes upon some small 
object held generally in such a position that some slight muscular 
strain is involved m mamtaimng the fixation , they then suggest 
to him verballv the idea or expectation of sleep and the sensa- 
tu>ns that normally accompany the oncoming of sleep, the lu avi- 
ness of the eyes, the slac'kness of the limbs and so forth , and 
when the eyes show signs of fatigue, they either close them 
by gentle pressure or tell the subject to close them. Many also 
pass their hands slowly and regularly over the face, with or 
without contact The old magnetizers attached great importance 
to such “ passes,” believing that by them the ” magneta fluid ” 
was imparted to the patient ; but it seems clear that, m so far 
as they contnbute to induce hypnosis, it is in their character 
merely of gentle, monotonous, sensory stimulations. A well- 
disposed subject soon falls mto a drowsy state and tends to pass 
into natural sleep , but by speech, by passes, or by manipulating 
his limbs the operator keeps m touch with him, keeps his waning 
attention open to the impressions he himself makes. Most sub- 
jects then find it difficult or impossible to open their eyes or to 
make any other movement which i.s forbidden or said to be 
impossible by the operator, although they may be fully conscious 
of all that goes on about them and may have the conviction tliat 
if they did but make an effort they could break the spell. This 
i5> a hght stage of hypnosis beyond which some subjects can 
hardly be induced to pass and beyond which few pass at the first 
attempt. But on successive occasions, or even on the first 
occasion, a favourable subject passes into deeper stage.s of 
hypnosis Many attempts have been made to distinguish clearly 
marked and constantly occurring stages But it seems now clear 
that the complex of symptoms displayed vanes in all cases with 
the idiosyncrasies of the subject and with the methods adopted 
by the operator. In many subjects a waxy rigidity of the limbs 
appears spontaneourly or can be induced by suggestion; the 
limbs then retain for long penods without fatigue any position 
given them by the operator The most susceptible subjects 
pass mto the stage known as artifiaal somnambulism. In this 
condition they continue to respond to all suggestions made by 
the operator, but seem as insensitive to all otl^r impressions as a 
person in profound sleq> or in coma ; and on awaking from thus 
condition they are usually oblivious of all that they Iwve heard, 
said or done during the somnambuhstic pgnod. When m this 
last condition patients are usually more profoundly influenced by 
suggestions, especially post-hypnotic suggestions, than when m 
Hie bgbter stagtt; but the bg^er stages suffice for the pro- 
duction of many therapeutic effects. When a patietit is com- 
pletely hypnoti:;^, his movements, his senses, his ideas and, to 
some extent, even the organic processes over Which he has no 
voluntary control become more or less completely subject to 
the suggesdens of the operator ; and usually he is responsive 
to the operator alone {rapport) unless he is instructed 1:^ the 
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latter to respond also to the suggestions of other persons. If 
left to himself the hypnotized subject will usually awake to his 
normal state after a penod which is longer m proportion to the 
depth of hypnosis ; and the deeper stages seem to pass over into 
normal sleep. The subject can m almost every case be brought 
quickly back to the normal state by the verbal command of the 
operator 

The Principal Effects produced by Suggestion during Hypnosis.— 
The subject may not only be rendered incapable of contracting 
anv of the muscles of the voluntary system, but may also be 
made to use them with extraordinarily great or sustained force 
(though by no means in all cases). He can with difficulty refrain 
from performing any action commanded by the operator, and 
usually carries out any simple command without hesitation 
Any one of the sense-organs, or any sensory region such as the 
skin or deep tissues of one limb may be rendered anaesthetic by 
verbal suggestion, aided perhaps by some gentle manipulation 
of the part. On this fact depends the surgical application of 
hypnotism. Sceptical observers are always inchned to doubt the 
genuineness of the anaesthesia produced by a mere word of 
command, but the number of surgical operations performed under 
hypnotic anaesthesia suffices to put its reality beyond all ques- 
tion. A convincing experiment may, however, be made on 
almost any good subject. Anaesthesia of one eye may be 
suggested and its reality tested in the following way Anaesthesia 
of the left eve may be suggested, and the subject be instructed to 
fix his gaze on a distant point and to give some signal as soon 
as he sees the operator’s finger in the peripheral field of 
view The operator then brings his finger slowly from behind 
and to the right forwards towards the subject’s line of sight 
The subject signals as soon as it c rosses the normal temporal 
boundary of the field of view of the right eye. 'I'he operator then 
brings his finger forward from a point behind and to the left of 
the subject’s head. The subject allows it to cross the moncx'ular 
field of the left eye and signals only when the finger enters the 
field of vision of the right eye across its nasal boundary Since 
few persons, other than physiologists or medical men, are aware 
of the relations of the boundaries of the monocular and binocular 
fields of vision, the success of this experiment affords proof that 
the finger remains invisible to the subject during its passage 
across the moncxiular held of the left eye. The abolition of pain, 
especially of neuralgias, the pain of rheumatic and other in- 
flammations, whic h IS one of the most valuable applications of 
hypnotism, is an effect closely allied to the production of such 
anaesthesia 

It has often been stated that in hypnosis the senses may be 
rendered extraordinarily acute or hyperaesthetic, so that im- 
pressions too faint to affect the senses of the normal person 
may be perceived by the hypnotized subject , but in view of the 
fact that most observers are ignorant of the normal limits of 
sensitivity and discrimination, all such statements must be 
received with caution, until we have more convincing evidence 
than has yet been brought forward. 

Positive and Negative Hallucinations are among the most 
striking effects of hypnotic suggestion A good subject may be 
made to experience an hallucinatory perception of almost any 
object, the more easily the less unusual and out of harmony 
with the surroundings is the suggested object. He may, e.g., 
be given a blank card and asked if he thinks it a good photograph 
of himself He may then assent and describe the photograph in 
some detail, and, what is more astonishmg, he may pick out the 
card as the one bearing the photograph, after it hM been mixed 
with other similar blank cards. This seems to be due to the part 
played by points de repere, insignificant details of surface or 
texture, which serve as an objective basis around which the 
hallucinatory image is constructed by the pictonal imagmation 
of the subject. A negative hallucination may be induced by 
telling the subject that a certain object or person is no longer 
present, when he ignores in every way that object or person. 
This IS more puzzling than the positive hallucination and will be 
referred to again in discussing the theory of hypnosis. Both 
kmds of hallucination tend to be systematically and logically 


developed ; if, e g., the subject is told that a certain person is no 
longer visible, he may become insensitive to impressions made on 
any sense by that person 

Delusions, or false beliefs as to their present situation or 
past experiences may be induced in many subjects. On being 
assured that he is some other person, or that he is in some 
strange situation, the subject may accept the suggestion and 
adapt his behaviour with great histrionic skill to the induced 
delusion. It is probable that many, perhaps all, subjects are 
vaguely aware, as we sometimes are in dreams, that the delusions 
and hallucinations they experience are of an unreal nature 
In the lighter stages of hypnosis a subject usually remembers 
the events of his waking life, but in the deeper stages he is apt, 
while remembering the events of previous hypnotic periods, to be 
incapable of recalling his normal life , but in this respect, as also 
in respect to the extent to which on awaking he remembers the 
events of the hypnotic period, the suggestions of the operator 
usually play a determining part 

Among the organic changes that have been produced by 
hypnotic suggestion are slowing or acceleration of the cardiac and 
respiratory rhythms , rise and fall of body-temperature through 
two or three degrees , local erythema and even inflammation 
of the skin with vesication or exudation of small drops of blood , 
evacuation of the bowel and vomiting , modifications ef the 
secretory activity of glands, especially of the sweat-glands 

Post-hypnotic Effects — Most subjects in whom any appreciable 
degree of hypnosis can be induced show some susceptibility to 
post-hypnotic suggestion, i e they may continue to be influenced, 
when restored to the fully waking state, by suggestions made 
during hypnosis, more especially if the operator suggests that 
this shall be the case ; as a rule, the deeper the stage of hypnosis 
reached, the more effective are post-hypnotic suggestions The 
therapeutic applications of hypnotism depend in the mam upon 
this post-hypnotic continuance of the working of suggestions 
If a subject is told that on awaking, or on a certain signal, or 
after the lapse of a given interval of time from the moment of 
awaking, he will perform a certain action, he usually feels some 
inclination to carry out the suggestion at the appropriate moment 
If he remembers that the action has been suggested to him he 
may refuse to perform it, and if it is one repugnant to his moral 
nature, or merely one that would make him appear ridiculous, 
he may persist m his refusal But if the action is of a simple 
and ordinary nature he will usually perform it, remarking that 
he cannot be comfortable till it is done. If the subject was deeply 
hypnotized and remembers nothing of the hypnotic period, he 
will carry out the post-hypnotic suggestion m almost every case, 
no matter how complicated or absurd it may be, so long as it is 
not one from which his normal self would be extremely averse , 
and he will respond appropriately to the suggested signals, 
although he is not conscious of their having been named , he 
will often perform the action in a very natural way, and will, 
if questioned, give some more or less adequate reason for it 
Such actions, determined by posthypnotic suggestions of which 
no conscious memory remains, may be carried out even after the 
lapse of many weeks or even months Inhibitions of movement, 
anaesthesia, positive and negative hallucinations, and delusions 
may also be made to persist for brief periods after the termination 
of hypnosis ; and organic effects, such as the action of the 
bowels, the oncoming of sleep and the cessation of pain, may be 
determined by post-hypnotic suggestion In short, it may be said 
that in a good subject all the kinds of su^estion which will 
take effect during hypnosis will also be effective if given as post- 
hypnotic suggestions. 

Theory of the Hypnotic State — Very many so-called theories 
of hypnosis have been propounded, but few of them demand 
serious consideration. One author ascribes all the symptoms 
to cerebral anaemia, another to cerebral congestion, a third to 
temporary suppression of the functions of the cerebrum, a fourth 
to abnormal cerebral excitability, a fifth to the independent 
functioning of one hemisphere. Another seeks to explain all 
the facts by saying that in hypnosis our normal consciousness 
disappears and is replaced by a dream-consciousness ; and yet 
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another by the assumption that every human organism com- 
prises two mental selves or personahties, a normal one and one 
which only comes into activity during sleep and hypnosis 
Most of these “ theories ” would, even if true, carry us but a 
little way towards a complete understanding of the facts There 
IS, however, one theory or principle of explanation which is 
now gradually taking shape under the hands of a number of the 
more penetrating workers in this field, and which does seem to 
render intelligible many of the principle facts This is the 
theory of mental dtssoctahon. 

It IS clear that a theory of hypnosis must attempt to give 
some account of the peculiar condition of the brain which is 
undoubtedly present as an essential feature of the state It is 
therefore not enough to say with Bernheim that hypnosis is a 
state of abnormally increased suggestibility produced by sugges- 
tion , nor is it enough, though it is partially true, to say that it 
is a state of mono-ideism or one of abnormally great concentra- 
tion of attention. Any theory must be stated in terms of 
physiological psychology, it must take account of both the 
psychical and the nervous peculiarities of the hypnotic state , 
it must exhibit the physiological condition as in some degree 
similar to that obtaining in normal sleep , but principally it 
must account for that abnormally great receptivity for ideas, 
and that abnormally intense and effective operation of ideas so 
received, which constitute abnormally great suggestibility 

The theory of mental dissociation may be stated in purely 
mental terms, or primarily m terms of nervous structure and 
function ; and the latter mode of statement is probably the 
more profitable at the present time. The increased effectiveness 
of ideas might be due to one of two conditions * (i) it might 
lie that certain tracts of the brain or the whole brain were in a 
condition of abnormally great excitability , or (2) an idea 
might operate more effectively in the mind and on the body, 
not because it, or the underlying brain-process was more intense 
than normally, but because it worked out its effects free from 
the interference of contrary or irrelevant ideas that might 
weaken its force. It is along this second line that the theory 
of mental dissociation attempts to explain the increased suggesti- 
bility of hypnosis To understand the theory we must liear m 
mmd the nature of mental process in general and of its nervous 
concomitants Mental process consists in the interplay, not 
merely of ideeis, but rather of complex dispositions which are 
the more or less enduring conditions of the rise of ideas to con- 
sciousness. Each such disposition seems capable of remaining 
inactive or quiescent for long periods, and of being excited in 
various degrees, either by impressions made upon the sense- 
organs or by the spread of excitement from other dispositions 
When Its excitement rises above a certain pitch of intensity, 
the corresponding idea rises to the focus of consciousness 
These dispositions are essential factors of all mental process, 
the essential conditions of all mental retention They may be 
called simply mental dispositions, their nature being left un- 
defined , but for our present purpose it is advantageous to regard 
them as neural dispositions, complex functional groups of nervous 
elements or neurones. The neurones of each such group must 
be conceived as being so intimately connected with one another 
that the excitement of any part of the group at once spreads 
through the whole group or disposition, so that it always functions 
as a unit. The whole cerebrum must be conceived as consisting 
of a great number of such dispositions, inextricably interwoven, 
but interconnected in orderly fashion with very vanous degrees 
of intimacy ; groups of dispositions are very intimately connected 
to form neural systems, so that the excitement of any one member 
of such a system tends to spread in succession to all the other 
members. On the other hand, it is a peculiarity of the reciprocal 
relations of all such dispositions and systems that the excitement 
of any one to such a degree that the corresponding idea rises 
to consciousness prevents or inhibits the exatement of others, 

I all of them are in relations of reciprocal inhibition with 
one another (see Muscle and Nerve) The excitement of dis- 
positions associated together to form a system tends towards 
some end which, either immediately or remotely, is an action, 


205 

a bodily movement, m many cases a movement of the organs 
of speech only Now we know from many exact experiments 
that the neural dispositions act and react upon one another to 
some extent, even when they are excited only m so feeble a 
degree that the corresponding ideas do not rise to consciousness. 
In the normal state of the brain, then, when any idea is present 
to consciousness, the corresponding neural disposition is in a 
state of dominant excitement, but the intensity of that e\( ite- 
ment is moderated, depressed or partially inhibited by the 
sub-excitement of many rival or competing dispositions of 
other systems with which it is connected. Suppose now that 
all the nervous connexions between the multitudinous dis- 
positions of the cerebrum are by some means rendered less 
effective, that the association -paths are partially blocked or 
functionally depressed , the result will be that, while the most 
intimate connexions, those between dispositions of any one 
system remain functional or permeable, the weaker less intimate 
connexions, those between dispositions belonging to different 
systems will be practically abolished for the time being , each 
system of dispositions will then function more or less as an 
isolated system, and its activity will no longer be subject to the 
depressing or inhibiting influence of other systems , therefore 
each system, on being excited m any way, will tend to its end 
with more than normal force, being freed from all interferences , 

! that IS to say, each idea or system of ideas will tend to work 
Itself out and to realize itself m action immediately, without 
suffering the opposition of antagonistic ideas which, m the 
normal state of the brain, might altogether prevent its realiza- 
tion III action 

The theory of mental dissociation assumes that the abnormal 
state of the brain that obtains during hypnosis is of this kind, 
a temporary functional depression of all, or of many of the 
associations or nervous links between the neural dispositions , 
that IS, It regards hypnosis as a state of relative dtsioaatton 
The lighter the stage of hypnosis the slighter is the degree of 
dissociation, the deeper the stage the more nearly complete 
IS the dissociation. 

It is not essential that the theory should explain m what 
change this stage of dissociation consists, but a view compatible 
with all that we know of the functions of the central nervous 
system may be suggested The connexions between neural 
disjwsitions involve synapses or cell- junctions, and these seem 
to be the places of variable resistance which demaicate the dis- 
positions and systems , and there is good reason to think that 
their resistances vary with the state of the neurones which they 
connect, being lowered when these aie excited and raised when 
their excitement ebbs Now, in the waking state, the varied 
stimuli, which constantly ram upon all the sense-organs, maintain 
the whole cerebrum in a state of sub-excitement, keep all the 
cerebral neurones partially charged with free nervous energy. 
When the subject lies down to sleep or submits himself to the 
hypnotizer he arrests as far as possible the flow of his thoughts, 
and the sensory stimuli are diminished in number and intensity. 
Under these conditions the general cerebral activity tends to 
subside, the free energy with which the cerebral neurones are 
charged ebbs away, and the synaptic resistances rise propor- 
tionally , then the effect of sensory impressions tends to be 
confined to the lower nervous level, and the brain tends to 
come to rest If this takes place the condition of normal sleep 
IS realized. But m inducing hypnosis the operator, by means 
of his words and manipulations, keeps one system of ideas 
and the corresponding neural system in activity, namely, the 
ideas connected with himself , thus he keeps open one channel 
of entry to the brain and mind, and through this one open 
channel he can introduce whatever ideas he pleases ; and the 
ideas so introduced then operate with abnormally great effect 
because they work m a free field, unchecked by rival ideas and 
tendencies. 

This theory of relative dissociation has two great merits* 
in the first place it goes far towards enabling us to understand 
in some degree most of the phenomena of hypnosis ; secondly, 
we have good evidence that dissociation really occurs in deep 
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hypnosis and in some allied states Any one may readily work, 
out for himself the application of the theory to the explanation 
of the power of the operator’s suggestions to control movement, 
to induce anaesthesia, halluonatiuns and delusions, and to 
exert on the organic processes an mducnce greater than can 
be exerted by mental processes m the normal state of the hram. 
But the positive evidence of the occurrence of dissociation is 
a matter of great psychological interest and its nature must 
be briefly indicated The phenomena of automatic speech 
and writing afford the best evidence of cerebral dissociation. 
Many persons can, while m an apparently normal or but very 
s%htly abnormal condition, produce automatic writing, t.e, 
mtelligibly written sentences, in some cases long connected 
passages, of whose import they have no knowledge, their self- 
conscious intelligence lieing continuously directed to some 
other task The carrying out of post-hypnotic suggestions 
affords in many cases similar evidence Thus a subject may be 
told that after waking he will perform some action when a 
given signal, such as a cough, is repeated for the fifth time. 
In the post-hypnotic state he remains unaware of his instructions, 
IS not Conscious of noting the signals, and yet carries out the 
suggestion at the fifth signal, thereby proving that the signals 
have been in some sense noted and counted. Many interesting 
varieties of this experiment have been made, some of much 
greater complexity , but all agreeing in mdicating that the 
suggested action is prepared for and determined by cerebral 
processes that do not affect the consciousness of the subject, 
but seem to occur as a system of processes detached from the 
mam stream of cerebral activity , that is to say, they imply 
the operation of relatn^ely dissociated neural systems 

Many authorities ^0 further than this ; they argue that, 
smee actions of the kind described are determined by processes 
which involve operations, such as' counting, that we are 
accustomed to regard as distinctly mental m clmracter and tliat 
normally involve conscious activity, we must bebeve that m 
these cases also consciousness or psychical activity is involved, 
but that It remains as a sepaiate system or stream of conscious- 
ness concurrent with the normal or personal consciousness. 

In recent years the study of various abnormal mental states, 
especially the investigations by French physicians of severe forms 
of hysteria, have brought to light many facts which seem to 
justify this assumption of a secondary stream of consciousness, 
a CO- or sub-consciousness coexistent with the personal conscious- 
ness , although, from the nature of the case, an absolute proof 
of such co-consaousness can hardly be obtained The co- 
consciousness seems to vary m degree of complexity and coherence 
from a mere succession of fragmentary sensations to an organized 
stream of mental activity, which may rival in all respects the 
primary consciousness ; and in cases of the latter type it is usual 
to speak of the presence of a secondary personality. The co- 
consciousness seems in the simpler cases, eg.m cases of hystencal 
or hypnotic anaesthesia, to consist of elements spbt off from the 
normal primary consciousness, which remains correspondingly 
poorer , and the assumption is usually made that such a stream 
of co-consciousness is the psychical correlate of groups and 
systems of neurones dissociated from the main mass of cerebral 
neurones. If, m spite of serious objections, we entertain this 
conception, we find that it helps us to give some account of various 
l^pnotic phenomena that otherwise remain quite inexplicable , 
some such conception seems to be required more particularly 
by the facts of negative halKicmation and tlie execution of 
post-hypnotic suggestions involving such operations os cminting 
and exact discrimination without primary conscsousness. 

Supernormal RypttoUc Phenomena . — The facts hitherto con- 
sidered, strange and perplexing as many of them are, do not 
seem to demand for their explanation any principles of action 
fundamentally different from those operative in thb normal 
human mind. But much of the interest that has centred in 
hypnotism m recent years has been due to the fact that some 
of Its manifestations seem to go bejrond all such prmciplea o£ 
explanation, and to suggest redhy of modes of influence 
and action that science has not hitherto recognized. Of these 


by far the best attested are the posb-hypnotic unconscious 
r^omng of time and telepathy or “ thought-transference ” 
(for the latter sfe Telepathy). The post-hypnotic reckoning 
and noting of the lapse of time seems in some instances to have 
been carried out, in the absence of all extraneous aids and with 
complete unconsciousness on the part of the normal personality, 
with such extreme preasion that the achievement cannot be 
accounted for by any intensification of any faculty that we at 
present recognize or understand Thus, Dr Milne Bramwell 
has reported the case of a patient who, when commanded in 
hypnosis to perform some simple action after the lapse of many 
thousand^ of minutes, would carry out the suggestion punctually 
to the minute, without any means of knowing the exact time 
of day at which the suggestion was given or the time of day at 
the moment its performance fell due ; more recently a similar 
case, even more striking m some respects, has been carefully 
observed and described by Dr T W Mitchell Other reported 
phenomena, such as telaesthesia or clairvoyance, and tclckinesia, 
are hardly sufficiently well attested to demand serious considera- 
tion in this place 

Medical Applications of Hypnotism . — The studv and practice 
of hypnotism is not yet, and probably never will be, regarded 
as a normal part of the work of the general practitioner Its 
successful application demands so much time, tact, and special 
experience, that it will probably remain, as it is now, and as it 
1$ perhaps desirable that it should remain, a specialized branch 
of medical practice. In England it is only in recent years that 
it has been possible for a medical man to apply it m his practice 
without incurring professional odium and some risk of loss of 
reputation That, in certain classes of cases, it may effect a cure 
or bring relief when all other modes of treatment are of no avail 
IS now rapidly becoming recognized , but it is less generally 
recognized that it may be used with great advantage as a supple- 
ment to other modes of treatment in relieving symptoms that 
are accentuated by nervous imtabihty or mental disturbance. 
A third wide field of usefulness lies before it m the cure of un- 
desirable habits of many kinds Under the first heading may 
be put insomnia, neuralgia, neurasthenia, hysteria in almost all 
Its many forms . under the second, inflammations such as 
that of clironic rheumatism, contractures and paralyses resulting 
from gross lesion of the braan, epilepsy, dyspepsia, menstrual 
irregularities, sea-sickness , under the third, inel»iety,the morphia 
and other drug habits, nail-bitmg, enuresis nocturna, masturba- 
tion, constipation, facial and other twitchings. In pronounced 
mental diseases hypnotism seems to be almost useless , for m 
general terms it may be said that it can be applied most effectively 
where the brain, the instrument through which it works, is sound 
and vigorous The widespread prejudice against the use of 
hypnotism is no doubt largely due to the marvellous and fto 
m(Mt minds) mysterious character of the effects producible oy 
Its means ; and this prejudice may be expected to dimmish as 
our insight into the mode of its operation deepens. The more 
purely bodily results achieved by hypnotic suggestion become 
in some degree intelligible if we regard it as a powerful means of 
diverting nervous energy from one channel or organ to others, 
so as to give physiolc^ical rest to an overworked organ or tissue, 
or so as to lead to the atrophy of one nervous habit and the re- 
placement of It by a more desirable habit. And in the cure of 
those disorders which involve a large mental element the essential 
pmrt played by it is to drive out some , habitually recurrent idea 
and to replace it by some idea, ^pectation or conviction < of 
healthy tendency. 

It> seems clear that, the various systems of “ mind-cunng” 
m the hands of persons lacking all medical training, which are 
now so frequently the cause of distressing and needless disasters, 
owe their rapid spread to the* fact, that the medical profession 
has hitherto neglected to attach sufficient importance to the. 
mental factor m the causation and cure of disease ; and it seenu 
clear, too, that a more general and more intelligent appreciation 
of the possibilities, of^ hyp^ic treatment would constitute the 
best means at the d^piBisal of tlie profession for combating this 
growing, evil. 
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The Dangers «/ Hypnotism — Much has been written, on this 
head, of late years, and some of the enthusiastic advocates of 
hypnotic treatment have done harm to their cause by ignoring 
or denying m a too thoroughgoing maxuier the* possibility of 
undesirable results of the spread of the knowledge and practice 
of hypnotism Like ah powerful agencies, chloroform or morphia, 
dynamite or strong electric currents, hypnotic suggestion can 
only be safely used by those who have speaal knowledge and 
experience, and, like them, it is liable to abuse. There is little 
doubt that, if a subject is repeatedly hypnotized and made to 
entertain all kinds of absmd delusions and to carry out very 
frequently post-hypnotic suggestions, he may l)e liable to some 
ill-defined harm , also, that an unprincipled hypnotizer might 
secure an undue influence over a naturally weak subject. 

But there is no grouml for the belief that hypnotic treatment, 
appbed with good intentioas and reasonable care and judgment, 
does or can produce deleterious effects, such as weakening of the 
will or liabihty to fall spontaneously into hypnosis. All physicians 
of large experience in hypnotic practice are in iigreement mrospett 
to tliw point. But some difference of opinion exists as to the 
possibility of deliberately inducing a subject to conunit improper 
or criminal actions during hypnosis or by po.st-hypnotic sugges- 
tion. There is, however, no doubt that subjei ts retain even m 
deep hypnosis a very considerable power of resistance to any 
suggestion that is repugnant to their moral nature ; and it ha-i 
been shown that, m some cases m which a subject in hypnosis 
is made to perform some ostensibly tnminal action, siuh as 
firing an unloaded pistol at a bystander or putting jxiison into a 
cup for him to drink, he is aware, however obscurely, of the unreal 
nature of the situation. Nevertheless it must be admitted that 
a person lacking m moral sentiments might be induced to commit 
actions from which in the normal state he would abstain, if only 
from fear of punishment ; and it is probable that a skilful and 
evil-mtentioned operator could in some cases so deceive a well- 
disposed subject as to lead him into wrong-doing. The proper 
precaution against such dangers is legislative regulation of the 
practice of hypnotism such as is already enforced m some 
countries. 

Bibliography — T he literature of hypnotism has increased m 
volume at a rapid rate during recent years Of recent writings the 
following may be mentioned as among the most important — I real- 
ment by Hypnotism and Suggestion by C. Lloyd Tuckey, M D (5th ed , 
London, 1907) , Hypnotism, its History, Practice and 7 heory, by 
J. Miiue Bramwell, M B. (2nd ed , London, igoO) , Hypnotism, by 
Albert MoU (5tb ed,, London, 1901) All these three books give good 
general accounts of hypnotism, the first being the most slnclly 
medical, the last the most general in its treatment See also Hypnot- 
ism . or Suggestion tn Psycho-Therapy, by August Forel (translated 
from the 5th German ed. by G. H W Armit, Lo.cdon, 1900) , a 
number of papers by Ed Gurney, and by Ed Gurney and F W H 
Myers in Proc of the Soc. for Psychical Research, especially ” The 
Stages of Hypnotism," in voL n , also some more recent papers iii 
the same journal by other hands ; chapter on Hypnotism m Human 
Personality and its Surtnval of Bodily Death, by F. W, H. Myers 
(London, 1903) ; The Psychology of Suggestion by Boris Sidis, Ph D 
INew York, 1898) , " Zur Psychologic der Suggestion," by Prof 
Lipp, and other papers in the Zextschnft fUr Hypnotismus Of 
special nistoerical interest are the following ' — £tiule sur le soo- 
magnitism*, par A, A. Li^beault (Pans, 1883) , Hypnottsme, suggest 
iton, psvcho-thirapte, par Prof Bernheim (Pans, X891) , Braid on 
Hypnotism (a new issue of James Braid’s Neurypnology), edited by 
A E. Waite ^London, 1899) , Tratte du somnambuhsme. by A 
Bertrand (Paris, 1826) A full bibliography is appendeci to Dr 
Milne BrasnweH'a Hypnotism (W. McD ) 

HYFOCAUST (Gr ixTouaverror : wrS, beneath, and 
to bum), the term grvcai to the chamber formed under tlie floors 
of the Rtxman baths, through which the hot air from the furnace 
passed, sometimes to a single flue, as in the case of the uptdarum, 
but in the caUdartum and sweating-room to a senes of flues 
placed side by side forming the lining of the walls, llte floor 
of the hot-air chamber consisted of tiles, a ft square^ laid on a 
bed of concrete ; on this a serira of dwarf piers a ft high were 
built of S-io. square tiles, placed about 16 in. apart, which earned 
the floor of the hall or room ; this, floor was formed of a bed of 
concrete covered mth lay^s of pounded bncks and marlfle 
cement, on -wluch the xnaible pavement in slabs or tesserae was 
laid« ia cc 4 der countries, as for instance m Germany and 
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England, the Uvmg rooms were all heated in a similar way, and 
round Trdves (|Trier) both systems have been found in two or 
three Roman villas, with the one flue for the ordinary rooms and 
several wall flues for the hot baths. In England thcsi' hypo- 
causts are found m every Roman settlement, and the chief 
interest in these is centred in Uie magmfii ent mosaic pavements 
with which the pnncipal rooms were laid. Many of the pave- 
ments found in I^ndon and elsewhere have been preserved in the 
British or the Guildhall museums ; and m some of the provincial 
towns, such as lAiicester and Lincoln, they remain tn situ many 
feet below the piesent level of the town. 

HYPOCHONDRIASIS (synonyms the spleen,” "the 
vapours”), a medical term (from rb vrrox^Sy^pion, T<i vnoyiy^fna, 
the soft part of the body immediately under the cartilage 

of the breast-bone) given by the ancients, and indeed by physicians 
down to the time of William Cullen, to diseases or derangements 
of one or more of the abdominal viscera. Cullen {Cltmcal 
Lectures, 1777) classified it amongst nervous diseases, and Jean 
Pierre Falret (1794-1870) more fully described it as a moibid 
condition of the nervous system characterized by depression of 
teeling and false beliefs as to an impaired state of the health. 
The subjects of hypochondriasis are for the most part members 
of families m which hereditary predisposition to degradation of 
the nervous system is strong, 01 those who have suffered from 
morbid influences affecting this system during the earlier years of 
life It may be dependent on depressing disease affecting the 
general system, but under such circumshmccs it is generally 
so complicated with the symptoms of hysterui as to render 
differentiation diflicuU (see Hysteria), Hypochondriasii is 
often handed down from one generation to another m its indi- 
vidual form, but it is also not imfrequcntly to be met with m an 
individual as the sole manifesLition m him of a family tendency 
to insanity In its most common form it is manifested by simple 
false belief as to the state of the health, the intellect being other- 
wise unaffected We may instance tlie " vapouruJi ” woman or 
the " splenetic ” as terms soaety has applied to its milder 
manifestations. Such persons are constantly asserting a weak 
state of healUi uldiough no palpable cause can be drcoveicd 
In its more definite phases pain or uneasy sensations are referred 
by the patient to some particular region, generally the abdomen, 
the heart or tlie head. Tliat these are subjective is app.^ircnt 
from the fact tliat the general health is good : all the functions of 
the various systems arc duly performed ; the patient eats and 
sleeps well , and, when any circumstance temporarily overrides 
the false belief, he is happy and comfortable. No appeal to the 
reason is of any avail, and the hypochondriac idea so dominates 
his existence as to render him unable to perform the ordinary 
duties of life. In its most aggravated form hypochondriasis 
amounts to actual insanity, delusions ansmg as to the existence 
of living creatures in the intestines or brain, or to the effect 
that the body is materially changed , e.g. into glass, wood, &c. 
The symptoms of this condition may be remittent , they may 
even disappear for years, and only return on the advent of some 
exciting cause. Suicide is occasionally committed m order to 
escape from the constant misery. Recovery can only be looked 
for by placing the patient under such morally hygiemc con- 
ditions as may help to turn his mmd to other matters. (See also 
Neuropathology.) 

H YPOCRUY, pretence, or false assunqjtion of a high character, 
especially in regard to religious belief or practice. 'Ihe Greek 
viroKpurts, from which the word is derived tlirough the Old 
French, meant primarily the acting of a part on the stage, from 
wroKpivar^m, to give an aaswer, to spieak dialogue, play a part 
oa the stage, hence to practice dissimulation. 

HYPOSTASIS, m theology, a term frequently occumng in the 
Tnnitanaa controversies of t^ 4th and 5th centuries. According 
to Irenaeus ^1, 5. 4) it was introduced into tlieology by Gnostic 
wnters, and in earliest ecclesiastical usage appears, as among the 
Stoics, to have been synonymous with owria. 'Hius Dionysius 
of Rome (cf. Routh^ Rd. Sacr. in 373) condemns the attempt 
to sever the Godhead into three separate hypostases and three 
deities, and the: Nicene Creed m the anathemas speaks of 
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(Ttpa^ turoo-Tooreoj? rj owrtas. Alongside, however, of this 
persistent interchange there was a desire to distinguish between 
the terms, and to confine iVoo-too'is to the Divine persons. This 
tendency arose in Alexandria, and its progress may be seen in 
comparing the early and later wntings of Athanasius. That 
writer, in view of the Arian trouble, felt that it was better to 
speak of owrta as “ the common undifferentiated substance of 
Deity,” and in-oo-rao-is as “ Deity existing in a personal mode, 
^he substance of Deity with certain special properties ” (oiWo 
/4<Tn rivior iSitjfiaThtr) At the council of Alexandria m 36a the 
phrase rpeii iVocrracret? was permitted, and the work of this 
council was supplemented by Basil. Gregory of Nazianzus and 
Gregory of Nyssa m the formula pla ovvia, rptt<i vTro(rrd<rw or 
pia oiVta (V rpicriv viro<rT«<r«ru/ 

'Fhe results arrived at by these Cappadocian fathers were stated 
in a later age by John of Damascus {De orth fid 111 6), quoted m 
R L Ottley, 7 he Doctrine of the Incarnation, 11 257 

HYPOSTYLE, in architecture, the term applied to a hall, 
the flat ceiling of which is supported by columns, as in the Hall 
of Columns at Karnak. In this case the columns flanking the 
central avenue are of greater height than those of the side aisles, 
and this admits of openings m the wall above the smaller columns, 
thiough which light is admitted over the aisle roof, through 
clerestory windows. 

HYPOSULPHITE OP SODA, the name originally given to 
the substance known in chemistry as sodium thiosulphate, 
NagS-jOg , the earlier name is still commonly used, especially by 
photographers, who employ this chemical as a fixer In system- 
atic chemistry, sodium hyposulphite is a salt of hyposulphurous 
acid, to which Schutzenberger gave the formula H^SOg, but 
which Bernthsen showed to be HoSoO.. (See Sulphur ) 

HYPOTHEC (Lat. hypoihcca, Gr vvooiiki})^ in Roman law, 
the most advanced form of the contract of pledge A specific 
thing may be given absolutely to a creditor on the understanding 
that it IS to be given back when the creditor’s debt is paid , 
or the property in the thing may be assigned to the creditor 
while the debtor is allowed to remain in possession, the creditor 
as owner being able to take possession if his debt is not dis- 
charged Here we have the kind of security known as pledge 
and mortgage respectively. In the hypotheca, the property 
does not pass to the creditor, nor does he get possession, but he 
acquires a preferential right to have Ins debt paid cut of the 
hypothecated property ; that is, he can sell it and pay himself 
out of the proceeds, or in default of a purchaser he can become 
the owner himself The name and the principle have passed | 
into the law of Scotland, which distinguishes between conventional 
hypothecs, as bottomry and respondentia, and tacit hypothecs 
established by law Of the latter the most important is the 
landlord's hypothec for rent (corresponding to distress in the law 
of England), which extends over the produce of the land and the 
cattle and sheep fed on it, and over stock and horses used in 
husbandry. The law of agricultural hypothec long caused much 
discontent in Scotland ; its operation was restricted by the 
Hypothec Amendment (Scotland) Act 1867, and finally by the 
Hypothec Abolition (Scotland) Act 1880 it was enacted that 
the “ landlord’s right of hypothec for the rent of land, including 
the rent of any buildings thereon, exceeding two acres in extent, 
let for agriculture or pasture, shall cease and determine ” By 
the same act and by the Agricultural Holdings (Scotland) Act 
1883 other rights and remedies for rent, where the right of 
hypothec had ceased, were given to the landlord 

HYPOTHESIS (from Gr. vironOivai, to put under ; cf. 
Lat. suppostUo, from sub-ponere), in ordinary language, an 
explanation, supposition or assumption, which is put forward 
in the absence of ascertained facts or causes. Both m ordinary 
life and in the acquisition of scientific knowledge hypothesis 
IS all-important. A detective’s work consists largely in forming 
and testing hypothesis. If an astronomer is confronted by some 
phenomenon which has no obvious explanation he may postulate 
some set of conditions which from his general knowledge of the 
subject would or might give rise to the phenomenon in question; 
he then tests his hypothesis until he discovers whether it does 


or does not conflict with the facts An example of this process 
IS that of the discovery of the planet Neptune : certain perturba- 
tions of the orbit of Uranus had been observed, and it was seen 
that these could be explained on the hypothesis of the existence 
of a then unknown planet, and this hypothesis was verified 
by actual observation. The progress of inductive knowledge is 
by the formation of successive hypotheses, and it frequently 
happens that the demolition of one or even many hypotheses 
IS the direct road to a new and accurate hypothesis, t e to fresh 
knowledge. A hypothesis may, therefore, turn out to be entirely 
wrong, yet it may be of the greatest practical use 

The recognition of the importance of hypotheses has led to 
various attempts at drawing up exact rules for their formation, 
but logicians are generally agreed that only very elementary 
principles can be laid down. Thus a hypothesis must contain 
nothing which is at variance with known facts or principles • 
It should not postulate conditions which cannot be verified 
empirically J S Mill {Logic III xiv 4) laid down the principle 
that a hypothesis is not “ genuinely scientific ” if it is “ destined 
always to remain a hypothesis ” • it must “ be of such a nature 
as to be either proved or disproved by comparison with observed 
facts ” ; in the same spirit Bacon said that in searching for 
causes in nature “ Deum semper excipimus ” Mill’s principle, 
though sound in the abstract, has, except in a few cases, little 
practical value m determining the admissibility of hypotheses, 
and m practice any rule which tends to discourage hypothesis 
IS in general undesirable The most satisfactory check on 
hypothesis is expert knowledge m the particular field of research 
by which rigorous tests may be applied This test is roughly 
of two kinds, first by the ultimate principles or presuppositions 
on which a particular branch of knowledge rests, and second 
by the comparison of correlative facts Useful light is shed on 
this distinction by Lotze, who contrasts (Logic, § 273) postulates 
(“ absolutely necessary assumptions without which the content 
of the observation with which we are dealing would contradict 
the laws of our thought ”) with hypotheses, which he defines as 
conjectures, which seek ” to fill up the postulate thus abstractly 
stated by specifying the concrete causes, forces or processes, 
out of which the given phenomenon really arose in this par- 
ticular case, while in other cases maybe the same postulate is 
to be satisfied by utterly different though equivalent combina- 
tions of forces or active elements ” Thus a hypothesis may be 
ruled out by principles or postulates without any reference to 
the concrete facts which belong to that division of the subject 
to explain which the hypothesis is formulated A true hypothesis, 
therefore, seeks not merely to connect or colligate two separate 
facts, but to do this in the light of and subject to certain funda- 
mental principles. Various attempts have been made to classify 
hypotheses and to distinguish “ hypothesis ” from a “theory ’ 
or a mere “ conjecture ” : none of these has any great practical 
importance, the differences being only m degree, not in kind 

The adjective “ hypothetical ” is used in the same sense, 
both loosdy in contradistinction to “ real ” or “ actual,” and 
technically m the phrases “ hypothetical judgment ” and 
“ hypothetical syllogism ” (See Logic and Syllogism ) 

See NavUlc, La Logique de I’hypothise (1880), and textbooks of 
logic, eg. those of Jevons, Bosanquet, Joseph; Lxebmann, Die 
Khmax d. Theonen. 

HYPOTRACHELIUM (Gr. vnoTpax^hiov, the lower part of 
the neck, TpdxriXos), m classical architecture, the space ^tween 
the annulet of the echinus and the upper bed of the shafts, 
including, according to C. R. Cockerell, the three ^ooves or 
sinkings found in some of the older examples, as in the temple 
of Neptune at Paestum and the temple of Apliaea at Aegina ; 
there being only one groove in the Parthenon, the Theseum and 
later examples. In the temple of Ceres and the so-called Basilica 
at Paestum the hypotrachelium consists of a concave sinking 
carved with vertical Imes suggestive of leaves, the tops of which 
project forward. A similar decoration is found in the capital 
of the columns flanking the tomb of Agamemnon at Mycenae, 
but here the hypotrachelium projects forward with a cavetto 
moulding, and is carved with triple leaves like the buds of a 
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rose. In the Roman Doric Order the term was sometimes 
applied to that which is generally known as the “ necking,” 
the space between the fillet and the annulet. 

HYPSOMETER (Gr. v\{/o<i^ height, fjLtTpov, a measure), an 
instrument for measuring heights which employs the principles 
that the boilmg-pomt of a liquid is lowered by diminishing 
the pressure, and that the barometric pressure varies with the 
height of the point of observation. The instrument consists 
of a cylindrical vessel in which the liquid, usually water, is boiled, 
surmounted by a jacketed column, in the outer partitions of 
which the vapour circulates, while in the central one a ther- 
mometer IS placed. To deduce the height of the station from 
the observed boihng-point, it is necessary to know the relation 
existing between the boiling-point and pressure, and also between 
the pressure and height of the atmosphere 

HYRACOIDEA, a suborder of ungulate mammals represented 
at the present day only by the Syrian hyrax (Procavta syrtaca), 
the “ coney ” of the Bible, and its numerous African relatives, 
all of which may be included m the single genus Procavta (or 
Hyrax), and consequently in the family Procavttdae These 
creatures have no proper English name, and are generally known 
as hy raxes, from the scientific term {Hyrax) by which they were 
for many years designated — a term which has unfortunately 
had to give place to the earlier Procavta. In size these animals 
may be compared roughly to rabbits and hares , and they have 
rodent-like habits, hunching up their backs after the fashion of 
some foreign members of the hare-family, more especially the 
Liu-Kiu rabbit. In the matter of nomenclatuie these animals 
have been singularly unfortunate In the title ” hyrax ” they 
have, for instance, usurped the Greek name for the «hrew-mouse ; 
while in the Bible they have been given the old English name 
for the rabbit. Perhaps rock-rabbit would be the best name. 
At the Cape they are known to the Dutch as dass (badger), 
which has been anglicized into “ dassie.” 

As regards the recent forms, the dentition in the fully adult animal 
consists only of incisors and cheek-teeth, the formula bemg » 
r i,P ^ There is, however, a minute upper canine developed 
at first, which is early shed ; and m extinct forms this tooth was 



functional and molar-like The upper incisors have persistent 
pulps, and are curved longitudinally, forming a semicircle as m 
rodents , they are, however, not flattened from before backwards 
as in that order, but prismatic, with an antero-extemal, an antcro- 
mtemal and a posterior surface, the first two only being covered 
with enamel , their tips are consequently not chisel-sbaTOd, but 
sharp-pomted. They are preceded by functional, rooted milk-teeth 
The lower mcisors have long tapermg roots, but not ot persistent 
growth ; and are straight, directed somewhat forwards, with awl- 
shaped, tn-lobed crowns Behind the mcisors is a considerable gap, 
followed by the cheek-teeth, which are all contiguous, and formM 
almost exactly on the pattern of some of the peris^actyle un- 
gulates. The rmlk-dentition mcludes three pairs of mcisors and 
one of canines m each law The hyoid arch is unlike that of any 
known mammal. The aorsal and lumbar vertebrae are very numer- 
ous, 28 to 30, of which 21 or 22 bear nbs The tad is extremely 
short. There are no clavKies. In the fore foot, the three middle 
toes are sabequally developed, the fifth is present, but smaller, and 
the first is rudimentary, although, in one species at least, all its 


normal bones are present The terminal phalanges of the four 
outer digits are small, somewhat conical and flattened in form. 
The carpus has a distinct os centrale. Ihere is a slight ridge on the 
femur m the place of a third trochanter The fibula is complete, 
thickest at its upper end, where it generally unites with the tibia. 
The articulation between the tibia and astragalus is more complex 
than m other mammals, the end of the malleolus entering mto it. 
The hind-foot is very like tliat of a rhinoceros, having three well- 
developed toes There is no trace of a first toe, and the fifth meta- 
tarsal is represented by a small nodule The termmal phalange of 
the inner (or second) digit is deeply cleft, and has a peculiar long 
curved claw, the others having snort broad nailt. The stomach w 
formed upon much the same principle as that of the horse or rhino- 
ceros, but 13 more elongated transvoi sely and divided by a constriction 
into two cavities — a large left cul d» sac, lined by a very dense white 
epithelium, and a right pyloric cavity, with a thick, soft, vascular 
Immg The mtcstin^ canal is long, and has, m addition to the 
ordinary short, but capacious and sacculated caecum at the com- 
mencement of the colon, lower down, a pair of large, conical, pointed 
caeca Ihe hver is much subdivided, and there is no gall-bladder 
The brain resembles that of typical ungulates far more than that 
of rodents The testes are permanently abdominal Ihe ureters 
open into the fundus of the bladder as m some Rodents Ibe 



female has six teats, of which four are inguinal and two axillary, 
and the placenta is zonary and deciduous There is a gland on the 
back 

The more typical members of the genus are terrestrial in their 
habits, and their cheek-teeth have nearly the same pattern as m 
rhmoceroses , while the interval between the upper mcisors is 
less than the width of the teeth , and the lower incisors are only 
slightly notched at the cutting edge Vertebrae C 7, D 22, L. 8, 
S 6, C 6 Of this form the earliest known species, P capensis, is 
the type , but there are many other species, as P syrtaca, and P 
brucei from Syria and eastern Africa They inhabit mountainous 
and rocky regions, and live on the ground In a second section the 
molar teeth have the same pattern as m Palaeoihertum (except that 
the third lower molar has but two lobes) , the interval between the 
upper mcisors exceeds the width of the teeth, and the lower mcisors 
have distinctly trilobed crowns Vertebrae C 7, D 21, L 7, S 5, 
C 10 The members of this section frequent the trunks and large 
branches of trees, sleeping m holes There are several species from 
Western and South Africa, as P, arboreus and P dorsalis Ihe 
members of both groups appear to have a power like that possessed 
by geckos of clinging to vertical surfaces of rocks and trees by the 
soles of their feet 

Extinct Hyracoids — For many years extinct representatives 
of the Hyracoidea were unknown, partly owing to tne fact that 
certain fossils were not recognized as really belonging to that group 
The longest known of these was originally named Lettodon eraecus, 
but, on account of the preoccupation of the generic title, the designa- 
tion has been changed to Phohyrax eraecus This animal, whose 
remains occur m the Ixiwer Pliocene of both Attica and Samos, was 
about the size of a donkey, and possessed three pairs of upper incisor 
teeth, of which the innermost were large and trihedral, recalling 
those of the existing genus On the other hand, the two outer 
pairs of mcisors were m contact with one another and with the 
canines, so as to form on each side a senes continuous with the 
cheek-t^th. 

The next representatives of the group occur in the IJ^per Eocene 
beds of the Fayum district of Egypt, where the genera Saghathertum 
and Mcgalohyrax occur These are regarded as representing a 
distinct family, the Saghatherttdae, charactenzed by the possession 
of the full senes of twenty-two teeth m the upp^ jaw, among 
which the first pair of mcisors was modified to form trihedral rootless 
tusks, while tne two remaining pairs were separated from one 
another and from the teeth in front by gaps. The canine was like 
a premolar, and m contact with the first troth of that senes ; and 
the cheek-teeth were short-crowned, with the premolar simpler than 
the molars, and a third lobe to the last lower tooth of the latter 
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series. The members of this genus were smaJl or medium-sised 
ungulates with smgle-rooted incisors On the other hand, the 
representatives of the contomporaiy genus Megalohyrax were ap- 
proximately as large as Phohyrax, and m some instances had double 
roots to the second and third incisors 

It is now possible to define the suborder Hyracoidea as including 
ungulates with a centrale in the carpus, plantigrade feet, in which 
the first and fifth toes are reduced m greater or less degree, and 
clavicles and a foramen in the lower end of the humerus are absent 
The femur has a small third trochanter, the radius and ulna and 
tibia and fibula are respectively separate, at least in the young, and 
the fibula articulates with the astragalus 1 he earlier forms had the 
full senes of 44 teeth, with the premolars simpler than the molars ; 
but in the later types the canines and some of the incisors disappear, 
and at least the hindfer preraolara become molar-like In all cases 
the first upper incisors are large and rootless 

That the group originated in Africa there can bo no reasonable 
doubt , and it is remarkable that so early as the Upper Eocene the 
types in existence dillered comparatively little in structure from the 
modern forms In fact the hyraxea were then almost as distinct 
from other mammals as they are at the present day 

See also C W Andrews, DesenpUve Catalogue of the Tertiary 
Vertebrata of the Fayum, British Museum (1906). (K. L *) 

HYRCANIA. (1) An ancient district of Asia, south of the 
Caspian Sea, and bounded on the E by the river Oxus, called 
Vtrkam, or “ Wolf’s Land,” in Old Persian It was a wide and 
indefinite tract. Its chief city is called Tape by Strabo, Zadra- 
carta by Aman (probably the modem Astarabad). The latter 
IS evidently the same as Carta, mentioned by Strabo as an 
important city. Little is known of the history of the country 
Xenophon says it was subdued by the Assyrians ; Curtius that 
6000 Hyrcanians were m the army of Darius III. (2^ Two 
town® named Hyicania are mentioned, one in Hyrcania, the 
other in Lydia. The latter is said to have derived its name from 
a colony of Hyrcanians transported thither by the Persians. 

HYRCANUS ('Ypxai'os), a Greek surname, of unknown origin, 
borne by several Jews of the Maccabaean period 

John Hyrcanus I , high priest of the Jews from 135 to 105 b c., 
was the youngest son of Simon Maccabaeus. In 137 bc. he, 
along with his brother Judfis, commanded the force which 
repelled the invasion of Judaea led by Ceridebeus^ the general 
of Antiochus VII Stdetes On the assassination of his father 
and two elder brothers by Ptolemy, governor of Jericho, hts 
brother-in-law, m February 135, he succeeded to tlie high priest- 
hood and the supreme authority m Judaea While still engaged 
in the struggle with Ptolemy, he was attacked by Antiochus 
with a large army (131), and compelled to shut himself up m 
Jerusalem ; after a severe siege peace was at last secured only 
on condit’on of a Jewish disarmament, and the payment of an 
indemnity and an annual tribute, for which hostages were taken. 
In 129 he accompanied Antiochus as a vassal pnnee on his ill- 
fated Parthian expedition ; returning, however, to Judaea 
before winter, he escaped the final disaster. By the judicious 
mission of an embassy to Rome he now obtained confirmation 
of the alliance which his father had previously made with the 
growing western power , at the same time he availed himself of 
the weakened state of the Syrian monarchy under Demetrius II. 
to overrun Samana, and also to invade Idumaea, which he 
completely subdued, compelling its inhabitants to receive 
circumcision and accept the Jewish faith. After a long period 
of rest he directed his arms against the town of Samaria, which, 
in spite of the intervention of Antiochus, his sons Antigonus and 
Aristobulus ultimately took, and by his otriers railed to the ground 
(r. 109 ac ). He died m 105, and was succeeded by Aristobulus, 
the eldest of his five sonsi The external policy of Hyrcanus 
was marked by considerable energy and tact, and, aided as it wa.s 
by favouring circumstances, was so successful as to leave the 
Jewish nation in a position of independence and of influence such 
as It had not known since the days of Salomon. During its 
later years his reign’ was much disturbed) however, by the con- 
tentions for ascendancy which arose between the Pharisees and 
Sadducees, the two rival sects or parties which then for the first 
time (under those names at least) came into prominence. 
Josephus has related the cunous circumstances under which he 
ultimately transferred his personal support from the former to the 
latter. 


John Hyrcanus IL, high pnest from 78 to 40 b.c., was the 
eldimt son of Alexander Jannaeus by his wife Alexandra, and 
was thus a grandson of the preceding. When his father died m 
78, he was by his mother forthwith appomted high priest, and 
on her death m 69 he claimed the succession to the supreme civil 
authonty also ; but, after a bnef and troubled reign of three 
months, he was compelled to abdicate both kingly and pnestly 
dignities in favour of his more energetic and ambitious younger 
brother Aristobulus II. In 63 it suited the policy of Pompey 
that he should be restored to the high priesthood, with some 
semblance of supreme command, but of much of this semblance 
even he was soon again deprived by the arrangement of the 
pro-consul Gabinius, according to which Palestine was m 57 b.c. 
divided into five separate circles (trvw&i, o-ivtSpta). For services 
rendered to Gaesar after the battle of Phaisalia, he was again 
rewarded with the sovereignty (Tr/axTroo-ia toC < 0 vovs, Jos. Ant. 
XX. 10) in 47 B.c , Antipater of Idumaea, however, being at the 
same time made procurator ot Judaea. In 41 b c he was 
practically superseded by Antony’s appointment of Herod and 
Phasael to be tetrarchs of Judaea ; and in the following year he 
was taken prisoner by the Parthians, deprived of his ears that 
he might be permanently disqualified for pnestly office, and 
earned to Babylon He was permitted in 3^ b c to return to 
Jerusalem, where on a charge of treasonable correspondence 
with Malchus, kmg of Arabia, he was put to death in 30 b c. 

Sec Josephus xai 8-10; xiv 5-13, Bell, Jud i. 2 ; i 8-13) 
Also Maccabees, History, (J H. A. H ) 

HYSSOP (Hyssopus ofictnabs), a garden herb belonging to the 
natural order I ahtatae, formerly cultivated for use m domestic 
medicine It is a small perennial plant about 2 ft high, with 
slender, quadrangular, woody stems , narrowly elliptical, 
pointed, entire, dotted leaves, about i m. long and ^ in wide, 
growing m pairs on the stem; and long terminal, erect, half- 
whorled, leafy spike®, of small violet-blue flowers, which are in 
blossom from June to September. Varieties of the plant occur 
m gardens with red and white flowers, also one having variegated 
leaves. The leaves have a warm, aromatic, bitter taste, and are 
believed to owe then properties to a volatile oil which is present 
in the proportion of J to i %. Hyssop is a native of tlu’ south 
of Europe, its range extending eastward to central Asia. A strong 
tea made of the leaves, and sweetened with honey, was foimerly 
used in pulmonary and catarrhal affections, and externally as an 
application to bruises and mdolent swellings. 

The hedge hyssop {Grattold offictnalts) belongs to the natural 
order Scrophtdanaceae, and is a native of marshy lands in the 
south of Europe, whence it was introduced into Bntam more 
than 300 years ago. Like Hyssopus offtctnalts, it has smooth 
opposite entire leaves, but the stems are cylindrical, the leaves 
twice the size, and the flowers solitary in the axils of the leaves 
and having a yellowish-red veined tube and bluish-white limb, 
while the capsules are oval and many-seeded. The herb has 
a bitter, nauseous taste, but is almost odourless. In small 
quantities it acts as a purgative, diuretic and emetic when taken 
internally. It was formerly official in the Edinburgh Pharma- 
copoeia, being esteemed as a remedy for dropsy. It is said to 
have formed the basis of a celebrated nostrum for gout, called 
Erne medictnale, and in former times was called Gratia Dei. 
When growing in abundance, as it does in some damp pastures 
in Switzerland, it becomes dangerous to cattle. G. peruviana 
15 known to possess similar properties. 

The hyssop {'eeob) of Scripture (Ex, xii. 22 ; Lev. xiv. 44 6 ; 
Numb XIX o, 18 ; x Kings v 13 (Iv. 35) ; Ps. h 9 (7) ; John xuc 
29), a wall-CTowmg plant adapt^ for spnnkhng purpe^s, has long 
been the subject of learned disputatwn, the <nify pomt on which 
all have agreed being that it is not to be identified with the Hys- 
sopus o^cinalts, which is not a native of Palestme. No fewer than 
eighteen plants have been supposed by various authors to answer 
the conditions, and Celsius has dbvoted more than forty pages to 
the discussion of their several claims By Tristram (Oxford Bible 
for Teachers, 1886) and others the caper p^nt (Cappuns sptuosa) 
IS supposed to be meant , but, apart from other difficulties, this 
identincation is open to the objection that the earner seems toi be, 
at least in one passa|[e (Eccjt xu. 5), otherwise desigsated {‘alny- 
y&nah). Thenius (on r l^gs v. 13) suggests Ortkottvehum seotatMi 
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The most probable opinion would seem to be that found m Maimo" 
ntdcs and many later writers, according to which the Hebrew ‘erob 
IS to be identified with the Arabic saalar, now understood to be 
Satur»fa> rkymus, a plant of very frequent occurrence in Syria and 
Palestine, with which Thytnut Serpyilutn, or wild thyme, and 
Satuuja Tkymbra are closely allied. Its smell, taste and medicinal 
properties are similar to those of H offictnahs In Morocco the 
saatar of the Arabs is Ortganutn compacium and it appears probable 
that servoral plants of the genera Thymus, Origanum and others 
nearly allied in form and habit, and found m similar locahties, were 
used under the name of hyssop 

HYSTASPES (the Greek, form of the Persian Vtshtdspa). 

(1) A semirlegendary king {kava)j praised by Zoroaster as his 
protector and a true believer, son of Aurvataspa (I,A)hrasp). 
The later tradition and the Shahname of Firdousi makes him 
(in the modern form Kai Gushtasp) king of Iran. As Zoroaster 
probably preached his religion m eastern Iran, Vishtuspa must 
have been a dynast in Bactria or Sogdiana. The Zoroastrian 
religion was already dominant m Media in the time of the 
Assyrian king Sargon (c 715 Bc), and had been propagated 
here probably in much earlier times (cf Persia); the time 
of Zoroaster and VishtSspa may therefore be put at c. 1000 b c 

(2) A Persian, father of Darius 1 ., under whose reign ho was 
governor of Parthia, as Darius himself mentions m the Behistun 
inscription (a 65) By Ammianus Marcellinus, xxiii 6. 32, and 
by many modern authors he has been identified with the protei tor 
of Zoroaster, which is equally impossible for chronological and 
historical reasons, and from the evidence of the development of 
Zoroastrianism itself (sec Persia Ancient History). (Kd M ) 

HYSTERESIS (Gr, va-Tffnjiu'i, from v(rT(fxir, to lag behind), 
a term added to the vocabulary of physical science by J A 
Ewmg, who defines it as follows : When there are two qualities 
M and N such that cyclic variations of N cause cyclic variations 
of M, then if the changes of M lag behind those of N, we may 
say that. there is hysteresis m the relation of M to N {Phil Trans , 
1885, 176, p. 524). The phenomenon is best known m connexion 
with magnetism If an iron bar is subjected to a magnetic 
force which is first gradually increased to a maximum and then 
gradually diminished, the resulting magnetization of the bar 
for any given value of the magnetic force will be greater when 
the force is decreasing thaii when it is increasing , the iron 
always tends to retain live magnetic condition which it has 
previously acquired, and changes of its magnetization conse- 
quently ia^ behind changes of the magnetic foice Thus there 
IS hysteresis in the 1 elation of magnetization to magnetic force 
In consequence of hysteresis the process of magnetizing a piece 
of iron to a certain intensity and then restoring it to its original 
condition, or of effecting a double reversal of its magnetization, 
involves the expenditure of energy, which is dissipated as heat 
in the iron. Electrical generators and transformers often 
contain pieces of iron the magnetization of which is reversed 
many times m a second, and in order to economize power and 
to avoid undue heating it is essential that hysteresis should 
in such cases be as small as possible Iron and mild steels 
showing remarkably little hysteresis are now specially manu- 
facture for use m the construction of electrical machinery. 
(See Magnetism.) 

HYSTERIA, a term applied to an affection which may manifest 
Itself' by a variety of symptoms, and which depends upon a 
disordered condition of the highest nervous centres. It is charac- 
terized by psychical peculiarities, while in addition there is often 
derangement of the functions subserved the lower cerebral 
and' spinal centres Histological examination of the nervous 
system has failed to disclose associated structural alterations. 

By the ancients and by modem physicians down to the time 
of ^denham the symptoms of hysteria were supposed to be 
directly due to disturbances of the uterus (Gr wrripa, whence the 
name). This view is now universally recognized to be erroneous 
The term “ functaonal ” is often used by English neurologists 
as synonymous with hysterical, a nomenclature which is tenta- 
tively advantageous since it is at least non-committal. P J. 
Mobius has defined hysteria as " a state m which ideas contr^ 
Ibe body and produce morbid changes m its functions.” P 
Janet, who has done much to popularize the psychical origm 
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of the affection, holds that there is “ a limitation of the field 
of consciousness ” comparable to the contraction of the visual 
fields met with in the disease The hysterical subject, according 
to this view, IS incapable of takmg into the field of consciousness 
all the impressions of wtuch the normal mdi\ idual is conscious. 
Strong momentary impressions are no longer controlled so 
efficiently because of the defective simultaneous imf ressions 
of previous memories. Hence the readiness with which the im- 
pulse of the moment is obeyed, the loss of emotional control 
and the increased susceptibility to external suggestion, which 
are so cliaracterislic A secondary subconscious mental state 
IS engendered by the relegation of less prominent impressions 
to a lower sphere rhe dual personality which is typically ex- 
emplified in somnambulism and in the hypnotic state is thus 
induced The explanation of hysterical symptoms which are 
independent of the will, and of the existence of which the indi- 
vidual may be unaware, is to be found m a relative preponder- 
ance of this secondary subconscious state as oompaied with the 
primary conscious personality An elaboration of this theorv 
affords an explanation of hysterical symptoms dependent 
upon a “ fixed idea ” The following definition of hysteria has 
recently been advanced by J, F F Babinski. “ Hysteiia is a 
psychical condition manifesting itself principally by signs 
that may be termed primary, and in an accessory .sense oth( rs 
that we may call secondary Ihe cliaractenstic of the primars' 
signs IS that they may be exactly reproduced in certain stibjei ts 
by suggesiion <ind disfielled by persuasion 'Ihe characteristic 
of the secondary signs is that they are closely related to the 
jirimary phenomena ” 

'i he causes of hysteria may l>e divided into {a) the predisposing, 
such as hereditary predisposition to nervous disease, sex, age 
and national idiosyncrasy, and {b) the immediate, such as 
mental and physical exhaustion, fright and other emotional 
influences, pregnancy, the puerperal condition, diseases of the 
uterus and its appendages, and the depressing influence of injure 
or general disease Perhaps, taken over all, hereditary prc> 
disposition to nervc-mstability may be asserted as tlie most 
prolific cause There is frequently direi t inheritance, and cases 
of epilepsy and insanity or other form of nervous disease are 
larely wanting when the family history is carefully inquired 
into As regards age, tlie condition is apt to appear at the 
evolution periods of life — puberty, pregiuncy and tlie climacteric 
— without any further assignable cause except that first spoken 
of. It is rare m young children, but very frequent m girls 
between the ages of fifteen and twenty-five, while it sometimes 
manifests itself in women at the menopause It is much meue 
common m the female than in the male - in the proportion of 
20 to I. Certain races are more liable to the disease than others , 
thus the Latin races are much more prone to hysteria than arc* 
those who come of a Teutonic stock, and in more aggravated 
and complex forms In England it has been asserted that an 
undue proportion of cases occur among Jews Occupation, 
or be It rather said want of occupation, is a prolific cause 'Fhis 
IS noticeable more especially in the higher classes of society 

An hysterical attack may occur as an immediate sequel to an 
epileptic fit. If the patient suffers only from petit mal (see 
Epilepsy), unaccompamed by true epileptic fits, the significance 
cd the hysterical seizure, which is really a post-epileptic pheno- 
menon, may remain unrecognized 

It is convenient to group the very varied symptoms of hysteria 
into paroxysmal and chrome The popular term “ hysterics ’ 
is applied to an explosion of emotionalism, generally the result 
of mental excitement, on wluch convulsive fits may supervene 
The characters of these vary, and may closely resemble epilepsy 
The hysterical fit is generally preceded by an aura or warning 
'fhis sometimes takes the form of a sensation as of a Jump in the 
thro«.t hystencus) The patient may fall, but very rarely 

is injui^ m so doing. The eyes are often tightly closed, the 
body and limbs become rigid, and the back may become so arched 
that the patient rests on her heels and head {^stboiemos). I'bs 
stage IS usually followed by violent struggling movements There 
IS no loss of consciousness. The attack may last for h«lf-an-houi 
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or e\cn longer Hysterical fits m their fully-developed form are 
rarely seen in England, though common in P'rance In the 
chroiiK condition we find an extraordinary complexity of symp- 
toms, both physical and mental The physical symptoms arc 
extremely diverse 'I lu re may be a paralysis of one or more 
limbs assotiated with rigidity, which may persist for weeks, 
months or years In some cases, the patient is unable to walk, 
in others there are pceuliarities of the gait <{uitc unlike anything 
met with in organic disease Perversions of sensation are usually 
present , a common inst.incc is the sensation of a nail being 
driven through the vertex of the head {davits hystericus) The 
ngion of the s[>ine is a very frccpient seat of hysterical pain 
Loss of sensation {ciiuit'slJiesta),oi which the patient may be un- 
aware, IS c)l common occurrence Very oftem this sensory loss is 
limited exactly to one-half of the body , including the leg, .irm and 
face on that side {/icmianaestfu ua) Sccnsation to touch, pain, 
heat and cold, and electrical stinuih may have completely dis- 
appeared in the anaesthetic region In other c ascs, the anaes- 
thesia IS relative or it may be partial, certain forms of sensation 
remaining intact Anaesthesia is almost always ac companied by 
an inability to rccogni/e the exact position of the affected limb 
when the eves are c losed When hemian.msthesia is present, 
sight, hearing, taste and smell are usually impaired cm that side 
of the body Often there is loss of voire (hyst(*ncal aphonia) 
It IS to such cases of hysterical paralysis and sensory disturbance 
that the wonderful cures eftected by cjuac ks and charlatans may 
he referred The mental symptoms have not the same tendency 
to pass away suddenly They may be spoken of as inter- 
paroxysinal and paroxysmal 'I'he chid chaiacteristics of the 
former are extreme emotionalism combined with obstruc liveness, 
a desire to be an object of interest and a constant craving lor 
sympathy which is often procured at an immense sacrifice of 
personal comfoit Ohstrucliveness is the invariable symptom 
Hysteria may pass into absolute insanity 

The treatment of hvsieria demands great tact and firmness 
on the pait of the physician The affection is a definite entity 
and has to he clearly clistinguishod from malingering, with wrhich 
it IS so often erroneously regarded as synonymous Drugs are 
of little value Ihe moral treatment la ali-important In severe 
cMses, removal from home surroundings and isolation, enther in 
a hospital ward or musing home, arc essential, in order that full 
benefit may bo derived from psychotherapeutic measures 

Bini lor.RMMiY — Chircot, /cfons tur les maladies du sysidme 
nerveuse (1H77) , s Wcir Mitchell, 1 ectures on Diseases of the Nervous 
Svstem e<<f>ei tally in IVomen (i88s) , Hu/zard, Simulation of Hysiena 
hv Organic- Nervous Disease (i8i)i) , I’llre^, J efons rltniques sur 
i'hvsUrie et I'hypnotisme (i8gi) , ka.her, Etudes cltntques sur la 
^lande hvsthie (i8yi) , Gillcs cle la fcjurcttc, Iraitf ilimque el 
tl’frapeutique de I hysteric (i8c)i) , Hastuui, Ilvstcrual or Functional 
Paralysis (iSgj) . OrmerocJ, \rt ' Hysteria," m Chflorcl Allbutt’s 
'system of Medicine (iSgcj) , Uvmus and Pagntv, Isolement et Fsy- 
ihotherapie (1904) (J B 1 , C Bra ) 

HYSTERON-PROTERON (Or virrtpov, latter, and irporepov, 
former), a figure of speech, in which the order ol wmrds or phrases 
is inverted, and that which should logically or naturally come 
last IS put first, to secure emphasis for the principal idea , the 
classical example is Virgil’s '' monamiir et in media artna 
ruamus," “ let us die and c harge into the thu'k of the fight ” 
( 4 ett 11. 35 0 The term is also applied to anv inversion in 
order of events, arguments, <S:c 

HYTHE, a market town and watering-place, one of the (’inqiie 
Ports, and a municipal and parliamentary borough of Kent, 
England, O7 m S E by K cd I^ondon on a branch of the South 
Eastern & Lhatharn railway Pop (rcjoi) t;5<;7 It is beauti- 
fully situated at the foot of a steep hill near the eastern extremity 
of Romnev Marsh, about half a mile from the sea, and consists 
principally of one long street running parallel with the shore, 
with which It IS connected by a straight avenue of wych elms 
On account of its fine situation and picturesque and interesting 
neighbourhood, it is a favourite watcring-plate A sea-wall 
and parade extend eastward to Sandgate, a distance of 3 m. 
I'here is communication with Sandgate by means of a tramway 
along the front On the slope of the hill above the town stands 


the fine church of St Leonard, partly Late Norman, with a very 
beautiful Early English chancel. 'Ihe tower was rebuilt about 
1750. In a vault under the chancel there is a collection of 
human skulls and bones supposed to be the remains of men killed 
in a battle near Hythe in 456. Lionel Lukin (1742-1834), 
inventor of the life-boat, is buried in the churchyard Hythe 
possesses a guildhall founded in 1794 and two hospitals, that 
ot St Bartholomew founded by Haimo, bishop of Rochester, 
in 1336, and that of St John (rebuilt m 1802), of still greater 
antiquity hue unknown date, founded originally for the reception 
of lepers A government school of musketry, in which instructors 
for the army are tiained, was established in 1854, and has been 
extended since, and the Shorncliffe military camp is within 
2 1 m of the town 

Lynipne, which is now 3 m inland, is thought to have been the 
original harbour which gave Hythe a place among the Cinque 
Ports The course of the ancient estuary may Tie distinctly 
traced from here along the road to Hythe, the sea-sand lying 
on the surface and colouring the soil Here are remains of a 
Roman fortress, and excavations have brought to light many 
remains of the Roman Porius Lemanis Large portions of the 
fortiess walls are standing At the south-west corner is one of 
the circular towers which occurred along the line of wall 'ihe 
site IS now occupied by the fine old castellated mansion of 
Studfall castle, formerly a residence ot the archdeacons of 
Canterbury. The name denotes a fallen place, and is not 
infrecjuently thus applied to ancient remains The church at 
J.ympne is Early English, with a Norman tower built by Arch- 
bishop Lanfranc, aiicl Roman material may be traced in the 
walls A short distance east is Shipway or Shepway Cross, 
where some of the great assemblies relating to the Cinque Ports 
were held A mile north from Ilythc is Saltwood Castle, of very 
ancient origin, but rebuilt m the time of Richard II. The castle 
was granted to the see of Canterbury in 1026, but escheated 
to the crown in the tune of Henry 1 1 ., when the murder of '1 homas 
A Beckett is said to have been concerted here, and having been 
lestored to the archbishops by King John remained a residence 
of theirs until tlie lime of Henry VIII It was restored as a 
residence in 1882 About 2 ni N W of baltwood arc remains 
of the fortified i4th-(entury manoi-house of Westenhanger It 
IS quadrangular and surrounded by a moat, and of the nine 
towers (alternately sijuare and round) by which the walls were 
defended, three remain 

The parliamentary borough of Ilythc, which includes Folke- 
stone, Sandgate and a number of neighbouring villages, returns 
one member The town is governed by a mayor, 4 aldermen 
and 12 councillors Area 2617 acres 

Hythe (Heda, Hey a, Hethe, Hithe, 1 e landing-place) was 
known as a port in Saxon times, and was granted by Halfden, 
a Saxon thegn, to ( hnst Church, Canterbury In the Domesday 
Survc) the Ixirough is entered among the archbishop’s lands as 
appurtenant to his manor of Saltwood, and the bailiff of the 
town was appointed by the archbishop. Hythe was evidently 
a Cinque Port before the Conquest, as King John m 1205 
confirmed the liberties, viz freedom from toll, the right to be 
impleaded only at the Shepway court, &:c , which the townsmen 
had under Edward the Confessor 'Fhe liberties of the Cinque 
Ports were confirmed m Magna Carta and later by Edward I 
m a general charter, which was conhrmed, often with additions, 
by subsequent kings down to James IJ John’s charter to Hythe 
was confirmed by Henry IV., Henry V and Henry VI 'Ihese 
charters were granted to the Cinque Ports in return for the fifty- 
seven ships which they supplied for the royal serv ice, of which 
five were contributed by Hythe The ports were first represented 
in the parliament of 1365, to which they each sent four members 

Hythe was governed by twelve jurats until 1574, when it was 
incorporated by Pllizabeth under the title of the mayor, jurats 
and commonalty of Ilvthe , a fair for the sale of fish, &c., was 
also granted, to be held on the feast of St Peter and St Paul. 
As the sea gradually retreated from Hythe and the harbour 
became choked up with sand, the town suffered the fate of other 
places near it, and lost its old importance. 
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I The ninth letter of the English and Latin alphabet, the tenth 
in the Greek and Phoenician, because in these the symbol 
Teth (the Greek 6 ) preceded it Teth was not included m 
the Latin alphabet because that language had no sound 
corresponding to the Greek 0 , but the symbol was metamorphosed 
and utilized as the numeral C = 100, which took this form through 
the influence of the initial letter of the Latin centum The name 
of I in the Phoenician alphabet was Yod Though in form it 
seems the simplest of letters it was originally much more complex 
In Phoenician it takes the form which is found also in the 
earliest Syriac and Palestinian inscriptions with little modifica- 
tion. Ultimately in Hebrew it became reduced to a very small 
symbol, whence comes its use as a term of contempt for things 
of no importance as in “ not one ]ot or tittle ” (Matthew v 18) 
The name passed from Phoenician to Greek, and thence to the 
Latin of the vulgatc as tola, and from the Latin the English 
word IS derived Amongst the Greeks of Asia it appears only 
as the simple upiight I, but in some of the oldest alphabets 
elsewhere, as Crete, Thera, Attica, Achaia and its colonies in 
lower Italy, it takes the form S or S, while at Corinth and 
fbreyra it appears fiist in a form closely resembling the later 
Greek sigma ^ It had originally no cross-stroke at top and 
bottom, I being not t but s. The Phoenu lan alphabet having 
no vowel symbols, the value of yo i was that of the English y 
In Greek, where the consonant sound had disappeared or been 
converted into h, 1 is regularly used as a vowel Occasionally 
as in Pamphylian, it is use(l dialecti<ally as a glide between t and 
another vowel, as in the propci name Aa/iuT/jttw fn Latin I 
was used alike for both vowel and consonant, as in tugum (yoke) 
The sound represented by it was approximately that still assigned 
to i on the continent Neither Greek nor Latin made any 
distmition in writing between short and long /, though in the 
Latin of the Empire the long sound was occasionally repiesented 
by a longer form of the symbol 1 'flic dot over the r begins in 
the 5th or 6th century a d. In pronunciation the English 
short I IS a more open sound than tliat of most languages, and 
docs not correspond to the Greek and Latin sound Nor are 
the English short and long i of the same quality The short * 
m Sweet’s terminology is a high-front-wide vowel, the long z, 
m English often spelt ee in words like seed, is diphthonged, 
beginning like the short vowel but becoming higher as it proceeds 
The Latin short z, however, in final syllables was open and 
ultimately became e, e g in the neuter of z-stems as utile from 
utili-s. Medially both the short and the long sounds are very 
common in syllables which were originally unaccented, because 
m such positions many other sounds passed into z officto, but 
jacto, redtmo but emo, quidlibet but lubet {libel is later), collido, 
but laedo, fldo from an older fcido, istis (dative plural) from an 
earlier zif/ozi (P (a) 

IAMBIC, the term employed m prosody to denote a succession 
of verses, each consisting of a foot or metre called an iambus 
(la/A/Sos), formed of two syllables, of which the first is short and 
the second long (.>-) After the dactylic hexameter, the iambic 
trimeter was the most popular metre of ancient Greece Archi- 
lochus IS said to have been the inventor of this iambic verse, the 
Tpt/uTpoi consisting of th ee iambic feet In the Greek tragedians 
an iambic line is formed of six feet arranged in obedience to the 
following scheme * — 



Much of the beauty of the verse depends on the caesura, which is 
usually in the middle of the third foot, and far less frequently 
in the middle of the fourth The English language runs more 
naturally in the iambic metre than in any other The normal 


blank verse in English is founded upon an iambic basis, and 
Milton’s line — 

And swims \ or sinks | or wadt^. \ or cietps j or Hits [ — 

exhibits it in its pnmitive form The ordinary alex.indnne of 
French literature is a hexapod iambic, but in all questions of 
quantit} in modern prosod) great care has to be extrnsed to 
I recollect that all ascriptions of classic names to modern forms of 
I rh\ med or blank verse are merelc approximative 1 he oc tos\ lia- 
ble, or four-foot iambic metre, has found great favour in Eiiglisli 
j verse founded on old romances Dec^xs\ liable iambic lines 
I rhyming together form an “ hero c " metie 
I lAMBLICHUS (d cad 330), the chief icpresentative of Syrian 
' Neoplatonism, is onl\ imperfectly known to us in the events 
I of his life and the details of his creed We learn, however, 
I from Suiclas, and from his biographer Funajuiis, that he was born 
I at Chalcis in ( ode-Syria, the scum of a nc h and illustrious familv , 
that he studied under Anatolius anil afterwards under Porphyi) . 
the pupil of Plotinus, that he himsell gathered together a laige 
number of disciples of different nations with whom he lived on 
terms ol genial friendship, that he wrote “ \arious philosopliiial 
books,” and that he died during the reign of Constantine,- 
according to I'abricius, before A D 333 IJis residence (mobablv) 
at his native town ol ( halcis was varied by a )caily Msit with 
his pupils to the baths of (jaciara Of the books referred to b) 
buidas only a Iraction has been preserved His commentaries 
i on Plato and Aristotle, and works on the Chaldacan thcolog) 

1 and on the soul, arc lost hor our knowledge of his s^stem we 
, are indebted partly to the fragments of these writings preserved 
I by Stobuciis and others, and to the nolle es of his sueccssors, 
j especially Proclus, partly to his five extant books, the seetions 
of a great work on the Pythagorean philosophy Pesides these, 
Proclus (412-485) seems to have ascribed to him ' the authorship 
j of the celebrated book On the Egyptian Mysteries (so-called), 
; and although its differences m style and in some points of doctrine 
I from the writings just mcnliuncd make it imprcjbablc that the 
work was by lamblichus himself, it certainl> emanated from his 
school, and in its systematic attempt to give a speculative 
justification of the polytheistic cultus of the day, maiks the 
turning-point in the history of thought at which lamblichus 
stood 

1 As a speculative theory Neoplatonism {qv) had received its 
i highest development from Plotinus 'J'he modifications mtro- 
' duced by lamblichus were the elaboration in greater detail of 
Its formal divisions, the more systematic application of the 
I Pythagorean number-symbolism, and chiefly, under the influence 
ol Oriental systems, the thorough-going mythic interpretation of 
what the previous philosophy had still regarded as notional 
It IS on the last account, piobably, that lamblichus was looked 
upon with such extravagant veneration As a philosopher he had 
learning indeed, but little originality. His aim was to give a 
I philosophical rendering of the popular religion By his cc n- 
I temporaries he was accredited with miraculous powers (which he, 
however, disclaimed), and by his followers in the decline of Greek 
philosophy, and his admirers on its revival in the 15th and i6ih 
' centuries, his name was scarcely mentioned without the epithet 
, “ divine ” or ” most divine,” while, not content with the more 
' modest eulogy of Eunapius that he was inferior to Porphvry only 
in style, the emperor Julian regarded him as not even se'cond 
to Plato, and saicJ that he would give all the gold of Lydia for one 
I epistle of lamblichus 

! 'I’heoreticallv, the philosophy of Plotinus w'as an attempt 
to harmonize the principles of the various Greek sehools At 
I the head of his system he placed the transcendent incommunitable 

* Besides the anonymous tcjstimony ])rcfixcd to an anen nt MS of 
Proclus, De myst vin 3 seems to be quoted by the latu r as lambli- 
chus's Cf Meiners, “ Judicium dc Iibro <)ui de Myst Aeg m- 
scnbitup,” m Comment Soc Reg Set Gott , vol iv , 1781, p 77 
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one (Sv dfiWtKTov), whose first-begotten is intellect from 

which proceeds soul which in turn gives birth to «/*ixr4s,the 
realm of nature. Immediately after the absolute one, lamblichus 
introduced a second superexistent unity to stand between it and 
the many as the producer of mtellect, and made the three succeed- 
ing moments of the development (intellect, soul and nature) 
undergo various modifications. He speaks of them as in- 
tellectual {Oeo'i votpoi), supramundane (vvepKoa-fiioi), and mun- 
dane gods (iyH6crpkHH), The first of these — which Plotinus 
represented under the three stages of (objective) being (oe), (sub- 
jective) life and (realized) intellect (i'oCs)~is distinguished 
by him mto spheres of intelligible gods (Otol vorfroi) and of intel- 
lectual gods {Otol voepoi), each suMivided into truds, the latter 
sphere bemg the place of ideas, the formei of the archetypes 
of these ideas. Between these two worlds, at once separat- 
ing and uniting them, some scholars think there was inserted 
by lamblichus, as afterwards by Proclus, a third sphere partaking 
of the nature of both (6l«oi vo?/Toi nal voepoC). But this sup- 
pasition depends on a merely conjectural emendation of the text 
We read, however, that “ in the mtellectual hebdomad he 
assigned the third rank among the fathers to the Demiurge ” 
The Demiurge, Zeus, or world-creating potency, is thus identified 
with the perfected voCw , the intellectu^ triad being increased to 
a hebdomad, probably (as Zeller supposes) through the sub- 
division of Its first two members As in Plotinus t'ovs produced 
nature by mediation of \Avx>j, so here the intelligible gods ore 
followed by a triad of psychic gotls The first of these is incom- 
municable and supramundane, while the other two seem to be 
mundane though rational In the third class, or mundane 
gods {Otol iyKwrpiot), there is a still greater wealth of divmities, 
of various local position, function and rank. We read of gods, 
angels, demons and heroes, of twelve heavenly gods whose 
number is increased to thirty-six or three hundred and sixty, 
and of seventy-two other gods proceedmg from them, of twenty- 
one chiefs (i/yeftwes) and forty-two nature-gods (Otol y«v«<rtovp- 
yot), besides guardian divinities, of particular individuals and 
nations. The world is thus peopled by a crowd of superhuman 
beings mfiuencmg natural events, possessing and communicating 
knowledge of the future, and not inaccessible to prayers and 
offerings 

i'he whole of this complex theory is ruled by a mathematical 
formulism of triad, hebdomad, &c., while tlie first principle is 
identified with the monad, roCs with the dyad, and ^XV with 
the tilad, symbolic meanings being also assigned to the other 
numbers “ The theorems of mathematics,” he says, “ apply 
absolutely to all things,” from thmgs divine to original matter 
(liXiy). But though he thus subjects all things to number, he 
holds elsewhere that numbers are independent existences, and 
occupy a middle place between the limited and unlimited. 

Another difficulty of the system is the account given of nature 
It IS said to be “ bound by the indissoluble chains of necessity 
which men call fate,” as distmguished from divine things which 
are not subject to fate. Yet, being itself the result of highcT 
powers becoming corporeal, a continual stream of elevating 
influence flows from ^em to it, mterfenng with its necessary 
laws and turmng to good ends the imperfect and evil. Of evil 
no satisfactory account is given , it is said to hav e been generated 
accidentally. 

In his doctrine of man lamblichus retains for the soul the 
middle place between intellect and nature which it occupies 
m the universal order. He rejects the passionless and purely 
mtellectual character asenbed to the human soul by Plotinus, 
distinguishing it sharply both from those above and Aose below 
It He maintains that it moves between the higher and lower 
spheres, that it descends bv a necessary law (not solely for trial 
or punishment) into the body, and, passing perhaps from one 
human body to another, returns again to the supersensible. 
This return is effected by the virtuous activities vidueh the soul 
performs through its own power of free will, and by the ai>sistaace 
of the gods. These virtues were classified by Porphyry as 
political, purifying (KaOapriKai), theoretical, and paradigmatic ; 
and to these lamblichus adds a fifth class of pnestly virtues 


(Upartfcal dptrai), m which the divinest part of the soul raises 
Itself above intellect to absolute being. 

lamblichus does not seem ever to have attained to that 
ecstatic communion with and absorption m deity which was the 
aim of earlier Neoplatonism, and which Plotinus enjoyed four 
times in his life, I^orphyry once. Indeed his tendency was not so 
much to raise man to God as to bring the gods down to men— 
a tendency shown still more plainly in the “ Answer of Abamon 
the maater to Porphyry’s letter to Anebo and solutions of the 
doubts therein expressed,” afterwards entitled the Lidgr de 
mysterits, and ascribed to lamblichus. 

In answer to questions raised and doubts expressed by 
Porphyry, the writer of this treatise appeals to the mnate idea 
all men have of the gods as testifying to the existence of divinities 
countless in number and various in rank (to the correct arrange- 
ment of which he, like lamblichus, attaches the greatest import- 
ance) He holds with the latter that above all prmciples of 
being and intelligence stands the absolute one, from whom the 
first god and king spontaneously proceeds , while after these 
follow the ethereal, empyrean, and heavenly gods, and the 
various orders of archangels, angels, demons, and heroes dis- 
tinguished m nature, power, and activity, and in greater pro- 
fusion than even the imagination of lamblichus had conceived. 
He says that all the gods are good (though he m another place 
admits the existence of evil demons who must be propitiated), 
and traces the source of evil to matter , rebuts the objection 
that their answering prayer implies passivity on the part of gods 
or demons , defends divination, soothsaying, and theurgic 
practices as manifestations of the divine activity , describes the 
appearances of the different sorts of divinities , discusses the 
various kinds of sacrifice, which he says must be suitable to the 
different natures of the gods, material and immaterial, and to the 
double Condition of the sacrificer as bound to the body or free 
from it (differing thus in his psychology from lamblichus) ; and, 
in conclusion, states that the only way to happiness is through 
knowledge of and union with the gods, and that thcurgic practices 
alone prepare the mind for this union — again going beyond his 
master, who held assiduous contemplation of divine things to be 
sufficient It is the passionless nature of the soul which permits 
It to be thus united to divine beings, — knowledge of this mystic 
union and of the worship associated with it having been derived 
from the Egyptian priests, who learnt it from Hermes. 

On one point only does the author of the De mystenis seem 
not to go so far as lamblichus in thus making philosophy sub- 
servient to priestcraft. He condemns as folly and impiety the 
worship of images of the gods, though his master held that these 
simulacra were filled with divine power, whether made by the 
hand of man or (as he believed) fallen from heaven But images 
could easily be dispensed with from the point of view of the 
writer, who not only held that all things were full of gods (irdvra 
irKyprj Otm', as Thales said), but thought that each man had a 
sjjeciai divinity of his own — an — as his guard and 

companion. 

Ihe following are the extant works of lamblichus (i) On the 
P'X'lhagorean Life (flrpl toO lIv^aY^rroD fiiov), ed 1 Kiessfing 
(idi5), A. Nauck (St Petersburg, 1884) , for a discussion of the 
authcMnties used see E Rohde m Rhetmsches Museum, xxvi , xxvii. 
(1871,1872), Eng trans by Thomas Taylor (181 8) (2) The Exhorta- 

iton to Philosophy {Aiyot wporptwriKbs eit piKoaotpLav) , ed T Kiesslmg 
(1813) , H Plselh (1888) (3) The treatise On tl^ General 'science 

of Mathematics (ri«/^ rrp Kwpfjt itneriipifi) , ed J G Fnis 

(Copenht^en, 1790), N. Festa (Leipzig, 1891) (4) The book On the 

Anthmeti-c of Ntcomachus (II«/»i NiKo/xaxov ipt 0 p.yiTiK 7 js eiaayuyiji), 
along with fragments on fate (llepi elpappivr)t) and prayer (llefl 
ei/x^s), ed S Tennuhus (t 688), the Arithmetic by H Pistelli (t'094) 
(5) The Theological Principles of Arithmetic (OtoXoyoii/jera rijt 
dpi 6 p.rrnKi}i ) — the seventh book of the senes — by F Ast (Leipzig, 
1817) 1 wo lost books, treating of the physical and ethical significa- 

tion of numbers, stood fifth and sixth, while books on music, geometry 
and astronomy followed The emperor J ulian had a great admnation 
for lamblichus, whom he considered " mtellectually not infenor 
to Plato " , but the Ijrtters to lambltcus the Philosopher which bear 
his name are now generally considered spunous. 

The so-called Liber (fe mystenis was first edited, with Latm trans- 
lation and notes, by T. Gal6 (Oxford, 1678), and more recently by 
G Parthey (Berlm, 1857) , Eng trans by Thomas Taylor (i8*i). 
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There is a moaograph cm lambhchus by G E Hebenstreit (I>e 
lambUchi, phtlosqpnt Syrt, doctrtm, Leipzig, ofte of the 

De myst by Harless (Das Buck v d agypt Myst . Munich, 1858) 
The best accounts of lambhchus aie those of Zeller, P-htl d Gftechm, 
ill 2,pp 613 sq , and ed , E Vacherot, H%st d» 1 ‘icoU d'AlMandrtt 
(1846), 11. 37 8q , J Simon, Htst de I'iccU d' Alfixandrte (1845) , A. E 
Chaignet, Htstotre de la psyekologte des Grees (Pans, 1893) v. 67-108 . 
T Whittaker, Tke Neo-Platonxsts (Cambridge, 1901) (vV R So) 

lAMBLICHUS, of Syria, the earliest of the Greek romance 
writers, flourished in the 2nd century a.d. He was the author 
of BafivKioviaud, the loves of Rhodanes and Sinonis, of which an 
epitome is, preserved in Photms (cod 94). Garmus, a legendary 
king of Babylon, forces Sinonis to marry him and throws Rhodanes 
into pnson. The lovers manage to escape, and after many 
smgular adventures, in which magic plays a considerable part, 
Garmus is overthrown by Rhodanes, who becomes king of 
Babylon According to Suidas, lambhchus was a freedman, 
and a scholiast’s note on Photius further informs us that he 
was a native Syrian (not descended from Greek settlers) , that 
he borrowed the material for his romance from a love story told 
him by his Babylonian tutor, and that he subsequently applied 
himself with great success to the study of Greek A MS of the 
original in the library of the Escorial is said to have been 
destroyed by fire m 1670 Only a few fragments have been 
preserved, in addition to Photius’s epitome. 

Sec Sertptores erotici, ed A Hirschig (1856) and R Hercher 
(1858) , A Mai, Sertptorum veterum nova collectto, ii , E Rohde, 
Der gnechtsche Roman (1900) 

lANNINA (1 1 “ the city of St John ” , Gr loanmna , Turk 
Yanid, also written Janma, Jannina, and, according to its 
Albanian pronunciation, Yanina), the capital of the vilayet of 
lannina, Albania, European Turkey Pop (iqos) about 22,000 
The largest ethnical groups m the population are the Albanian and 
Greek , the purest form of colloquial Greek is spoken here among 
the wealthy and highly educated merchant families The position 
of lannina is strikingly picturesque. At the foot of the grey 
limestone mass of Mount Mitzekeli (1500 ft ), which forms part of 
the fine range of hills running north from the Gulf of Aita, there 
lies a valley (the Tlellopta of antiquity) partly occupied by a lake , 
and the city is built on the slopes of a slight eminence, stretching 
down to the western dhore It has greatl> declined from the state 
of barbaric prosperity which it enjoyed from 1788 to 1822, when 
it was the seat of .\li Pasha (qv ), and was estimated to have 
from 30,000 to 50,000 inhabitants The fortress -—Demir Kule 
or Iron Castle, which, like the principal seraglio, was built on a 
promontorv' jutting into the lake — is now in rums But the citv 
IS the seat of a Greek archbishop, and still possesses many 
mosques and churches, besides synagogues, a Greek college 
(gymnasium), a library and a hospital Sayades (opposite Corfu) 
and Arta are the places through which it receives its imports 
The rich gold and silver embroidery for which the city has long 
been famous is still one of the notable articles in its bazaar , but 
the commercial importance of lannina has notably declined since 
the cession of Arta and Thessalv to Greece in i88t. lannina had 
previously been one of the chief centres of the Thessalian grain 
trade , it now exports little except cheese, hides, bitumen and 
sheepskins to the annual value of about 120,000, the imports, 
whidi supply only the local demand for provisions, textile goods, 
hardw-are, &c , are worth about double that sum. 

The lake of lanmna (perhaps to be identified with the Pambotus 
or Pambotis of antiquity) is 6 m long, and has an area of 24 sq m , 
with an extreme depth of less than 35 ft. In time of flood it is 
united with the smaller lake of Labchistas to the north There 
are no affluents of any considerable size, and the only outlets are 
undei ground passages or katavothra extending for many miles 
through the calcareous rocks 

The theory supported by W M Leake {Northern Greece, 
London, 1835) the citadel of lanmna is to be identified with 
Dodona, is now generally abandoned m favour of the claims of a 
more southern srte. As Anna Comnena, in describing the capture 
of the town (ra ’loavi/iva) by Bohemond in 1082, speaks of the 
walls as being dilapidated, it may be supposed that the place 
existed before the iith century. It is mentioned from time to 
time in the Byzantine annals, and on the establishment of the 
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lordship of Epirus by Michael Angel us Comnenus Ducas, it 
became his capital. In the middle ages it was successively 
attacked by Serbs, Macedonians and Albanians , but it was in 
possession of the successors of Michael when the forces of the 
Sultan Murad appeared before it m 1430 (cf Hahn, Alban 
Studien, Jena [1854], pp. 319-322) Since 1431 it has contmued 
under Turkish rule. 

Descriptions of lannina wiU be found in Holland’s 1 ravels (1815) ; 
Hughes. Travels in Greece, Ac (l8io) , H F lozer, Researckes 
the Highlands of Turkey (London, 1869). See also \luania and the 
authorities there cited 

lAPETUS, m Greek mythology, son of Uianus and Gaea, one 
of the Titans, father of Atlas, IVometheus, Epimcthcus and 
Menoetius, the personifications of certain human qualities 
(Hesiod, Theog 507) As a punishment for having revolted 
against Zeus, he was imprisoned in Tartarus (Tlomer, lUad, viii 
479) or underneath the island of Inanmc off the coast of Cam- 
pania (Slims Itahcus xii 148). Hjginus makes him the son of 
Tartarus and Gaea, and one of the giants lapetus was con- 
sidered the original ancestor of the human race, as the father of 
Prometheus and grandfather of Deucalion The name is probably 
identical with Japhet (Jai heth), and the son of Noah in the 
Greek legend of the flood becomes the ancestor of (Noah) Deu- 
calion lapetus as the representative of an obsolete order of 
things is described as warring against the new order under Zeus, 
and IS natiirallv relegated to Tartarus. 

See F n \Nc\c'keT,Cnecktsche Gdtterlehre.i (1857), C H Volcker, 
Dte hfyihologie des lapettscken Geschlecktes (1824) , M Mayer, 
Giganten und Tttanen (1887) 

lAPYDES, or Iapoufs, one of the three chief peoples of Roman 
Illyria They occupied the interior of the country on the north 
between the Arsia (Arsa) and Tedanius (perhaps the Zermanja), 
which separated them from the Liburnians Their territory 
formed part of the modern ( roatia They are described by 
Strabo as a mixed race of Celts and Illyrians, who used (eltic 
weapons, tattooed themselves, and lived chiefly on spelt and 
millet 'they were a warlike race, addicted to plundeiing 
expeditions In 120 b r f Sempronius 'ruditanus celebrated 
a triumph over them, and in 34 b c they were finally crushed 
by Augustus Tliey appear to have had a foedus with Rome, 
but subsequently rebelled 

See Strabo iv 207, vu 313-315, Dio CasMUs xlix 35, Appian, 
Jllyrtca, 10,14,16, hivy.Epit hx 131, libullusiv 1 108, Cicero, 
Pro Balbo, 14 

lATROCHEMlSTRY (coined from Gr. /arpos, a physician, and 
“ chemistry ”), a stage m the history of chemistry, during 
which the object of this science was held to be “ not to make 
gold but to prepare medicines.” This doctrine dominated 
chemical thought during the i6lh century, its foremost sup- 
porters liei’ig Paracelsus, van Ilelmont and de la Boe Sylvius 
But It gave way to the new definition formulated by Boyle, 
VIZ that the proper domain of chemistry was ” to determine 
the composition of substances ” (.See Chemisiry. I. History , 
Medicine ) 

lAZYGES, a tribe of Sarmatians first heard of on the Maeotis, 
where they were among the allies of Mithradates the Great 
Moving westward across Scythia, and hence called Metanastae, 
they were on the lower Danube by the time of Ovid, and about 
A D 50 occupied the plains east of the Theiss Here, under the 
general name of Sarmatae, they were a perpetual trouble to 
the Roman province of Dacia. They were divided into freemen 
and serfs {Sarmatae Ltmigantes), the latter of whom had a 
different manner of life and were probably an older settled 
population enslaved by nomad masters 'Fhey rose against them 
in A D 334, but were repressed by foreign aid Nothing is 
heard of lazyges or Sarmatae after the Hunnish invasions 
Grav^ at Keszthely and elsewhere in the Theiss valley, shown 
by their contents to belong to nomads of the first centuries a d., 
are referred to the lazyges. (E H M ) 

IBADAN, a town of British West Africa, in Ywubaland, 
Southern Nigeria, 123 m. by rail N E of I^agos, and about 50 m. 
N E of Ah^kuta. Pop. (1910) estimated at 150,000 The 
town occupies the slope of a hill, and stretches into the valley 
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through which the river Ona flows. It is enclosed by mud walls, 
which have a circuit of i8 m., and is encompassed by cultivated 
land 5 or 6 m in breadth The native houses are all low, thatched 
structures, enclosing a square court, and the only break m the 
mud wall is the door There are numerous mosques, onshas 
(idol'houses) and open spaces shaded with trees There are a 
few buildings in the European style. Most of the inhabitants are 
engaged in agriculture , but a great variety of handicrafts is 
also carried on Ibadan is the capital of one of the Yoruba 
states and enjoys a large measure of autonomy Nominally 
the state is subject to the alafin (ruler) of Oyo , but it is virtually 
independent The administration is in the hands of two chiefs, 
a civil and a military, the bale and the balogun , these together 
form the highest court of appeal. There is also an tyaloda or 
mother of the town, to whom are submitted all the disputes of 
the women Ibadan long had a feud with Abeokuta, but on 
the establishment of the British protectorate the intertribal 
wars were stopped In 1862 the people of Ibadan destroyed 
Ijaya, a neighbouring town of 60,000 inhabitants A British 
resident and a detachment of Hausa troops are stationed at 
Ibadan. 

See also Yoruhas, Abeokuta and Lac.os 
IBAGU£, or San Bonifacio de Ibagu^^, a city of Colombia, 
and capital of the department of Tolima, about 60 m W of 
Bogota and 18 m N W of the Nevado de Tolima Pop. (1900, 
estimate) 13,000 Ibagu6 is built on a beautiful plain between 
the Chipalo and Combcima, small affluents of the Cuello, a 
western tributary of the Magdalena Its elevation, 4300 ft 
above the sea, gives it a mild, subtropical climate The plain 
and the neighliouring valleys produce cacao, tobacco, rice and 
sugar-cane There are two thermal springs in the vicinity, and 
undeveloped mines of sulphur and silver. The city has an 
endowed college. It is an important commercial centre, being 
on the road which crosses the Quindio pass, or paramo, into the 
Cauca valley Ibagu6 was founded m 1550 and was the capital 
of the republic for a short time in 1854 
IBARRA, a city of Ecuador and capital of the province of 
Imbabura, about m N N E of Quito, on a small fertile plain 
at the northern foot of Imbabura volcano, 7300 ft above sea- 
level. Pop (1900, estimate) 5000 It stands on the left bank 
of the Tahuando, a small stream whose waters flow north and 
west to the Pacific through the Mira, and is separated from 
the higher plateau of Quito by an elevated transverse ridge of 
which the Imbabura and Mojanda volcanoes form a part The 
surrounding country is mountainous, the valleys being very 
fertile Ibarra itself has a mild, humid climate, and is set in the 
midst of orchards and gardens It is the see of a bishop and 
has a large number of churches and convents, and many sub 
stantial residences Ibarra has manufactures of cotton and 
woollen fabrics, hats, sandals (aipargates), sacks and rope from 
cabulla fibre, laces, sugar and vanous kinds of distilled spirits and 
cordials made from the sugar-cane grown in the vicinity. Mules 
are bred for the Colombian markets of Pasto and Popayan 
Ibarra was founded in 1597 by Alvaro de Ibarra, the president 
of Quito It has suffered from the eruptions of Imbabura, and 
more severely from earthquakes, that of 1859 causing great 
damage to its public buildings, and the greater one of the i6th 
of August 1868 almost completely destroyed the town and 
killed a large number of its inhabitants. The village of Carranqui, 
m from Ibarra, is the birthplace of Atahualpa, the Inca 
sovereign executed by Pizarro, and close by is the small lake 
called Yaguarcocha where the army of Huaynacapac, the father 
of Atahualpa, inflicted a bloody defeat on the Oirranquis. 
Another aboriginal battle-field is that of Hatuntaqui, near Ibarra, 
where Huaynacapac won a decisive victory and added the greater 
part of Ecuador to his realm The whole region is full of t<Aas, 
or Indian burial mounds 

IBERIANS (Iberi, ■'l/ili;/>cs), an ancient people inhabiting 
parts of the Spanish peninsula. Their ethnic affinities are not 
known, and our knowledge pf their history is comparatively 
slight It is almost impossihliii to make any statement in regard 
to them which will meet w^v|reneral agreement. At the same 
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time, the general lines of Iberian controversy are clear enough 
The principal sources of information about the Iberians are 
(i) historical, (2) numismatic, (3) linguistic, (4) anthropological 

1 Htstortcal — The name seems to have been applied by the 
earlier Greek navigators to the peoples who inhabited the eastern 
coast of Spam ; probably it originally meant those who dwelt 
^ the river Iberus (mod Ebro) It is possible (Boudard, 
Etudes sur Valphabet tberten (Pans, 1852) that the nver-name 
itself represents the Basque phrase tbay-ern “ the country of the 
river ” On the other hand, even m older Greek usage (as m 
Thuc vi 1) the term Iberia is said to have embraced the country 
as far east as the Rhone (see Herodorus of Heraclea, Fragm 
Htst Gr 11 34), and by the time of Strabo it was the common 
Greek name for the Spanish peninsula Iberians thus meant 
sometimes the population of the peninsula m general and 
sometimes, it would appear, the peoples of some definite race 
(y<»'os') which formed one element in that population Of the 
tnbal distribution of this race, of its linguistic, social and political 
characteristics, and of the history of its relation to the other 
peoples of Spam, we have only the most general, fragmentary 
and contradictory accounts On the whole, the historical 
evidence indicates that in Spam, when it first became known 
to the Greeks and Romans there existed many separate and 
variously civilized tribes connected by at least apparent identity 
of rare, and by similarity (but not identity) of language, and 
sufficiently distinguished by their general characteristics from 
Phoenicians, Romans and Celts The statement of Diodorus 
Siculus that the mingling of these Ilienans with the immigrant 
Celts gave rise to the Celtiberians is in itself probable. Varro 
and Dionysius Afer proposed to identify the Iberians of Spain 
with the Iberians of the Caucasus, the one regarding the eastern, 
the other the western, settlements as the earlier. 

2 Numismatic. — Knowledge of ancient Iberian language and 
history is mainly derived from a variety of coins, found widely 
distributed in the peninsula,^ and also m the neighbourhood of 
Narbonne They are inscribed in an alphabet which has many 
points of similarity with the western Greek alphabets, and some 
with the Punic alphabet , but which seems to retain a few 
characters from an older script akin to those of Minoan Crete 
and Roman Libya ^ The same Iberian alphabet is found also 
rarely in inscriptions The coinage began before the Roman 
conquest was completed , the monetary system resembles that of 
the Roman republic, with values analogous to denarii and 
quinarti The com inscriptions usually give only the name of 
the town, eg plplis (Bilbilis), klaqriqs (Calagurns), seqbrics 
(Segobnga), tmaniav (Dumania) The types show late Greek and 
perhaps also late Punic influence, but approximate later to 
Roman models The commonest rev'crse type, a charging 
horseman, reappears on the Roman coins of Bilbilis, Osca, 
Segobnga and other places Another common type is one man 
leading two horses or brandishing a sword or a bow. The obverse 
has usually a male head, sometimes inscribed with what appears 
to be a native name 

3 Linguistic — The survival of the non- Aryan language 
among the Basques around the west Pyrenees has suggested 
the attempt to interpret by its means a large class of similar- 
sounding place-names of ancient Spam, some of which are 
authenticated by their occurrence on the inscribed coins, and to 
link It with other traces of non-Aryan speech round the shores 
of the Western Mediterranean and on the Atlantic seaboard 
of Europe. This phase of Iberian theory opens with K. W 
Humboldt (Pritfung der Untersuchungen uber die Urbewohner 
Htspaniens vermittdst der wasktschen Sprache, Berlm, 1821), 

' For the prehistoric civihzation of the peninsula as a whole 
see Spain 

•PA Boudard's Etudes sur Valphabet tbirien (Pans, 1852), 
and Numismatique tbirtenne (Boners, 1859) ; Aloiss Heiss, Notes 
sur les monnates ceUtbirtennes (Pans, 1865), and Description gtnirale 
des monnates antiques de VEspagne (Pans, 1870) , Phillips, Uber das 
tbensche Alphabet (Vienna, 1870), Die Etnwanderung der Iberer in 
die pyren Halbtnsel (Vienna, 1870) , W M Flinders Petne, Journ 
Anthr lust xxix (1899) 204, and above all E Hhbner, Monumenta 
linguae Ibencae, 
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who contended that there existed once a single great Iberian 
people, speaking a distinct language of their own , that an 
essentially “ Iberian ” population was to be found m Sicily, 
Sardinia and Corsica, m southern France, and even in the British 
Isles ; and that the Basques of the present day were remnants 
of this race, which had elsewhere l^en expelled or absorbed 
This last was the central and the seminal idea of the work, and 
it has been the point round which the battle of scholarship has 
mainly raged. The principal evidence which Humboldt adduced 
in Its support was the possibility of explaining a vast number of 
the ancient topographical names of Spain, and of other asserted 
Iberian districts, by the forms and significations of Basque 
In reply, Graslin {De Vlherte, Pans, 1839), maintained that the 
name Iberia was nothing but a Greek misnomer of Spain, and 
that there was no proof that the Basque people had ever 
occupied a wider area than at present , and Blad^ (Ortgtnf des 
Basques, Pans, 1869) took the same line of argument, holding 
that Iberia is a purely geographical term, that there was no 
proper Iberian race, that the Basques were always shut in by 
alien races, that their affinity is still to seek, and that the whole 
Basque-Iberian theory is a figment His mam contention has met 
with some acceptance,* but the great current of ethnographical 
speculation still flows in the direction indicated by Humboldt 

4 Anthropological — Humboldt’s “ Iberian theory ” depended 
partly on linguistic comparisons, but partly on his observation 
of widespread similarity of physical type among the population 
of south-western Europe Since his time the anthropological 
researches of Broca, Thurnam and Davis, Huxley, Busk, Beddoe, 
Virchow, Tubino and others have proved the existence in Europe, 
from Neolithic times, of a race, small of stature, with long or 
oval skulls, and accustomed to bury their dead in tombs Their 
remains have been found in Belgium and France, in Britain, 
Germany and Denmark, as well as in Spain , and they bear a 
close resemblance to a type which is common among the Basques 
as well as all over the Iberian peninsula This Neolithic race 
has consequently been nicknamed “ Iberians,” and it is now 
common to speak of the ” Iberian ” ancestry of the people of 
Britain, recognizing the racial characteristics of ” Iberians ” 
in the ” small swarthy Welshman,” the ” small dark Highlander,” 
and the ” Black Celts to the west of the Shannon,” as well as 
in the typical inhabitants of Aquitania and Brittany ^ I^ter 
investigators went further M d’Arbois de Jubainville, for 
example {Les Premiers Habitants de VEurope, Pans, 1877), 
maintained that besides possessing Spam, Gaul, Italy and the 
British Isles, ” Iberian ” peoples penetrated into the Balkan 
peninsula, and occupied a part of northern Africa, Corsica and 
Sardinia , and it is now generally accepted that a race with 
fairly uniform characteristics was at one time in possession of 
the south of France (or at least of Aquitania), the whole of Spam 
from the Pyrenees to the straits, the Canary Islands (the 
Guanches) a part of northern Africa and Corsica Whether 
this type is more conveniently designated by the word Iberian, 
or by some other name (” Eur-african,” ” Mediterranean,” &c ) 
IS a matter of comparative indifference, provided that there is 
no misunderstanding as to the steps by which the term Iberian 
attained its meaning m modern anthropology. 

Authorities — K W von Humboldt, " Gber die cantabrischc 
Oder baskische Sprache ” in Adelung, MxthrxdcAes iv {tSiy), and 
Prufung d. U ntersuchungen u die Vrbewohner Htspantens vermttulst 
der waskischen Sprache (Berlin, 1821) , L F Graslm, De Vlbirxe 
(Pans, 1838) , T B G M Bory de St Vincent, Essax glologxque sur 
le genre humain (1838) , G Lai^eau, " Sur I’ethnologie des peuples 
ib^riens,” m Bxdl soc anthrop (1867), pp 146-161 , J F Blade, 
Etudes sur I'orxgine des Basques (Paris, 1869), Defense des itudes, &c 
(Pans, 1870) , Phillips, Die Exnwanderung der Iberer xn die pyren 
Halbxnsel (Vienna, *870), Vber das xberxsche Alphabet (Vienna, 1870) . 
W Boyd Dawkins, " The Northern Range of the Basques,” in 


* W. van Eys, for example, *' La Langue ib6nenne et la lan^e 
basque,” m Revue de Ixnguxstia'te , goes agamst Humboldt , but 
Prince Napoleon and to a considerable extent A Luchairc mamtain 
the ]ustice of his method and the value of many of his results See 
Luchaire, Les Ortgxnes Itnguistxques de V Aquitaine (Pans, 1877). 

* Compare the mteresting resume of the whole question m Boyd 
Dawkins's Early Man xn Britain (London, 1880) 


Fortnightly Rev N S. xvi. 323-337 (1874) , W T van Evs, ” La 
Langue ibdncnne ct la langue basque,’’ in Revue de lingmstique , 
pp 3-15 (1874) , W Webster, ” The Basque and the Kelt,” in Journ 
Anthrop Inst v 5-29 (1875) , F M Tubino, Los Aborigines ibertcos 
o los Berberos en la peninsula (Madrid, 1876) , A Luchaire, Les 
Ortgtnes linguistiques de I’ Aquitaine (Pems, 1877) , W Boyd Dawkins, 
Early Man in Britain (London, 1880) , A (^taing, ” Les Origines 
dcs Aquitains,” MIm Soc Eth NS i, pp 183-328 (1884) , G. C C 
Gerland, " Die Basken und die Iberer " m Gr6ber, itrundnss d roman 
Philologie, I, pp 313-334 (1888) , M H d’Arbois de Jubainville, 
Les Premiers Habitants de VEurope (1889-1894) . J F Blad6, Les 
Vascons avant leur Hablissement en Novempopulanie, Agen (i8yi) , 
W Webster, " ihe Celt-ibcnans,” Academy, xl 268-269 (and con- 
sequent corrcsjKindence) (1891) , I Rlws, " The Inscriptions and 
I.anguage of the Northern Piets,” Prof Soc Ant Scot xxvi 263-3<>i 
(1892) , F Fita, " El Vascucnce en las mscripciones bgmicas,” 
Pol Real Acad Hist Madrid (June 1893), xxii 579-587, G v d 
Gabelentz, " Baskisch u Berberisch,” Site h preuss A had IFis5 
593-613 (Berlin, 1893), Die V erwandtschaft der Basktschen mit der 
Herber-Sprache Nordafrikas nachgewiesen (Braunschweig, 1894) , 
M H d’Arbois de Jubainville, ’’ Les Celtes en Espagne,” Rev 
celtique, xiv 357-395 (1894) , G Buschan, " Ober die iberischc 
Rassc,” Ausland, Ixvi 342-344 (1894) , F 016 riz y Aguilera, Dis- 
tnbucwn geografica del indice cefalico en Espaha (Madrid, 189,^), 
" I.a Talla humana en Espafla ” in Dtscursos R Acad Medtctna 
XXX VI 389 (Madrid, 1896) , R Collignon, ” La Race basque,” 
L’Anthropologie, v 276-287 (1894) , T. de Aranzadi, ” Le Peuple 
basque, r6sum6 ” Bu// soc d'anth 510-520 (1894), ” Consideraciones 
acerca de la raza basca ” Euskel-Erria xxxv 33, 65, 97, 129 (1^196) . 
H Schuchhardt, Baskische Studien, 1 " Ober die Entstchung der 
Bezugsformen des baskischen Zeitworts,” Denkschriften der K 
Akad der IFiss , Phil -Hist Classe, Bd 42, Abh 3 (Wien, 1893) , 
Ph Salmon, Rev mens Ec d'anthr v 155-181, 214-220 (1895) , 
R Collignon, ” Anthr du S -O de la France,” Mlm Soc Anthr 
§ 3 I 4 p 1-129 (1895), Ann de giogr v 156-166 (1896), and with 
J Deniker, " Les Maiires de S6n6gal,” L’ Anthr vii 57-69 (1897) . 
G Herv6, Rev mens Ec d'anthr vi 97-109 (1896) , G bergi, 
Africa Anihropologta della stirpe Camxiica ('Turin, 1897), Am ed 
Italici (1898) . L (le Hoyos Sainz, ” L’Antnropologie et la pr6- 
historique en Espagne ct en Portugal en 1897'' l 7 Anthropologic, 
37-51 (1898), J Deniker (sec Collignon) ” Les Races de I'Europe,” 
L' Anthr opologte, ix 113-133(1898), M G6ze, " De quelques rapports 
entre les langues berWre et basque,” MIm soc arch du Midi de 
la France, xiii See also the works quoted in the footnotes , and the 
bibliography under Basques (J L M ) 

IBEX, one of the names of the Alpine wild goat, otherwise 
known as the stembok and bouquetin, and scientifically as Capra 
ibex Formerly the ibex was common on the mountain-ranges 
of Germany, Switzerland and Tirol, but is now confined to the 
Alps which separate Valais from Piedmont, and to the lofty 
peaks of Savoy, where its existence is mainly due to game-laws 
The ibex is a handsome animal, measuring about 4^ ft in length 
and standing about 40 in at the shoulder The skin is covered 
in summer with a short fur of an ashy-grey colour, and in winter 
with much longer yellowish-brown hair concealing a dense fur 
beneath The horns of the male rise from the crest of the skull, 
and after bending gradually backwards terminate in smooth 
tips , the front surface of the remainder carrying bold transverse 
ndges or knots About 1 yd is the maximum recorded length 
of ibex-horns The fact that the fore-legs are somewhat shorter 
than those behind enables the ibex to ascend mountain slopes 
with more facility than it can descend, while its hoofs are as 
hard as steel, rough underneath and when walking over a flat 
surface capable of being spread out. These, together with its 
powerful sinews, enable it to take prodigious leaps, to balance 
Itself on the smallest foothold and to scale almost perpendicular 
rocks Ibex live habitually at a greater height than chamois 
or any other Alpine mammals, their vertical limit being the line 
of perpetual snow There they rest m sunny nooks during the 
day, descending at night to the highest woods to graze Ibex 
are greganous, feeding m herds of ten to fifteen individuals , 
but the old males generally live apart from, and usually at 
greater elevations than, the females and young They utter 
a sharp whistling sound not unlike that of the chamois, but when 
greatly irritated or frightened make a peculiar snorting noise 
The period of gestation in the female is ninety days, after which 
she produces — usually at the end of June — a single young one 
which IS able at once to follow its mother. Kids when caught 
young and fed on goat’s milk can be readily tamed , and in the 
i6th century young tamed ibex were frequently driven to the 
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mountains along with the goats, in whose <!f>tnpany they would 
afterwards return. Even wilfl ibex have been known to stray 
among the lierds of goats, although they slum the society of 
chamois. Its flesh is said to resemble mutton, but has a flavour 
of game. 

By naturalists the name ibex ” has been extended to embrace 
ail the kindred specie.s of wild goats, while by sportsmen it is 
used in a still more cla.stic sense, to include not only the 
true wild goat (known in India as the Sind ibex) but even the 
short-homed Hefnitra^us hylomus of the Nilgiris. Dealing 
only witli species zoologically known as ibex, the one nearest 
akin to the European kind is the Asiatic or Siberian ibex {Capra 



'The Ibex [Capra ibe.x). 

sibirica), which, with several local [)liases, extends from the 
northern .side of Kashmir over an enormous area in Central 
Asia. These ibex, especiall)' the race from the Thian Shan, are 
incomparably liner than the European .specie.s, their bold knotted 
ihorns sometimes attaining a length of close on 6o in. The 
Arabian, or Nubian, ibex {C, nuhiana) is characterized by the 
more slender type of horn, in which the front edge is much 
narrower ; while the Sirnien ibex (C. vali) of Central Abyssinia 
IS a very large and dark-coloured animal, with the horns black 
instead of brownish, and bearing only slightly marked front 
ridges. The Caucasian ibex (C. caucasica), or tur, is a wholly 
ifox-coloured animal, iu which tJic horns are still flatter in front, 
and thus depart yet further from the ibex type. In the Spanish 
ibex {C. pyretiaim) the horns are flattened, with ill-defined 
knobs, and a spiral twist, (See Goat.) (w. H. F. ; K. I..*) 

IBIS, one of the sacred birds of the ancient Egyptians. James 
Bruce identified this bird with the Abu-HatiTtes or “ Father 
John ” of the Abyssinians, and in 1790 it received from Latham 
{Index orntlhohgicus , p. 706) the name of Tantalus aethiopkus. 
This determination wiis placecl beyond <iuestion by Cuvier {Ann. 
du Museum, iv. 116-135) and Savigny {Hist. nat. ct mylhol. 
■de I'ibis) in 1805. They, however, removed it from the Linnaean 
genus I'antalus and, Lacep^e having some years liefore founded 
a genus Ibis, it was transferred thither, and is now generally 
known as 7 . aelhiapica, though some speak of it as /. religiosa. 
No attempt can liere be made to treat the ibi.s from a mythological 
or anti<iuarian point of view, Savigny ’s memoir contains a great 
deal of mutter on the subject. Wilkinson Egyptians, ser. 

2, vol. ii. pp. 217-224) added some of the results of later research, 
and Renouf in his Hibhert Lectures explains the origin of the 
myth. 

The ibis is chiefly an inhabitant of the Nile basin from Dongola 
southward, as well as of Kordofan and Sennar ; whence about 


midsummer it moves northwards to Egypt.' In Inwer Egypt it 
bears the name of Abu-mengel, or “ father of the sickle,” from 
the form of its bill, but it does not stay long in that country, 
disappearing whtm the Nile has subsided. Hence most travellers 
have failed to meet with it there - (since their acquaintance with 
the birds of I'igypt is limited to those which frequent the country 
in winter), and writers have denied generally to tiiis species a 
place in its modern fauna (cf. .Shelley, Birds of Egypt, p. 261). 
However, in 1864, von Heuglin {Journ. fur Ornithologie, 1865, 
p. loo) saw a young bird which had been .shot in the Delta, and 
1C C. Taylor {Ibis, 1878, p. 372) saw an adult which had been 
killed near Lake Menzal in 1877. The story told to Herodotus 
of its destroying snakes is, according to Savigny, devoid of 
truth, but Cuvier states that he discovered partly digested 
remains of a snake in the stomach of a mummied ibis. 

The ibis is somewhat larger than a curlew, Numenius arquala, 
which bird it resembles, with a much stouter bill and stouter 
leg.s. The head and greater part of the neck are bare and black. 
'The plumage is white, except the yirimaries, which arc black, 
and a black plume, formed bj^ the secondaries, tertials and lower 
scapulars, and richly glossed with bronze, l>luc and green, which 
curves gracefully over the hind-quarters. The bill and feet are 
also black. The young lack the ornamental plume, and in them 
the head and neck are clothed with short black feathers, while 
the bill is yellow. The nest is placed in Ixishes or high trees, 
the bird generally building in companies, and in the middle of 
August von Heuglin {Orn. Nord-Ost~Afrikas, p. 1138) found that 
it had from two to four young or much incubated eggs." These 
are of a dingy white, splashed, spotted and speckled with 
reddish-brown. 

Congeneric with the typical ibis are two or three other syjecies, 
the 7 . melamcephala of India, the 7 . molucca or 7 . stridipennis, 
of Australia, and the 7 . bernieri of Madagascar, all of which 
closely re.semblc 7 . aethiopica ; while many other forms not very 
far removed from it, though placed by authors in distinct genera/ 
are known. Among these are several beautiful species su<’h as 
the Japanese Geronticus nippon, the Lophoiihis cristata of 
Madagascar, and the scarlet ibis,^ Eudocimus ruber, of America. 
The glossy ibis, Plcgadis falcinellus, found throughout the West 
Indies, Central and the sou Lh-ea.s tern part of North America, as 
well a.s in many part.s of J:;urop(^ (whence it not unfrequently 
strays to the British Islands), Africa, Asia and Australia. This 
bird, believed to be the second kind of ibis spoken of by Hero- 
dotus, is rather smaller than the sacred ibis, and mostly of a 
dark chestnut colour with brilliant green and purple reflections 
on the upper parts, exhibiting, however, when young none of 
the rufous hue. I'his species lays eggs of a deep sea-green colour, 
having wholly the character of heron’s eggs, and it often breeds 
in company with herons, while the eggs of all other ibises 
whose eggs are known resemble those of the sacred ibis. Though 
ibises resemble the curlews externally, there is no alTuiity between 
them. The Ibididae arc more nearly related to the storks, 
Ciconiidac, and still more to the spoonbills, Plaialeidae, with 
which latter many systematists consider them to form one 
group, the Hemiglattides of Nitzsch. Together these groups 
form the sub-order Ciconiae of the order Cico’niiformes. The 
true ibises arc also to be clearly separated from the wood-ibises, 
Tantalidae, of which there are four or five species, by several 
not unimportant structural characters. Fossil remains of a true 

’ It has been said to occur occasionally in Euroi>e (Greece and 
southern Russia). 

^ E. C. Taylor remarked [Ibis, 1S59, p. 51) , that the biitf-backed 
heron, Ardea bubulcus, was made bv the tourists' dragomans to do 
duty for the " sacred ibis,” and this seems to be no novel practice, 
since by it, or something like it, Hasselqvist was misled, and through 
him Linnaeus. 

" The ibis has more than once nested in the gardens of the Zoologi- 
cal Society in London, and even reared it.s young lliere. 

* For some account of these may be consulted Dr Rcichenow's 
paper in Journ. fur Ornithologie (1877), pp. 143-156; Elliot’.s in 
Proc. Zool. Society (1877), pp. 477-510 ; and that of Oustalet in 
Nouv. Arch, du Musium, ser. 2, vol. i. pp. 167-184. 

* It is a popular error — especially among painters — that this bird 
was the sacred ibis of the Egyptians. 
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ibis, 1 pagana, have been found in considerable numbers in the 
middle Tertiary beds of trance ^ (A. N ) 

IBXilSf or Eblis, in Moslem mythology tlie counterpart of the 
Chnstian and Jewish devil He figures uftener m the Koran 
under tlie name bhaitan, Jblis being mentioned ii times, 
whereas Shiutan apjiears in 87 passages lie is chief of the 
spirits of evil, and liis personality is adapted to that of his Jewish 
prototype. Iblis rebelled against Allali and was expelled from 
Paradise The Koranic legend kj that his fall was a punishment 
for his refusal to worship Adam Condemned to death he was 
afterwards respited till the judgment day (Koran vii 13) 

Sec Gustav Weil, I he Bible, the Koran and the 1 almnd (I-ondon, 
1S46) 

IBN 'ABD HABBIHI [Abu 'Umar Ahmad ibn Mahommed 
ibn *Abd Rabbihd (860-940), Arabian poet, was born m Cordov'^a 
and descended from a freed slave of Hisham, the second Spanish 
Omayyad caliph He enjoyed a great reputation for learning 
and eloquence No diwan of his is extant, but many selections 
from his poems are given in the Yatlmat ud-Dahr, 1 
412-436 (Damascus, 1887) More widely known than his poctrv 
13 his great anthology, the 'Iqd ul-Farid (“ The Precious Neck 
lace ”), a work divided into twenty-five sections, the thirteenth 
being named the middle jewel of the necklace, tlie chapters on 
either side of this lieing named after other jewels It is an adab 
book (see Arabia* Literature, section “ Belles Lettres ’’) resem- 
bling Ibn Qutaiba’s 'Uyun td-Akhhdr, from which it borrows 
largely It has been prmted several times m Cairo (187O, 
1886, Sic ) [c \v I ) 

IBN *ARABl [Muhyiuddln Abu 'Abdallfdi ibn ul-Arabi| 
(1165-1240), Moslem theologian and mystic, was born m Murcu 
and educated in Seville When thirty-tight he travelled in 
Egypt, Arabia, Bagdad, Mosul and Asia Minor, after whuh he 
lived in Damascus for the rest of his life In law he was a 
/ahinte, m theology a mystic of the extreme order, though 
professing orthodox Ash'ante theology and combating m inanv 
points the Indo- Persian mys-tinsm (pantheism) He tlaims to 
have had conversations with all the prophets past and futire, 
and reports conversations with God himself Of his numerous 
woiks about 150 still exist The most extensiv*e is the twelvc 
volurac FutCihit ul-Makkivdt (“ Meccan Revelations ”), a general 
encyclopaedia of Sufic beliefs and doctrines Numerous extracts 
from this work .are contained in Sha rani’s (d 1565) manual ol 
Sufic dogma (Va^odgit) published several times in Cairo A 
short account of these works is given in A von Kremer’s 
Geschtehlc der herrschendeu Ideen des hlam^, pp 102 109 
(f-cipzig, 1868) Another characteristic and more accessible 
work of Ibn 'Araln is the Fusii^ ul-IIikam, on the nature and 
importance of the twenty-seven chief prophets, written in 12^0 
(cd BulSq, 1837) and with the Commentary (Cairo, 1891) of 
Qasham (d 1 350) , cf analysis by M Schreinci m Journal of 
German Oriental Socteiv, In 516-525 

Of some 2t><) works said to have been written by Ibn ' \rabi i so 
are mentioned m C Brockdmann's (jesch der arabischen Literatur, 
vol 1 (Weimar, i8y8), pp 4JI-448 See also R A Nicholson, 
A Literary History of the Arabs, pp jOy-joj (T^onelon, IQ07) 

(G W T) 

IBN ATHlR, the family name of three brothers, all famous 
m Arabian literature, born at Jazirat ibn ‘Umar in Kurdistan 
The eldest brother, known as Majd ud-Din (1149-1210), was 
long m the service of the amir of Mosul, and was an earnest 
stueient of tradition and language His dictionary of traditions 
(Kitdb un-Nihiya) was published at Cairo (1893), and his 
dictionary of family names {Kitdh ul-Murassa ) has been edited 
by Seybold (Weimar, 1896) The youngest brother, known a. 
Diva ud-Din (1163-1239), served Saladm from 1191 on, them 
his son, al-Malik u!-Afdal, and was afterwards m Egypt, 
Samosata, Aleppo, Mosul and Bagdad He was one of the most 
famous aesthetic and stylistic critics m Arabian literature His 
Kitdb ul-Maihal, published in Bukiq in 1865 (rf Journal of 
the German Oriental Society, xxxv 148, and Gnldzihcr’s 

^ I he name ' Ibis ” was selected as the title of an ornithological 
magazine, frequently referred to in this and other articles, which 
made its first appearance m 1859 


Abhandlungen, 1 i6i s jq ), contains some very mdopendont 
criticism <)1 inenent anel modern Aiabic ver&e .borne of his 
letters luve been published bv D .S Margohouth “ On the Royal 
I Correspondeni'e of Diya ed-Din cl-Ja/ari ’ in the AcUs du 
dixieme cotigres mternahonal des orientalistes, sut 3, pp 7-21 
Ihc brother best known by the simple name of Jim Athii 
was Abu-1 -Hasan Tz/udoIn Mahommku Ibn ui -A ihir ( 1 160 
1234), who devoted hunself to the study of history and ti.ulnion 
At the age of twenty-one he settled with his talhi 1 in Mosul aiul 
continued his studies there In the servn e of the amir lor uiany 
years, he visited B.igdad and [erusalem and latci Aleppo .ind 
Damascus He died in Mosul His great history, the hdnal, 
extends to the year 1231 , it has been edited by C J roinluig, 
Ibn al-Aihtn Chromcon quod perfectissimwn in'>crtbititr , 

Leiden, 1851 -1876), and has been published in 12 vols in ( airo 
' (1873 and 1886) The first part of this work up to a h 310 
(a d 923) IS an abbrevuition of the work of Jabari {q v ) with 
additions Ibn Athir also wrote a history of the Atabegs of 
Mosul, published in the Recuetl des hisioriens des croisadrs (vol 
11, Pans), a work {Usd ul- Ghdba), an .letount of 7500 

companions of Mahomet (5 vols , ( airo, 1863), and a compcmlmm 
(the Lubdb) of Sam'fini's Kitib ul-Ansab (if fi Wiistenfehi's 
Specimen el-Iobabi, ((, w 1) 

IBN BATUTA, r.e. Abu Abdullah Mahommfd, surnained Ihn 
Baiui A (1304 1378), the greatest of Moslem travellers, was born 
at Tangier in 1304. He entered on his travels at twenty-one 
(1325) and closed them in 1355 Jlc beg.m by traversing the 
' co.ist of the Mediterranean from d^arigiei to .Mexandriu, liiulmg 
time to marry two wives on the load After some sLa> at Cano, 

I then probably the greatest city in the world (cxfludmg ( lima), 
and an unsuccessful attempt to reach Mecca ftom Aidli th on the 
west <o.ist of the Red Sea, he visited Palestine, Aleppo and 
Damascus He them made the pilgrimugi to Mecca and Medina, 

; and visited the shrme of Ah at Ma,shhacl-Ali, travTllmg thence 
j to Basra, and across the inount.iins of Khuzistan to Isfahan, 
i thence to Shiraz and back to Kula .incl H.igdacl Altei an 
1 excursion to Mosul and Diarbekr,he made the Jiaj .1 second tune 
I staymg at Mecca three years He next sailed clown tlie Red .Sui 
' to Aden (then a place of gieat trade), the singular positiou oi 
I which he (lescribt‘s,ne)ticuig Its dependence for watc r-supplj upon 
' the great easterns restorecl m modern Limes He conliniud liis 
I voxiqge down the African coast, visiting, among other phu.cs, 
j Mombasa and (Juiloa (Kilwa) Rctmnmg north he passed b\ 

I the thief cities of Oman to New Oinuiz (Hiirmu/), winch li.xcJ 
! about 15 years before, c 1315, been ttamferrecl to its famous 
I island-site from the mainland (Old Ormuz) After visiting othei 
I parts of the gulf he crossed the breadth of Arabu to Mecca, 
making the ha) for the third time ( rossmg tiic Red .Sc a, he made 
a journey of great hardship to .Syene, ami thence along the Nik 
to ( airo After this, travelling through .Syru, he made a circuit 
among the pc tty Turkish states into wliic h Asia M inor was divided 
after the till of the kingdom of Rum (Iconuim) He now 
crossed the Black .Sea to Kaffa, then mainly occupied by the 
(ienoese, and apparently the first ( hristum city he had seen, 
for he was much perturbed by the bell-nngmg Ik next 
travelled into Kipchak (the Mongol khanate of Kus.sia), and 
joined the cjimp of the reigning khan Mahommed Uzbeg, from 
I whom the great and heterogeneous Uibeg raci is perhaps named 
I Among other places in this empire he travelled to Bolghai 
; (54° 54' N ) 111 order to witness the shortness of the summer 
i night, and desired to continue his travels north into the “ i-and 
J of Darkness ” (m the extreme north of Russia), of whudi wonder- 
ful things were told, but was obliged to forego this Returning 
to the khan’s camp he joined the cortege of one of the Kliatuns, 
who was a Greek princess by birth (proliablv illegitimate) and in 
her tram travelled to Constantinople, where he had an intervK w 
with the emperor Andromkos 111 the Younger (1328-1341) 

1 He tells how, as he passed the citv gates, ho heard the guarck 
j muttering Saraktnu Returning to the court of Uzbeg, at Sarai 
1 on the V’olga, he crossed the stf*ppes to Khwarizm and iiokhara , 

I thence through Khorasan and Kabul, and over the Hindu Kush 
i (to which he gives that name, its first occurrence) He reached 
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the Indus, on his own statement, in September, 1333. This 
closes the first part of his narrative 
From Sind, which he traversed to the sea and back again, he 
proceeded to Multan, and eventually, on the invitation of 
Mahommed Tughlak, the reigning sovereign, to Delhi. Mahommed 
was a singular character, full of pretence at least to many 
accomplishments and virtues, the founder of public chanties, and 
a profuse patron of scholars, but a parricide, a fratricide, and as 
madly capricious, bloodthirsty and unjust as Caligula “ No 
day did his palace gate fail to witness the elevation of some abject 
to affluence and the torture and murder of some living soul ” 
He appointed the traveller to be kazi of Delhi, with a present of 
12,000 silver dinars (rupees), and an annual salary of the same 
amount, besides an assignment of village lands In the sultan’s 
service I bn Batuta remained eight years ; but his good fortune 
stimulated his natural extravagance, and his debts soon amounted 
to four or five times his salary At last he fell into disfavour and 
retired from court, only to be summoned again on a congenial 
duty The emperor of China, last of the Mongol dynasty, had 
sent a mission to Delhi, and the Moor was to accompany the 
return embassy (1342) The party travelled through central 
India to Cambay and thence sailed to Calicut, classed by the 
traveller with the neighbouring Kaulam (Qiilon), Alexandria, 
Sudak m the Crimea, and Zayton (Amoy harbour) in China, as 
one of the greatest trading havens in the world — an interesting 
enumeration from one who had seen them all The mission 
party was to embark m Chinese junks (the word used) and smaller 
vessels, but that carrying the other envoys and the presents, 
which started before Ibn Batuta was ready, was wrecked totally , 
the vessel that he had engaged went off with his property, and he 
was left on the beach of Calicut. Not daring to return to Delhi, 
he remained about Honore and other cities of the western coast, 
taking part m various adventures, among others the capture of 
Smdabur (Goa), and visiting the Maldive Islands, where he 
became kazi, and married four wives, and of which he has left the 
best medieval account, hardly surpassed by any modern In 
August 1344 he left the Maldives for Ceylon ; here he made the 
pilgrimage to the “ Footmark of our Father Adam ” Thence he 
betook himself to Maabar (the Coromandel coast), where he 
joined a Mussulman adventurer, residing at Madura, who had 
made himself master of much of that region. After once more 
visiting Malabar, Canara and the Maldives, he departed for 
Bengal, a voyage of forty-three days, landing at Sadkawan 
(Chittagong). In Bengal he visited the famous Moslem saint 
Shaykh Jalaluddin, whose shrine {Shah Jalal at Silhet) is still 
maintained Returning to the delta, he took ship at Sunarganw 
(near Dacca) on a junk bound for Java (1 1. Java Minor of Marco 
Polo, or Sumatra) Touching the coast of Arakan or Burma, he 
reached Sumatra in forty days, and was provided with a junk for 
China bv Malik al Dhahir, a zealous disciple of Islam, which had 
recently spread among the states on the northern coast of that 
island Calling (apparently) at Cambodia on his way, Ibn 
Batuta reached China at Zayton (Amoy harbour), famous from 
Marco Polo , he also visited Sin Kalan or Canton, and professes 
to have been m Khansa {Kinsav of Marco Polo, t e Hangchau), 
and Khanbalik (Cambaluc or Peking) The truth of his visit to 
these two cities, and especially to the last, has been questioned 
The traveller’s history, not least in China, singularly illustrates 
the freemasonry of Islam, and its power of carrying a Moslem 
doctor over the known world of Asia and Africa On his way 
home he saw the great bird Rukh (evidently, from his description, 
an island lifted by refraction) , revisited Sumatra, Malabar, 
Oman, Persia, Bagdad, and crossed the great desert to Palmyra 
and Damascus, where he got his first news of home, and heard of 
his father’s death fifteen years before Diverging to Hamath and 
Aleppo, on his return to Damascus, he found the Black Death 
raging, so that two thousand four hundred died m one day 
Revisiting Jerusalem and Cairo he made the Aa; a fourth time, 
and finally reappeared at Fez (visiting Sardinia en route) on 
the 8th of November 1349, after twenty-four years’ absence. 
Morocco, he felt, was, after all, the best of countries “ The 
dirhems of the West are but little ; but then you get more for 


them.” After going home to Tangier, Ibn Batuta crossed into 
Spam and made the round of Andalusia, including Gibraltar, 
which had just then stood a siege from the “ Roman tyrant 
Adfunus ” (Alphonso XI. of Castile, 1312-1350). In 1352 the 
restless man started for Central Africa, passing by the oases of 
the Sahara (where the houses were built of rock-salt, as Herodotus 
tells, and roofed with camel skins) to Timbuktu and Gogo on the 
Niger, a nver which he calls the Nile, believing it to flow down into 
Egypt, an opinion maintained by some up to the date of Lander’s 
discovery. Being then recalled by his own king, he returned to 
Fez (early in 1354) via I'akadda, Haggar and Tuat Thus ended 
his twenty-eight years’ wanderings which in their main lines alone 
exceeded 75,000 m By royal order he dictated his narrative to 
Mahommed Ibn Juzai, who concludes the work, 13th of December 
1355 (a d ) with the declaration “ This Shaykh is the traveller of 
our age , and he who should call him the traveller of the whole 
body of Islam would not exceed the truth ” Ibn Batuta died m 
1378, aged seventy- three 

Ibn Batuta’s travels have only been known m Europe during the 
igth century , at first merely by Arabic abridgments m the Gotha 
and Cambridge libraries Notices or extracts had been published 
by Seetzen (c 1808), Kosegarten (1818), Apetz (1819), and Burck- 
hardt (1819), when in 1829 Dr S Lee published for the Oriental 
Translation Fund a version from the abridged MSS at Cambridge, 
which attracted much interest The French capture of Constantma 
afforded MSS. of the complete work, one of them the autograph of 
Ibn Juzai And from these, after versions of fragments by various 
French scholars, was derived at last (1858-1859) the standard edition 
and translation of the whole by M D^fr6mery and Dr Sangumetti, 
in4vols See also Sir Henry Yule, Ca/Aay, u 397-526, C Raymond 
Beazley, Dawn of Modern Geography, m 535-538 Though there 
are some singular chronological difficulties in the narrative, and a 
good many cursory inaccuracies and exaggerations, there is no part 
of it except, perhaps, certain portions of the journeys m north China, 
which is open to doubt The accounts of the Maldive Islands, and of 
the Negro countries on the Niger, are replete with interesting and 
accurate particulars The former agrees surpnsmgly with that given 
by the only other foreign resident we know of, Pyrard de la Val, 
two hundred and fifty years later Ibn Batuta's statements and 
anecdotes regarding the showy virtues and solid vices of Sultan 
Muhammad Tughlak are m entire agreement with Indian historians, 
and add many fresh details (H Y , C R B ) 

IBN DURAID [Abu Bakr Mahommed ibn ul-Hasan ibn 
Duraid ul-Azdi] (837-934), Arabian poet and philologist, was 
bom at Ba-^ra of south Arabian stock At his native place he was 
trained under various teachers, but fled in 871 to Oman at the 
time Basra was attacked by the negroes, known as the Zanj, 
under Muhallabi. After living twelve years in Oman he went to 
Persia, and, under the protection of the governor, 'Abdallah ibn 
Mahommed ibn Mikal, and his son, Ismail, wrote his chief works 
In 920 he went to Bagdad, where he received a pension from the 
caliph Moqtadir 

The Maqsura, a poem in praise of Ibn MikM and his son, has been 
edited by A Haitsma (1773) E Scheidius (1786) and N Boyesen 
(1828) Various commentaries on the poem exist m MS (cf C 
Brockelmann, Gesch der ar Lit 1 21 1 ff , Weimar, 1898) 
The Jamhara fi-l-Lugha is a large dictionary written m Persian but 
not prmted Another work is the Kttdb ul-Ishttqdq (" Book of 
Etymology edited by F Wustenfeld (Gottingen, 1854) , it was 
written in opposition to the anti-Arabian party to show the etymo- 
logical connexion of the Arabian tribal names (G W T ) 

IBN farad! [Abu-l-Walld 'Abdallah ibn ul-Faradi] (962- 
1012), Arabian historian, was bora at Cordova and studied law 
and tradition In 992 he made the pilgrimage and proceeded to 
Egj'-pt and KairawSn, studying m these places After his return 
in 1009 he became cadi m Valencia, and was killed at Cordova 
when ^e Berbers took the city 

His chief work is the Hntory of the Learned Men of Andalusia, 
edited by F Codera (Madrid 1891-1892). He wrote also a history 
of the poets of Andalusia (G W T ) 

IBN FARID [Abu-l-O^sim 'Umar ibn ul-Farid] (1181-1235), 
Arabian poet, was bora in Cairo, lived for some time m Mecca and 
died m Cairo. Hw poetry is entirely Sufic, and he was esteemed 
the greatest mystic poet of the Arabs. Some of his poems are said 
to have been written m ecstasies. His diwan has been published 
with commentary at Beirut, 1887, &c ; with the commentaries of 
Burini (d. 1615) and ‘Abdul-GhanT (d. 1730) at Marseilles, 1853, 
and at Cairo , and with the commentary of Rushayyid Ghalib 
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(xgth century) at Cairo, 1893. One of the separate poems was 
edited by J von Hammer Purgstall as Das arabtsche hohe Lted der 
Ltebe (Vienna, 1854) 

See R A Nicholson, A Literary History of the Arabs (London, 
1907), PP- 394-398. (G. W T ) 

IBN GABIROL [Solomon ben Judah], Jewish poet and 
philosopher, was bom at Malaga, probably about J021 The 
early part of his troublous life was spent at Saragossa, but few 
personal details of it are recorded His parents died while he 
was a child and he was under the protection first of a certain 
Jekuthiel, who died m 1039, and afterwards of Samuel ha-Nagid, 
the well-known patron of learning. His passionate disposition, 
however, embittered no doubt by his misfortunes, involved him 
in frequent difficulties and led to his quarrelling with Samuel. 

It is generally agreed that he died young, although the date is 
uncertain. A 1 Harizi ^ says at the age of twenty-nme, and 
Moses b Ezra about thirty, but Abraham Zaccuto * states that 
he died (at Valencia) in 1070. M. vSteinschneider * accepts the 
date 1058 

His literary activity began early He is said to have composed 
poems at the age of sixteen, and elegies by him are extant on 
Hai Gaon (died in 1038) and Jekuthiel (died m 1039), each of 
which was written probably soon after the death of the person 
commemorated About the same time he also wrote his Anaq, 
a poem on grammar, of which only 97 lines out of 400 are pre- 
served Moses ben Ezra says of him that he imitated Moslem 
models, and was the first to open to Jewish poets the door of 
versification,^ meaning that he first popularized the use of Arabic 
metres in Hebrew. It is as a poet that he has been known to 
the Jews to the present day, and admired for the youthful 
freshness and beauty of his work, m which he may be compared 
to the romantic school m P'rance and England in the early 19th 
century Besides his lyrical and satirical poems, he contributed 
many of the finest compositions to the liturgy (some of them 
with the acrostic “ Shelomoh ha-qaton ”), which are widely 
different from the artificial manner of the earlier payye(;anim 
The best known of his longer liturgical compositions are the 
philosophical Keiher Malkilth (for the Day of Atonement) and 
the Azharoth, on the 613 precepts (for Shebhuoth) Owing to his 
pure biblical style he had an abiding influence on subsequent 
liturgical writers 

Outside the Jewish community he was known as the philo- 
sopher Avicebron (Avencebrol, Avicebrol, &c ) The credit of 
identifying this name as a medieval corruption of Ibn Gabirol 
IS due to S. Munk, who showed that selections made by Shem 
Tobh Palqera (or Falqera) from the Meqor Hayyim (the Hebrew 
translation of an Arabic original) by Ibn Gabirol, corresponded 
to the Latin Fons vttae of Avicebron The Latin version, made 
by Johannes Hispalensis and Gundisalvi about one hundred years 
after the author’s death, had at once become known among the 
Schoolmen of the 12th century and exerted a powerful influence 
upon them, although so little was known of the author that it 
was doubted whether he was a Christian or a Moslem The 
teaching of the Fons vitae was entirely new to the country of 
Its origin, and being drawn largely from Neoplatonic sources 
could not be expected to find favour with Jewish thinkers Its 
distinctive doctrines are (i) that all created beings, spiritual or 
corporeal, are composed of matter and form, the various species 
of matter being but varieties of the universal matter, and 
similarly all forms being contained in one universal form ; (2) 
that between the primal One and the intellect (the vovs of 
Plotinus) there is interposed the divme Will, which is itself 
divine and above the distinction of form and matter, but is the 
cause of their umon in the being next to itself, the intellect, 
in which Avicebron holds that the distinction does exist. The 

* Tied liar Macamae, ed Lagarde (Gdttmgen, 1883), p 89 , 1 61 

* See the passage quoted by Munk, Melanges de philosophte arabe 
et juive (Paris, 1859), pp 264 and 517 

* Liber Juchassin, w Filipowski (London, 1857), p 217 

* Hebr Oberseteungen (Berlm, 1893), § 219, note 70 , cf. Kaufmann, 
Studien uber Sal -ibn Gabirol (Budapest, 1899), p 79, note 2 

» See Munk, op cit pp. 515-516, transl on pp 263-264. Metre 
had been already used by Dunasb. 
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doctrine that there is a material, as well as a formal, element in 
all created beings was explicitly adopted from Avicebron by 
Duns Scotus (as against the view of Albertus Magnus and Thomas 
Aquinas), and perhaps his exaltation of the will above the 
intellect is due to the same influence. Avicebron develops his 
philosophical system throughout quite independently of his 
religious views— a practice wholly foreign to Jewish teachers, 
and one which could not be acceptable to tliem Indeed this 
charge is expressly brought against him by Abraham ben David 
of Toledo (died m 1180). It is doubtless this non-religious 
attitude which accounts for the small attention paid to the Fons 
Vtlae by the Jews, as compared with the wide influence of the 
philosophy of Maimomdes 

The other important work of Ibn Gabirol is /fl h al-akhl q (the 
improvement of character), a popular work in Arabic, translated 
into Hebrew {Ttqqun middoth ha-nephesh) bv Judah ibn Tibbon 
It IS widely different in treatment from the Fons, being intended 
as a practical not a speculative work 
The collection of moral maxuns, compiled m Arabic but best 
known (in the Hebrew translation of Judah ibn Fibbon) as 
Mtbhar ha-penmhn, is generally ascribed to Ibn (iabirol, though 
on less certain grounds. 

Bibliography — Texts of the liturgical poems are to be found 
in the prayer-books others m Dukes and I'delmann, Treasures 
of Oxford (Oxford, 1850) , Dukes, bhire Shelomoh (Hanover, 1858) , 
S Sachs, Shir ha-shirim asher It-Shelomoh (Pans, 186S, incomplete) , 
Brody, Die welthchen Gedtchte des Gabirol (Berlin, 1897, dc ) 

" Avcncebrohs Fons Vitae " (I^tm text) in Clemens Baumker’s 
Deitrdge xur Gesch d Philosophte, Bd 1 Hefte 2-4 (Munster, 1892) , 
The Improvement of the Moral Qualities [Arabic and English] ed. by 
S S Wise (New York, 1901) , A Choice of Pearls [Hebrew and 
English] ed by Ascher (London, 1859) 

On the philosophy m general S Munk, Melanges (quoted above) , 
Guttmann, Die Philosophte des Sal -ibn Gabirol (Gottingen, 1889I , 
D Kaufmann, Studien uber Sal.-ibn Gabirol (Budapest, 1899) , 
S Horovitz, ' Die Psychologic Ibn Gabirols,” in the Jahreshericht 
des jtld iheol Seminars Frdnckel'scher Stiftung (Breslau, 1900) , 
Wittmann, '* Zur Stellung Avencebrols ” (m Baumker's 
Deitr&ge, Bd v Heft i, Munster, 1905) (A Cy ) 

IBN HAUflAL, strictly Ibn Hauqal, a 10th-century Arabian 
geographer Nothing is known of his life. His work on geo- 
graphy, written in 977, is only a revision and extension of the 
Maslltk ul-Matnahk of al-Istakhn, who wrote in 951 This 
Itself was a revised edition of the Kttjb ul-AshkA or Suwar 
ul-AqlTm of Abu Zaid ul-Balkhi, who wrote about 921 Ibn 
Haukal’s work was published by M. J de Goeje (Leiden, 1873) 
An anonymous epitome of the book was written m 1233 

See M J de Goeje, ” Die Istahri-Balhi Frage,” m the Zeitschrift 
der Deutschen Morgenldndtschen Gesellschaft, xxv 42 sqq 

IBN HAZM [Abu Mahommed 'Ah ibn Ahmad ibn Hazm] 
(994-1064), Moslem theologian, was born in a suburb of Cordova 
He studied history, law and theology, and became a vizier as his 
father had been before him, but was deposed for heresy, and 
spent the rest of his life quietly in the country In legal matters 
he belonged first to the Shafi'ite school, but came to adopt the 
views of the Zahirites, who admitted only the external sense of 
the Koran and tradition, disallowing the use of analogy (Qiyds) 
and Taqlid (appeal to the authority of an imam), and objecting 
altogether to the use of individual opmion (Ra'v) Every 
sentence of the Koran was to be interpreted in a general and 
universal sense , the special application to the circumstances 
of the time it was written was denied Every word of the Koran 
was to be taken in a literal sense, but that sense was to be learned 
from other uses m the Koran itself, not from the meaning m 
other literature of the time The special feature of Ibn Hazm’s 
teaching was that he extended the application of these principles 
from the study of law to that of dogmatic theology He thus 
found himself in opposition at one time to the Mo'tazilites, at 
another to the Ash? antes. He did not, however, succeed in 
forming a school. His chief work is the KitSb ul-Mtlal wan- 
Nthal, or “ Book of Sects " (published m Cairo, 1899) 

For his teaching cf. I. Goldzihcr, Die Zahiriten, pp 116-172 
(Leipzig, 1884), M. Schremer m the Journal of the German 
Oriental Society, lu. 464-486 For a list of his other works 
see C Brockelinann’s Geschichte der arabischen Literaiur, vol 1 
(Weimar, 1898), p 400 (G W T) 
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IBW HISHAM [Abu MahommefrAbdulmalik ibn Hisham ibn 
Ayyub iil-IIimyari] (d. 834), Arabian biographer, studied m 
Kufa but lived afterwards m Fostat (old Cairo), where ho gained 
a name as a grammarian and student of language and history. 
His chief work is his edition of Ibn Ishiq’s (^0.) Life of the 
A pm tie of God, which has been edited by F VVustenfeld (Got- 
tingen, 1858“! 860). An abridged German translation has 
been made by (i Weil (.Stuttgart, 1864 , cf. P Bronnle, Die 
Commenialoren des Ihn Ishaq und ihre Scholten, Halle, 1895) 
Ibn Hisham is said to have written a work explaining the 
di/fic ult words which occur in poems on die life of the Apostle, 
and another on the genealogies of the Himy antes and their 
princes (G. W. 1 ) 

IBN ISHAQ [Mahomraed ibn Ishaq Abu ‘Abdallah] (d. 768), 
Arabic historian, lived m Mcdma, where he interested himself 
to such an extent m the details of the Prophet’s life that he was 
attacked by those to whom his work seemed to have a rational- 
istic tendency He consequently left Medina in 733, and went 
to Alexandria, then to Kufa and Hira, and finally to Bagdad, 
where the c<diph Maasur provided him with the means of 
writmgi his great work This was the Life of the Apostle of God, 
which is now lost and is known to us only m the recension of 
Ibn Hisham {q.v). The work has been attacked by Arabian 
writers (as in the Fthrist) as untrustworthy, and it seems clear 
that he introduced foiled verses (cf. Journal of the German 
Oriental Society, xiv, 288 sqq ). It remains, however, one of the 
most important works of the age (G. W. r.) 

IBN JUBAIR [Abu-1 Husain Mahommed ibn Ahmad ibn 
Jubair] (1145-12x7), Arabian geographer, was born in Valencia 
At Granada he studied the Konui, tradition, law and literature, 
and later became secretary to the Mohad governor of that city 
During this time he composed many poems. In 1183 he left 
the court and travelled to Alexandria, Jerusalem, Medina, 
Mecca, Damascus, Mosul and Bagdad, returning in 1185 by 
way of Sicily. 

fhc Iraveh of Ihn Jubair were edited by W Wnght (Leidon, 
1852) , and a new edition of this text, revised by M J. de Goeje, 
was publislicd by the Gibb Trustees (London, 1007) The part 
relating to Sicily was published, with French translation and notes, 
by M Amari in the Journal anatique (r845-i(846) and a FYench 
translation alone of the some part by G CroUa 111 iVfwtwn, vi 
123-132 (G VV T) 

IBN KHALDDN [Abu Zaid ibn Mahommed ibn Mahommed ibn 
Khaldun] (1332-1406), Arabic historian, was born at lunis. lie 
studied the various branches of Arabic learning witli great success. 
In 1353 he obtained employment under the Marinid sultan Abu 
In 'in (Pans I ) at Fez In the beginning of 1356, his integrity 
having been suspected, he was thrown into prison until the death 
of Abu Inan m 1358, when the vi/ier al-Hasan ibn Omar set him 
at liberty and reinstated him in his rank and offices He here 
continued to render great service to Abu Salem (Ibrahim III.), 
Abu Ingfi’s successor, but, having offended the prime minister, 
he obtained permission to emigrate to Spam, where, at Granada, 
he was received with great cordiality by Ibn al Ahmar, who had 
been greatly indebted to his good offices when an exile at the 
court of Abu Salem. The favours he received from the sovereign 
excited the }ealousy of the vizier, and he was driven back to 
Africa (1364), whore he was received with great cordiality bv the 
sultan of Bougie, Abu, Abdallah, who had been formerly his 
companion in prison. On the fall of Abu Abdallah Ibn Khaldun 
raised a lai^e force amongst the desert Arabs, and entered, the 
service of the sultan of Tlem9en. A few years later he was taken 
prisoner by Abdalaziz ('Abd ul 'Aziz), who had defeated the 
sultan, of Tlemijen and seized the throne He then entered a 
monastic establishment, and occupied himself with scholastic 
duties, until in 137a he was sent for to Tlem9en by the new 
sultan After the death of 'Abd ul 'Aziz he resid^. at Fez, 
enjoy iT^ the patronage and confidence of the regent After 
some further vicissitudes in 1378 he enteredithe service of the 
sultan of his native town of 'I\inis, whiere he devoted himself 
almost exclusively to his studies and w|»te his history of the 
Berbers Having received permission to make the pilgrimage 
to Mecca, he reached Cairo, where he was presented to the sultan, 
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al-MaJik udh-Dhahir Barknk, who insisted on his remaining there, 
and m the year 1384 mad - him grand cadi of the Malikite nte 
for Cairo This office he filled with great prudence and probity, 
removing many abuses in the administration of justice in Egypt 
At this time the ship m which his wife and family, with all his 
property, were coming to join him, was wrecked, and every 
one on t>oard lost. He endeavoured to find consolation in the 
completion of his history of the Arabs of Spain At the same 
time he was removed from his office of cadi, which gave him 
more leisure for his work. Three years later he made the pilgrim- 
age to Mecca, and on his return lived in retirement in the Fayum 
until 1399, when he was again called upon to resume his functions 
as cadi. Ho w,is removed and reinstated m the office no fewer 
than five times. 

In 1400 he was sent to Damascus, in connexion with the 
expedition intended to oppose Timur or Tamerlane When 
Timur had become master of the situation, Ibn Khaldun let 
himself down from the walls of the city by a rope, and presented 
himself before the conqueror, who permitted him to return to 
Egypt Ibn Khaldun died on the i6th of March 1406, at the 
age of sixty-four. 

The great work by which he is known is a " Universal History,” 
but it deals more particularly \vith tlie history of the Arabs of Spam 
and Afncd Its Arabic title is Kitab ul 'lhar, wa diwdn el Mubtada 
wa 7 Khabar, ft ayvdm ul 'Arab wa 7 'A jam wa 7 Berber, that is, " The 
Book of Examples and the Collection of Ongins and Information 
respecting the History of the Arabs, Foreigners and Bcrbcis '' It 
consists of three book-s, an introduction and an autobiography. 
Book 1. treats of the influence of civilization upon man , book n of 
the history of the Arabs and other peoples from the rtmotest antiquity 
until the author’s own times , hook 111 of the history of the Berber 
tribes and of the kingdoms founded by that race m North Africa 
The introduction is an elaborate treatise on the science of history 
and the development of society, and the autobiography cpntains 
the history, not only of the author himself, but of his family and of 
the dynasties which ruled in Fez, liinis and Tlem9en during his 
lifetime An edition of the Arabic text lias been printed at BQl&q, 
(7 vols., 1867) ami a part of the work has been translated by the late 
Baron McG de Slane under the title of Histotre des Berbires (Algiers, 
1852-1856) , it contains an admirable account of the author and 
analysis of his work. Vol 1 , the Muqaddama (preface) , was published 
by M Quatrem^ (3 vols , Paris, 1858), often republished m the 
East, and a French translation was made by McG de. Slane (3 vols., 
Pans, 1862-1868) The paits of the history reftrrmg to tlie expedi- 
tions of the Franks into Moslem lands were edited by C. T Tornberg 
(Upsala, 1840), and the parts treating of the Banu-1 Ahmar kings 
of Granada were translated into French by M. Gaudefroy-Demom- 
bynes m the Journal astaltque, ser 9, vol xm. Ihe Autobiography 
of Ibn KhaluQn was tran^ated into French by de Slane m the 
Journal astatique, scr 4, vol ui For an English appreciaton of the 
philosophical spirit of Ibn KhaldQn see R Flint’s History of the 
Philosophy of History (Edinburgh, 1893), PP 157-170 

(E H P . G W T) 

IBN KHALUKAN [Abu-1 'Abb&s Ahmad ibn Khallikan]; 
(1211-1282), Arabian biographer, was bom at Arbela, the soni 
of a professor reputed to be ascended from the Barmecides of 
the court of Harun al-Hashid. When eighteen he went to Aleppo, 
where he studied for six years, then to Damascus, and m 1238 
to Alexandria and Cairo In 125a he married and became 
chief cadi of Syria in Damascus m 1261. Having held this office 
for ten years, he was professor m Cairo until 1278, when he agami 
took office m Damascus for three years. In 1281 he accepted 
a professorship in the same aty, but died m the following year. 

His great work is the JCitab iVafaydt ul-A'ydn, " The Obituaries 
of Eminent Men.” It con tarns m alphabetical order the lives of the 
most celebrated persons of Moslem history and literature, except 
those of Mahomet, the four caliphs and the companions of Mahomet 
and their followers (the TdbtHu). The work is anecdotal and con- 
tains many brief extracts from the poetry of the writers. It was 
published by F Wustenfeld (Gottingen, 1835-1843), m patf by McG, 
de Slane (Pans, 1838-1842), and' also in Cairo (1859 and 1882) 
English translataon by McG de Slane was published for the 
Oriental Translation Fund m 4 vols (London, 1842-1871^. Tbirteeni 
extra biographies from a manuscript in Amsterdam were published 
by Pijnappel (Amsterdam, 1845) A Persian translation exists in 
maouscript, and various extracts from the woric are known. Several 
supplements to the book have been written, the best known beiog^ 
that of Mahommed ibn Sb&kir (d. 1362), pubhshed at Cairo 1882 
A cdfleCtion of poems by Ibn Khallik&n is aLso extant. (G. W. T ) 
IBN QUTAIBA. or Kotaiba [Abu Mahommed ibn Muslim ibn 
Qutaiba] (828-889), Arabian writer, was bom at Bagdad or 
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Kufa,and was of Iranian descent, his father belonging to Merv. 
Having studied tradition and philology he became cadi m 
Dinawir .uid afterwards teacher m Bagdad, where he died 
He was the first representative of the eclectic school of Bagdad 
philologists that succeeded tlie schools of Kufa and Basra (see 
Arabia : Ltterature, section “ Grammar ”). Although engaged 
also m theological polemic (cf. I Gold/iher, Muhatnmedantsche 
Studien, 11 136, llalle, 1890), his chief works were directed 
to the training of the ideal secretary. Of these five may be said 
to form a series The Adah uUKdtib (“ Training of the Secretary ”) 
contains instruction m writing and is a compendium of Arabic 
style It has been edited by Max Grunert (Ixuden, 1900). 
The Kttdb ush-Sharab is still in manuscript. The Kttdb ul- 
Mdilnf has been edited by F. Wustenfeld as the Handbiuh dcr 
Geschtchte ^ (Gottingen, 1850) ; the KtlSb ush'Shtr wafh- 
Shuardt (“ Book of Poetry and Poets ”) edited by M. J. de Goeje 
(Leiden, 1904).’ The fifth and most important is the'I/yww id- 
Akhbdfy which deals in ten books with lordship, war, nobility, 
character, science and eloquence, asceticism, friendship, requests, 
foods and women, with many illustrations from history, poetry 
and proverb (ed. C. Brockelmann, Leiden, 1900 sejep). 

For other works (which were much quoted by later Arabian 
writers) see C Brockelmann, Gesch, dcr arabischan Literatur^ vol 1. 
(Weimar, I 8 q 8), pp 120-112. (G W T ) 

IBN SA'D [Abu 'Abdallah Mahommed ibn Sa'd ibn Mam' 
uz-Zuhri, often called Katib ul-Waqidl (“ secretary of Waqidi ’ ) 
of Basra] (d. 845), Arabian biographer, received his traming 
in tradition from Waqidl and otlier celebrated teachers, lie 
lived for tlie most part in Bagdad, and had the reputation of 
being both trustworthy and accurate in ins writings, which, 
in consequence, were much used by later writers IIis work, 
the liM&b ut-Tabaqdi ul-Kabir (15 vols ) contains the lives of 
Mahomet, his Companions and Helpers (including those who 
fought at Badr as a special class) and of the following generation 
(the Followers) who received their traditions from the personal 
friends of the Prophet. 

This work has been edited under the superintendence of E 
Sachau (Lcideu, 1904 sqq ) , cf O Loth, Das Classenbuch des Ibn 
Sa’d (Leipzig, 1869) (G W T ) 

IBN TIBBON, a family of Jewish translators, who flourished 
in Provence in the 12 th and 13th centuries. They all made 
ongmad contributions to philosophical and scientific literature, 
but their permanent fame is based on their translations. Between 
them they rendered into Hebrew all the chief Jewish wntings 
of the middle ages. These Hebrew translations were, m their 
turn, rendered into Latin (by Buxtorf and others) and in this 
form the works of Jewish authors found their way into the learned 
circles of Europe. ITio chief members of the Ibn Tibbon family 
were (1) Judah Ben Saul (1120-1190), who was born in Spam 
but settled in Lunel. He translated the works of Bahj-a, Halevi, 
Saadiah and the grammatical treatises of Janah. (2) His son, 
&AMU£L (1150-'! 230), translated the Guide of the Perplexed 
by Maimonides He justly termed his father “ the father of 
the Translators,” but Samuel’s own method surpassed his 
father's m lucidity and fidehty to the original. (3) Son of 
Samuel, Moses (died 1283) He translated into Hebrew a 
large number of Arabic books (includmg the ArabK form of 
Euchd).. The Ibn Tibbon family thus rendered conspicuous 
services to Eurqiean culture, and did much to further among 
Jews who did not understand Arabic the study of saence and 
philosophy. (1. A ) 

IBN TVFAUi, or JoFAiL [Abu Bakr Mahommed ibn 'Abd-ul* 
Malik ihn ul-Qaisi] (d 1185), Moslem philosopher, was 

bom at Guadix near Granada. There he received a good training 
in philosopi^ and medicine, and is said to have been a pupil of 
Avempace' {q,v.). He became secretary to the governor of 
Grana!^, and later physician and vizier to the Mohad caliph, 
Abu Ya'qub Yusuf. He died at Morocco 

* SUmnaryinrE G Titovmt, A Literary History of Persia {^LesnAem, 
1902), pp. 387 f. 

* The preface was translated into German by Theodor NOldeke 
In bis Bettrdge (Hanover, 1864), pp irsi. 


His chief work is a philosophical romance, m which ho describes 
tlie auakcniiig and growth ol mUllect in a tJuld removed from the 
inllutnces of ordinary life Its Arabic title is Uisalat Havy ibn Yaqian , 
it was edited by L Pocockc a'^ PhUosophus auiodtdat lui, (Oxford, 
1671 . 2nd ed , 1700), and with a French transl.ition by L t»authuT 
( Vlgiers, I9ix>) .\n English translation by S Oiklcv was nublishdi 
m 1708 anil has lieeii reprmted since \ Spanish traiisiatioii by 
F Pons Boigucs was published at Saragossa (1900) \notlurwork. 
of Ibn Tiifail, the FCttdb Asrdr ul-JJtkma ul-mashraqtyya (" Secrets 
of Tastern Science ”), was published at Hniaq (1882) , cf S Munk, 
A///a»igM (1859), pp 410 sqq., and T J t\cTiovr,Ge\.hi(htedgrP)nlo- 
«o/>Aitfimis/am(Stuttgarl,i90i),pp it)oi,qq (alwanl aglish (lansla- 
tion) (G VV 1 ) 

IBN USAIBI'A [Muwaflatjuddln Abu-L'Abbiis Alimad ilm 
ul-Q 4 sim ibn Abl Usaibi'a] (1203-1270), Arabian phybician, was 
born at Damascus, the son of an oculist, and studied medicine 
at Damascus and ('airo In 1236 he WiLS afipomtcd by .Saladm 
physician to a new hospital in Cairo, but surrendered the ap- 
pointment the following year In take up a post given him by 
the amir of Damascus in Salkhad near that city 'there he 
lived and died He wrote 'Uyun ul-Aiibd ft Jahaqat ul-Apbbd 
or “ Liyris of the Physicians,” which m its first edition (i 245 1 246) 
was dedicated to the vizicr of Damascus 'Ihis he cnlark,ed, 
though It is uncertain whether the new edition was made public 
in the lifetime of the author 

Edition by A. Muller (Konigsberg, 1884). (G W T ) 

IBO, a district of British West Africa, on the lower Niger 
immediately above the delta, and mainly on the eastern bank 
of the river The chief town, frequently called by the same 
name (more correctly Abo or Aboh), lies on a creek which falls 
into the mam stream about 150 m from its mouth and contains 
from 6000 to 8000 inliabitants. 'fhe Ibo are a strong well-built 
Negro race 'Iheir women are distinguished by their embon- 
point 'fhe language of the Ibo is one of the most widely spoken 
on the lower Niger The Rev. ] F. Schon began its reduction 
m 1841, and in 1861 he published a grammar (Ohu Ibo Gram- 
matical Elements, London, Church Miss. Soc ) (See Nigeria ) 

IBRAHIM AL-MAU9ILt (742-804), Arabian singer, was born 
of Persian parents settled m Kufa. In his early years his parents 
died and he was trained by an uncle. Singing, not study, 
attracted him, and at the age of twenty-three he fled to Mosul, 
where he joined a band of wild youths. After a year he went to 
Rai (Rei, Rhagae), where he met an ambassador of the caliph 
Mansur who enaliled him to come to Ba§ra and take singing 
lessons His fame as a singer spread, and the caliph Mahdi 
brought him to the court 'I here he lemained a favourite under 
Hadi, while Harun al-Rashid kept him always with him until 
his death, when he ordered his son (Ma'mun) to say the prayer 
over Ins corpse. Ibrahim, as might be expected, was no strict 
Moslem. Two or three times he was knouted and imprisoned 
for excess in wine-drinking, but was always taken into favour 
^ain His powers of song were far beyond anything else known 
at the tune Two of his pupils, his son Isljaq and Muhariq, 
attamed celebrity after him 

See the Preface to W Ahlwardt’s .ihu Nowas (Greifswald, 1861), 
pp 13-18, and the many stones of his life m the Ktldb ul-. 4 ghdnt, 
v 2-49 (G W, 1 ) 

IBRAHIM PASHA (1789-1848), Egyptian general, is some- 
times spoken of as the adopted son of Mehemct Ali, pasha of 
Egypt. He is also and more commonly called his son. He was 
bom m his father’s native town, Kavala in Thrace During 
his father’s struggle to establish himself in Egypt, Ibrahim, 
then sixteen years of age, was sent as a hostage to the 
Ottoman capitan pasha (admiral), but when Mehemet Alt was 
recognized as pasha, and had defeated the English expedition 
under General A. M Fraser, he was allowed to return to Egypt. 
When Mehemet AJi went to Arabia to prosecute the war agauist 
the Wahhabis m 1813, Ibrahim was left in command in Upper 
Egypt. He continued the war with the broken power of the 
Mamelukes, whom he suppressed. In 1816 he succeeded his 
brother Tusun in command of the Egyptian forces in Arabia 
Mehemet Ali had already begun to introduce European discipline 
into his array, and Ibrahim had probably received some training, 
but his first campaign was conducted more m the old Asiatic 
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Style than his> later operations. The campaign lasted two years, 
and terminated in the destruction of the Wahhabis as a political 
power Ibrahim landed at Yembo, the port of Medina, on the 
30th of September 1816 The holy cities had been recovered 
from the Wahhabis, and Ibrahim’s task was to follow them into 
the desert of Nejd and destroy their fortresses Such training 
as the Egyptian troops had received, and their artillery, gave 
them a marked superiority in the open field. But the difficulty 
of crossing the desert to the Wahhabi stronghold of Deraiya, 
some 400 m. east of Medina, and the courage of their opponents, 
made the conquest a very arduous one Ibrahim displayed 
great energy and tenacity, sharing all the hardships of his army, 
and never allowing himself to be discouraged by failure By the 
end of September 1818 he had forced the Wahhabi leader to 
surrender, and had taken Deraiya, which he ruined On the 
nth of December 1819 he made a tnumphal entry into Cairo 
After his return he gave effective support to the Frenchman, 
Colonel S^ve (Suleiman Pasha), who was employed to drill 
the army on the European model Ibrahim set an example 
by submitting to be drilled as a recruit When m 1824 Mehemet 
All was appointed governor of the Morea by the sultan, who 
desired his help against the insurgent Greeks, he sent Ibrahim 
with a squadron and an army of 17,000 men The expedition 
sailed on the loth of July 1824, but was for some months unable 
to do more than come and go between Rhodes and Crete The 
fear of the (ireek fire ships stopped his way to the Morea When 
the Greek sailors mutinied from want of pay, he was able to 
land at Modon on the 26th of February 1825 He remained 
m the Morea till the capitulation of the ist of October 1828 
was forced on him by the intervention of the Western powers 
Ibrahim’s operations in the Morea were energetic and ferocious 
He easily defeated the Greeks in the open field, and though the 
siege of Missolonghi proved costly to his own troops and to the 
Turks who operated with him, he brought it to a successful 
termination on the 24th of April 1826 The Greek guerrilla 
bands harassed his army, and in revenge he desolated the country 
and sent thousands of the inhabitants into slavery in Egypt 
These measures of repression aroused great indignation in Europe, 
and led first to the intervention of the English, P'rench and 
Russian squadrons (see Navarino, Battle of), and then to 
the landing of a French expeditionary force By the terms of 
the capitulation of the 1st of October 1828, Ibrahim evacuated 
the country. It is fairly certain that the Turkish government, 
jealous of his power, had laid a plot to prevent him and his 
troops from returning to Egypt English officers who saw him 
at Navarino describe him as short, grossly fat and deeply marked 
with smallpox His obesity did not cause any abatement of 
activity when next he took the field In 1831, his father’s 
quarrel with the Porte having become flagrant, Ibrahim was 
sent to conquer Syria He carried out his task with truly remark- 
able energy. He took Acre after a severe siege on the 27th of 
May 18^2, occupied Damascus, defeated a Turkish army at 
Homs on the 8th of July, defeated another Turkish army at 
Beilan on the 29th of July, invaded Asia Minor, and finally 
routed the grand vi/ier at Konia on the 21st of December. The 
convention of Kutaiah on the 6th of May left Syria for a time 
m the hands of Mehemet All Ibrahim was undoubtedly helped 
by Colonel S^ve and the European officers in his army, but his 
intelligent docility to their advice, as well as his personal hardi- 
hood and energy, compare most favourably with the sloth. 
Ignorance and arrogant conceit of the Turkish generals opposed 
to him He is entitled to full credit for the diplomatic judgment 
and tact he showed in securing the support of the inhabitants, 
whom he protected and whose rivalries he utilized After the 
campaign of 1832 and 1833 Ibrahim remained as governor in 
Syria He might perhaps have administered successfully, but 
the exactions he was compelled to enforce by his father soon 
runed the popularity of his government and provoked revolts In 
1838 the Porte felt strong enough to renev the struggle, and war 
broke out once more Ibrahim won his last victory for his 
father at Nezib on the 24th of June 1839 But Great Britain | 
and Austria intervened to preserve the integrity of Turicey. 


Their squadrons cut his communications by sea with Egypt, a 
general revolt isolated him in Syria, and he was finally compelled 
to evacuate the country in February 1841. Ibrahim spent the 
rest of his life in peace, but his health was ruined In 1846 he 
paid a visit to western Europe, where he was received with 
some respect and a great deal of curiosity. When his father 
became imbecile in 1848 he held the regency till his own death 
on the loth of November 1848. 

See Edouard Goum, L’£qypte au XIX* sthle (Paris, 1847) ; Aim6 
Vmglnnier, Solttnan-Pasha {Colonel S^ve) (Pans, 18S6) A great 
deal of unpublished material of the highest interest with regard to 
Ibrahim’s personality and his system m Syria is preserved in the 
British Foreign Office archives , for references to these see Cambridge 
Mod Hist X. 852, bibliography to chap xvii. 

IBSEN, HENRIK (1828-1906), Norwegian dramatic and 
lyric poet, eldest son of Knud Henriksen Ibsen, a merchant, 
and of his wife Marichen Cornelia Altenburg, was born at Skien 
on the 20th of March 1828 For five generations the family had 
consisted on the father’s side of a blending of the Danish, German 
and Scottish races, with no intermixture of pure Norwegian. 
In 1836 Knud Ibsen became insolvent, and the family withdrew, 
m great poverty, to a cottage in the outskirts of the town After 
brief schooling at Skien, Ibsen was, towards the close of 1843, 
apprenticed to an apothecary in Gnmstad , here he remained 
through seven dreary years of drudgery, which set their mark 
upon his spirit In 1847, nineteenth year, he began to 

write poetry He made a gloomy and almost sinister impression 
upon persons who met him at this time, and one of his associates 
of those days has recorded that Ibsen “ walked about Gnmstad 
like a mystery sealed with seven seals.” He had continued, by 
assiduous reading, his self-education, and m 1850 he contrived 
to come up as a student to Christiania In the same year he 
published his first work, the blank-verse tragedy of Gaitltna, 
under the pseudonym Brynjolf Bjarme A second drama, 
The Vikmg^s Barrow^ was acted (but not printed) a few months 
later ; Ibsen was at this time entirely under the influence of the 
Danish poet Oehlenschlager During the next year or two he 
made a very precarious livelihood in Christiania as a journalist, 
but m November 1851 he had the good fortune to be appointed 
“ stage-poet ” at the little theatre of Bergen, with a small but 
regular salary He was practically manager at this house, and 
he also received a travelling stipend In 1852, therefore, he 
went for five months to study the stage, to Copenhagen and to 
Dresden. Among many dramatic experiments which Ibsen made 
in Bergen, the most considerable and most satisfactory is the 
saga-drama of Mistress Jnger at Ostraat, which was produced in 
1855 ; and printed at Christiania in 1857 , here are already 
perceptible some qualities of his mature character Much less 
significant, although at the time more successful, is The Feast at 
Solhaug, a tragedy produced in Bergen in 1856 , here for a 
moment Ibsen abandoned his own nascent manner for an 
imitation of the popular romantic dramatist of Denmark, Henrik 
Hertz It IS noticeable that Ibsen, by far the most original of 
modern writers for the stage, was remarkably slow in discovering 
the true bent of his genius His next dramatic work was the 
romantic tragedy of Olaf Ltljekrans, performed in 1857, but 
unpnnted until 1898 This was the last play Ibsen wrote in 
Bergen In the summer of the former year his five years’ 
appointment came to an end, and he returned to Christiania 
Almost immediately he began the composition of a work which 
showed an extraordinary advance on all that he had written 
before, the beautiful saga-drama of The Warriors in Hel^land, 
in which he threw off completely the influence of the Danish 
romantic tragedians, and took his material directly from the 
ancient Icelandic sources. This play marks an epoch in the 
development of Norwegian literature. It was received by the 
managers, both in Christiania and Copenhagen, with con- 
temptuous disapproved, and in the autumn of 1857 Ibsen could 
not contrive to produce it even at the new theatre of which he 
was now the manager. The Warriors was printed at Christiania 
in 1858, but was not acted anywhere until 1861 During these 
years Ibsen suflfeired many reverses and humiliations, but he 
persisted m his own line in art. Some of his finest short poems, 
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among others the admirable seafaring romance, Terje Vigen, 
belong to the year i860 The annoyances which Ibsen suffered, 
and the retrograde and ignorant conditions which he felt around 
him in Norway, developed the ironic qualities m his genius, and 
he became an acid satirist The brilliant rhymed drama. Love’s 
Comedy, a masterpiece of lync wit and incisive vivacitv, was 
published in 1862 This was a protest against the convention- 
ality which deadens the beauty of all the formal relations between 
men and women, and against the pettiness, the publicity, and 
the prosmess of betrothed and married life among the middle 
classes in Norway ; it showed how society murders the poetry 
of love. For some time past Ibsen had been meditating another 
saga-drama m prose, and in 1864 this appeared, Kongsemiierne 
(The Pretenders). These works, however, now so universally 
admired, contained an element of strangeness which was not 
welcome when they were new Ibsen’s position in Christiania 
grew more and more disagreeable, and he had positive misfortunes 
which added to his embarrassment In 1862 his theatre became 
bankrupt, and he was glad to accept the poorly-paid post of 
“ aesthetic adviser ” at the other house. An attempt to obtain 
a poet’s pension (digiergage) was unsuccessful , the Storthing, 
which had just voted one to Bjornson, refused to do the same for 
Ibsen His cup was full of disillusion and bitterness, and m 
April 1864 he started, by Berlin and Trieste, ultimately to settle 
m Rome His anger and scorn gave point to the satirical arrows 
which he shot back to his thankless fatherland from Italy in the 
splendid poem of Brand, published in Copenhagen in 1866, a 
fierce attack on the Laodicean state of religious and moral 
sentiment in the Norway of that day ; the central figure, the 
stem priest Brand, who attempts to live like Christ and is 
snubbed and hounded away by his latitudinarian companions, 
IS one of the finest conceptions of a modern poet Ibsen had 
scarcely closed Brand before he started a third lyrico-dramatic 
satire, Peer Gynt (1867), which remams, in a technical sense, 
the most highly finished of all his metrical works In Brand 
the hero had denounced certain weaknesses which Ibsen saw m 
the Norwegian character, but these and other faults are 
personified in the hero of Peer Gynt ; or rather, in this figure the 
poet pictured, in a type, the Norwegian nation in all the egotism, 
\ acillation, and lukewarmness which he believed to be character- 
istic of it. Ibsen, however, acted better than he preached, and 
he soon forgot his abstraction in the portrait of Peer Gynt as 
a human individual In this magnificent work modern Nor- 
wegian literature first rises to a level with the finest European 
poetry of the century. In 1869 Ibsen wrote the earliest of his 
prose dramas, the political comedy. The Young Men’s League, 
in which for the first time he exercised his extraordinary gift 
for perfectly natural and yet pregnant dialogue Ibsen was in 
Egypt, in October 1869, when his comedy was put on the stage 
in Christiania, amid violent expressions of hostility ; on hearing 
the news, he wrote his brilliant little poem of defiance, called 
At Port Said By this time, however, he had become a successful 
author j Brand sold largely, and has continued to be the most 
popular of Ibsen’s writings. In 1866, moreover, the Storthing 
had been persuaded to vote him a “ poet’s pension,” and there 
was now an end of Ibsen’s long struggle with poverty. In 1868 
he left Rome, and settled m Dresden until 1874, when he returned 
to Norway. But after a short visit he went back to Germany, 
and lived first at Dresden, afterwards at Muqich, and did not 
finally settle in Chnstiama until 1891. His shorter lyncal poems 
were collected in 1871, and in that year his name and certain of 
his writings were for the first time mentioned to the English 
public. At this time he was revisit^ his old works, which were 
out of print, and which he would not resign again to the reading 
world until he had subjected them to what in some instances 
(for example. Mistress Inger at Ostraat) amounted to practical 
recomposition. In 1873 he published a double drama, each part 
of which was of unusual bulk, the whole forming the tragedy of 
Emperor and Galilean ; this, Ibsen’s latest historical play, has 
for subject the unsuccessful struggle of Julian the Apostate to 
hold the world against the rising tide of Christianity. The work 
is of an ex{>enmental kind, and takes its place between the early 
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poetry and the later prose of the author. Compared with the 
series of plays which Ibsen had already inaugurated with The 
Young Men’s League, Emperor and Galilean preserves a colour 
of idealism and even of mysticism which was for many years to 
be absent from Ibsen’s writings, but to reappear m his old age 
with The Master-builder There is some foundation for the 
charge that Ibsen has made his romantic Greek emperoi need- 
lessly squalid, and that he has robbed him, at last, too roughly 
of all that made him a sympathetic exponent of Hellenism. 
Ibsen was now greatly occupied by the political spectacle of 
Germany at war first in Denmark, then in France, and he believed 
that all things were conspiring to start a new epoch of individu- 
alism. He was therefore deeply disgusted by the Pans com- 
mune, and disappointed by the conservative reaction which 
succeeded it. This disillusion in political matters had a very 
direct influence upon Ibsen’s literary work It persuaded 
him that nothing could be expected in the way of reform 
from democracies, from large blind masses of men moved 
capriciously in any direction, but that the sole hope for the 
future must he in the study of personality, in the development 
of individual character He set himself to diagnose the conditions 
of society, which he had convinced himself lay sick unto death. 
Hitherto Ibsen had usually employed rhymed verse for his 
dramatic compositions, or, m the case of his saga-plavs, a studied 
and artificial prose. Now, in spite of the surprising achievements 
of his poetry, he determined to abandon versification, and to 
write only in the language of everyday conversation In the first 
drama of this his new period. The Pillars of Society (1877), he 
dealt with the problem of hypocrisy in a small commercial centre 
of industry, and he drew in the Bernick family a marvellous 
picture of social egotism in a prosperous seaport town There 
was a certain similarity between this piece and A Doll's House 
(1879), although the latter was much the more successful in 
awakening curiosity Indeed, no production of Ibsen’s has been 
so widely discussed as this, whith is nevertheless not the most 
coherently conceived of his plays Here also social hypocrisy, 
was the object of the playwright’s satire, but this time mainly 
in relation to marriage In A Doll’s House Ibsen first developed 
his views with regard to the individualism of woman. In his 
previous writings he had depicted woman as a devoted and 
willing sacrifice to man , here he begins to explain that she 
has no less a duty to herself, and must keep alive her own con- 
ception of honour and of responsibility 'Ihe conclusion of 4 
Doll’s House was violently and continuously discussed through 
the length and breadth of Europe, and to the situation of Nora 
Helmer is probably due more than to anything else the long 
tradition that Ibsen is “ immoral.” He braved convention still 
more audaciously in Ghosts (1881), perhaps the most powerful 
of the scries of plays in which Ibsen diagnoses the diseases 
of modern society. It was received in Norway with a tumult 
of ill-will, and the author was attacked no less venomously than 
he had lieen twenty years before Ibsen was astonished and 
indignant at the reception given to Ghosts, and at the insolent 
indifferentism of the majority to all ideas of social reform 
He wrote, more as a pamphlet than as a play, what is yet one of 
the most effective of his comedies, An Enemy of the People 
(1882) Dr Stockmann, the hero of that piece, discovers that 
the drainage system of the bathing-station on which the little 
town depends is faulty, and the water impure and dangerous. 
He supposes that the corporation will lie grateful to have these 
deficiencies pointed out ; on the contrary, they hound him out 
of their midst as an “ enemy of the people.” In this play occurs 
Ibsen’s famous and typical saying, “ a minority may be right— 
a majority is always wrong ” This polemical comedy seemed 
at first to be somewhat weakened by the personal indignation 
which runs through it, but it has held the stage Ibsen's next 
drama, The Wild Duck (1884), was written in singular contrast 
with the zest and fire which had inspired An Enemy of the 
People Here he is squalid and pessimistic to a degree elsewhere 
unparalleled in his writings , it is not quite certain that he is 
not here guilty of/ a touch of parodv of himself The main 
figure of the play is an unhealthy, unlucky enthusiast, who goes 
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about making hopeless mischief by exposing weak places m 
the sordid subterfuges of others. This drama contains a figure, 
Hjalmar Ekdal, who claims the bad pre-eminence of being the 
meanest scoundrel in all drama. The Wtld Duck is the darkest, 
the least relieved, of Ibsen’s studies of social life, and his object 
m composing it is not obvious. With Rosmershotm (1886) he 
rose to the height of his genius again ; this is a mournful, but 
neither a pessimistic nor a cynical play The fates which hang 
round the contrasted lives of Rosmer and Reliecca, the weak- 
willed scrupulous man and the strong-willed unshrinking woman, 
the old culture and the new, the sickly conscience and the robust 
one, create a splendid dramatic antithesis. Ibsen then began 
to compose a scries of dramas, of a more and more symbolical 
and poetic chanicter; the earliest of these was the mystical 
The Lady from the Sea (1888) At Christmas 1890 he brought 
out IJedda Caller , two years later The Master-builder {Bygmester 
Solnaei), m whuh many critics see the highest attainment of 
his genius ; at the close of 1894 Lttlle Eyolf ; m 1896 John 
Gabriel Borkman , and in 1900 When We Dead Awaken. On 
the occasion of his seventieth birthday (1898) Ibsen was the 
recipient of the highest honours from his own country and of 
congratulations and gifts from all parts of the world. A colossal 
bronze statue of him was erected outside the new National 
Theatre, Christiania, in September 1899 In 1901 his health 
began to decline, and he was ordered by the physician to abandon 
every species of mental effort. The evil advanced, and he 
became unconscious of the passage of events. After lingering 
in this sad condition he diet!, without suffenng, on the 23rd of 
May 1906, and was accorded a public funeral, with the highest 
national honours 

No recent writer belonging to the smaller countnes of Europe 
has had so widely spread a fame as that of Ibsen, and altliough 
the value of his dramatic work is still contested, it has received 
the compliment of vivacious discussion in every part of the 
world There would, perhaps, have been less violence in this 
discussion if it had been perceived that the author does not 
pose as a moral teacher, but as on imaginative investigator. 
He often and with much heat insisted that he was not called 
upon as a poet to suggest a remedy for the diseases of society, 
but to diagnose them. In this he was diametrically opi>oscd 
to Tolstoi, whoailmittcd that he wrote his books for the healing 
of the nations. If the subjects which Ibsen treats, or some of 
them, are open to controversy, we are at least on firm ground 
in doing homage to the splendour of his art as a playwright 
He reintroduced into modern dramatic hterature something 
of the velocity and inevitability of Greek tragic intrigue. It is 
very rarely that any technical fault can be found with the archi- 
tecture of hia plots, and his dialogue is the most lifelike that tiic 
modern stage has seen. His long apprenticeship to the theatre 
was of immense service to lum in this respect. In every country, 
though least perhaps in England, the inilueiice of Ibsen has been 
marked m the theatrical productions of the younger school. 
Even m England, on the rare occasions when his dramas are 
acted, tliey awaken great interest among intelligent playgoers. 

The editions of Ibsen’s works are numerotw, but the final text is 
included in the Samlede Vaerker, with a bibixigraplly by J B. 
Halvorsen, pubhslied m Copenhagen, ui 10 vols. {1898-1902) They 
have been translated mto the principal European languages, and 
into Japanese The study of Ibsen in Enghsh was begun by Mr 
Gosse m 1872, and continued by Mr William Archer, whose version of 
Ibsen's prase dramas appeared m 5 vola (1890, 1891 . new and 
revised edition, 1906). Other translators have been Mr C Herford, 
Mr R. A. StreatfieW, Miss Frances Lord and Mr Adte. His Corre- 
spondence was etiited, in 2 vols , under the supervjson of his son, 
Sigurd Ibsen, m 1004 (Eng trans , 1905) Critical studies on the 
writings and position of Ibsen are mnucncrable, and only those 
which were influential m guiding opinion, during the early part 
of his career, m the various countries, can be mentioned here . 
Georg Braudes, Asihettske Studier (Copenhagen, 1868) , Les Quesnel, 
PoifsTS scandtnave (Pans 1874) , Valfrid Valsenlus, Henrik Ibsen 
(Helsingfors, 1879) , Edmund Gosse, St%$dtes in Northern Literature 
(IxNidon, 1879) ; L. Passarge, Hennk Ibsen (Leipzig, 1883) ; G 
Brandes, Btdrnson och Ibsen (Stockholm, 188:^, Hennk Jaeger, 
Henrik thsen /SjS-/SSS (Copenhagen, 1888 , Eng trans , 1890) , 
T Ttrwey, Hennk Ibsen (Amsterdam, 1882) ; G Bernard Shaw, 
The Quintessence of Ibsen (London, 189a). In FVance Count Montz 


Ptoaor earned on an ardent propaganda m favour of Ibsen from 
1^5, and Jules Lemaltre’s articles in his Les Contemporains and 
Impressions de thidtre did much to encourage discussion W Archer 
forwarded the cause lu England from 1878 onwards In Germany 
It«en began to be known in 1866, when John Grieg, P F Swbold 
and Adolf .Strodtmanti successively drew attention to his early 
dramas , but his real nopulanty among the Germans dates from 
i88o (E G) 

1 BYCUS» of Rhegium in Italy, Greek lyric poet, contemporary 
of Anacreon, flounshed in the 6th century b.c. Notwithstanding 
lus good position at home, he li\ ed a wandering life, and spent 
a considerable time at the court of Polycrates, tyrant of Samos. 
The story of his death is thus related While in the neighbour- 
>hood of Corinth, tlie poet was mortally wounded by robbers 
As he lay dying he saw a flock of cranes flying overhead, and 
called upon them to avenge his death The murderers betook 
J themselves to Corinth, and soon after, while sitting in the theatre, 
saw the cranes hovering above One of them, either m alarm or 
jest, ejaculated, “ Behold the avengers of Ibycus,” and thus 
gave the due to the detection of the crime (Plutarch, De garru- 
litatCy xiv,). The phrase, “ the cranes of Ibycus,” passed 
into a proverb among the Greeks for the discovery of crime 
through divine intervention According to .Suidas, Ibycus 
wrote seven hooks of lyrics, to some extent mythical and heroic, 
but mainly erotic (Cicero, Tusc disp iv 33), celebrating the 
charms of beautiful youths and girls F (J Welcker suggests 
that they were sung by choruses of boys at the “ beauty com- 
petitions ” held at Lesbos Altliough the metre and dialect are 
Dorian, the poems breathe the spirit of Aeolian mehe poetry 

The best edition-s of the fragments are by F W Sthaeidewin 
{1833) and Bergk, Poitae lyrict Grata. 

ICA (Yc>, or Ecca), a city of southern Peru and the capital 
of a department of the same mime, 170 m. S.S.E of T ima, and 
46 m by rail S E of Pisco, its port on the Pacific coast Pop 
(1906, official estujiate^ 6000. It lies in a valley of the foothills 
of the Cordillera Occidental, which is watered by the Rio de 
Ica, IS made highly fertile by irrigation, and is filled with vine- 
yards and cotton fields , between this valley and the coast is 
a desert. The original town was founded in 1563, 4 m. 
E of Its present site, but it was destroyed by the earthquake 
of 1571, and again by tErt of 1664, after which the present town 
was laid out near the rums In 1882 a Chilean marauding 
expedition inflicted great danaage to pnvate property in the 
town and vicinity. These repeated disasters give the place a 
partially ruined appearance, but it has considerable commercial 
and industrial prosperity It has a large cotton factory and 
there are some smaller mdustries Wine-making is one of the 
pnncipal mdustries of the valley, and much brandy, called 
piscOy IS exported from Pisco. A new industry 1$ that of drymg 
the fruits for which this region is celebrated. Ica is the seat of 
a national college. 

The department of Ica bes between the Western Cordillera 
and the Pacific coast, and extends from the department of Lima 
S.E. to that of Arequap^ Pop, (1906, official estiinate) 68,220 ; 
area 8721 sq. m. Ica is in the rainless region of Peru, and the 
greater part of its surface is barren It is crossed by tJa* rivers 
Pisco, Ica and Grande, whose tributaries drain tie western 
slope of the Cordillera, and whose vaHcy* are fertile and highly 
cultivated. The valley of the Nasca, a tributary of the Grande, 
e celebrated for an exlxnsive imgating^ system constrocted by 
the natives before the discovery of Amenca, The principal 
products of the depairtmeirt are cotton, grapes, wme, spirits, 
sugar and fruit. There are two good ports on the northarn 
coast, Tambo de Moca and Pisco, the latter being connected 
with the capital by a railway across the desert, 46 m, long 

ICB (a word common to Teutonic languages , cf. Ger. 
the solid crystalline form which water assumes when, exposed 
to a sufficiently low temperature. It is a colourless crystalline 
substance, assuming forms belonging to the hexagcmal system, 
and distinguisdhed by a well-marked habit of twinnnag, which 
occasions the heauthui “ ice flowers ” disph^ed by ho^-frost. 
It IS frequently {precipitated as hoar-frost, snow or hafl ; and 
in the g^aetevs and snows of lofty mountain systems or of c^ons 
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of high latitude it exuts on a gigantic scale, being especially 
characteristic of the seas and lan^ around the poles. In various 
regions, e^cially m France and Italy, great quantities of ice 
form in cavw, which, in virtue of their depth below the earth’s 
surface, their height above the sea-level, or their exposure to 
suitable winds, or to two or more of these conditions in com- 
bination, are unaffected by ordinary climatic changes, so that 
the mean annual temperature is sufficiently low to ensuie the 
permanency of the ice. The temperature at which water 
freezes, and also at which ice melts, is so readily determined 
that It IS employed as one of the standard temperatures in the 
graduation cwf ordinary thermometer scales, this temperature 
being the zero of the Centigrade and Reaumur scales, and 32° 
of the Fahrenheit (see Thermometry). In the act of freezing, 
water, though its temperature remains unchanged, undergoes 
a remarkable expansion so that ice at o® C. is less dense than 
water — a fact demoastrated by its power of floating. The 
sub -aqueous retention of “ ground -icc” or “ anchor -ice,” 
which forms in certain circumstances at the bottom of streams 
or pools m which there are many eddies, is due to the cohesion 
between it and the stones or rocks which compose the lied of 
the streims or pools As water expands on freezing, so con- 
versely ice contracts on melting , and the ice-cold water thus 
formed continues to contract ivhen heated until it has re.ichcd 
Its point of maximum density, the temperature at which this 
occurs being alxiut 39° Fahr or 4® C Above this point water 
continuously expands, and at no temperature is it less dense 
than ice as is shown by the following table : — 

Density of ice at 0° C = *9175 
„ water at 0° C = 99988 

„ „ 4® C I 00000 

)» » 10® C = 99976 

„ „ 100® C - 95866 

Under the influence of heat, ice itself behaves as most solids 
do, contracting when cooled, expanding when heated Accord- 
ing to Plucker, the coefficient of cubical dilatation at moderately 
low temperatures is 0*0001585 From a series of elaborate 
experiments, Person deduced 0 505 as the specific heat of ice, 
or about half that of water. 

Though no rise of temperature accompanies the melting of 
ice, there is yet a definite quantity of heat absorbed, namely, 
about 80 calories per gram ; this is called the latent heat of 
fusion of water (see Fusion) The same amount of heat is 
evolved when water becomes ice That icc can be melted by 
increase of pressure was first pointed out by James Tlwmson 
111 1849. showed that, since water expands on freezing, 
the laws of thermodjrnamics require that its freezing-point 
must be lowered by increase of pressure ; and he calculated 
that for every additional atmosphere of pressure the freezing- 
point of water was lowered by o 0075°. This result was verified 
by his brother, Sir William Thomson (Lord Kelvin), in 1850 
The Tliomsons and IL L. F. Helmholtz successfully applied 
this behaviour of ice under pressure to the explanation of many 
properties of the substance. When two blocks of ice at o* C. 
are pressed together or even simply laid in contact, they gradually 
unite along their touching^ surfaces till they form one block. 
Thb “ r^^tion ” is due to the increased pressure at the various 
points of contact causing the ice there to melt and cool. The 
water so formed tends to escape, thus rebeving the pressure 
for an instant, refreezing and returmng to the original tem- 
perature. This succession of melting and freezing, with their 
accompanying thermal effects, goes on until the two blocks axe 
cemented into one. 

Ice forms over fresh water if the temperature of the air has 
been for a sufficient time at or below the freezing-point ; but 
not until the whole mass of water has been cooled down to its 
point of maximum density, so that the subsequent cooling 
of the surface can grve nse to no convection currents, is freezing 
possible. Sea-water, in the most favourable circumstances, 
does not freeze till its temperature is reduced to about - 2® C. ; 
and the ice, when formed, is found to have rejected four-fifths 
of the salt which was originally present. In the upper provinces 


of India water is made to freeze during cold clear nights by 
leaving it overnight m porous vessels, or in bottles which are 
enwrapped in moistened cloth. The water then freezes m virtue 
of the cold produced by its own evaporation or by the drying 
of the moistened wrapper. In Bengal the natives resm't to a 
still more elaborate forcing of the conditions. Pits are dug 
about 2 ft. deep and filled three-quarters full with dry straw, 
on which arc set flat porous pans containing the water to be 
frozen. Exjxised overnight to a cool dry gentle wind from the 
north-west, the water evaporates at the expense of its own 
heat, and the consequent cooling takes place with sufficient 
rapidity to overlialanre the slow influx of heat from above 
through tne cooled dense air or from below through the badly 
conducting straw. 

See WATtR, aiiil foi the inaiiufaLluie cl jee S«e RiiFRloFRATlNt;. 

ICEBERG (from ice and Gcr. foi lull, mountain), a 

floating mass of ice broken from the end of a glacier or from an 
ice-shccl The word is sometimes, hut rarely, applied to the 
arch of an Arctic glacier viewed from the sea. It is more com- 
monly use<l to describe huge flrxiting masses of ire that drift 
from polar regions into navigable waters. They are occasionally 
encountered far beyond the polar regions, rising into beautiful 
forms with breakers roaring into their caves and streams of 
water pouring from their pinnacles m the warmei nir When, 
however, they rest in comparatively warm water, melting takes 
place most rapidly at the base and they frequently overturn. 
Only onc-ninth of the mass of ue is seen above water. When 
a glacier desccncL to the 'jca, as in Alaska, and “advames 
into water, the depth of which approaches its thickness, the 
ends are broken off and the detached masses float away as 
icebergs Many of the bergs are overturned, or at least tilled, 
as they set sail If this docs not happen at once it is likely to 
occur later as the result of the wavc-cutting and melting which 
disturb their efiuihbrium ” (1. C Chamberlin and K I). Salisbury, 
Geology Processes and their Results^ 1905). These bergs carry 
a load of debris from the glacier and gradually strew their load 
upon the sea floor Ihcy do not travel far before losing all 
stony and c.arthy debris, but glacial material found in dredgings 
shows that icelx'rgs occasionally cairy their load far from land. 
The structure of the icelierg vanes with its origin and is always 
that of the glacier or ice-sheet from which it was broken The 
breaking off of the ice-sheet from a Greenland glacier is called 
locally the “ calving ” of the glacier. The constantly renewed 
material from which the icebergs are formed is brought down 
by the motion of the glai ler The ice-sheet cracks at the end, 
and masses break off, owing to the upward pressure of the water 
upon, the lighter icc which is pushed into it This is accomplished 
with considerable violence. The disintegration of an Arctic ice- 
sheet is a simpler matter, as the ice is already floating. 

ICELAND (Dan. Island), an island in the North Atlantic 
Ocean, belonging to Denmark. Its extreme northerly point 
IS touched by the Arctic Circle , it lies between 13® 22' and 24® 
35^ , and between 63® 1 2' and 66® 33' N , and has an area ^ 

40,437 sq. m. Its length is 298 m and its breadth 194 m , the 
shape being a rough oval, broken at the north-west, where a 
peninsula, diversified by a great number of fjords, projects 
from the main portion of the island. The total length of the 
coast-line is about 3730 m., of which approximately one-third 
belongs to the north-western peninsula Iceland is a plateau 
or tableland, built up of volcanic rocks of <flder and younger 
formation, and pierced on all sides by fjords and valleys. Coucf- 
pared with the tableland, the lowlands have a relatively smaH 
area, namely, one-fourteenth of the whole ; but these lowlands 
are almost the only parts of the island which are inhabited. 
In consequence of the rigour of its climate, the central tableland 
IS atisolutely uninhabitable. At the outside, not more than one- 
fourth of the area of Iceland is inhabited ; the rest consists of 
elevated deserts, lava streams and glaciers. The north-west 
peninsula is separated from the mam mass of the island by the 
bays Hunafidi and BreiSifjortJr, so that there are really two 
tablelands, a larger and a smaller. The isthmus which connects 
the two is only 4J m across, but has an altitude of 748 ft. The 
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mean elevation of the north-west peninsula is 2000 ft. The 
fjords and glens which cut into it are shut in by precipitous walls 
of basalt, which plainly shows that they have been formed 
by erosion through the mass of the plateau. The surface of 
this tableland is also bare and desolate, being covered with gravel 
and fragments of rock Here and there are large straggling 
snowfields, the largest being G 14 mu and Drangajokull,^ on the 
culminating points of the plateau The only inhabited districts 
are the shores of the fjords, where grass grows capable of support- 
ing sheep ; but a large proportion of the population gam their 
livelihood by fishing The other and larger tableland, which 
comtitutes the substantial part of Iceland, reaches its culminating 
point in the south-east, in the gigantic snowfield of Vatnajokull, 
which covers 3300 sq m. The axis of highest elevation of Iceland 
stretches from north-west to south-east, from the head of 
HvammsfjorSr to HornafjorWr, and from this water-parting the 
rivers descend on both sides The crest of the water-parting 
IS crowned by a chain of snow - capi>ed 
mountains, separated by broad patches of 
lower ground They are really a chain of 
minor plateaus which rise 4500 to 6250 ft. 
above sea-level and 2000 to 3000 ft. above 
the tableland itself. In the extreme east is 
Vatnajokull, which is separated from Tungna- 
fellsjokull by Vonarskard (3300 ft ) Between 
Tungnafellsjokull and Hofsjokull lies the broad 
depression of Sprengisandr (2130 ft ) Continu- 
ing north-west, between Hofsjokull and the 
next snow-capped mountain, Langjokull, lies 
Kjolur ^2000 ft ) j and between Langjokull 
and Eiriksjokull, Flosaskard (2630 ft ). To 
the north of the joklar last mentioned there 
are a number of lakes, all well stocked with 
fish Numerous valleys or glens penetrate into 
the tableland, especially on the north and east, 
and between them long mountain spurs, sections 
of the tableland which have resisted the action 
of erosion, thrust themselves towards the sea. 

Of these the most considerable is the mass 
crowned by Myrdalsjokull, which stretches 
towards the south. The interior of the table- 
land consists for the most part of barren, 
grassless deserts, the surface being covered 
by gravel, loose fra^ents of rock, lava, dnftsand, volcanic 
ashes and glacial detritus. 

Save the lower parts of the larger glens, there are no lowlands 
on the north and east The south coast is flat next the sea ; 
but immediately underneath Vatnajokull there is a strip of 
gravel and sand, brought down and deposited by the glacial 
streams. The largest low-lymg plain of Iceland, lying between 
Mjl^rdalsjokull and Reykjanes, has an area of about 1550 sq m. 
In Its lowest parts this plain barelv keeps above sea-level, 
but It rises gradually towards the interior, terminating in a 
ramification of valleys Its maximum altitude is attained 
at 381 ft. near Geysir. On the west of Mount Hekla this plain 
connects by a regular slope directly with the tableland, to the 
great injury of its inhabited districts, which are thus exposed to 
the clouds of pumice dust and dnftsand that cover large areas 
of the interior. Nevertheless the greater part of this lowland 
plain produces good grass, and is relatively well inhabited. The 
plain IS drained by three rivers — Markarfljdt, Thj 6 rs 4 and 
OelfusA — all of large volume, and numerous smaller streams 
Towards the west tliere exist a number of warm springs. There 
is another lowland plain around the head of Faxafldi, nearly 
400 sq. m in extent As a rule the surface of this second plain 
IS very marshy. Several dales or glens penetmte the central 
tableland; the eastern part of this lowland is called Borgar- 
fjorSr, the western part Myrar. 

The great bays on the west of the island (Faxafldi and BreiCi- 
fjorSr),'-* as well as the many bays on the north, which are 

* JSkttll, plural jdklar, Icel. snowfield, glacier. 

* yi6t, bay, fjdrSr, fjord. 


separated from one another by rocky promontories, appear to 
owe their origin to subsidences of the surface ; whereas the 
fjords of the north-west peninsula, which make excellent harbours, 
and those of the east coast seem to be the result chiefly of erosion. 

Glaciers — An area of 5170 sq. m. is covered with snowfields 
and glaciers. This extraordinary development of ice and snow 
IS due to the raw, moist climate, the large rainfall and the low 
summer temperature The snow-hne varies greatly in different 
parts of the island, its range being from 1300 to 4250 ft. It is 
highest on the tableland, on the north side of Vatnajokull, and 
lowest on the north-west peninsula, to the south of North Cape. 
Without exception the great nhis of Iceland belong to the interior 
tableland They consist of slightly rounded domes or billowy 
snowfields of vast thickness In external appearance they bear 
a closer resemblance to the glaciers of the Polar regions than 
to those of the Alps The largest snowfields are Vatnajokull 
(3280 sq m ), Hofsjokull (520) Langjokull (500) and M^rdals- 


jokull (390) The glaciers which stream off from these snowfields 
are often of vast extent, e g. the largest glacier of Vatnajokull 
has an area of 150 to 200 sq, m., but the greater number are 
small Altogether, more than 120 glaciers are known in Iceland. 
It is on the south side of Vatnajokull that they descend lowest ; 
the lower end of Breidamerkurjokull was in the year 1894 only 
30 ft above sea-level. The glaciers of the north-west peninsula 
also descend nearly to sea-level The great number of streams 
of large volume is due to the moist climate and the abundance 
of glaciers, and the milky white or yellowish-brown colour of 
their waters (whence the common name Hvfti, white) is due to 
the glacial clays. The majority of them change their courses 
very often, and vary greatly in volume ; frequently thev are 
impetuous torrents, forming numerous waterfalls. Iceland also 
possesses a great number of lakes, the largest being Thing- 
vallavatn * and Thorisvatn, each about 27 sq. m. in area 
MjFvatn, in the north, is well known from the natural beauty of 
its surroundings. Above its surface tower a great number of 
volcanoes and several craters, and its waters are aJive with 
water-fowl, a multitude of ducks of various species breeding 
on its islands. The lakes of Iceland owe their origin to different 
causes, some being due to glacial erosion, others to volcanic 
subsidence. Myvatn fills a depression between lava streams, 
and has a depth of not more than 8f ft. The group of lakes 
called Fiskivotn (or Veidivotn), which lie in a desolate region 
to the west of Vatnajokull, consist for the most part of crater 
lakes. The groups of lakes which lie north-west from Langjokull 
occupy basins formed between ridges of glacial gravel ; and in 
« VatH, lake. 
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the valleys numerous lakes are found at the backs of the old 
moraines 

Volcanoes — Iceland is one of the most volcanic regions of 
the earth j volcanic activity has gone on continuously from 
the formation of the island m the Tertiary period down to the 
present time. So far as is known, there have in historic times 
been eruptions from twenty-five volcanic vents. Altogether 
107 volcanoes are known to exist m Iceland, with thousands of 
craters, great and small The lava-streams which have flowed 
from them since the Glacial epoch now cover an area of 4650 
sq m They are grouped m dense masses round the volcanoes 
from which they ^ve flowed, the bulk of the lava dating from 
outbreaks which occurred in prehistoric times The largest 
volume of lava which has issued at one outflow within historic 
times is the stream which came from the craters of Laki at 
Skaptd This belongs to the year 1783, and covers an area of 
218 sq m., and amounts to a volume represented by a cube each 
of whose Sides measures 7i m. The largest unbroken lava-field 
m Iceland is OdaSahraun (Lava of Evil Deeds), upon the table- 
land north from Vatnajokull (2000 to 4000 ft above sea-level) 
It IS the accretion of countless eruptions from over twenty 
volcanoes, and covers an area of 1300 sq. m. (or, including all 
Its ramifications and minor detached streams, 1700 sq m ), and 
Its volume would fill a cube measuring 13*4 m. in every direction 
As regards their superficies, the lava -streams differ greatly. 
Sometimes they arc very uneven and jagged {apdhraun), con- 
sisting of blocks of lava loosely flung together in the utmost 
confusion The great lava-fields, however, are composed of 
vast sheets of lava, ruptured and riven in divers ways (hellti- 
hraun) 'Fhe smooth surface of the viscous billowy lava is further 
diversified by long twisted “ ropes,” curving backwards and 
forwards up and down the undulations Moreover, there are 
gigantic fissures, running for several miles, caused by subsidences 
of the underlying sections. The best -known fissure of this 
character is Almannagja at Thingvellir On the occasion of 
outbreaks the fine ashes are scattered over a large portion of 
the island, and sometimes carried far across the Atlantic After 
the eruption of Katla in 1625 the ashes were blown as far as 
Bergen in Norway, and when Askja was in eruption in 1875 
a rain of ashes fell on the west coast of Norway ii hours 40 
minutes, and at Stockholm 15 hours, afterwards The volcanic 
ash frequently proves extremely harmful, destroying the pastures 
so that the sheep and cattle die of hunger and disease. The 
outbreak of Laki in 1783 occasioned the loss of 11,500 cattle, 
28,000 horses and 190,500 sheep — that is to say, 53% of the 
cattle in the island, 77 % of the horses and 82 % of the sheep. 
After that the island was visited by a famine, which destroyed 
9500 people, or one-fifth of the total population^ 

The Icelandic volcanoes may be divided into three classes . 
(1) cone-shaped, like Vesuvius, built up of alternate layers 
of ashes, scoriae and lava ; (2) cupola-shaped, with an easy 
slope and a vast crater opening at the top— these shield-shaped 
cupolas are composed entirely of layers of lava, and their inclina- 
tion IS seldom steeper than 7®-8® ; (3) chains of craters running 
close alongside a fissure in the ground. For the most part the 
individual craters are low, generally not exceeding 300 to 500 ft. 
These crater chains are both very common and often very long. 
The chain of Laki, which was formed in 1783, extends 20 m , 
and embraces about one hundred separate craters. Sometimes, 
however, the lava-streams are vomited straight out of gigantic 
fissures m the earth without any crater being formed Many 
of the Icelandic volcanoes during their pencSs of quiescence 
are covered with snow and ice. Then when an outbreak occurs 
the snow and ice melt, and m that way they sometimes give 
rise to serious catastrophes (jokulMaup), through larige areas 
being suddenly inundated by great floods of water, which bear 
masses of ice floating on their surface. Katla caused very 
serious destruction in this way by converting several cultivated 
districts into barren wastes. In the same way in the year 
1362 Oersefajokull, the loftiest mountam in Iceland (6424 ft.), 
swept forty farms, together with theu: mhabitants and live 
stock, bodily mto the ocean. The best-known volcano is Hekla 


(5108 ft.), which was in eruption eighteen times within the 
historic period down to 1845. Katla during the same peiiod 
was active thirteen times down to i86o The largest volcano 
IS Askja, situated in the middle of the lava-field of Oda?>ahraun. 
Its ciater measures 34 sq. m. in area At Myvatn there are 
several volcanoes, which were particularly active m the >ears 
1724-1730. On several occasions there have been volcanic out- 
breaks under the sea outside the peninsula of Reykjanes, islands 
appearing and afterwards disappearing again. The crater 
chain of I^ki has only been in eruption once in historic times, 
namely, the violent and disastrous outbreak of 1783. Iceland, 
however, possesses no constantly active volcano. There are 
often long intervals between the siucessive outbreaks, and many 
of the volcanoes (and this is especially true of the chains (>f 
craters) have only vented themselves in a solitary outburst. 

Earthquakes arc frequent, espedally in the districts which 
are peculiarly volcanic Historical evidence goes to show 
that they are closely associated with three naturally defined 
regions (t) the region between Skjdlfandi and Axarfjor^r 
m the north, where violent earth tremblings are extremely 
common , (2) at Faxafl^i, where minor vibrations are fremient , 
(3) the southern lowlands, between Reykjanes and Myrdals- 
jokull, have frequently lieen devastated by violent earthquake 
shocks, with great loss of property and life, eg on the 14th- 
i6th of August 1784, when 92 farmsteads were totally destroyed, 
and 372 farmsteads and 11 churthes were seriously damaged, 
and again in August and September 1896, when another terrible 
earthquake destroyed i6i farmsteads and damaged 155 others. 
Hot springs are found in every part of Iceland, both singly 
and in groups , they are particularly numerous in the western 
portion of the southern lowlands, where amongst others is the 
famous Geyser {q v ). Sulphur springs and boiling mud lakes 
are also general in the volcanic districts ; and in plates there 
are carbonic acid springs, these more especially on the peninsula 
of Sniefellsnes, north of Faxafloi. 

Geology — Iceland is built up almost entirely of volcanic rocks, 
none of them older, however, than the middl«' of the Tertiary jiiriod 
The earlier flows were probably contemporaiuous with those of t.recn- 
land, the Faeroes, the western islands of Scotland and the north-east 
of Ireland The principal varieties arc basalt and palagoiiitic 
breccias, the former covering two-thirds of the entire area, the latter 
the remaining one-third Compared with these two systems, all 
other formations have an insignincant development The palagonitic 
breccias, which stretch m an irregular l)elt across the island, are 
younger than the basalt In the north-west, north and cast thi coasts 
arc formed of basalt, and rise in steep, gloomy walls of rock to alti- 
tudes of 3000 ft and more above sea-level Deposits of clay, with 
remains of plants of the Tertiary period, lignite and tree-trunks 
pressed flat, which the Icelanders call surtarbrandur, occur in plates 
in the heart of the basalt formation These fossiliferous strata are 
developed in greatest thickness in the north-west peninsula Indeed, 
m some few places well-marked impressions of leaves and fruit havi 
been discovered, proving that in Tertiary times Iceland possessed 
extensive forests, and its annual mean temperature must have been 
at least 48® Fahr., whereas the present mean is 35 6° 1 he palagonitio 

breccias, which attain their greatest development m the south of the 
island and on the tableland, consist of reddish, brown or yellowish 
rocks, tuffs and breccias, belonging to several different groups or 
divisions, the youngest of which seems to be of a date subsequent 
to the Glacial epoch All over Iceland, m both the basalt and breccia 
formations, there occur small intrusive beds and dikes of liparitc, 
and as this rock is of a lighter colour than the basalt, it is visible 
from a distance. In the south-east of the island, in the parish of 
L6n, there exist a few mountains of gabbro, a rock which does not 
occur m any other part of Icelamd mar Hhsavik in the north there 
have been found marine deposits containing a number of marine 
shells : they belong to the ReA Crag division of the Pliocene In 
the middle of Iceland, where the geological foundation xs tuff and 
breccias, large areas are buried under ancieht outflows of lava, which 
bear evidences of glacial scratching. These lava streams, which are 
of a doleritic character, flowed before the Glacial age, or during its 
continuance, out of lava cones with gigantic crater openmgs. such as 
may be seen at the present day During the Glacial epoch the whole 
of Iceland was covered by a vast sheet of inland ice, except for a 
few small isolated peaks rising along its outer margms. This ice-cap 
bad on the tableland a thickness 01 2300 to 2600 ft Rocks scoied 
by glacial ice and showing plain indications of striation, together n if h 
thousands of erratic blocks, are found scattered all over Iceland 
Signs of elevation subsequent to the Glacial epoch are common all 
round the island, espc^tauly on the north-west peninsula There are 
found strikingly developed marine terraces of grAvel, shore Imes and 
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surf beaches marked on the solid rock. In several places there are 
traces of shells; and sometunes skeletal remains of whales and 
walruses, as well as ancient driftwood, have been discovered at 
tolerable distances, from the present coast The ancient shore-lines 
occur at two different altitudes Along the higher, 230 to 260 ft above 
the existing sea-level, shelU have been found which arc character- 
istic of high Arctic latitudes and no longer exist m Iceland . whereas 
on the lower shore-line, 100 to 130 ft , the shells belong to species 
which occur amongst the coast fauna of the present day 

The geysers and other hot springs arc due to the same causes as 
the active volcanoes, and the earthquakes are probably manifesta- 
tions of the same forces A feature of special interest to geologists in 
the present condilioiiH ol the island is the great power of the wmd 
^th as a transporting and chniidmg agert The rock sculpture is 
often very similar to that of a tropical desert * 

Clmate — Considering its high latitude and situation, Iceland 
has a relatively mild climate. The meteorological conditions 
vary greatly, however, m different parts of the island. In the 
south and east the weather is generally changeable, stormy 
and moist , j^vhilst on the north the rainfall is less. The climate 
of the interior tableland approximates to the continental type 
and 18 often extremely cold The mean annual temperature is 
37 *3° F. m Stykkishulmr on Breii^ifjorar, 38-3° at Eyrftrbakki in 
the south of Iceland, 41® at Vestmannjeyjar, 36° at Akurcyn m 
the north, 36'7® on TlerufjorSr in the east, and 30 6° at Modrudalr 
on the central tableland. The range is great not only from year 
to year, but also from month to month. For instance, at 
Stykkishulmr the highest annual mean for March was 39 7®, 
and the lowest 8®, during a period of thirty-eight years. Iceland 
hes contiguous to that part of the north Atlantic in which the 
shifting areas of low pressure prevail, so that storms are frequent 
and the barometer is seldom firm. The barometric pressure 
at sea-level m the south-west of Iceland during the period 1878- 
1900 varied between 30 8 and 27'i in The climate of the coasts 
IS relatively mild in summer, but tolerably cold m winter. The 
winter means of the north and oast coasts average 31*7° and 
31 3® F respectively , the summer means, 42 8° and 44 6® , 
and the means of the year, 33 i® and 35*6°. 'rhe winter means 
of the south and west coasts average 3a® and 31 *7® respectively ; 
the summer means, 48 2® and 50® ; the annual means, 37 *4® and 
39 2®. The rainfall on the south and east coasts is considerable, 
e.g at VostmannsByjar, 49*4 m. m the year , at BerufjorSr, 
43 6 in On the west coast it is less, e 0 24*3 m at Styklush 61 mr ; 
but least of all on the north coast, being only 14 6 m on the 
island of Grlmsey, which lies off that coast. Mist is commonly 
prevalent on the east coast , at BerufjorJ^r there is mist on 
no fewer than 213 days in the year The south and west coasts 
are washed by the Gulf Stream, and the north coast by an Arctic 
current, which frequently brings with it a quantity of drift-ice, 
and thus exercises a considerable effect upon the climate of 
the island , sometimes it blocks the north coast in the summer 
months On the whole, during the 19th century, the north 
coast was free from ice on an average of one year m every four 
or five. The dearness of the atmosphere has been frequently 
remarked Thimdcrstorras occur mostly in winter 

Flora —-The vegetation presents the charactcribtics of an Arctic 
European type, and is tolerably uniform throughout the island, 
the differences even on the tableland being slight At present 435 
species of phanerogams and vascular cryptogams are known , the 
lower orders have been little mvestigatexi The grasses arc of the 
reatest importance to the inhabitants, for upon them they are 
ependent for the keep of their live stock Heather covers large 
tracts, and also affords pasture for sheep The development of 
forest trees is insignificant. Birch woods exist m a good many places, 
especially m the warmer valleys, but the trees are s-ery short, 
scarcely attaining more than 3 to 10 ft m height In a few places, 
however, they reach 13 to 20 ft and occasionally more A few 
mountain ash or rowan trees (Sorbtts aucuparia) are found singly 
here and there, and attain to 30 ft in height Willows are sdso 
pretty g^eral, the highest in growth being Sa/ix phylhctfolta, 7 to 
10 ft The wild flora of Iceland is small and delicate, with bright 
blexjm, the heaths being especially admired Wild crowbemes and 
bilberries are the only fruit found m the island 

Fauna — The ledhndic fauna is of a sub-Arctic type But while 
the species are few," the u^vtdoais are often numerous The land 

' See Th Thoroddsen, Exploratums m Iceland during the years 
1881-1898," Geographical Journal, v<rf xin (1899), pp 251-274, 
480-513, with map 


mammals are very poorly represented , and it la doubtful whether 
any species is indigenous The polar bear is an occasional visitant, 
being brought to the coast by the Greenland drift-ice Foxes are 
common, both the white and the blue occurring , mice and the brown 
rat have been introduced, though one vanety of mouse is possibly 
indigenous Reindeer wore introduced m 1770. The marme 
mammalia are numerous The walrus is now seldom seen, although 
m prehistoric tunes it was common There are numerous species of 
seals , and the seas abound m whales Of birds there are over 100 
species, more than one-half being aquatic In the interior the 
whistling swan is common, and numerous varieties of ducks are found 
m the lakes. The eider-duck, which breeds on the islands of BreiSi- 
fjorffr, IS a source of livelihood to the mhabitants, as are also the 
many kinds of sca-fowl which breed on the sca-cliffs Iceland 
possesses neither reptiles nor batrachians The fish fauna is abundant 
in individuals, some sixty-eight species bemg found off the coasts 
The cod fisheries are amongst the most irai>ortant in the world. 
Large quantities of herring, plaice and halibut arc also taken. 
Many of the rivers abound m salmon, and trout are plentiful m the 
lakes and streams 

Population and Towns. — The census of 1890 gave a total 
population of 70,927, and this number had increased by 1901 
to 78,489 The increase during the 19th century was 27,000, 
whih at least 15,600 Icelanders emigrated to America, chiefly 
to Manitoba, from 1872 to the close of the century The largest 
town is Reykjavik on Faxafldi, with 6700 mhabitants, the 
capital of the island, and the place of residence of the governor- 
general and the bishop. Here the Althing meets , and here, 
further, are the principal public institutions of the island (library, 
schools, &c ) The town possesses a statue to Thorvaldsen, 
the famous sculptor, who was of Icelandic descent The re- 
maining towns include Isafjorfir (pop. 1000) on the north-west 
peninsula, Akureyn (tooo) on the north and Sej disfjorffr (800) 
in the east 

Industries. — The principal occupation of the Icelanders is 
cattle-breeding, and more particularly sheep-breeding, although 
the fishing industries have come rapidly to the front in modem 
times. In 1850, 82% of the population were dependent upon 
cattle-breeding and 7 % upon fishing ; in 1890 the numbers 
were 64% and 18% respectively The culture of gram is not 
practised in Iceland , all bread-stuffs are imported In ancient 
times barley was grown in some places, but it never paid for the 
cost of cultivation Cattle-breeding has det lined in importance, 
while the number of sheep has increased Formerly gardening 
was of no importance, but considerable progress has been made 
m this branch m modern times, as also in the cultivation of 
potatoes and turnips Fruit-trees will not thrive , but black 
and red currants and rhubarb are grown, the last-named doing 
excellently. Iceland possesses four agricultural schools, one 
agricultural society, and small agricultural associations m nearly 
every district. The fishenes give employment to about 12,000 
people. For the most part the fishing is carried on from open 
boats, notwithstanding the dangers of so stormy a coast But 
larger decked vessels have come into increasing use. In summer 
the waters are visited by a great number of foreign fishermen, 
inclusive of about 300 fishing-boats from French ports, as well 
as by fishing-boats from the Faeroes and Norway, and steam 
trawlers from England Excellent profit is made m certain 
parts of the island from the hernng fishery , this is especially 
the case on tlie east coast There are marine insurance societies 
and a school of navigation at Reykjavik. The export of fish and 
fish products has greatly increased. In 1849 1855 the annual 

average exported was 1480 Ions , whereas at the close of the 
century (m 1899) it amounted to 11,339 tons and 68,079 barrels 
of oil, valued at £276,596. 

Commerce. — From the first colonization of the iSlapd down 
to the 14th century the trade was m the hands of native Icelanders 
and Norsemen , in the 15th century it was chiefly m the hands 
of the English, in the i6th of Germans from the Hansc towns 
From 1602 to 1786 commerce was a monopdy of the Danish 
government , in the latter year it was declared free to all Danish 
subjects and m 1854 free to aff nations. Since 1874, when Iceland 
obtained her own administration, commerce has increased 
considerably. Thus the total value of the imports and exports 
together m 1849 did not exceed £170,000 , wdtile m 1891-1895 
the imports averaged £356,000 and the exports £340,000 In 
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1902 imports were valued at £596^193 and exports at £511,083. 
Trade is almost entirely with Denmark, the United Kingdom, 
and Norway and Sweden, m this order accordmg to value 1 he 
principal native products exported arc live sheep, horses, salt 
meat, wool and hides, to which must be added the fish products — 
cod, train-oil, herring and salmon — eiderdown and w'oollen 
wares. The spinning, weavmg and knittmg of wool is a wide- 
spread industry, and the native tweed (vadtnal) is the principal 
material for the clothing of the mhabitants. The imports consist 
principally of cereals and flour, coffee, sugar, ale, wmes and 
spirits, tobacco, manufactured wares, iron and metal wares, 
timber, salt, coal, &c The money, weights and measures 
in use are the same as m Denmark The Islands Bank in Reyk- 
javik (1904) IS authorized to issue bank-notes up to £133,900 
in total value 

CommimicaUons —-k\\ land j'ourneys are made on horseback, 
and in the remoter parts all goods have to be transported by 
the same means Throughout the greater part of the island 
there exist no proper roads even in the inhabited districts, but 
only bndle-paths, and m the uninhabited districts not even 
these Nevertheless much has been done to improve such paths 
as there are, and several miles of driving roads have been made, 
more particularly in the south Since 1888 many bridges have 
been built , previous to that year there was none The larger 
rivers have been spanned by iron swing-bridges, and the Blanda 
is crossed by a fixed iron bridge Postal connexion is maintained 
with Denmark by steamers, which sail from Copenhagen and 
call at Leith Besides, steamers go round the island, touching 
at nearly every port 

Religion — The Icelanders are Lutherans For ecclesiastical 
purposes the island is divided into 20 deanenes and 142 panshes, 
and the affairs of each ecclesiastical parish are administered 
by a pansh council, and in each deanery by a distnct {hjerad) 
council When a living falls vacant, the governor-general of 
the island, after consultation with the bishop, selects three 
candidates, and from these the congregation chooses one, the 
election being subsequently confirmed by the governor-general. 
In the case of certain livings, however, the election re<]|uires 
confirmation by the crown In 1847 a theological seminary 
was founded at Reykja.'ik, and there the majority of the Ice- 
landic ministry are educated ; some, however, are graduates 
of the university of Copenhagen 

Health — The public health has greatly improved in modem 
times , the death-rate of young children has especially diminished 
This improvement is due to greater cleanliness, better dwellings, 
better nourishment, and the increase in the number of doctors 
There are now doctors m all parts of the country, whereas 
formerly there were hardly any in the island There is a modern 
asylum for leprosy at Laugarnes near Reykjavik, and a medical 
school at Reykjavik, opened m 1876. The general sanitary 
affairs of the island are under the control of a chief surgeon 
(national physician) who lives m Reykjavik, and has super- 
intendence over the doctors and the medical school. 

Government — According to the constitution granted to Iceland 
in 1874, the king of Denmark shares the legislative power with 
the Althing, an assembly of 36 members, 30 of whom are elected 
by household suffrage, and 6 nominated by the king. TTic 
Althing meets every second year, and sits in two divisions, the 
upper and the lower. The upper division consists of the 6 
members nominated by the king and 6 elected by the repre- 
sentatives of the peoj^e out of then- own body Tlie lower 
division consists of the remaining 24 representative members 
The minister for Iceland, who resided m Copenhagen until 
1903, when his office was transferred to Reykjavik, is responsible 
to the king and the Althmg for the maintenance of the constitu- 
tion, and he submits to the king for confirmation the legislative 
measures proposed by the Althing. The king appoints a gover- 
nor-generd (landshofMngt) who is resident in the island and 
carries on the government on the responsibility of the minuter. 
Formerly Iceland was divided into four quarters, the east, the 
south, the west and north. Now the north and the east are 
united under one governor, and the south and the west under 


another. The island is further divided into 18 s'yslur (counties), 
and these agam into 169 hreppur (rapes) or poor law dutricts 
Responsible to the governors are the sheriffs (s^slumenn), who 
act as tax gatherers, notaries public and judges of first instance , 
the sheriff has in every hreppur an assistant, called kreppstjdrt 
In every hreppur there u also a representative committee, who 
administer the poor laws, and look after the general concerns 
of the hreppur These committees are controlled by the com- 
mittees of the syslur (county boards), and these again are under 
the control of the amtsrdd (quarter board), consisting of three 
members From the sheriff courts appeals he to the superior 
court at Reykjavik, consisting of three pidges. Appeals may 
be taken in all criminal cases and most tivil cases to the supreme 
court at Copenhagen. 

Iceland has her own budget, the Althing having, by the con- 
stitution of 1874, the right to vote its own supplies As the Althing 
only meets every other year, the budget is passed for two years 
at once. The total income and expenditure arc each about 
£70,000 per financial period There is a national reserve fund 
of about £60,000, but no public debt , nor is there any contribu- 
tion for cither military or naval purposes Iceland has her own 
customs service, but the only import duties levied are upon 
spirits, tobacco, coffee and sugar, and in each case the duties 
are fairly low 

Education —Education is pretty widespread amongst the 
people iTn the towns and fishing villages there are a few ele- 
mentary schools, but often the children arc instructed at home , 
in some places by peripatetic teachers It is incumlient upon 
the clcigy to see that all children are taught reading, writing 
and arithmetic The peop'e arc great readers , considering the 
number of the inhabitants, Ixjoks and periodicals have a very 
extensive circulation Eighteen newspaper^ are issued (once and 
twice a week), besides several journals, and Iceland has always 
been distinguished for her native literature At Reykjavik 
there arc a Latin school, a medical school and a theological 
school , at Modruvellir and Hafnarfj 6 rf 5 r, modem high schools 
(reahchulen ) , and in addition to these there arc four agricultural 
schools, a school of navigation, and three girls’ schools The 
national library at Reykjavik contains some 40,000 volumes 
and 3000 MSS At the same place there is also a valuable 
archaeological collection Amongst the learned societies are 
the Icelandic Literary Society {Bokmentafjrlog), the society 
of the Friends of the People, and the Archaeological Society of 
Reykjavik 

Authoriii£S — Among numerous vsorks of Dr Fhorvald 
Thoroddsen, see GeschiJite der Islands Geographn (I eipzig, 1898I , 
and the following articles m Geograpsk Ttdsknft (Copenhagen) 

“ Om Islands geografiskc og gcokigiske Undersogelse ” (1893) , 
" Islandskc Fjorde og Rugter " (1901) , " Geog og gcol IJnders 
ved den sydlige Del af FaxaflOi paa Island " (1903) , " LavaOrkencr 
og Vulkaner paa Islands Hdjland ’’ (1905) See also C S I'orbes, 
Iceland (Ivondon, i86o) , S Hanng-Gould, Iceland, its 'scenes and 
Sagas (Ixjndon, 1863) , Sir R F Burton, Ultima Thule (Edmburgh, 
187s) . W, T McCormick, A Ride across Iceland (London, l8yz) , 
J Summer liaveUtng in Iceland (Ixmdon, 1882) , H J 

Johnston Lavis, " Notes on the Geography, Geology, Agriculture 
and Economics of Iceland," .Sco« Geog Mag xi (1895), ^ Bisiker, 
Across Iceland (London, 1902) , J Hann, “ Die Anomalien der 
Witterung auf Island m dem Zeitrauine 1851-1900, &c Sitzungs- 
berickte, Vienna Acad Set [1904), P Hctma.nn, Island in Vergangen- 
heit und Cegenwart (Leipzig, 1907) Also Geografisk Ttdskrtfl, and 
the Geographical Journal (London), passim (Th T ) 

History 

Shortly after the discovery of Iceland by the Scandinavian, 
c. 850 ('ll had lor^ been inhabited a small colony of Irish 
Culdees), a stream of immigration set in towards it, which lasted 
for sixty years, and resulted in the establishment of some 4000 
homesteads In this immigration three distinct streams can be 
traced (i) About 870-890 four great noblemen from Norway, 
Ingolf, Ketil Haeng, Skalla-Gnm and Thorolf, settled with their 
dependants in the south-west of the new found land (2) In 
890-900 there came from the western Islands Queen Aud, widow 
of Olaf the White, kmg of Dublin, preceded and followed by a 
number of her kinsmen and relations (many like herself being 
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( hristians), Helgi Biolan, Biorn the Eastern, Helgi the Lean, 
Ketil the Foolish, &c , who settled the best land m the island 
(west, north-west and north), and founded families who long 
swayed its destimes There also came from the Western Islands a 
fellowship of vikings seeking a free home in the north They had 
colonized the west in the viking times , they had “ fought 
at Hafursfirth,” helping their stay-at-home kinsmen against 
the centralization of the great head-king, who, when he had 
crushed opposition in Norway, followed up his victory by com- 
pelling them to flee or bow to his rule Such were Ingtmund 
the Old, Oeirmund Hellskm, Thord Beardie (who had wed 
St Edmund’s granddaughter), Audun Shackle, Bryniulf the 
Old, Uni, to whom Harold promised the earldom of the new 
land if he could make the settlers acknowledge him as king 
(a hopeless project), and others by whom the north-west, north 
and east were almost completely “ claimed ” (3) In 900-930 
a few more incomers direct from Norway completed the settle- 
ment of the south, north-cast and south'-east Among them were 
Earl Hrollaug (half-brother of Hrolf Ganger and of the first 
earl of Orkney), Hialti, Hrafnkell Frey’s priest, and the sons of 
Asbiorn. Fully three -cj|uarters of the land was settled from the 
west, and among these immigrants there was no small proportion 
of Irish blood In 1100 there were 4500 franklins, te about 
50,000 souls 

The unit of Icelandic politics was the homestead with its 
franklin-owner (buendt), its primal organization the hundred- 
moot {thing), Its tie the gogors (godar) or chieftainship 
//oaT” ^ kinsmen and depend- 

ants to the new land, taken a “ claim ” there, and 
parcelled it out among them, naturally became their leader, 
presiding as priest at the temple feasts and sacrifices of heathen 
times, acting as speaker of their moot, and as their representative 
towards the neighbouring chiefs He was not a feudal lord nor 
a local sheriff, for any franklin could change his goOorS when 
he would, and the rights of “ judgment by peers ” were in full 
use , moreover, the office could be bequeathed, sold, divided 
or pledged by the possessor , still the go( 5 i had considerable 
power as long as the commonwealth lasted. 

Disputes between neighbouring chiefs and their clients, ' 
and uncertainty as to the law, brought about the ConstUuUon , 
of Ulfitot (c 930), which appointed a central moot for the whole 
island, the Althing, and a speaker to speak a single “ law ” ' 
(principally that followed by the Gula-moot m Norway) ; the 
Reforms of Thord Gelltr (964), settling a fixed number of moots , 
and chieftaincies, dividing the island into four quarters (thus , 
characterized by An • north, thickest settled, most famous , 
east, first completely settled ; south, best land and greatest 
chiefs , west, remarkable for noble families), to each of which 
a head-court, the “ quarter-court,” was assigned , and the 
Innovaltom of Skapti (ascribed in the saga to Nial) the Law- 


Speaker (d 1030), who set up a “ fifth court ” as the ultimate 
tribunal m criminal matters, and strengthened the community 
against the chiefs But here constitutional growth ceased 
the law-making body made few and unimportant modifications 
of custom , the courts were too weak for the chiefs who misused 
and defied them ; the speaker’s power was not sufficiently sup- 
ported , even the ecclesiastical innovations, while they secured 
peace for a time, provoked in the end the struggles which put 
an end to the commonwealth. 

Christianity was introduced c 1000 from Norway Tithes 
were established in 1096, and an ecclesiastical code made c 1125 
The first disputes about the jurisdiction of the clergy were 
moved by Gudmund in the 13th century, bringing on a civil 
war, while the questions of patronage and rights over glebe 
and mortmainland occupied Bishop Arm and his adversaries 
fifty years afterwards, when the land was under Norwegian 
viceroys and Norwegian law For the civil wars broke down the 
great houses who had monopolized the chieftaincies , and after 
violent struggles (in which the Sturlungs of the first generation 
perished at Orlygstad, 1238, and Reykiaholt, 1241, while of 
the second generation Thord Kakali was called away by the 
king in 1250, and Thorgils Skardi slain in 1258) the submission 
of the island to Norway quarter after quarter took place in 
1262-1264, under Gizur’s auspices, and the old Common Law 
was replaced by the New Norse Code “ Ironside ” in 1271. 

The political life and law of the old days is abundantly illus- 
trated in the sagas (especially Eyrbyggia, Ilensa-Thori, Reyk- 
ddela, Hrafnkell and Niala), the two collections of law -scrolls 
{Codex Regttts, c 1235, and StadarhoVs Book, c 1271), the 
Libellus, the Liberfragments, and the Landnamabok of An, 

I and the Diplomatarium. K. Maurer has made the subject 
I his own m his Betlrage, Island, Grdgds, &c 
( The medieval Icelandic church had two bishoprics, Skalholt 
(S , W and E) 1056, and Holar (N.) 1106, and about 175 
parishes (two-thirds of which belonged to the southern bishopric) 
They belonged to the metropolitan see of Bremen, then to Lund, 
lastly to Nidaros, 1237. There were several religious founda- 
tions . Thmgore (founded 1133), Thwera (1155), Hitardale 
{c 1166), Kirkby Nunnery (1184), Stad Nunnery (1296) and 
Saurby {c, 1200) were Benedictine, while Ver (1168), Flatey 
after Holyfell (1172), Videy (1226), Madderfield Pnory‘’(i296) 
and Skrid Priory (14th century) were Augustmian. The bishops, 
elected by the people at the Althing till 1237, enjoyed con- 
siderable power , two, Thorlak of Skalholt and John of Holar, 
were publicly voted samts at the Althing, and one, Gudmund, 
received the title of “ Good ” by decree of the bishop and 
chapter Full details as to ecclesiastical history will be found 
m the Biskupasogur (edited by Dr Vigfusson) 

Iceland was not agricultural but pastoral, depending upon 
flocks and herds for subsistence, for, though rye and other grain 
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would grow m favoured localities, the hay, self-sown, was the 
only regular crop In some districts the fisheries and fowling 
were of importance, but nine-tenths of the population 
wfef* lived by their sheep and cattle Life on each home- 
stead was regularly portioned out outdoor occu- 
pations — fishing, shepherding, fowling, and the hay -making 
and fuel - gathering — occupying the summer , while indoor 
business — ^weaving, tool-making, &c — filled up the long winter 
The year was broken by the spring feasts and moots, the great 
Althing meeting at midsummer, the marriage and arval gather- 
ings after the summer, and the long yule feasts at midwinter 
There were but two degrees of men, free and unfree, though 
only the franklins had any political power , and, from the nature 
of the life, social intercourse was unrestrained and unfettered , 
go5i and thrall lived the same lu'es, ate the same food, spoke 
the same tongue, and differed little in clothing or habits. The 
thrall had a house of his own and was rather villein or serf 
than slave, having rights and a legal price by law During the 
heathen days many great chiefs passed part of their lives in 
Norway at the king’s court, but after the establishment of Chris- 
tianity in Iceland they kept more at home, visiting the continent, 
however, for purposes of state, suits w ith clergy, &c Trade was 
from the first almost entirely in foreign (Norse) hands 

Tlie introduction of a church system brought little change. 
The great families put their members into orders, and so continued 
to enjoy the profits of the land which they had given to the 
church ; the priests married and otherwise behaved like the 
franklins around them in everyday matters, farming, trading, 
going to law like laymen. 

Life in the commonwealth was turbulent and anarchic, but 
free and varied , it produced men of mark, and fostered bravery, 
adventure and progress But on the union with 
onbe^ Norway all this ceased, and there was left but a low 
Uaion dead level of poor peasant proprietors careless of all 
save how to live by as little labour as possible, and 
pay as few taxes as they could to their foreign rulers The 
island received a foreign governor (Earl, Htrdsijort or Stiptamis- 
madr as he was successively called), and was parcelled out into 
counties (s'^fslur), administered by sheriffs (s^slumadr) appointed 
by the king A royal court took the place of the Althing courts , 
the local business of the local things was carried out by the 
(hreppstjon) bailiff, a subordinate of the sheriff ; and the gohorh, 
things, quarter-courts, trial by jury, &c , were swept away by 
these innovations The power of the crown was increased by 
the confiscation of the great Sturlung estates, which were under- 
leased to farmers, while the early falling off of the Norse trade 
threatened to deprive the island of the means of existence , 
for the great epidemics and eruptions of the 14th century had 
gravely attacked its pastoral wealth and ruined much of its 
pasture and fishery. 

The union of the Three Crowns transferred the practical 
rule of Iceland to Denmark in 1280, and the old Treaty of Union, 
by which the island had reserved its essential rights, was dis- 
regarded by the absolute Danish monarchs , but, though new 
taxation was imposed, it was rather their careless neglect than 
their too active interference that damaged Iceland’s interests 
But for an English trade, which sprang up out of the half- 
smugglmg, half-buccaneermg enterprise of the Bristol merchants, 
the island would have fared badly, for during the whole of 
the 15th century their trade with England, exporting sulphur, 
eiderdown (of which the English taught them the value), 
wool, and salt stock-fish, and importing as before wood, iron, 
honey, wine, gram and flax goods, was their only link with the 
outer world. This period of Iceland’s existence is eventless • 
she had got peace but with few of its blessings , all spirit seemed 
to have died with the commonwealth , even shepherding and 
such agriculture as there had been sank to a lower stage , 
wMons, ploughs and carts went out of use and knowledge ; 
architecture m timber became a lost art, and the fine carved 
and pamted halls of the heathen days were replaced by turf- 
walled bams half sunk m the earth , the large decked luggers 
of the old days gave way to small undecked fishing-boats. 
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'fhe Reformation m Iceland wakened men’s minds, but it 
left their circumstances little changed. Though the fires of 
martyrdom were never lighted in Iceland, the story 
of the easily accepted Reformation is not altogether 
a pleasant one When it was accomplished, the 
little knot of able men who came to the front did much in 
preserving the records of the past, while Odd and Halignm 
exhibit the noblest impulses of their time. While there was 
this revolution in religion a social and political revolution 
never came to Iceland 'I’he Hanse trade replaced the English 
for the worse , and the Danish monopoly which succeeded it 
when the Danish kings began to act again with vigour was 
still less profitable. ’Fhe glel)es and hospital lands were a 
fresh power in the hands of the crown, and the subservient 
Lutheran clergy became the most powerful class in the island, 
while the system of under-leasing at rackrent and short lease 
with unsecured tenant right extended over at least a quarter 
of the lietter land 

A new plague, that of the English, Gascon and Algerine 
pirates, marked the close of the i6th century and opening of 
the 17th, causing widespread panic and some devasta- 
tion in 1579, 1613-1616 and 1627, Nothing points 
more to the helplessness of the natives’ condition than 
their powerlessness against these foes But the 18th century 
IS the most gloomy in Iceland’s annals Smallpox, famine, 
sheep disease, and the eruptions of 176^ and 1783 follow each 
other in terrible succession Against such visitations, which 
reduced the population by about a fourth, little could be done* 
The few literary men, whose work was done and whose books 
were published abroad, were only concerned with the past, and 
Jon Vidalin is the one man of mark, beside Kggert Olafsson, 
who worked and wrote for his own generation ‘ 

Gradually the ideas which were agitating Europe spread 
through bcandinavia into Iceland, and its claims were more 
respectfully listened to 'J'he continental system, 
which, by its leading to the blockade of Denmark, timK“ 
threatened to starve Iceland, was neutralised by special 
action of the British government Trade and fishery grew a 
little brisker, and at length the turn came 

The rationalistic movement, headed by Magnus Stephenson, 
a patriotic, narrow-minded lawyer, did little good as far as 
church reform went, but was accompanied by a more successful 
effort to educate the jieople. A Useful Knowledge Society 
was formed and did some honest work. Newspapers and 
periodicals were published, and the very stir which the ecclesi- 
astical disputes encouraged did good When free trade came, 
and when the free constitution of Denmark had produced its 
legitimate effects, the endeavours of a few patriots such as 
Jon Sigurdsson were able to push on the next generation a step 
further Questions of a modern political complexion arose ; 
the cattle export controversy and the great home rule struggle 
began. After thirty years’ agitation home rule was conceded 
in 1874 (see above. Government) (F Y P ) 

Ancient Literaiure 

Poetry . — Iceland has always borne a high renown for song, 
but has never produced a poet of the highest order, the qualities 
which in other lands were most sought for and admired in 
poetry being in Iceland lavished on the saga, a prose epic, while 
Icelandic poetry is to be rated very high for the one quality 
which Its authors have ever aimed at — melody of sound To 
these generalizations there are few exceptions, though Icelandic 
literature includes a group of poems which possess qualities of 
high imagination, deep pathos, fresh love of nature, passionate 
dramatic power, and noble simplicity of language which Ice- 
landic poetry lacks. The solution is that these poems do not 
belong to Iceland at all They are the poetry of the “ Western 
Islands ” 

It was among the Scandinavian colonists of the British coasts 
that in the first generations after the colonization of Iceland 

^ For the periods succeeding the union, Danish state papers and 
the History of Finn Jonsson are the best authonty 
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therefrom a magnificent school of poetry arose, to which wc owe 
works that for power and beauty can be paralleled in no Teutonic 
language till centuries after their date. To this school, which 

totally distinct from the Icelandic, ran its own course apart 
and perished before the 13th century, the following works belong 
(of their authors we have scarcely a name or two , their dates 
can be rarely exactly fixed, but they lie between the beginning 
of the 9th and the end of the loth centuncs), classified into 
groups ’ - 

(rt) The Helgt trilogy (last third lost save a lew verses, but pre- 
urived m pro'jC in Hromund Gripsson's Sa^a), the llatsttig of Anganty 
and Death of Htalmar (ui Hervarat Saga ) , the fragments of a Volsung 
Lay ( VoUungakirada) (part interpolated m earlier poems, part under- 
lying the prose in Volsnnga '-yaga), all by one jioct, to whom Dr 
Vigmsson would also ascribe Vfiluspd, VegiamsUvida, pryntskvUfa, 
LritUa Song and V dltmdarhviia 

{h) I he Dramatic Poems - LlyUng of Loin, the For Skxrtns, the 
Ilarbarddwd and several fragments, aJl one man’s work, to whose 
school belong, jirobably, the lay underlying the story of Ivar’s 
death in Skioldunga Saga 

(t) ITie Did.ictic Poetry —Gyimntstndl , Vaf^rudnismdl, AM&smal, 
&e 

(d) 'I he Genca 2 ogic.il and Mythological Poems — // vndlul]od, 
written lor one of the Haurda-Kari family, so famous m the Orkneys , 
Ynglingatal and Haustlmig, by IhiodoH of Hvm , Rig's That, &c 

(e) I ho Dirges and Battle Songs — socli as that on Hafur-firth 
Battle//>'a/Kswa/,by 'niiodolf of Hvm or I liorbjoriiiIorak.lofi, shortly 
.liter 870 , Link’s Dirge {Llriksmdl) between 950 and yby , the Dart- 
Lay on CJontarf Battle (1014) . Blarka-mal (fragments of winch we 
have, and paraphrase of nwre is found m Hrotf Krakt's Saga and in 
Saxo) 

Th«L*re are also fragments of poems in Half's Saga, Asmund Kappa- 
Bana’s Saga, la the Latin verses of Saxo, and the Shield Lays 
{Ragnarsdrapa) by Bragi, (lire , of this school, which closes with the 
Sun-Song, a powerful Christian Dantesque poem, recalling some of 
the early compoeitions of the Insh Church, ami with the 12th-century 
Lay of Ragnar, Lay of Starkad, The Proverb Song {Havanutl) and 
Krakumal. to which we may add those singular Gloss-pocms, the 
Pulur, whicli also belong to the Western Isles 

To Greenland, Iceland’s farthest colony, founded m the loth 
century, vve owe the two lavs of Atli, and probably Hytntskvida, 
which, though of a weirder, harsher cast, yet lielong to the Western 
Isles school and not to Iceland 

In form all these poems bebng to two or three classes 
an epic “ cantilena ” ; tdl, a genealogKal poem , drapa, songs 
of praise, &c , written m m^ifications of the okl Teutonic 
metre which we know m Beowulf ; gddr and lokkr, spell and 
charm songs in a more lynr measure ; and mdl, a dialogue 
poem, and Itod, a lav, m elegiac measure suited to the subject. 

The characteristics of this Western school are no doubt tlie 
result of the contact of Scandinavian oolonists of the viking-tide, 
living lives of the wildest adventure, with an imaginative and 
civilized race, that exercised upon them a very strong and lasting 
influence (the effects of which were also felt m Iceland, but in 
a different way). The frequent intermarriages which mingled 
tlie best families of cither race are sufficient proof of the close 
communion of Northmen and Celts m the 9th and loth centuries, 
while there are m the poems themselves traces of Celtic mythology, 
language and manners ‘ 

When one turns to the early poetry ot the Scandinavian 
continent, preserved in the rune-staves on the memorial stones 
of Sweden, Norway and Denmark, in the didactic Havatnal, 
the (irrat Volsung Lay (i.e. Sigurd II., Fafnis’s Lay, Sigrdnfa’s 
Lay) and Hamdtsmal, all continental, and all entirely consonant 
to the remains of Old English poetry m metre, feeling and treat- 
ment, one ran see that it is with this school that the Icelandic 
“ makers ” are m sympathy, and that from it their verse naturally 
descends. While shrewdness, plam straightforwardness, and 
a certain stem way of looking at life are common to both, 
the Icelandic school adds a complexity of structure and orna- 
ment, an elaborate mythological and enigmatical phraseology, 
and a regulaiity of rhyme, assonance, luxuriance, quantity 

1 Many of these poems were Fnghshed in prose by the translator 
of Mallet, by B Ihoipe m Ins Samund’s Edda, and two or three 
by Messrs Moms and Magnussen, as appendices to their translation 
of Volsunga Saga Earlier translations in verse are those in Dryden's 
Miscellany (vol. vi), A Cottle’s Mathias's Tmns/dhoMs, and 
W Herbert’s Old Icelandic Poetry. Gray's versioms of Darradar-liod 
and Vegtamskvida are well knoAvn 


and syllabification, which it caught from the Latin and Celtic 
poets, and adapted with exquisite mgentuty to its own mam 
object, that of securmg the greatest possible beauty of sound 

The first generations of Icelandic poets resemble m many 
ways the later troubadours , the books of the king.s and the 
sagas are full of their strange lives. Men of good birth (nearly 
always, too, of Celtic blood on one side at least), they leave 
Iceland young and attach themselves to the kmgs and earls 
of the north, living m their courts as their henchmen, sharing 
their adventures m weal and woe, pratsmg their victories, and 
hymning their deaths if they did not fall by their sides — men of 
quick passion, unhappy in their loves, jealous of rival poets 
and of their own fame, ever ready to answer criticism witli a 
sabre or with a sword-thrast, but clingmg through all to their 
art, in which they attained most marvellous skill. 

Such men were Egil, tlie foe of Eirik Bloodaxc and the 
friend of vEthelstan , Kormak, the hot-headed champion ; 
Eyvind, King Haakon’s poet, called Skaldaspillir, because 
he copied m his dirge over that king the older and finer Etriks- 
mal , Gimnlaug, who sang at dithelrcd’s court, and fell at the 
hands of a brother bard, Hrafo , Hallfred, Olaf Tryggvason's 
poet, who lies m Iona by the side of Macbeth , Sighvat, Saint 
Oldf’s henchman, most prolific of all his comrades , Thormod, 
Coalbrow’s poet, who died singing after Sticklestad battle , 
Ref, Ottar the Black, Arnor the carls’ poet, and, of those whose 
poetry was almost confined to Iceland, Gretti, Biorn the Hitdale 
champion, and the two model Icelandic masters, Emar Skulason 
and Markus the Lawman, both of the i^th century. 

It is impossible to do more here than mention the names of 
the most famous of the long roll of poets which are noted in the 
works of Snorn and m the two Skalda-tal They range from the 
roi^h and noble pathos of Egil, the mystic obscunty of Kormak, 
the pride and grief of Hallfred, and the marvellous fluency of 
Sighvat, to the flond intricacy of Emar and Markus, 

The art of poetry stood to the Icelanders m lieu of music , 
scarcely any prominent man but knew how to turn a mocking 
or laudatory stanza, and down to the fall of the commonwealth 
the accomplishment was in high request. In the literary age 
the chief poets belong to the great Sturlung family, Snorri 
and his two nephews, Sturla and Olaf, the White Poet, being the 
most famous “ makers ” of their day. Indeed, it is in Snorri’s 
Edda, a poetic grammar of a very perfect kind, that the best 
examples of the whole of northern poetry are to be found The 
last part, Hattatal, a treatifee on metre, was written for Earl 
Skull about 1222, m imitation of Earl Rognvald and Hall’s 
HatialyktU {Clavts meinra) of 1150. The second part. Skald- 
skapar-mal, a gradus of synonyms and epithets, which contains 
over 240 quotations from 65 poets, and 10 anonymous lays— - 
a treasury of verse— was composed c. 1230 The first part, 
an exquisite sketch of northern mythology, Gylfa-gtnntng, was 
probably prefixed to the whole later. There is some of Sturla’s 
poetry m his IsUndtnga Saga, and verses of Snorn occur in the 
Grammatical Treatise on figures of speech, &c., of Olaf, which 
contains about one hundred and forty quotations from various 
authors, and was wntten about 1250. 

Besides those sources, the Kings* Lives of Snorn and later 
authors contain a great deal of verse by Icelandic poets. King 
Harold Sigurdsson, who fell at Stamford Bridge 10^, was both 
a good critic and composed himself. Many tales arc told of him 
arid his poet visitors and henchmen. The Icelandic sagas also 
compnse much verse which is partly genuine, partly the work 
of the i2th and 13th century editors Thus there are^genume 
pieces in Ntal’s Saga (chaps 34, 78, 103, 126, 146), in Eyfbyggict, 
Laxdala, EgiTs Saga (part only), Grettla (twn and a half stanzas, 
cf. Landndma^k), Btom's Saga, Gwnnlaug's Saga, Havard*s 
Saga, Kormak’ s Saga, Vtga-G^m’s Saga, Enk the Red’s Saga 
and Foslbradra Saga. In NHU’s, Gislt’s and Droplaug’s Sons’ 
Sagas there is go^ verse of a later poet, and in many sagos 
worthless nibbbh foisted in as ornamental. 

To these may be added two or three worics of a semi-litcrary 
kind, composed by learned men, not by heroes and warriors. 
Such are Konunga-tdl, Mugsvtnnsmdl (a paraphrase of Cato’s 
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Distichs), Merlin’s Prophecy (paraphrased from Geoffrey of 
Monmouth by Gunnlaug the monk), Jotnstnktnga-drapa (by 
Bishop Ketil), and the Islendinga^drapa, which has preserved 
brief notices of several lost sagas concerning Icelandic worthies, 
with which Gudmundar-drapa, though of the 14th century, 
may be also placed 

Just as the change of law gave the death-blow to an already 
perishing commonwealth, so the rush of medieval influence, 
which followed the union with Norway, completed a process 
which had been in force since the end of the nth century, when 
It overthrew the old Icelandic poetry in favour of the rimur 

The introduction of the dam, bahads (or fornkvadt, as they 
are now called) for singing, with a burden, usually relating 
to a love-tale, which were immensely popular with the people 
and performed by whole companies at weddings, yule feasts 
and the like, had relegated the regular Icelandic poetry to more 
senous events or to the more cultivated of the chiefs. But 
these “ Jigs,” as the Eh 7 abethans would have called them, 
dissatisfied the popular ear in one way they were, like old 
English ballads, which they closely resembleil, in rhyme, but 
void of alliteration, and accordingly they were modified and 
replaced by the “ iimur,” the staple literary product of the 15th 
century These were rhymed but also alliterative, in regular 
form, with prologue or mansong (often the prettiest part of the 
whole), mam portion telling the tale (mostly derived in early 
days from the French romances of the Carlovmgian, Arthurian 
or Alexandrian cycles, or from the mythic or skrok-sogur), and 
epilogue Their chief value to us lies in their having preserved 
versions of several French poems now lost, and in their evidence 
as to the feelings and bent of Icelanders m the ‘‘ Dark Age ” 
of the island’s history The ring and melody which they all 
possess IS their chief beauty 

Of the earliest, Olafsrima, by Einar Gilsson (c 1350), and the 
best, the Aristophanic Skida-nma (c 1430), by Einar Fostn, 
the names may be given Kimur on sacred subjects was called 
“ diktur ” , of these, on the legends of the saints’ lives, many 
remain The most notable of its class is the Ltlta of Eystcin 
Asgrimsson, a monk of Holyfell (r 1350), a most “ sweet sound- 
ing song ” Later the poems of the famous Jon Arason (b 
1484), last Catholic bishop of Holar (r 1530), Trowr(“ gleam ”) 
and Pislargrdlr (“ passion-tcars ”), deserve mention Arason 
IS also celebrated as having introduced printing into Iceland 

Taste has sunk since the old days , but still this rimur poetry 
is popular and genuine Moreover, the very prosaic and artificial 
verse of Sturla and the last of the old school deserved the oblivion 
which came over them, as a casual perusal of the stanzas scattered 
through Islendtnga will prove It is interesting to notice that 
a certain number of kenntngar (poetical paraphrases) have 
survived from the okl school even to the present day, though 
the mass of them have happily perished. The change in the 
pkonesis of the language is well illustrated by the new metres 
as compared with the old Icelandic drott-kccedi in its varied 
forms Most of the older rimur and diktur are as yet unprmted 
Many of the fornkvadt are pnntcd in a volume of the old Nordtske 
lAtteralur-Samfund. 

The effects of the Reformation was deeply felt in Icelandic 
literature, both prose and verse The name of Hallgnm Petursson, 
whose Passton-hymns, “ the flower of all Icelandic poetry,” 
have been the most popular composition in the language, is 
foremost of all wtiters since the second change of faith The 
gentle sweetness of thought, and the exquisite harmony of word- 
mg in his poems, more than justify the popular verdict. His 
Hymns were finished in 1660 and published in 1666, two great 
Protestant poets thus bemg contemporaries A collection of 
Refonnatioo hymns, adapted, many of them, from the German, 
the Holar-book, had preceded them in 1619 There was a good 
deal of verse-writing of a secular kind, far inferior in every way, 
during this penod. In spite of the many physical distresses 
that weighed upon the island, ballads (fornkvcedi) were still 
written, ceasing about 1750, rimur composed, and more elaborate 
compositions puUiriied. 

The most notable names are those of the improvisatpre 


Stephen the Blind; Thorlak Gudbrandsson, autlior of Ulfar- 
Rimur, d 1707 ; John Magnusson, who wrote Hnstafla, a 
didactic poem ; Stefan Olafsson, composer of psalms, rimur, 
&c., d. i688 ; Gunnar Palsson, the author of Gunnarslag, often 
printed with the Eddie poems, c 1791, and Eggert OUfsson, 
traveller, naturalist and patriot, whose untimely death in 
1768 was a great loss to his country His Bunadar-balkr , a 
Georgic written, like Tusser’s Points, with a practual view of 
raising the state of agriculture, has always bien much prized. 
Paul Vidalin's ditues are very naive and devei. 

Of later poets, down to more recent times, pcrlups the best 
was Sigurd of Broadfirtli, many of whose prettiest poems were 
composed m Greenland like those of Jon Biarnisson before 
him, c. 1750 , John Thorlaksson’s translation of Milton’s great 
epic into Eddie verse is praisewoithy in intention, but, os 
may be unagined, falls far short of its aun. He also turned 
Pope’s Essay on Man and Klopstock’s Messiah into Icelandic. 
Benedikt Grondal tried the same experiment wiUi Homer iii 
his Jlton’s Kt'cedt, c. 1825. There is a fine prose translation 
of the Odyssey by Sweinbjorn EgiUson, the lexuographcr, liotli 
faithful and poetK 111 high degree 

Sagas. — The real strength of ancient Iielandic literature is 
shown in its most indigenous growtli, the “ Saga ” (sec also 
.Saga). This is, m its purest form, the life of a hero, composed 
in regular form, governed by fixed rules, and intended for oral 
recitation It bears the strongest likeness to the epic in all 
save its unversified form , in both are found, as fixed essentials, 
simplicity of plot, chronologiml order of events, set phrases used 
even in describing the restless play of emotion or the (Jiangefiil 
fortunes of a fight or a storm, while in lioth tlie absence of digres- 
sion, comment or intrusion of the narrator’s person is invariably 
momtamed. The saga grew up in the quieter days whicli followed 
the change of faitli (1002), when the deeds of the great lamilie#’ 
heroes were still chenslicd by their descendants, and the exploits 
of the great kings of Norway and Denmark handed down with 
reverence. Telling of stones was a recognized form of entertain- 
ment at all feasts and gatherings, and it was the neces.sily of 
the reciter which gradually worked them into a rcguUir form, 
by which the memory was relieved and the artistic features 
of the story allowed to be more carefully elaborated That 
this form was so perfect must be attributed to Irish influence, 
without which imJeeil there would have been a saga, but not 
the same saga. It is to the west that the best sagas belong , 
It is to the west that nearly every classic writer whose name 
we know belongs , and it is precisely in the west that the atl- 
mixture of Irish blood is greatest. In comparing the Irish tales 
with the saga, there will be felt deep divergencies in matter, 
style and taste, the ru hness of one contrasting with the chastened 
simplicity of the other, the one’s half-comic, half-earnest 
bombast is wholly unlike the other’s grim humour , the marvel- 
lous, so unearthly m the one, is almost credible in the other , 
but in both are the keen grasp of character, the biting phrase, 
the love of action and the delight in blood which almost assumes 
the garb of a religious passion 

When the saga had lieen fixed by a generation or two of oral 
reciters, it was written down ; and this stereotyped the form, 
so that afterwards when literary works were composed by 
learned men (such as Abbot Karl’s Swern's Saga and Sturla’s 
Islendtnga) the same style was adopted. 

Taking first the sagas relating to Icelanders, of whith some 
thirty-five or forty remain out of thnee that number, they 
were first written down between 1140 and 1220, in 
the generation which succeeded An and felt the * 

impulse his books had given to writing, on separate 
scrolls, no doubt mainly for the reciter’s convenience , they then 
went through the different phases which such popular com- 
positions have to pass in all lands — cditmg and compounding 
(1220-1260), padding and amplifying (1260-1300), and finally 
collection in large MSS. (14th century). Sagas exist showing 
all these phases, some pnmitive and rough, some refined and 
beautified, some diluted and weakened, according as their copyists 
have been faithful, artistic or foolish , for the first generation 
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of MSS. have all perished. We have also complex sagas put 
together in the 13th century out of the scrolls relating to a given 
loiality, such a group as still exists untouched in Vapnfirdtnga 
being fused into such a saga as Ntala or Laxdeela Of the authors 
nothing is known , we can only guess that some belong to the 
Sturlung school According to subject they fall into two classes, 
those relating to the older generation before Christianity and 
those telling of St Olaf’s contemporaries , only two fall into a 
third generation 

J3cginnmg with the sagas of the west, most perfect in style 
and form, the earliest in subject is that of Gold-Thort (r 930), 
whose adventurous career it relates ; Hema-\ionssaga tells of 
the burning of Blund-Ketil, a noble chief, an event which led 
to Thord Gclli's reforms next year (f 964), (960-980) 

tells of the career and death of that ill-fated outlaw , it is beauti- 
fully untten, and the verses by the editor (13th century) are 
good and appropriate , Hotd's Saga (980) is the life of a band 
of outlaws on Whalesfirth, and especially of their leader Hord 
Of later subject are the sagas of Havard and his revenge for his 
son, murdered by a neighbouring chief (997-1002) , of the 
/letifartrgasaga (990-1014), a typical tale of a great blood feud, 
written in the most primitive prose , of Gunnlaug and Hrafn 
(Gunttlaugssaga Ormstungu, 980-1008), the rival poets and then 
ill-starre<l love The verse m this saga is important and interest- 
ing To the west also lielong the three great complex sagas 
Egla, Eyrbyggta and Laxdeela The first (870-980), after 
noticing the migration of the father and grandfather of the hero 
poet Egil, and the origin of the feud between them and the km^s 
of Norway, treats fully of Egil’s career, his enmity with Eirik 
liloodaxe, his service with iEthclstan, and finally, after man)' 
adventures abroad, of his latter davs in Iceland at Borg, illustrat- 
ing very clearly what manner of men those great settlers and 
their descendants were, and the feelings of pride and freedom 
whidi led them to Iceland The style is that of Snorri, who 
had himself dwelt at Borg Eyrbyggta (890-1031) is the saga 
of politics, the most loosely woven of all the compound stories 
It includes a mass of information on the law, religion, traditions, 
&c , of the heathen days in Iceland, and the lives of Eric, the 
real discoverer of Greenland, Biorn of Broad wick, a famous 
chief, and Snorri, the greatest statesman of his day Dr Vigfusson 
would ascribe its editing and completion to Sturla the Lawman, 
c 1250 Laxdeela (910-1026) is the saga of Romance Its 
heroine Gudrun is the most famous of all Icelandic ladies. Her 
love for Kiartan the poet, and his career abroad, his betrayal 
by his friend Bolli, the sad death of Kiartan at his hands, the 
revenge taken for him on Bolli, whose slayers are themselves 
afterwards put to death, and the end of Gudrun, who becomes 
an anchorite after her stormy life, make up the pith of the 
story. The contrast of the characters, the rich style and fine 
dialogue which are so remarkable in this saga, have much m 
common with the best works of the Sturlung school 
Of the north there are the sagas of Kormak (930-960), most 
primitive of all, a tale of a w'lld poet’s love and feuds, containing 
many notices of the heathen times ; of Vatzdeelasaga (890-980). 
relating to the settlement and the chief family in Waterdale , 
of H all f red the poet (996-1014), narrating his fortune at King 
Olafs couit, his love affairs in Iceland, and finally his death 
and burial at Iona ; of Reyh-darla (990), which preserves the 
lives of Askell and his son Viga-Skuti , of Svarf-deela (980-990), 
a cruel, coarse story of the old days, with some good scenes in 
It, unfortunately imperfect, chapters i-io being forged ; of Vtga- 
Glum (970-990), a fine story of a heathen hero, brave, crafty 
and cruel To the north also belong the sagas of Gretti the 
Strong (1010-1031), the life and death of the most famous of 
Icelandic outlaws, the real story of whose career is mixed up 
w’lth the mvthical adventures of Beowulf, here put down to Gretti, 
and w'lth late romantic episodes and fabulous folk-tales (Dr 
Vigfusson would ascribe the best parts of this saga to Sturla, 
Its last editor, whose additions would be better away, must 
have touched it up about 1300), and the stones of the Ljosveintn- 
gasaga (1009-1060). Gudmund the Mighty and his family and 
neighbours are the heroes of these tales, which form a little 


cycle The Banda-manna saga (1050-1060), the only comedy 
among the sagas, is also a northern tale , it relates the struggles 
of a plebeian who gets a chieftancy against the old families of 
the neighbourhood, whom he successfully outwits , Ol-kofra 
j)aUr IS a later imitation of it in the same humorous strain The 
sagas of the north are rougher and coarser than those of the 
west, but have a good deal of individual character. 

Of tales relating to the east there survive the Weapon-firth 
cycle — the tales of Thorstem the White (c 900), of Thorstetn the 
Staffsmitten (c 985), of Gunnar Thtdrand’s Bane (1000-1008) 
and of the Weapon-firth Men (975-990), all relating to the family 
of Hof and their friends and kin for several generations — and 
the story of Hrafnkell Frey’s Priest (c. 960), the most idyllic 
of sagas and best of the eastern tales Of later times there are 
Droplaug’s Sons’ Saga (997-1007), written probably about iiio, 
and preserved in the uncouth style of the original (a brother’s 
revenge for his brother’s death is the substance of it , Brand- 
krossa \)attr is an appendix to it), and the tales of Thorstem 
Hall of Side’s Son (c 1014) and his brother Thidrandt (c 996), 
which belong to the cycle of Hall o' Side’s Saga, unhappily lost , 
they are weird tales of bloodshed and magic, with idyllic and 
pathetic episodes 

The sagas of the south are either lost or absorbed in that of 
Ntal (970-1014), a long and complex story into which are woven 
the tales of Gunnar Nial, and parts of others, as Brian Borotmhe, 
Hall o' Side, &c. It is, whether we look at style, contents or 
legal and historical weight, the foremost of all sagas. It deals 
especially with law, and contains the pith and the moral of all 
early Icelandic history Its hero Nial, type of the good lawyer, 
is contrasted with its villain Mord, the ensample of cunning, 
chicane, and legal wrong doing , and a great part of the saga 
u taken up with the three cases and suits of the divorce, the 
death of Hoskuld and the burning of Nial, which are given 
with great minuteness. The number and variety of its dramatis 
personae give it the liveliest interest throughout. The women 
Hallgerda, Bergthora and Ragnhild are as sharply contrasted 
as the men Gunnar, Skarphedin, Flosi and Kan The pathos 
of such tragedies as the death of Gunnar and Hoskuld and the 
burning is interrupted by the humour of the Althing scenes 
and the intellectual interest of the legal proceedings The plot 
dealing first with the life and death of Gunnar, type of the 
chivalry of his day, then with the burning of Nial by Flosi, 
and how it came about, and lastly with Kan’s revenge on the 
I burners, is the ideal saga-plot. The author must have been of 
the east, a good lawj^er and genealogist, and have composed it 
I about 1250, to judge from internal evidence It has been 
overworked by a later editor, c 1300, who inserted many spurious 
verses 

Relating partly to Iceland, but mostly to Greenland and 
Vinland (N. America), are the Floamannasaga (985-990), a 
good story of the adventures of Thorgils and of the ot 0/900- 
struggles of shipwrecked colonists in Greenland, a loaeioad 
graphic and terrible picture ; and Emkssaga rautSa North 
(990-1000), two versions, one northern (Flatey-book), ^"'**^®* 
one western, the better (in Hawk’s Book, and AM 557), the story 
of the discovery of Greenland and Vinland (Amenca) by the 
Icelanders at the end of the 9th century. Later is the Fostbree- 
drasaga (1015-1030), a very interesting story, told m a quaint 
romantic style, of Thorgeir, the reeWess henchman of King 
Olaf, and how his death was revenged m Greenland by his sworn 
brother the true-hearted Thormod Coalbrow’s poet, who after- 
wards dies at Sticklestad. The tale of Etnar Sookisscn {(. 1125) 
may also be noticed The lost saga of Poet Helgt, of which only 
fragments remain, was also laid in Greenland 
Besides complete sagas there arc embedded in the Hettns- 
krtngla numerous small \leettir or episodes, small tales of Ice- 
landers’ adventures, often relating to poets and their lives at 
the kings’ courts , one or two of these seem to be fragments of 
sagas now lost. Among the more notable are those of Orm 
Storolfsson, Ogmund DtjU, Halldor Snorrason, Thorstem Oxfoot, 
Hromund Halt, Thorwald Tasaldt, Svadt and Amof Herhngar-nef , 
Audunn of Westfirth, Sneglu-HMt, Hrafn of Hnti fiord, Hreidar 
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Hetmskt, Gtslt lUugtson, Ivor the poet, GuU^yEsu Thord, Einar 
Skulason the poet, Mam the poet, &c. 

The forged Icelandic sagas appear as early as the 13th century 
They are very poor, and either worked up on hints given in 
genuine stones or altogether apocryphal. 

/fwtorv.— About the year of the battle of Hastings was born 
An Frodi Thorgilsson (1067-1148), one of the blood of Queen 
Aud, who founded the famous historical school of Iceland, and 
himself produced its greatest monument in a work which can 
be compared for value with the English Domesday Book. 
Nearly all that we know of the heathen commonwealth may 
be traced to the collections of An. It was he too that fixed 
the style in which history should be composed in Iceland. It 
was he that secured and put into order the vast mass of frag- 
mentary tradition that was already dying out m his day. And 
perhaps it is the highest praise of all to him that he wrote m 
his own “ Danish tongue,” and so ensured the use of that tongue 
by the cultured of after generations. An’s great works are 
Konungabdk, or The Book of Kings, relating the history of the 
kings of Norway from the rise of the Ynglmg dynasty down to 
the death of Harald Sigurdsson in the year of his own birth 
This book he composed from the dictation of old men such as 
Odd Kolsson, from the genealogical poems, and from the 
various dirges, battle-songs and eulogia of the poets. It is 
most probable that he also compiled shorter Kings' Books 
relating to Denmark and perhaps to England. 'I'he Konungabdk 
IS preserved under the Heimsknngla of Snorri Sturloson, parts 
of It almost as they came from An’s hands, for example Ynglinga 
and Harald Fatrhair’s Saga, and the prefaces stating the plan 
and critical foundations of the work, parts of it only used as a 
framework for the magnificent superstructure of the lives of 
the two Olafs, and of Harald Hardrada and his nephew Magnus 
the Good. The best text of An’s Konungabdk {Ynglinga, and 
the sagas down to but not including Olaf Tryggvason’s) is that 
of Fnsbdk. 

The Book of Settlements {Landnamabok) is a wonderful per- 
formance, both in Its scheme and carrying out. It is divided 
into five parts, the first of which contains a brief account of 
the discovery of the island ; the other four, one by one taking 
a quarter of the land, describe the name, pedigree and history 
of each settler in geographical order, notice the most important 
facts m the history of his descendants, the names of their home- 
steads, their courts and temples, thus including mention of 4000 
persons, one-third of whom are women, and 2000 places The 
mass of information contained in so small a space, the clearness 
and accuracy of the details, the immense amount of life which 
IS breathed into the whole, astonish the reader, when he reflects 
that this colossal task was accomplished by one man, for his 
collaborator Kolsegg merely filled up his plan with regard to 
part of the east coast, a distnct with which An in his western 
home at Stad was little familiar. Landnamabok has reached us 
in two complete editions, one edited by Sturla, who brought 
down the genealogies to his own grandfather and grandmother, 
Sturla and Gudny, and one by Hawk, who traces the pedigrees 
still later to himself. 

An also wrote a Book of Icelanders {Islendtngabok, c. IJ27), 
which has perished as a whole, but fragments of it are embedded 
m many sagas and Kings' Lives ; it seems to have been a com- 
plete epitome of his earlier worlw, together with an account of 
the constitutional history, ecclesiastical and civil, of Iceland 
An abridgment of the latter part of it, the little Ltbellus Islan- 
dorum (to which the title of the bigger Liber — Islendingabdk — 
IS often given), was made by the historian for his friends Bishops 
Ketil and Thorlak, for whom he wrote the lAber {c. 1137) This 
charming little book is, with the much later collections of laws, 
our sole authonty for the Icelandic constitution of the common- 
wealth, but, “ much as it tells, the lost Liber would have been 
of still greater importance.” Kristm-Saga, the story of the 
christening of Iceland, is also a work of An’s, “ overlaid ” by 
a later editor, but often preserving An’s very words. This 
saga, together with several scattered tales of early Christians 
m Iceland before the change of faith (1002), may have made up 
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a section of tlie lost Liber. Of the author of these works little 
is» known. He lived in quiet days a quiet life ; but he shows 
himself m his works, as Snorri describes him, “ a man wise, 
of good memory and a speaker of the truth.” If Thucydides 
IS justly accounted the first political historian. An may be fitly 
styled the first of scientific historians. 

A famous contemporary and friend of An is Samund (1056- 
1133), a great churchman, whose learning so impressed his age 
that he got the reputation of a magician He was the friend of 
Bishop John, the founder of the great Odd-Verjar family, and 
the author of a Book of Kings from Harald Fairhair to Magnus 
the Good, in which he seems to have fixed the exact chronology 
of each reign It is most probable that he wrote in Latin. I'he 
idea that he had anything to do with the poetic Edda in general, 
or the Sun's Song in particular, is unfounded. 

The flame which An had kindled was fed by his successors 
in the i2th century. Eirik Oddsson (c. 1150) wrote the lives 
of Sigurd Evil-deacon and the sons of Harold Gille, in his 
Hryggiar-Stykki (Sheldrake), of which parts remain in the MSS. 
collections of Kings' Lives, Morkin-skinna, &c. Karl Jonsson, 
abbot of Thingore, the Benedictine minister, wrote {c 1184) 
Svernssaga from the lips of that great king, a fine racy biography, 
with a style and spirit of its own Boglunga-Sogur tell the 
story of the civil wars which followed Svern’s death They arc 
probably by a contemporary. 

The Latin Lives of Si Olaf, Odd’s m Latin (r. 1175), compiled 
from original authorities, and the Legendary Life, by another 
monk whose name is lost, are of the medieval Latin school of 
Saemund to which Gunnlaug belonged 

Snorri Sturlason {q.v.) was known to his contemporaries os 
a statesman and poet ; to us he is above all an historian Snorri 
(1179-1241) wrote the Lives of the Kings {Heimsknngla), from 
Olaf Tryggvason to Sigurd the Crusader inclusive , and we 
have them substantially as they came from his hand in the 
Great King Olaf's Saga , St Olaf's Saga, as in Heimsknngla and 
the Stockholm MS. ; and the succeeding Kings' Lives, as in 
Ilulda and Hrokkinskinna, in which, however, a few episodes 
have been inserted. 

These works were indebted for their facts to An’s labours, and 
to sagas written since An’s death , but the style and treatment 
of them arc Snorri’s own The fine Thucydidoan speeches, 
the dramatic power of grasping character, and the pathos and 
poetry that run through the stories, along with a humour siuh 
as IS shown in the Edda, and a varied grace of style that never 
flags or palls, make Snorri one of the greatest of historians 

Here it should be noticed that Heimsknngla and its class 
of MSS {Etrspennil, Jofraskinna, GuUtnskinna, Fns-bok and 
Kringla) do not give the full text of Snorri’s works. They are 
abridgments made in Norway by Icelanders for their Norwegian 
patrons, the Life of St Olaf alone being preserved intact, for the 
great interest of the Norwegians lay in him, but all the other 
Kings' Lives being more or less mutilated, so that they cannot 
be trusted for histone purposes , nor do they give a fair idea 
of Snorri’s style. 

Agrip IS a 12th-century compendium of the King's Lives from 
Harald Fairhair to Sverri, by a scholastic writer of the school of 
S*mund. As the only Icelandic abridgment of Norwegian 
history taken not from Snorri but sources now lost, it is of worth 
Its real title is Konunga-tal. 

Noregs Konunga-tal, now called Fagrskmna, is a Norse com- 
pendium of the Kings' Lives from Halfdan the Black to Svern’s 
accession, probably written for King Haakon, to whom it was 
read on his death-bed. It is an original work, and contains 
much not found elsewhere. As non-Icelandic it is only noticed 
here for completeness. 

Styrmi Karason, a contemporary of Snorri’s, dying in 1245, 
was a distinguished churchman (lawman twice) and scholar. 
He wrote a Life of St Olaf, now lost ; his authonty is cited 
He also copied out Landnamabdk and Sverrt's Life from his 
MSS , of which surviving copies were taken. 

Sturla, Snorri’s nephew, wrote the Hakonssaga and Magnussaga 
at the request of King Magnus, finishing the first c. 1265, the 
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litter c. 1280. King Haakoiv^s Life is preserved m full; of the 
other only fragments remain These are the last of the senes 
of historic -works which An’s labours began, from which the 
history of Norway for 500 years must be gathered. 

A few books relating the history of other Scanfdinavian realms 
will complete this survey. In Skioldunga-bok was told the 
history of the early kings of Denmark, perhaps derived from 
An’s collections, and running parallel to Ynglinga. The earlier 
part of it has perished save a fragment Sogu-brot, and citations 
and paraphrases in Saxo, and the mythical Ragnar Lodbrok*s 
and (iongu-flrolfs Sagas ; the latter part, Ltv^s of Harold Blue- 
tooth and the Kingt doim to Sveyn II., is still in existence and 
known as Skioldunga 

The Ktiulssaga is of later origin and separate authorships, 
parallel to Snorri’s Heimsknngla, but earlier in date. The 
Lives of King Voldemar and hts Son, written c 1185, by a 
contemporary of Abbot Karl’s, are the last of this senes. The 
whole were edited and compiled into one book, often quoted 
as Skioldunga, by a 13th-century editor, possibly Olaf, the 
White Poet, Sturla’s brother, guest and friend of King Valdemar 
IT J omsvikittga Saga, the history of the pirates of Jom, down 
to Knut the Great’s days, also relates to Danish history 

The tomplex work now known as Orkneyinga is made up of 
the Earls' Saga, lives of the first great carls, Turf-Einar, Thor- 
finn, (See , the Life of Si Magnus, founded partly on Abbot 
Robert’s Lafm life of him (r. 1150) an Orkney work, partly on 
Norse or Icelandic biographies , a Muacle-book of the same saint , 
the Live’! of Earl Rognwald and Sveyn, the last of the vikings, 
and a few episodes such as the Burntng of Bishop Adam. A 
scholastic sketch of the rise of the Scandinavian empire, the 
Foundation of Norway, dating e 1120, is prefixed to the whole 

Fatreyinga tells the tale of the conversion of the Fa;reys 
or Faroes, and the lives of its chiefs Sigmund and Leif, com- 
posed in the 13th century from their separate sagas by an 
Icelander of the Sturlung school. 

Biographies — The saga has already been shown in two forms, 
Its original epic shape and its later development applied to the 
lives of Norwegian and Danish kings and earls, as heroic but 
deeper and broader subjects than before. In the 13th century 
It is put to a third use, to tell the plain story of men’s lives 
for their contemporaries, after satisfying which demand it dies 
away for ever. 

These biographies are more literary and medieval and less 
poetic than the Icelandic sagas and king’s lives , their simplicity, 
truth, realism and purity of style are the same They run in 
two parallel streams, some l)eing concerned with chiefs and 
champions, some with bishops The former are mostly found 
embedded m the complex mass of stones known as .Sturlunga, 
from which Dr Vigfusson has extricated them, and for the first 
time set them m order. Among them are the sagas of Thorgtls 
and Hafltdi (iit8-h2i), the feud and peacemaking of two great 
chiefs, contemporaries of Ari , of Sturla (1150-1183), the founder 
of the great Sturlung family, down to the settlement of his 
great lawsuit by Jon Loptsson, who thereupon took his son 
Snorri the historian to fosterage, — a humorous story but with 
traces of the decadence about it, and glimpses of the evil days 
that were to come; of the Onundar-brennusaga (1185-1200), a 
tale of feud and fire-raising in the north of the island, the hero 
of which, Gudmund Dyri, goes at last into a cloister , of Hrafn 
Sveinbiomsson (1190-1213), the noblest Icelander of his day, 
warrior, leech, seaman, craftsman, poet and chief, whose life 
at home, travels and pilgrimages abroad (Hrafn was one of the 
first to visit Becket’s shrine), and death at the hands of a foe 
whom he had twice spared, are recounted by a loving friend 
in pious memory of his virtues, c 1220 , of Aron Htorleifsson 
(iaoo-1255), a man whose strength, courage and adventures 
befit rather a henchman of Olaf Tryggvason than one of King 
Haakon’s thanes (the beginning of the feuds that nse round 
Bishop Gudmund are told here), of the Stnnefell-men (1248- 
1252), a pitiful story of a family feud m the far east of Iceland. 

But the most important works of this class are the Islendmga 
Saga and Thorgils Saga of Lawman Sturla. Sturia and his 


brother Olaf were the sons of Thord Sturlason and his mistress 
'fhora Sturla was born and brought up in prosperous times, 
but his manhood was passed m the midst of strife, in which his 
family fell one by one, and he himself, though a peaceful man 
who cared little for politics, was more than once forced to fly 
for his life. While in refuge with Kmg Magnus, in Norway, 
he wrote his two sagas of that king and his father. After his 
first stay in Norway he came back m 1271, with the new Norse 
law-book, and served a second tune as lawman. The Islendmga 
must have been the work of his later years, composed at Fairey 
m Broadfirth, where he died, 30th July 1284, aged about seventy 
years The saga of Thorgils Skardt (1252-1261) seems to have 
lieen the first of his works on Icelandic contemporary history ; 
It deals with the life of his own nephew, especially his career 
in Iceland from 1252 to 1258 The second part of Islendmga 
(1242-1262), which relates to the second part of the civil war, 
telling of the careers of Thord Kakali, Kolbem the Young, Earl 
Gi/ur and Hrafn Oddsson The end is imperfect, there being 
a blank of some years before the fragmentary ending to which 
an editor has affixed a notice of the author’s death. The first 
part of (1202-1242) tells of the beginning and first 

part of the civil wars, the lives of Snorri and Sighvat, Sturla’s 
uncles, of his cousin and namesake Sturla Sighvatsson, of 
Bishop Gudmund, and Thorwald Gizursson,- the fall of the 
Sturlungs, and with them the last hopes of the great houses 
to maintain the commonwealth, being the climax of the story. 

Sturla’s power lies m his faithfulness to nature, mmute 
observance of detail and purity of style The great extent 
of his subject, and the difficulty of dealing with iL in the saga 
form, are most skilfully overcome j nor does he allow prejudice 
or favour to stand in the way of the truth He ranks below An 
in value and below Snorri in power ; but no one else can dispute 
his place in the first rank of Icelandic writers 

Of the ecclesiastical biographers, an anonymous Skalholt 
clerk lb the best He wrote Uungnaka, lives of the first fi\e 
bishops of Skalholt, and biographies of his patron Bishop Paul 
(Pdlssaga) and also of St Thorlak (Thorlakssaga) 'fhey are 
hill of interesting notices of social and church life, Thorlak 
was a learned man, and had studied at Pans and Lincoln, which 
he left in 1161. Tliese lives cover the years 1056-1193. Ihe 
life of St John, a great reformer, a contemporary of Thorodd, 
whom he emjiloyed to build a church for him, is by another 
author (1052-1121) The life of Gudmund {Gudmundar Saga 
Coda), as priest, recounts the early life of this Icelandic Becket 
till his election as bishop (1160-1202); his after career must 
lie sought out in Islendmga, It is written by a fnend and 
contemporary A later life by Arngnm, abbot of Thingore, 
written 1* 1350, as evidence of his subject’s sanctity, tells a good 
deal about Icelandic life, &c. The lives of Bishops Ami and 
Lawrence bring down our knowledge of Icelandic history mto 
the 14th century 'I'he former work, Arna Saga Btskups, is 
imperfect ; it is the record of the strafes of church and state 
over patronage rights and glebes, written c 1315 ; it now covers 
only the years 1269-1291 ; a great many documents are grv'en 
m It, after the modern fashion The latter, Laurentius Saga 
Btskups, by his disciple, priest Ernar Haflidason, is a charming 
biography of a good and pious man, whose chequered career 
m Norway and Iceland is picturesquely told (1334-1331). It 
IS the last of the sagas. Bishop Jon's Table-Talk (1325-1339) 
is also worth noticing ; it contains many popular stones which 
the good bishop, who had studied at Bologna and Pans, was 
wont to tell to his fnends. 

Annals.— -TI m Annals are now almost the sole matenal for 
Icelandic history ; they had begun earher, but after 1331 they 
got fuller and richer, till they end m 1430. The best are Atmales 
Regtt, ending 1306, Emar Hafbdason's Annals, known as “ Law- 
man’s Annws,” reaching to 1392, and preserved with others 
m Flateyhook, and the New Annals, last of all The Diploma- 
tarium Islandtcum, edited by Jon Sigurdsson, eontains what 
remains of deeds, mventones, letters, &c , from tiie oM days, 
completing our scanty material for this liaric penod of the 
island’s history. 
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Literature of Foreign Ongm . — After the union with Norway 
and change of law genuine tradition died out with the great 
houses 'ftie ordinary medieval literature reached Iceland 
through Norway, and every one began to put it into a vernacular 
dress, so neglecting their own classics that but for a few collectors 
like Lawman Hauk they would have perished entirely. 

The Norwegian kings, Haakon Haak^on (e 1225), and Haakon 
V (c 1305), employed Icelanders at their courts in translating 
the French romanc'es of the Alexander, Arthur and Charlemagne 
cycles. Some forty or fifty of these Rtddara-Sogur (Romances 
of Chivalry) remain. They reached Iceland and were eagerly 
read, many Rimur being founded on them Norse versions of 
Mary of Brittany's Lays, the stories of Brutus and of Troy, and 
part of the Pharsaha translated are also found The Speculum 
regale, with its interesting geographical and social information, 
IS also Norse, written c. 1240, by a Halogalander. The com- 
putistic and arithmetical treatises of Stiom-Odd, Biami the 
Number-skilled (d. 1173), and Hauk Erlendsson the Lawman 
(d 1334), and the geography of Ivar Bardsson, a Norwegian 
(c 1340), are of course of foreign origin A fewtracts on geography, 
&c , in Hauk’s book, and a Guide to the Holy Land, by Nicholas, 
abbot of Thwera (d 1158), complete the list of scientific works. 

The stones which contain the last lees of the old mythology 
and pre-history seem to be also non-Icelandic, but amplified 
by Icelandic editors, who probably got the plots from the Western 
Islands Volsunga Saga and Hewarar Saga contain quotations 
and paraphrases of lays by the llelgi poet, and Half's, Ragnar's 
and Asmund Kappabana's Sagas all have bits of Western poetry 
in them Hrolf Krakt's Saga paraphrases part of Btarkamal , 
Hromund Gripsson's gives the story of Helgi and Kara (the lost 
third of the Helgi trilogy); Gautrek’s Arroyo Odd's, Frtthtof’s 
Sagas, &c , contain shreds of true tradition amidst a mass of 
later fictitious matter of no worth With the Rtddara-Sogur 
they enjoyed great populanty in the r5th century, and gave 
matter for many Rimur Thtdrek's Saga, a late version of the 
Volsung story, is of Norse composition (e. 1230), from North 
German sources 

'The medieval religious literature of Western Europe also 
influenced Iceland, and the Homtltes (like the Laws) were, 
according to Thorodd, the earliest books written in the vernacu- 
lar, antedating even An’s histones The lives of the Virgin, 
the Apostles and the Saints fill many MSS (edited m four large 
volumes by Professor Unger), and are the works of many authors, 
chiefly of the 13th and 14th centuries , amongst them are the 
lives of SS Edward the Confessor, Osivald of Northumbria, 
Dunstan and Thomas of Canterbury Of the authors we know 
Priest Berg Gunsteinsson (d 1211); Kygn-Biorn, bishop-elect (d 
1237), Bishop Brand (d. 1264) , Abbot Runolf(d 1307); Bishop 
Lawrence’s son Arni {c, 1330) ; Abbot Berg {c 1340), &c A 
paraphrase of the historical books of the Bible was made by 
Bishop Brand (d 1264), called Gydinga Sogur. About 1310 
King Haakon V ordered a commentary on the Bible to be made, 
which was completed down to Exodus xix To this Brand’s 
work was afterwards affixed, and the whole is known as Stiorn 
'The Norse version of the famous Barlaam and Josaphat, made 
for Prince Haakon {e 1240), must not be forgotten. 

Post-classical Literature — The post-classical literature falls 
chiefly under three heads — religious, literary and scientific 
Under the first comes foremost the noble translation of the New 
Testament by Odd Gottskalksson, son of the bishop of H6Iar 
Brought up m Norway, he travell^ m Denmark and Germany, 
and took upon him the new faith before he returned to Iceland, 
where he b^me secretary to Bishop Ogmund of Skalholt. Here 
he began by translatmg the Gospel of Matthew into his mother- 
tongue m secret. Having finished the remainder of the New 
Testament at his own house at Gives, he took it to Denmark, 
where it was printed at Roskild in 1540. Odd afterwards 
translated the Psalms, and several dtevotional works of the day, 
Oorvimis^s EptsUes, &c He was made lawman of the north 
and west, and died from a fall in the La-xa in Kios, June 1556. 
Three years after his death the first press was set up in Icel^d 
by John Matthewson, at Breidabolstad, in Kuniifioe, and a 
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Gospel and Epistle Book, according to Odd’s version, issued from 
It IB 2562. In 1^84 Bishop Gudbrand, who had brought Over a 
splendid fount of type from lOenmark m 1575 (which he com 
pleted with his own hands), printed a translatwn of the whole 
Bible at H 61 ar, incorporating Odd's versions and some books 
(Proverbs and the Son of Sirach, 1580) translated by Bishop 
Gizar, iHit supplying most of the Old Testament himself This 
fine volume was the liasis of every Bible issued for Iceland till 
1826, when It was replaced by a bad modern version For 
beauty of language and faithful simplicity of stvle the finer 
parts of this version, especially the New Testament, have never 
been surpassed 

The most notable theological work Iceland ever produfcd is 
the Poshll-Book of Bishop John Vidalin (1666 1720), whose 
bold homely style and stirring eloquence made “ John’s Book,” 
as it is lovingly called, a favourite in every household, till in the 
19th century it was replaced for the worse hy the more senti- 
mental and polished Danish tracts and sermons Thcologual 
literature is very popular, and many works on this siihiect, 
chiefly translations, will be found in the lists of Icelandic biblio- 
graphers 

I’he first modern scientific work is the Iter per patnam of 
Eggert Olafsson and Biarni Paulsson. which gives an account 
of the physical peculiarities — fauna, flora, &c — of the island 
as far as could be done at the date of its appearance, 1772 
The island was first made known to “ the world ” by this book 
and by the sketch of Unno von I'roil, a Swede, who accompanied 
Sir Joseph Banks to Iceland in 1772, and afterwards wrote 
a senes of ” letters ” on the land and its literature, &c This 
tour was the forerunner of an endless scries of ” travels,” of which 
those of Sir W J Hooker, Sir (1 S Mackenzie (i8io), Ebene/er 
Henderson (1818), Joseph Paul Gaimard (1838-1843), Paijkull 
(1867) and, lastly, that of Sir Richard Burton, an excellent 
account of the land and people, crammed with information of 
every kind (187?), are the best, 

Iceland is emphatically a land of proverbs, while of folk-tales, 
those other keys to the people’s heart, there is plentiful store 
Early work in this direction was done by )on Gudmundsson, 
Olaf the Old and John Olafsson m the 17th century, who all 
put traditions on paper, and their labours were rompletcd hv 
the magnificent collection of Jon Arna.son (1862-1864), who 
was inspired by the example of the Grimms Many tales ar< 
but weak echoes of the sagas ; many were family legends, 
many are old fairy tales in a garb suited to their new northern 
honoe , but, besides all these, there are a number of traditions 
and superstitions of indigenous origin 

The Renaissance of Iceland dates from the beginning of the 
17th century, when a school of antiquaries arose Arngnm 
Jonsson’s Brevts commentarius (1593), Crymwgaea (1609), 
were the first-fruits of this movement, of which Bishops Odd, 
Thorlak and Bryniulf (worthy parallels to Parker and I.aud) 
were the wi&e and earnest supporters. The first (d 1630) collected 
much material for church history The second (d 1656) saved 
Sturlunga and the Bishops' Lives, encouraged John Egilsson to 
write his New Hungerwaker, lives of the bishops of the Dark 
Ages and Reformation, and helped Biorn of Skardsa (d r655), 
a bold and patriotic antiquary (whose Annals continue F.inar’s), 
m his researches The last (d 1675) collected a fine library of 
MSS, and employed the famous copyist John Erlendsson, 
to whom and the bishop’s brother, John Gizurarsson (d. 1648), 
we are indebted for transcripts of many lost MSS. 

Torfacus (1636-1719) and Bartholin, a Dane (d, 1690), roused 
the taste for northern literature in Europe, a taste which has 
never since flagged , and soon after them Arm Magnusson 
(1663-1730) transferred all that remained of vellum and good 
paper MSS. m Iceland to Denmark, and laid the foundations 
of the famous library and bequest, for which all Icelandic students 
are so much beholden. For over forty years Ami stuck to his 
task, rescuing every scrap he could lay hands on from the 
nsks of the Icelandic climate and carelessness, and when he 
died only ooe good MSS. remained m the island. Besides his 
magnificent collection, there are a few MSS of great value at 
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Upsala, at Stockholm, and in the old royal collection at Copen- 
hagen. Those in the university library in the latter city perished 
in the fire of 1 7 28. Sagas were printed at Upsala and Copenhagen 
m the 17th century, and the Arna-Magnaean fund has been work- 
ing since 177a. In that year appeared also the first volume 
of Bishop Finn Jonsson’s Htstona ecclesiasttca Islandtae,a. work 
of high value and much erudition, containing not only ecclesi- 
astical but civil and literary history, illustrated by a well-chosen 
mass of documents, 870-1740. It has been continued by 
Bishop P Peterson to modern times, 1740-1840. The results, 
however, of modern observers and scholars must lie sought for 
m the periodicals, Sajn, Felagsrit, Ny Felagsnt and others. John 
Espolin's Arbakr is very good up to its date, 1821. 

\ brilliant sketch of Icelandic classic literature is given by Dr 
Gudbranclr Vigfiisson in the Prolegomena to Sturlunga Saga (Oxford, 
1870) It replaces much earlier work, especially the Sctagraphia 
of Halfdan I'lnarsson (1777), and the Saga-Htbhotek of Muller 
The numerous editions of the classics by the Icelandic societies, 
the Danish S(x:i^t6 des Antiquit6s, Nordiske Litteratur Samfund, 
and the new (lammel Nordiik Litteratur Samfund, the splendid 
Norwegian editions of Unger, the labours of the Icelanders Sigurdsson 
and tiislason, and of those foreign scholars in Scandinavia and 
(icrmany who have thrown themselves into the work of illustrating, 
publishing and editing the sagas and poems (men like P A Munch, 
S Bugge, F W Bcrgmann, Th Mdbius and K von Maurer, to name 
only a few), can only be referred to here See also fmnur J6nsson, 
Den OUhwrske og Oldtslanske Litteratuvi Histovie (Copenhagen, 
1803-1900), R B Andirson’s translation (Chicago, 1884) of Wmkel 
Horn’s History of the Literature of the Siandinavian North , and VV 
Morris and E Magnusson’s / ifirarv (F Y P) 

Recent Literatlre 

1 'he recent literature of Iceland has been m a more flourishing 
state than ever before since the t.^th century. Lyrical poetry is 
by far the largest and the most interesting portion of it “rhe 
great influence of J6nas Hallgrimsson (1807-1845) is still felt, 
and his school was the reigning one up to the end of the 19th 
century, although then a change seemed to be in sight. The 
most successful poet of this school is Steingrimr Thorsteinsson 
(b 1830) He IS specially famous for his splendid descriptions 
of scenery {The Song of Gthhakkt), his love-songs and his 
sarcastic epigrams. As a translator he has enriched the literature 
with The Arabian Ntghtt, Sakunlala, King Lear and several 
other masterpieces of foreign literature. Equal in fame is 
Matthias Jochumsson (b 1835), who, following another of 
Jonas Hallgrimsson ’s many ways, has successfully revived the 
old metres of the classical Icelandic poets, whom he resembles 
in his majestic, but sometimes too gorgeous, language He is 
as an artist inferior to Steingrimr Thorsteinsson, but surpasses 
him m bold flight of imagination He has successfully treated 
subjects from Icelandic history (Greittsljdfi, a series of poems 
about the famous outlaw Grettir). His chief fault is a certain 
carelessness in writing , he can never write a bad poem, but 
rarely a poem absolutely flawless He has translated Tegner’s 
Fnthtofs Saga, several plays of Shakespeare and some other 
foreign masterpieces The great religious poet of Iceland, 
Hallgrimr PiHursson, has found a worthy successor in Valdemar 
Briem (b 1848), whose Songs of the Bible are deservedly 
popular He is like Matthias Jochumsson in the copious flow 
of his rhetoric , some of his poems are perfect both as regards 
form and contents, but he sometimes neglects the latter while 
polishing the former An interesting position is occupied by 
Benedict Grondal (b 1826), whose travesties of the old 
romantic stones,' and his Aristophanic drama Gandretthn 
(“ The Magic Ride ”) about contemporary events, are among 
the best satirical and humorous productions of Icelandic 
literature. 

Influenced by J6nas Hallgrimsson with regard to language 
and poetic diction, but keeping unbroken the traditions of 
Icelandic medieval poetry maintained by Sigurbr Brei&fjorS 
(1798-1846), is another school of poets, very unlike the first. 
In the middle of the 19th century this school was best represented 
by HjAlmar Jbnsson from B 61 a (1796-1875), a poor farmer 

^ e g “ The Battle of the Plains of Death," a burlesque on the 
battle of Solfermo 


with little education, but endowed with ^eat poetical talents, 
and the author of satirical verses not inferior to those of Juvenal 
both m force and coarseness. In the last decades of the 19th 
century this school produced two poets of a very high order, 
both distinctly original and Icelandic. One is P 411 Olafsson 
(I) 1827) His songs are mostly written in the medieval 
quatrains (ferskeytla), and are generally of a humorous and 
satirical character ; his convivial songs are known by heart 
by every modem Icelander ; and although some of the poets 
of the present day are more admired, there is none who is 
more loved by the people. The other is Porsteinn Erhngsson 
(b 1858) His exquisite satirical songs, in an easy and elegant 
but still manly and splendid language, have raised much dis- 
cussion. Of his poems may be mentioned The Oath, a series 
of most beautiful ballads, with a tragical love-story of the 17th 
century as their base, but with many and happy satirical allusions 
to modern life ; Jorundr, a long poem about the convict king, 
the Danish pirate Jorgensen, who nearly succeeded in malting 
himself the master of Iceland, and The Fate of the Gods and The 
Men of the West (the Americans), two poems which, with their 
anti-clerical and half-socialistic tendencies, have caused strong 
protests from orthodox Lutheran clergy. Near to this school, 
but still standing apart, is Grimur Thomsen (b 1820). 

In the beginning of the ’eighties a new school arose — having 
its origin m the colony of Icelandic students at the University 
of Copenhagen Ihey had ail attended the lectures of Georg 
Brandes, the great reformer of Scandinavian literature, and, 
influenced by his literary theories, they chose their models in 
the realistic school. This school is very dissimilar from the 
half-romantic school of Jonas Hallgrimsson , it is nearer the 
national Icelandic school represented by P 411 Olafsson and 
])orstemn Erhngsson, but differs from those writers by intro- 
ducing foreign elements hitherto unknown in Icelandic literature, 
and — especially in the case of the prose-writers — by imitating 
closely the style and manner of some of the great Norwegian 
novelists. Their influence brought the Icelandic literature into 
new roads, and it is interesting to see how the tough Icelandic 
element gradually assimilates the foreign. Of the lyrical poets, 
Hannes Hafstemn (b i86i) is by far the most important 
In his splendid ballad. The Death of Skarphedtnn, and in his 
beautiful series of songs describing a voyage through some of 
the most picturesque parts of Iceland, he is entirely original , 
but in his love-songs, beautiful as many of them are, a strong 
foreign influence can be observed Among the innovations 
of this poet we may note a predilection for new metres, sometimes 
adopted from foreign languages, sometimes invented by himself, 
a thing practised rarely and generally with small success by 
the Icelandic poets. 

No Icelandic novelist has as yet equalled Jon Thoroddsen 
(1819-1868). The influence of the realistic school has of late 
been predominant The most distinguished writer of that 
school has been Gestur Palsson (1852-1891), whose short stones 
with their sharp and biting satire have produced many imitations 
in Iceland. The best are A Home of Love and Captain Sigurd 
J6nas Jonasson (b. 1856), a clergyman of northern Iceland, 
has, in a senes of novels and short stones, given accurate, but 
somewhat dry, descriptions of the more gloomy sides of Icelandic 
country life. His best novel is RanditSr from Hvassafell, an 
historical novel of the middle ages Besides these we may 
mention Torfhildur Holm, one of the few women who have 
distinguished themselves in Icelandic literature. Her novels 
are mostly historical. The last decade of the 19th century 
saw the establishment of a permanent theatre at Reykjavik. 
The poet Matthias Jochumsson has written several dramas, 
but their chief merits are lyrical. The most successful of Icelandic 
dramatists as yet is IndriCi Einarsson, whose plays, chiefly 
historical, m spite of excessive rhetoric, are very interesting 
and possess a true dramatic spirit. 

In geography and geology porvaldr Thoroddsen has acquired 
a European fame for his researches and travels m Iceland, 
j especially in the rarely-visited interior. Of his numerous 
i wntings in Icelandic, Danish and German, the History of 
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Icelandic Geography is a monumental work. In history PAll 
MelstefS’s (b 1812) chief work, the large Htstory of the Worlds 
belongs to this period, and its pure style has had a beneficial 
influence upon modem Icelandic prose. 

Of the younger historians we may mention Porkell Bjarnason 
{Htstory of the Reformation tn Iceland). J6n Porkelsson (b. 
1822), inspector of the archives of Iceland, has rendered great 
services to the study of Icelandic history and literature by his 
editions of the Diplomatartum Islandtcum and Obttuartum 
Islandtcum, and by his Icelandic Poetry tn the /jth and j6th 
Century, written in Danish, an indispensable work for any student 
of that period. A leading position among Icelandic lexicographers 
is occupied by Jon Porkelsson, formerly head of the Latin school 
at Reykjavik, whose Supplement til tslandske Ordbviger, an 
Icelandic- Damsh vocabulary (three separate collections), has 
hardly been equalled in learning and accuracy Other dis- 
tinguished philologists are his successor as head of the Latin 
school, Bjom Ma^usson Olsen {Researches on Sturlunga, Art 
the Wise, The Runes tn the Old Icelandic Literature — the last 
two works m Danish) ; Finnur Jonsson, professor at the Uni- 
versity of Copenhagen {History of the Old Nonoegtan and Ice- 
landic Literature, in Danish, and excellent editions of many old 
Icelandic classical works) , and Valter Gucimundsson, lecturer 
at the University of Copenhagen (several works on the old archi- 
tecture of Scandinavia) and editor of the influential Icelandic 
literary and political review, timreihin {“ The Locomotive ”). 

See J C Poestion, Islandtsche Dichter der Nemeit (Leipzig, 1897) , 
C Kuchler, GesOnchte der tsldndischen Duhiung der Neuzett (Leipzig, 
1896) , Ph Schweitzer, Island, Land und Leiite (Leipzig, 1885) , 
\Iexander Baumgartner, /f/and und die Faroer (Freihurg im Breisgau, 
1889). (S Be) 

ICELAND MOSS, a lichen {Cetrana islandica) whose erect or 
ascending foliaceous habit gives it something of the appearance 
of a moss, whence probably the name. It is often of a pale 
chestnut colour but varies considerably, being sometimes almost 
entirely greyish white ; and grows to a h(Mght of from 3 to 4 
in , the branches being channelled or rolled into tubes, which 
terminate in flattened lobes with fringed edges. It grows 
abundantly m the mountainous regions of northern countries, 
and it IS specially characteristic of the lava slopes and plains 
of the west and north of Iceland. It is found on the mountains 
of north Wales, north England, Scotland and south-west 
Ireland. As met with in commerce it is a light-grey harsh 
cartilaginous body, almost destitute of colour, and having a 
slightly bitter taste. It contains about 70 % of lichenin 01 
lichen-starch, a body isomeric with common starch, but wanting 
any appearance of structure. It also yields a peculiar modifica- 
tion of chlorophyll, called thallochlor, fumaiic acid, licheno- 
stearic acid and cetraric acid, to which last it owes its bitter 
taste It forms a nutritious and easily digested amylaceous 
food, being used in place of starch in some preparations of 
cocoa It IS not, however, in great request, and even in Iceland 
it IS only habitually resorted to in seasons of scarcity. Cetranc 
acid or cetrann, a white micro-crystalline powder with a bitter 
taste, IS readily soluble in alcohol, and slightly soluble m water 
and ether It has been recommended for medicinal use, in doses 
of 2 to 4 grains, as a bitter tonic and aperient. 

ICE-PLANT, the popular name for Mesembryanthemum 
crystaUtnum, a hardy annual most effective for rockwork. It 
IS a low-growing spreading herbaceous plant with the fleshy 
stem and leaves covered with large glittering papillae which 
give it the appearance of being coated with ice. It is a dry- 
country plant, a native of Greece and other parts of the Mediter- 
ranean region, the Canary Islands, South Africa and California. 
Mesembryanthemum is a large genus (containing about 300 
species) of erect or prostrate fleshy herbs or low shrubs, mostly 
natives of South Africa, and rarely hardy m the British Isles 
where they are mostly grown as greenhouse plants. They bear 
conspicuous white, yellow or red flowers with many petals inserted 
in tlw calyx-tube. The thick fleshy leaves are very variable 
in shape, and often have spiny rigid hairs on the margin. They 
are essentially sun-loving plants. The best-known member of 
the genus is M. cordtfoltum, var. variegatum, with heart-shaped 
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green and silvery leaves and bright rosy-purple flowers It is 
extensively used for edging flower-beds and borders during the 
summer months. 

ICE-YACHTING, the sport of sailing and racing ice-boats 
It IS practised in Great Britain, Norway and Sweden, to some 
extent, and is very popular in Holland and on tl\e Gulf of Finland, 
but Its highest development is in the United States and Canada. 
The Dutch ice-yacht is a flat-bottomed boat resting crossways 
upon a planking about three feet wide and sixteen long, to whith 
are affixed four steel runners, one each at bow, stern and each end 
of the planking. The rudder is a fifth runner fixed to a tillei 
Heavy mainsails and jibs are generally used and the Ixiat is 
built more for safety than for speed. The ice-boat of the Gulf 
of Finland is a V-shaped frame with a heavy plank running 
from bow to stern, in which the mast is stepped The stern or 
steering runner is worked by a tiller or wheel. The sail is a 
large lug and the boom and gaff are attached to the mast bj 
travellers. The passengers sit upon planks or rope netting 
The Russian Ixiats are faster than the Dutch. 

In 1790 ice-vachting was in vogue on the Hudson rivei, its 
headquarters being at Poughkeepsie, New York The type was a 
square box on three runners, the two forward ones being nailed 
to the box and the third acting as a rudder operated by a tiller 
The sail was ,i flatheaded sprit I’his primitive style generally 
obtained until 185^, when triangular frames with “ Ixixes ” for 
the crew aft and jib and mainsail rig were introduced. A heavy, 
hard-ridmg type soon developed, with short gaffs, low sails, 
large jibs and booms extending far over the stern. It was over- 
canvassed and the mast was stepped directly over the runnur- 
plank, bringing the centre of sail-balance so far aft that the boats 
were apt to run away, and the over-canvassing frequently caused 
the windward runner to swing up into the air to a dangerous 
height. The largest and fastest example of this type, which 
prevailed until 1879, was Commodore J A Roosevelt’s first 
“ Icicle,” which measured 69 ft. over all and carried 1070 sq ft 
of canvas In 1879 Mr H. Relyea built the “ Robert Scott,” 
which had a single backbone and wire guy-ropes, and it Ixicame 
the model for all Hudson river ice-yachts. Masts were now 
stepped farther forward, jibs were shortened, l>ooms cut down, 
.end the centre of sail-balance was brought more inboard and 
higher up, causing the centres of effort and resistance to come 
more in harmony. The shallow steering-box became elliptual 
In 1881 occurred the first race for the American Challenge 
Pennant, which represents the championship of the Hudson river, 
the clubs competing including the Hudson river. North Shrews- 
bury, Orange lake, Newburgh and Carthage Ice-Yacht Clubs 
The races are usually sailed five times round a triangle of which 
each leg measures one mile, at least two of the legs lx;ing to 
windward. Ice-yachts are divided into four classes, carrying 
respectively 600 sq. ft of canvas or more, between 450 and 
600, between 300 and 450, and less than 300 sq. ft Ice-yachting 
is very popular on the Great Lakes, both m the United States 
and ( anada, the Kingston (Ontario) Club having a fleet of ov( r 
25 sad Other important centres of the sport are Lakes Minne- 
tonka and White Bear in Minnesota, Lakes Winnebago and 
Pepin in Wisconsin, Bar Harbor lake m Maine, the St Lawrence 
river, Quinte Bay and Lake Champlain. 

A modem ice-yacht is made of a single-piece backbone 
the entire length of the boat, and a runner-plank upon which 
It rests at right angles, the two forming a kite-shaped frame. 
The best woods for these pieces are basswood, butternut and 
pine They are cut from the log in such a way that the heart of 
the timber expands, giving the planks a permanent curve, u hich, 
m the finished boat, is turned upward. The two forward runners, 
usually made of soft cast iron and about 2 ft 7 in long and 2 j 
in. high, are set into oak frames a little over 5 ft long and 
5 in. high The runners have a cutting edge of 90 %, though a 
V-shaped edge is often preferred for racing. The rudder is a 
runner about 3 ft. 7 in. long, worked by a tiller, sometimes made 
very long, 7^ ft. not being uncommon. This enables the helms- 
man to he in the box at full length and steer with his feet, 
leaving his hands free to tend the sheet. Masts and spars are 
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generally made hollow for racing-yachts and the rigging is 
pliable steel wire. The sails are of lo-oz. duck for a boat 
carrying 400 sq. ft. of canvas. They have very high peaks, 
short hoists and long booms. The mainsail and jib rig is general, 
but a double-masted lateen rig has been found advantageous. 
'I'he foremost ice-yacht builder of America is tb K. Buckhout 
of Poughkeepsie. 

An ice-yacht about 40 ft. in length will carry 6 or 7 passengers 
or crew, who are distributed in such a manner iis to preserve the 
balance of the boat. In a good breeze the crew lie out on the 
windward side of the runner-plank to btilance the boat and 
reduce the pmssure on the leeward runner. A cour.se of 20 m. 
with many turns has been sailed on the Hudson in less than 
48 minutes, the record for a measured mile with flying .start 
being at the rate of about 72 m. an hour, in a high wind, 
however, ice-yachts often move at the rate of 85 and even 90 m. 
an hour. 

Several of the laws of ice navigation seem marvellous to the 
uninitiated. Commodore Irving Grinnell, who has made a 
scientific study of the sport, says : “ The two marked pecu- 
liarities of ice-yachting which cause it to differ materially from 
yachting on the sea are ; (i) Sailing faster than the wind. 
(2) Sheets flat aft under all circumstances.'’ Mr H. A. Buck, 
in the “ Badminton Library," Skating, Curling, Tobogganing, 
&■('., thus explains these paradoxes. An ice-boat sails Lister 
than the wind because she invariably sails at some angle to it. 
'I'he momentum is increased by every puff of wmd striking 
the sails ol)liquely, until it is finally equalled by the increase 
of friction engendered. Thus the continued bursts of wind 
against the sails cause a greater accumulation of speed in the 
ice-yacht than is possessed by the wind itself. When the boat 
sails directly before the wind she is, like a balloon, at its mercy, 
and thus does not sail faster than the wind. 'Fhe ice-yacht 
always sails with its sheets flat aft, because the greater speed 
of the boat changes the angle at which the wind strikes the sail 
from tliat at which it would strike if the yacht were stationary 
to such a degree that, in whatever direction the yacht is sailing, 
the result is always the same as if the yacht were close-hauled 
to the Aviml. It follows that the yacht is actually overhauling 
the wind, and her canvas shivers as if in the wind’s eye. When 
eased off her momentum becomes less and less until it drops 
to the velocity of the wind, when she can readily be stopped 
by being spun round and brought head to the wind. 'Fhe 
latter method is cme way of “ coming to,” instead of luffing 
up in the usual way from a beam wind. In beating to windward 
an ice-boat is handled like a water yacht, though she points 
more closely. 

On the bays near New York a peculiar kind of ice-boat has 
developed, called sfootrr, which maj' be described as a toboggan 
with a sail. A typical scooter is about 1 5 ft. long with an extreme 
beam of 5 ft., perfectly oval in form and flat. It has mainsail 
and jib carried on a mast 9 or 10 ft. long and set well aft, and is 
provided with two long jxirallel metal runners. There is no 
rudder, the scooter Ixiing steered entirely by trimming the sails, 
particularly the jib. As the craft is Hat and buoyant it sails 
well in water, and can thus be used on very thin ice without 
danger. A speed of 50 m. an hour has been attained by a scooter 
(see Outing for March 1905). 

See Ice Sf^orts, ia the "Isthmian Library"; Skating, Curling, 
Tobogganing, S-c, in the " Badminton Library." 

I-CH'ANG (Yi-ch'ang, anciently known as Yi-ling), a town 
of China in the province of llu-peh, one of the four }X)rts opened 
to foreign trade by treaty in 1877. It is situated in 30® 42' N. 
and (approximately) ii r° 20' K., on the Yangtsze-Kiang, 1000 m. 
from Shanghai. Built on the left bank of the river where it 
escapes from the ravdnes and gorges which for 350 m. have 
imprisoned its channel, I-CKang is exposed to considerable 
risk of floods ; in 1870 the waters rose 20 ft. in one day, and 
the town had many of its houses and about half of its wall swept 
away. The first Knglish vessels to ascend the river as far as 
I-ch'ang were those of Admiral Sir James Hope’s expedition 
in 1861. All cargo to or from Szech'uen is here transhipped [ 


from steamer to junk, or vice versa. About 10 m. abo^"e I-ch'ang 
the fame*! .sceneiy of the Yangtsze gorges begins. Through 
these the great river runs in a series of rapids, which make 
navigation by vessels of any size extremely difficult. A veiy' 
large trade, nevertheless, i.s carried on by this route between 
Chungk'ing and I-ch'ang. As a local centre of distribution this 
port IS of no great conseriuencc, the transhipment trade with 
Szech'uen being almost its sole business. 'I’he fiopiilafion is 
estimated at 35,000. The number of foreign residents is very- 
small, trade being carried on by Chinese agents. Before the 
anti-opium campaign of 1906 (see CinN.\) opium W'as much 
grown. 'Fhe trade of the port amounted in 1899 to ^531,229, 
and in 1904 to the principal import being cotton 

yarn luul the principal export opium. 

ICHNEUMON (Gr. Ixrevium'^ from /’yrei'etc, to track out), 
the common n.ame of the North African representative of a 
number of small weasel-shaped mammals belonging to the 
carnivorous family Viverridae ; the Indian representatives 
of the group being known as mongooses. A large number of 
species of the type genus are knowm, and range over southern 
Asia and all Africa, the typical Ilerpestes ichneumon also occurring 
in the south of Spain, 'I’he latter is an inhabitant of Kg>q)t 
and the north of Africa, where it is known to foreign residents 
as " Fharaoh’.s rat.” It is covered with long harsh fur of a tawny- 
grey colour, darker on the head and along the middle of the 
back, its legs reddish and its feet and tail black. It lives largely 
on rats and mice, birds and reptiles, and lor this reason it is 
domestiaited. It i.s, however, fond of }K)ultry and their eggs, 
and its depredations among fowls detract from its merits as a 
vermin-killer. During the inundations of the Nile it is said 
to approach the habitations of man, but at other seasons 
it keeps to the fields and to the banks of the river. 'Fhe Indian 
mongoose (//. mungo) is considerably smaller than the Egyptian 
animal, with fur of a 
pale-grey colour, the 
hairs being largely 
white-ringed, while 
the cheeks and 
throat are more or 

ufu fv aTii ct^il is^fre^ Egyptian Ichneumon (Her pastes ichneumon). 
qnently domesticated, ft is especially serviceable in India as a 
.serpent-killer, destroying not only the eggs and young of these 
creatures, hut killing the most venomous adult snakes. 'Fhe 
fact that it survives those encounters has led to the belief 
that it either enjoys immunity from the effcct.s of .snake 
poison, or that after being bitten it has recourse, as the 
Hindus maintain, to the root of a plant as an antidote. 
It has been found, how'ever, that when actually bitten 
it falls a victim to the poison as rapidly as other mammals, 
while there is no evidence of its seeking a vegetable antidote. The 
truth seems to be that the mongoose, by its exceeding agility 
anrl quickness of eye, avoids the fangs of the snake while fixing 
its own teeth in the back of the reptile’s neck. Moreover, 
when excited, the mongoose erf*cts its long stiff hair, and it 
must be very difficult for a snake to drive its fangs through 
this and the thick skin which all the membi'rs of the genus possess. 
The mongoo.se never hesitates to attack a snake ; the moment 
he sees his enemy, " his whole nature,” writes a spectator of one 
of those fights, " appears to be changed. His fur stand-s on end, 
and he presents the incarnation of intense rage. The snake 
invariably attempts to esaqx*, but, finding it impossible to evade 
the rapid onslaught of the mongoose, raises his crest and lashes 
out fiercely at his little persecutor, who seems to delight in dodg- 
ing out of the way just in time. This goes on until the mongoose 
sees his opportunity, when like lightning he rushes in and 
seizes the snake with his teeth hy the back of the neck olo.se 
to the head, shaking him as a terrier does a rat. These tactics 
are repeated until the snake is killed.” 'Fhe mongoose is equally 
dexterous in killing rats and other four-footed vermin. 

ICHNEUMON-FLY, a general name applied to parasitic 
insects of the section Ichneumonoidea (or Entomophaga), order 
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Hymenopteroj from the typical genus Ichneumon, belonging to 
the chief family of Idiat section — itself fancifully so called 
after the Egyptian xmunmal (Herpestes). The species of the 
families (Ichneutnomdae, Braconidcte, Evanudae, Proetotryptdae, 
and Chalctdtdae are often indiscriminately called “ Ichneumons.” 
but the “ super-family ” of the Xchneumonoidea in the classifica- 
tion of W H. Ashmead contains only the Evcmttdae, the Stepk- 
amdae, and the large assemblage of insects usually mcluded 
in the t^\o famihes of the Ickneumomdae and the Bracontdae, 
which are respectively equivalent to the Ichneumones genutni 
and /. adsctU of older naturahsts, chiefly differmg m the former 
having two recurrent nerves to the anterior wing, whilst the latter 
has only one such nerve. The Ichneumontdae proper are one 
of the most extensive groups of insects. Gravenhorst described 
some 1650 European species, to which considerable subsequent 
additions have been made. There are 6 sub-famiiies of the 
Ichneumontdae, \\i the Ichneumomnae, Crypitnae, Agrtotyptnae, 
Ophtomnae, Tryphomnae and Ptmpltnae, differing considerably 
in size and facies, but united in the common attribute of being, 
in their earlier stages, parasitic upon other insects They have 
dll long narrow bodies , a small free head with long filiform 
or setaceous antennae, which are never ellxiwed, and have 
always more than sixteen joints ; the abdomen attached to the 
thorax at its lunder extremity between the base of the posterior 
coxae, and provided m the female with a straight ovipositor 
often exserted and very long , and the wings vemed, with perfect 
cells on the disk of the front pair. Ashmead proposes to separate 
the Agnntypidae (whith are remarkable for their aquatic habit, 
being parasitic on caddis-worms) from the Ichneumontdae on 
account of their firm ventral abdominal segments and spincd 
scutelluin He also separates from the Bracontdae the Alysttdae 
as a distinct family , they have peculiar mandibles with out- 
turned tips. 

Their parasitic habits render these flies of great importance 
in the economy of nature, as they serve to check any inordinate 
increase m the numbers of injurious insects Without their 
aid It would m many cases be impossible for the agriculturist 
to hold his own against the ravages of his minute insect foes, 
whose habits are not sufficiently known to render artificial 
checks or destroying agents available The females of all the 
species are constantly on the alert to discover the proper living 
food for their own larvae, which are hatched from the eggs they 
deposit in or on the eggs, larvae or pupae of other insects of all 
orders, chiefly Leptdoptera, the caterpillars of butterflies and 
moths being specially attacked (as also are spiders) Any one 
who has watched insect life during summer can hardly have 
failed to notice the busy way m which the parent ichneumon, 
a small four-winged fly, with constantly vibrating antennae, 
searches for her prey ; and the clusters of mmute cocoons round 
the remains of some cabbage-butteifly caterpillar must also 
have been observed by many. This is the work of Apanteles 
(or Murogasier) glomeratus, one of the Bracontdae, which m 
days past was a source of disquietude to naturalists, who believed 
that the life of the one defunct larva had transmigrated into 
the numerous smaller flies reared from it. Ichneumon-flies 
which attack external feeders have a short ovipositor, but those 
attached to wood-feeding insects have that organ of great length, 
for the purpose of reaching the haunts of their concealed prey. 
Thus a species from Japan (Bracon penetrator) has its ovipositor 
nine times the length of the body , and the large species of 
Rhyssa and Ephtalles, parasitic on Strex and large wood-boring 
beetles m temperate Europe, have very long mstruments (with 
which when handled they will endeavour to sting, sometimes 
penetrating the skin), in order to get at their secreted victims. 
A common reddish-coloured species of Opkion {O. obscurum), 
with a sabre-shaped abdomen, is noteworthy from the fact of 
Its ^gs being attached by stalks outside the body of the 
caterpillar of the puss-moth {Cerura vtnula). Lepidoptensts 
wishi^ to breed the latter cut off the eggs of the p^asite with 
scissors. 

The larvae of the ichneumon-dies are white, fleshy, cylindrical, 
footless grubs ; the majonty of them spin silk cocoons before 
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pupating, often in a mass (sometimes almost geometrically), 
and sometunes m layers of different colours and texture. 

AurHOHiTiEs.— Among the older work*, on Icbneumonoidea may 
be specially menUoned 1 L K Gravcnliorbt, Jchtteumonolagta 
I'uropaea (Breslau, 1829) , A H Haliday (T ntum Mag. i.-v , 1833 - 
1838), and \ Fdrster (Verhandt Naturhi!,t Ver Rltetnl u Westph 
XIX . XXV , 1862, 1868) Full reference to the systematic literature 
of the group will be found m 0 G. de Dalla 1 01 re s Caiatogus 
hynutnopteroruni, vols m , iv. (I^ipzig, i8i)8--i902), and a compre- 
hensive summary m W. H Ashmead’ s rect*nt memoir (/Vor U S' 
Nat Mus XKui , 1901) For the British sptcics consult C Morley, 
Ichneumons of Great lirttatn (Plymouth, 1903), and T A Marshall 
{Trans. Lntom iioo , 1885-1899). (G H C ) 

ICHNOGRAPHY (Gr. a trace, and ypa»pl), description), 
m architecture, a term defined by Vitruvius (1. 2) as ” the ground- 
plan of the work,” t.e. the geometrical projection or horizontal 
section representing the plan of any building, taken at such a 
level as to show the outer walls, with the doorways, windows, 
fireplaces, &c., and the correct thickness of the walls , the 
position of piers, columns or pilasters, courtyards and otlier 
features which constitute the design 
ICHTHYOLOGY (from Gr fish, and Aoyos, doctnne or 

treatise), the branch of zoology winch treats of the internal 
and external structure of fishes, their mode of life, and then 
distribution m space and time. According to the views now gener- 
ally adopted, aJl those vertebrate animals are referred to the 
<lass of fishes which combine the following characteristics 
they live in water, and by means of gills or branchiae breathe 
dir dissolved m water, the heart consists of a single ventricle 
and single atrium ; the limbs, if present, are modified into fins, 
supplemented by unpaired median fins , and the skin is either 
naked or covered with scales or with osseous plates or bucklers. 
With few exceptions fishes are oviparous Ihere are, however, 
not a few members of this class which show a modification of 
one or more of these characteristics, and which, nevertheless, 
cannot be separated from it. 

I History and Literature down 10 ifiSo 
The commencement of the history of ichthyology coincides 
with that of zoology generally. Aristotle (384-322 uc ) had a 
perfect knowledge of the general structure of fishes, which he 
clearly discriminates both from the aquatic animals willi lungs 
and mammae, t e Cetaceans, and from the various groups of 
aquatic invertebrates According to him ” the special iharac- 
leristics of the true fishes consist in the branchiae and fins, the 
majority having four fins, but those of an elongate form, as the 
eels, having two only Some, as the Muraena, lack the fins 
altogether. The rays swim with their whole body, which is 
spread out. The branchiae are sometimes furnished with an 
operculum, sometimes they are witliout one, as m the cartila- 
ginous fishes. ... No fish lias hairs or feathers , most arc 
covered with scales, but some have only a rough or a smooth 
skm. The tongue is hard, often toothed, and sometimes so much 
adherent that it seems to lie wanting 'Fhe eyes have no lids, 
nor ore any ears or nostrils visible, for what takes the place 
of nostrils 1$ a blind cavity , nevertheless they have the senses 
of tasting, smelling and hearing. AU have blood. All scaly 
fishes are oviparous, but the cartilaginous fishes (with the excep- 
tion of the sea-devil, which Aristotle places along with them) 
are v iviparous. All liave a heart, liver and gall-bladder , but 
kidneys and urinary bladder are absent. 'I hey vary much 
m the structure of their intestines . for, whilst mullet has 
a fleshy stomach like a bird, others have no stomachic dilatation. 
Pyloric caeca are close to the stomach, and vary m number ; 
there are even some, like the majonty of the cartilaginous Ashes, 
which have none whatever. Two bodies are situated along 
the spine, which have the function of testicles , they open 
towards the vent, and are much enlarged in the spawning 
season. The scales become harder with age. Not being pro- 
vided with lur^s, fishes have no voice, but several can emit 
grunting sounds. They sleep like ot^r anunais. In most 
cases the females exce^ the males in size ; and in the rays 
and sharks the male is distinguished by an appendage on each 
side of the vent.” 
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Aristotle’s information on the habits of fishes, their migrations, 
mode and time of propagation, and economic uses is, so far 
as it has been tested, surprisingly correct. Unfortunately, we 
too often lack the means of recognizing the species of which 
he gives a description. His ideas of specific distinction were 
as vague as those of the fishermen whose nomenclature he 
adopted , it never occurred to him that vernacular names 
are subject to change, or may be entirely lost in course of time, 
and the difficulty of identifying his species is further increased 
by the circumstance that sometimes several popular names 
are applied by him to the same fish, or different stages of growth 
are designated by distinct names. The numlier of fishes known 
to Aristotle seems to have been about one hundred and fifteen, 
all of which are inhabitants of the Aegean Sea. 

That one man should have laid so sure a basis for future 
progress in zoology is less surprising than that for about eighteen 
centuries a science which seemed to offer particular attractions 
to men gifted with power of observation was no further advanced. 
Yet such IS the case Aristotle’s successors remained satisfied 
to be his copiers or commentators, and to collect fabulous stones 
or vague notions With few exceptions (such as Ausonius, 
who wrote a small poem, in which he describes from his own 
observations the fishes of the Moselle) authors abstained from 
original research ; and it was not until about the middle of the 
i6th century that ichthyology made a new step in advance 
by the appearance of Belon, Rondelet and .Salviani, who almost 
Simultaneously published their great works, by which the idea 
of species was established 

P. Belon travelled m the countries bordering on the eastern 
part of the Mediterranean in the years 1547-1550, he collected 
Beiott ‘'tores of positive knowledge, which he embodied 

* ■ in several works. The one most important for the 

progress of ic hthvology 11. that entitled De aquatilibus libri duo 
(Pans, 1553) Belon knew about one hundred and ten fishes, 
of which he gives rude but generally recognizable figures 
Although Belon rarely gives definitions of the terms used by him, 
It is not generally very difficult to ascertain the limits which 
he intended to assign to each division of aquatic animals He 
very properly divides them into such as arc provided with blood 
and those without it -two divisions corresponding in modern 
language to vertebrate and invertebrate aquatic animals. The 
former are classified by him according to size, the further sub- 
divisions being based on the structure of the skedeton, mode of 
propagation, number of limbs, form of the body and physical 
character of the habitat. 

The work of the Roman ichthyologist H. Salviani (1514-1572) 
bears evidence of the high social position which the author 
Smlvlmai physician to three popes. Its title is Aquatdium 

animaltum hislorta (Rome, 1554-1557, fol.). It treats 
exclusively of the fishes of Italy. Ninety-two species are figured 
on seventy-six plates, which, as regards artistic execution, are 
masterpieces of that pei lod, although those specific characteristics 
which nowadays constitute the value of a zoological drawing 
were overlooked by the author or artist. No attempt is made 
at a natural classification, but the allied forms are generally 
placed m close proximity. The descriptions are equal to those 
given by Belon, entering much into the details of the economy 
and uses of the several species, and were evidently composed 
with the view of collecting in a readable form all that might 
prove of interest to the class of society in which the author 
moved. Salviani’s work is of a high order. It could not fail 
to render ichthyology popular in the country to the fauna of 
which it was devoted, but it was not fitted to advance ichthy- 
ology as a science generally ; in this respect Salviani is not to 
be compared with Rondelet or Belon. 

G. Rondelet (1507-1557) had the great advantage over Belon 
of having received a medical education at Pans, and especially 
ttoadcM. gone through a complete course of instruction 

in anatomy as a pupil of Guentherus of Andernach. 
This 13 conspicuous throU^Mut his works — Ltbrt de ftsetbus 
marmts (Lyons, 1554) and Unwersae aquaUltum htstonae , 
pars altera (Lyons, 1555). Nevertheless they cannot be regarded ; 
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as more than considerably enlarged editions of Belon’s work. 
For, although he worked independently of the latter, the system 
adopted by him is characterized by the same absence of the true 
principles of classification. His work is almost entirely limited 
to European and chiefly to Mediterranean forms, and comprises 
no fewer than one hundred and ninety-seven marine and forty- 
seven fresh-water fishes. His descriptions are more complete 
and his figures much more accurate than those of Belon ; and the 
specific account is preceded by introductory chapters, m which 
he treats in a general manner of the distinctions, the external 
and internal parts, and the economy of fishes Like Belon, he had 
no conception of the various categories of classification — con- 
founding throughout his work the terms “ genus ” and “ species,” 
but he had an intuitive notion of what his successors called a 
I “ species,” and his principal object was to give as much informa- 
tion as possible regarding such species. 

For nearly a century the works of Belon and Rondelet con- 
tinued to be the standard works on ichthyology , but the 
science did not remain stationary during that penod. Ihe 
attention of naturalists was now directed to the fauna of foreign 
countries, espet lally of the Spanish and Dutch possessions m the 
New World , and in Europe the establishment of anatomical 
schools and academics led to careful investigation of the internal 
anatomy of the most remarkable European forms Limited as 
these efforts were as to their scope, they were sufficiently numerous 
to enlarge the views of naturalists, and to destroy that fatal 
dependence on preceding authorities which had kept in bonds 
even Rondelet and Belon The most noteworthy of those 
engaged in these inquiries m tropical countries were W Piso 
and G. Maregrave, who accompanied as physicians the Dutch 
governor. Count Maurice of Nassau, to Brazil (1630-1644). 

Of the men who left records of their anatomical researches, 
we may mention Borclli (1608-1679), who wrote a work De tnolu 
ammahum (Rome, 1680, 410), in which he explained the median 
ism of swimming and the function of the air-bladder , M 
Malpighi (1628-1694), who examined the optic nerve of the 
sword-fish , the celebrated J Swammerdam (1637-1680), who 
des( ribed the intestines of numerous fishes , and J Du\ erney 
(1648-1730), who investigated in detail the organs of respiration. 

A new era in the history of ichthyology commences with Ray, 
Willughby and Artedi, who were the first to recognize the true 
principles by which the natural affinities of animals should be 
determined Their labours stand in so intimate a connexion 
with each other that thev represent but one great step in the 
progress of this science 

J Ray (1628-1705) was the friend and guide of F. Willughb) 
(1635-1672). They found that a thorough reform in the method 
of treating the vegetable and animal kingdoms had 
become necessary ; that the only way of bringing ^1*“^ 
order into the existing chaos was by arranging the lugtby 
various forms according to their structure They 
therefore substituted facts for speculation, and one of the first 
results of this change, perhaps the most important, was that, 
having recognized “ species ” as such, they defined the term and 
fixed It as the starting-point of all sound zoological knowledge 

Although they had divided their work so that Ray attended 
to the plants principally, and Willughby to the animals, the 
Htstorta ptsetum (Oxf , 1686), which bears Willughby’s name 
on the title-page and was edited by Ray, is their joint production. 
A great part of the observations contained in it were collected 
during the journeys they made together in Great Britain and in 
the various countries of Europe. 

By the defimtion of fishes as animals with blood, breathing 
by gills, provided with a single ventricle of the heart, and either 
covered with scales or naked, the Cetaceans are excluded. The 
fishes proper are arranged primarily according to the cartilaginous 
or the osseous nature of the skeleton, and then subdivided 
according to the general form of the body, the presence or the 
absence of ventral fins, the soft or the spinous structure of the 
dorsal rays, the number of dorsal fins, &c. No fewer than four 
hundred and twenty species are thus arranged and desenbed, 
of which about one hundred and eighty were known to the 
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authors from personal examination — a comparativeljr small 
proportion, but descriptions and figures still formed in great 
measure the substitute for our modem collections and museums 
With the increasing accumulation of forms, the want of a fixed 
nomenclature had become more and more felt 

Peter Artedi (1705-1734) would have been a great it hthyologist 
if Ray or Willughby had not preceded him But he was fully 
Art»ai conscious of the fact that both had prepared the way 
for him, and therefore he did not fail to reap every 
possible advantage from their labours His work, edited by 
Linnaeus, is divided as follows — 

(i) In the Bxbhothera ichthyologtca Artedi gives a very complete 
list of all preceding authors who had written on fishes, with a critical 
analysis of their works (<s) The Philosophia it fithyologu a is devoted 
to a description of the external and internal paits of hshes , Artedi 
fixes a precise terminology foi all the various modifications of the 
organs, distinguishing between those characters which determine a 
genus and such as indicate a species or merely a variety , m fact 
he establishes the method and principles which subsequently have 
guided every systematic ichthyologist (3) The Genera -bisctum 
contains well-defined diagnoses of forty-five genera, for which he 
has fixed an unchangeable nomenclature (4) In the Species ptsetum 
descriptions of seventy-two species, examined by himself, are given — 
descriptions which even now arc models of exactitude and method 
{5) Finally, in the Synonymta pisctnm references to all previous 
authors are arranged for every species, very much in the manner 
vv hich IS adopted in the systematic works of the present day 

Artedi has been justly called the father of ichthyology So 
admirable was his treatment of the subject, that even Linnaeus 
Liaaaeua modify and add to it Indeed, so far as 

ichthyology is concerned, Linnaeus has scarcely 
done anything beyond applying binommal terms to the species 
properly described and classified by Artedi. His classification 
of the genera appears in the 12th edition of the Ayy/mo thus — 
A Amphibia nanita — Spiraculis compositis — Petromyzon, Rai.i, 
Sipialus, Chimaera Spiraculis sohtanis — I^phius, “^cipenscr, 
Cyclopterus, Balistes, Ostracion, Tetrodon, Diodon, Ccntriscus, 
Syngnathus, Pegasus 

B Pisces abodes — Muraena, Gymnotus, Trichiurus, Anarrhichas, 
Ammodytes, Ophidium, Stromatcus, Xiphias 

C Pisces -jugulares — Calhonymus, Uranoscopus, Trachinus, 
Gadus, Blennius 

D Ptsics thoracici — Cepola, Echeneis, Coryphaena, Gobius, 
Cottus, Scorpaena, Zeus, Pleuronectes, Chaetodon, Sparus, Labrus, 
Sciaena, Perea, Gasterosteus, Scomber, Mullus, Tugla 

E Pisces abdomtnales — Cobitis, Amia, Silurus, feuthis, Lori- 
caria, Salmo, Fistularia, Esox, Plops, Argentina, Atherina, Mugil, 
Mormyrus, Exocoetus, Polynemus, Clupca, Cyprinus 

Two contemporaries of Linnaeus, L. T. Gronow and J. T 
Klein, attempted a systematic arrangement of fishes 
The works of Artedi and Linnaeus led to an activity of research, 
especially in Scandinavia, Holland, Germany and England, 
such as has never been equalled in the history of biological 
science. Whilst some of the pupils and followers of Linnaeus 
devoted themselves to the examination and study of the fauna 
of their native countries, others proceeded on voyages of discovery 
to foreign and distant lands. Of these latter the following 
may be especially mentioned 0, Fabncius worked out the 
fauna of Greenland , Peter Kalm collected in North America, 
F. Hasselquist in Egypt and Palestine, M T Brunnich in the 
Mediterranean, Osbeck in Java and China, K P. Thunberg in 
Japan ; Forsk&l examined and described the fishes of the Red 
Sea ; G. W. Steller, P. S. Pallas, S G Gmelin, and A. J. 
Guldenstadt traversed nearly the whole of the Russian empire 
in Europe and Asia Others attached themselves as naturalists 
to celebrated navigators, such as the two Forsters (father and 
son) and Solander, who accompanied Cook , P Commerson, 
who travelled with Bougainville ; and Pierre Sonnerat Of 
those who studied the fishes of their native countries, the most 
celebrated were Pennant (Great Britain), 0 . F Muller (Denmark), 
Duhamel du Monceau (France), C von Meidinger (Austria), 
J. Cornide (Spain), and A. Parra (Cuba) 

The mass of materials brought together was so great that, 
not long after the death of Linnaeus, the necessity made itself 
felt for collecting them in a compendious form. Several compilers 
undertook this task ; they embodied the recent discoveries in 
new editions of the classical works of Artedi and Linnaeus, but. 


they only succeeded in burying those noble monuments under a 
chaotic mass of rubbish For ichthyology it was fortunate 
that two men at least, Bloch and Lacep^de, made it a subj'ect 
of prolonged original research 

Mark Eliezer Bloch (1723 -1799), a physician of Berlin, had 
reached the age of fifty-six when he began to write on ichthy o- 
logical subjects. His work consists of two divisions . — Bloch 

(i) Ocottomische N aturgescJnchle der Ftsche Deuisch- 
lands (Berl , 1782-1784) . (2) Naturgeschichte der auslandischen 
Ftsche {lieri , 1785-1795) The first division, whuh is devoted 
to a description of the fishes of Germany, is entirely original 
His descriptions as well as figures were made from nature, and 
are, with few exceptions, still serviceable ; indeed many continue 
to be the best existing m liteiature Bloch was less fortunate, 
and is much less trustworthy, in his natural history of foreign 
fishes For many of the species he had to trust to more or less 
incorrect drawings and desciiptions by travellers, frequently, 
also, he was deceived as to the origin of specimens which hi 
purchased. Hence his accounts contain numerous errors, 
which It would have been difficult to correct had not nearly 
the whole of the materials on which his w'ork is based been 
preserved in the collections at Berlin. 

After the completion of his great work Bloch prepared a general 
system of fishes, in which he arranged not only those previoush 
described, but also those with which he had afterwards become 
acquainted. The work was ably edited and published after 
Bloch’s death by a philologist, J. G bchneider, under the title 
M E lilochn systema ichthyologtae tcontbus cx tllustraium 
(Berl, 1801) The number of species enumerated amounts to 
1519 The system is based upon the number of the fins, thi 
various orders being termed Hendecapterygit, Decaptcrygit, &c 
An artificial method like this led to the most unnatural 
combinations and distinctions. 

Bloch’s Naturgeschichte remained for many years the standard 
work. But as regards originality of thought Bloch was far 
surpassed by his contemporary, B. G L dc LaccpcMe, born at 
Agen, in France, m 1756, who became professor at the museum 
of natural history in Paris, where he died in 1825 

Lacep^de had to contend with great difficulties in the prepar.i- 
tions of his Hislotre des poissons (Pans, 1798- 1803, 5 vols ), 
which was written during the most disturbed period 
of the French Revolution A great part of it was " 

composed whilst the author was separated from collections and 
lx)oks, and had to rely on his notes and manuscripts only. Ev'cn 
the works of Bloch and other contemporaneous authors remained 
unknown or inaccessible to him for a long time His work, 
therefore, abounds in the kind of errors into which a compiler 
IS liable to fall. Tlius the influence of Lacep^de on the progress 
of ichthyology was vastly less than that of his fellow-labourer , 
and the labour laid on his successors in correcting numerous 
errors probably outweighed the assistance which they derived 
from his work 

The work of the principal students of ichthyology in the period 
between Ray and Lacepide was chiefly systematizing and 
describing ; but the internal organization of fishes also received 
attention from more than one great anatomist. Albrecht von 
Haller, Peter Camper and John Hunter examined the nervous 
system and the organs of sense , and Alexander Monro, secundus, 
published a classical work. The Sirticfure and Physiology of 
Fishes Explained and Compared with those of Man and othtr 
Animals (Edin , 1785) The electric organs of fishes {Torpedo 
and Gymnotus) were examined by Rdaumur, J N .S Allamand, 
E. Bancroft, John Walsh, and still more exactly by J Hunter 
The mystery of the propagation of the eel called forth a large 
number of essays, and even the artificial propagation of Sal- 
wtwnffli! was known and practised by J G Gleditsch (1764) 

Bloch and Lacep^de’s works were almost immediately suc- 
ceeded by the labours of Cuvier, but his early publications were 
tentative, preliminary and fragmentary, so that some little 
time elapsed before the spirit infused into ichthyoli^y by this 
great anatomist could exercise its influence on all the workers 
m this field 
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I he Dfscnptions and figures of Two Hundred Fishes collected at 
Vizagapatam on the Coast of Coromandel (Lond , 1803, 2 vols ) 
by Patrick Russel, and An Account of the Fishes found in the River 
Ganges and its Branches (Edm , 1822, 2 vols) by F Hamilton 
(formerly Buchanan), were works distinguished by greater accuracy 
of the drawings (especially the latter) than was ever attained before 
A Natural History of British Fishes was published by E Donovan 
(Lond , 1802-1808), and the Mediterranean fauna formed the study 
of the lifetime of \ Risso, Ichthyologte de Nice (Pans, 1810) , and 
Histone naturelle de I’ Europe m^ridionale (Pans, 1827).^ A slight 
beginning lu the description of the fishes of the Unitea States was 
made by Samuel Latham Mitchell (1^6 (-18311, who published, 
besides various papers, a Memoir on the Ichthyology of New York, 
in 181J 

G Tuvier (1769-1832) devoted himself to the study of fishes 
with particular predih'ttion. The inrcstigatiou of their anatomy, 
Curl r osppcmlly of their skeleton, was continued until 

he had succeeded in completing so perfect a frame- 
work of the system of the whole class that his immediate 
successors required only to fill up those details for which their 
master had had no leisure He ascertained the natural aflinities 
of the infinite variety of forms, and accurately defined the 
divisions, orders, families and genera of the class, as they 
appear in the various editions of the Regne anvnal. His 
industry equalled lus genius ; he formed connexions with 
almost every accessible part of the globe , and for many years 
the museum of the Jardin des Plantes was the centre where 
all ichthyological treasures were deposited Thus Givicr 
brought together a collection which, as it contains all the materials 
on which his labours were based, must still be considered as 
the most important. Soon after the year 1820, Cuvier, assisted 
VaJen pupils, A Valenciennes, commenced 

cleaaea. on fishes, Htsiotre ruxturdle des poissons, 

of which the first volume appeared in 1828 After 
Cuvier’s dciith in 1832 the work was left entirely m the hands 
of Valenciennes, whose cnerjjy and interest gradually slackened, 
rising to their former pitch in some parts only, as, for instance, 
in the treatise on the herring. He left the work unfinished 
with the twenty-second volume (1848), which treats of the 
.Salraonoids. Vet, incomplete as it is, it is indispensable to the 
student 

The system finally adopted by Cuvier is the following ; — 

A POISSONS OSSEUX 
I V Branchiks en Peiones ou en Lames. 

I A Mdchoire Suphieure Libre 


Pcicoldes 

a Aianthopllryguns 

SparoUlcs 

Branchies labynnthiques 

Polynimcs 

Ch6todonoides. 

I>ophioides 

MuUes 

.Scorn bcxoides). 

Gobioidos 

loues cuirassics 

Muges 

Labroides 

Sciciioulo'. 


Abdomtnaux 

b MalaropUrvgiens 

Suhbrac hiens 

4 podcs 

Cypnju)ula'>. 

t.adokics 

Mureiioides 

Svluroidvs 

I’kuronvctes 


Salmonoides 

Discobolcs 


Clupvoidrs 

Lucioidcs 




2 A Mdchoire SupHteure Ftv^e 
ScUrodermes Gymncxlontes 

II A Branchifs en Forme de Houppes 
Ixiphobranchcs 

B cartilagineux ou CHONDROPTERYGIENS. 

Stunomens PJagiostomes. Cyclostomes. 

We have only to compare this system with that of Linnaeus 
if we wish to measure the gigantic stride made by ichthyology 
during the intervening period of seventy years. The various 
characters employed for classification have been examined 
throughout the whole class, and their relative importance has 
been duly weighed and understood The important category 
of “ family ” appears now m Cuvier’s system fully estab- 
lished as intermediate between genus and order. Important 
changes in Cuvier’s system have been made and proposed 
by his successors, but m the mam it is still that of the present 
day. 

Cuvier had extended his xesearches beyond the livmg forms, 
into the field of palaeontolpgy ; he was the first to observe the 
close resemblance of the scales of the fossil Palaeontscus to those 
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of the living Polypterus and Lepidosteus, the prolongation and 
identity of structure of the upper caudd lobe in Pakteomscus 
and the sturgeons, the presence of peculiar “ fulcra ” on the 
anterior margin of the dorsal fin in Pdatomscus and Leptdosleusy 
and inferred from these facts that the fossil genus was allied 
either to the sturgeons or to Leptiosteus. But it did not 
occur to him that there was a dose relationship between those 
recent fishes. Leptdosteus and, with it, the fossil genus 
remamed m his system a member of the order of Malacopterygti 
abdomtnedes. 

It was left to L Agassiz ( 1807-1873) to point out the importance 
of the structure of the scales as a characteristic, and to open a 
path towards the knowledge of a whole new subclass a . j, 
of fishes, the Ganotdei Impressed with the fact that 
the peculiar scales of Polypterus and Leptdosteus are common 
to aU fo.s$il osseous fishes down to the Chalk, he takes the structure 
of tlie scales generally as the base for an ichthyological system, 
and distinguishes four orders — 

I Placoids — Without scales proper, but with stales of enamel, 
sometancs large, sometimes small, and reduced to mere points (Rays, 
Sharks and Cycle .tomi, with the fossil Hybodontes) 2 Ganoids — 
With angular bony scales, covered with a thick stratum of enamel 
to this order belong the fossil I^epidoides, Sauroides, l^cnodontcs 
and Coelacaiithi . the recent Polypterus, I epidosteiis, Sclerodermi, 
Gymnodontes, Lophobranches and Siluroides , also the Sturgeons 
3 Ctenotds — Witn rough sc ales, which have the ir free margins 
denticulaterl Chaetodontidae, Pleuronectidae, Ptrcidae, Poly- 
aconthi, Scj.ienidae, Spnridae, Scorpaeoidae, Aulostorai 4 Cycloids 
—With smooth scales, the hind margin of which lacks cknticulation 
I^bndac, Mugilidae, Stombridac, Gadoidci, Gobiidac, Muraemdae, 
Lucioidei, Salmonidae, Clupoidae, Cyprmidae. 

If Agassiz had had an opportunity of acquiring a more 
extensive and intimate knowledge of existing fishes before his 
energies were absorbed in the study of fossil remains, he would 
doubtless have recognized the artificial character of his classi- 
fication The distmctioas between cycloid and ctenoid scales, 
between placoid and ganoid fishes, are vague, and can hardly 
be maintained So far as the living and post-Cretacean forms 
arc concerned, he abandoned the vantage-ground gained by 
Cuvier ; and therefore his system could never supersede that 
of his predecessor, and finally shared the fate of every classifica- 
tion based on tlie modifications of one organ only. But Agassiz 
opened an immense new field of research by his study of the 
infinite variety of fossil forms. In his principal work, Recherches 
sur les poissons fosstles, Neuchatel, 1833-1843, 4to, atlas in 
fol , he placed them before the world arranged m a methodical 
manner, with excellent descriptions and illustrations Ills 
power of discernment and penetration in dcterminmg even the 
most fn^^mentary remains is astonishing , and, if his order 
of Ganoids is an assemblage of forms very different from what 
is now understood by that term, he was the first who recognized 
that such an order of fishes exists. 

The discoverer of the Ganotdei was succeeded by their explorer 
Johannes Muller (1801-1838) In his classical memoir Vber 
den Ban und die Grenzen der Gamiden (Berl , 1846) he showed 
tliat the Ganoids differ from all the other osseous fishes, and 
agree with the Plagiostomes, in the structure of the heart. By 
this primary character, all heterogeneous elements, as Siluroids, 
Osteoglossidae, &c., were elimmated from the order as understood 
by Agassiz. On the other hand, he did not recognize the affinity 
of Leptdostren to the Ganoids, but established for it a distinct 
subcl^s, Dipnot, which he placed at the opposite end of the 
system By his researches into the anatomy of the lampreys 
and Amphioxus, their typical distinctness from other.* carti- 
laginous fishes was proved , they became the types of two other 
subclasses, Cyclostomt and Leptocardn. 

Muller proposed several other modifications of the Cuvienan 
system ; and, although all cannot lie maintained as the most 
natural arrangements, yet his researches have given us a much 
more complete knowledge of the organization of the Teleostean 
fishes, and later inquiries have shown ^at, on the whole, the 
combinations proposed by him require only some further 
modification and another definition to render them perfectly 
natural. 
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The discovery (in the year 1871) of a living representative 
of a genus hitherto believed to be long extinct, Ceralodm, threw 
a new light on the affinities of fishes. The writer of the present 
article, who had the good fortune to examine this fish, was enabled 
to show that, on the one hand, it was a form most closely allied 
to Leptdostren, and, on the other, that it could not lie separated 
from the Ganoid fishes, and therefore that Leptdosiren adso was 
a Ganoid, — a relation already indicated by Huxley in a previous 
paper on “ Devonian Fishes ” 

Having followed the development of the ichthyological 
system down to this period, we now enumerate the most im- 
portant contributions to ichthyology which appeared contem- 
poraneously with or subsequently to the publication of the great 
work of Cuvier and Valenciennes, For the sake of convenience 
we may arrange these works under two heads 

I Voyages, containing general accounts of Zoological 
Collections 

A French — 1 Voyage autoxir du monde sur les c-orvettes de S M 
I'Uranie et la Phystetenne, sous U comtnandcMent de M Freyctnet, 
“ Zoologie — Polsson‘^,” par Qnoy ct Gdimard (Pans, 1824) 2 

Voyage de la Coquille, “ Zoologie,” par Lesson (Pans, 1826-1830) 
3 Voyage de V 'istrolabe, sous le cotnmandemenl de M J Dumont 
d'UrvtUe, " Poissons,” par Quoy et Gaunard (Pans, 1834) 4 

Voyage au Pdle Snd par M J Dumont d’ Untile, ” Poissons,” par 
Hombron et Jacqumot (Pans, 1853-1854) 

B English — I Voyage of HMS Sulphur, "Fishes,” by J 
Richardson (Lond , 1844-1845) 2 Voyage of H M Erebus and 

terror, " Fishes,” by J Richardson (Lond , 1846) 3 Voyage 

of H M,S Beetle, ' Fishes,” by L. Jenyns (Lond , 1842) 

C German — 1 lieise der osteireickischen Fregatte Novara, 
” Fische,” von R Kner (Vienna, 1865) 

II Faunae 

A Great Britain — i R Parnell, The Natural History of the Pishes 
of the Firth of Forth (Edin , 1838) 2 W YarreU, A History 
of British Fishes (3rd ed , Ixind , 1859) 3 J Couch, History 
of the Fishes of the British Islands (Lond , 1862-1865) 

B Denmark and Scandinavia — i H Kroycr, Danmark’s Ftske 
(Copenha^n, 1S38-1853) 2 S Nilsson, '^kandtnavtsh Fauna, 

vol iv "Fiskarna” (I und, 1855). 3. Fries och Lkstrom, Skandt- 
navtens Ftskar (Stockh , 1836) 

C Russia — r. Nordraann, "Ichthyologic pontique,” m Domi- 
doff's Voyage dans la Russie mindtonale, tome iii (Pans, 1840) 

D Germany — i Heckel und Kner, Die Stlsswasserfische der 
usterreichischen Monarchic (Leipz , 1858), 2 C T E Siebold, Die 
Susswasserfische von Mitteleuropa (Leipz , 1863) 

E Italy and Mediterranean • — i Bonaparte, Iconografia della 
fauna Italica, tom. 111, " Pesci ” (Rome, 1832-18J1) 2 Costa, 

Fauna del regno dt Napoli, " Pesci ” (Naples, about 1850) 

F France — i E Blanchard, Les Poissons des eaux douces de la 
France (Pans, 1866) 

G Spanish Peninsula — The fresh-water fish fauna of Spam and 
Portugal was almost unknown, until F Stemdachner paid some 
visits to those countries for the purpose of exploring the princijial 
rivers His discoveries arc described in several papers in the SiUungs- 
herichte der Akademie xu Wien. B du Bocago and F de B Captllo 
made contributions to our knowledge of the marine fishes on the 
coast of Portugal {Jorn Scienc Acad L\sb ) 

H. North America — i J Richardson, Fauna Borealt-Amencana, 
part lu , "Fishes” (Lond, 1836). The species described m this 
work are nearly all from the British possessions in the north 2 
Dekay, Zoology of New York, part iv , " Fishes ” (New York, 1842) 

3 Reports of the U S Commission of Fish and Fisheries (5 vols , 
Washington, i873r79) and Reports and special publications of the 
U S. Bureau of Fisheries contain valuable information Numerous 
descnptions of North American fresh-water fishes have been pub- 
lished in the reports of U S Government expeditions, and in North 
American scientific journals, by D H Storer. S F Baird, C, Girard, 
W. O. Ayres, E. D. Cope, D S. Jordan, G. Brown Goode, Ac 
T. Japan — i. Fauna Japonica, " PoissOns,” par H Schlcgel, 
(lAjiden, 1850) 

J East Indies ; Tropical parts of the Indian and Pacific Oceans — 

1 E. Ruppell, AUas xu der Retse im ndrdltcken Afrtka (Frankf , 1828) 

2 E, Ruppell, Neue Wirbelthiere, " Fische ” (Frankf , 1837) 3 

R L Playfair and A Gunther, The Fishes of Zanzibar (Lond , 
1876) 4. C B Klunzmger, Synopsis der Fische des Rothen Meers 

(Vienna, 1870-1871). 5 F Day, The Fishes of India (Lond , 

1865, 4to) contains an account of the fresh -water and marine 
species 6. A Gunther, Die Fische der SUdsee (Hamburg, 4to), from 
1873 (in progress! 7 Unsurpassed in activity, as regards the 
exploration of the fish fauna of the East Indian archipelago, is 
P Bleeker (1819-1878), a surgeon in the service of the Dutch East 
Indian Government, who, from the year 1840, for nearly thirty years, 
amassed immense coUections of the fishes of the various islands, 
and described them in extremely numerous papers, published chiefly 
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in the journals of the Batavian Society Soon after his return to 
Europe (1S60) Bleeker commenced to collect the final results of his 
labours in a grand work, illusliatcd by coloured plates, itlas tch- 
thyologique des Indes Orientates \^ler!antiat%es (\msterd , fol , 
1862), the publication of which was interrupted by the authoi’s 
death m 1878 

K Africa — 1 A Gunther, "The Fishes of the Nil( in Pitlie- 
rick’s Traiels in Central Africa (Lond , 1869) 2 W Peters. 

Nafurwissenschafthehe Retse nach Mossambique, iv , ” riussftsche ’* 
iBerl . 1868, jto) 

L West Indies and South America I I,. Agassiz, Selecta genera 
et species ptsetum, quae in titnere per BrasUiam collegit J B de Spt r 
(Munich, 1829, fol ) 2 F dc Castelnau, A ntmaux nouveau \ ou rares, 

recuetlhs pendant I’exp/ditwn dans les parties tentralcs de I' 4m/nque 
du Swd. •' Poissons '* (Pans, 1855) 3 I Vaillant and F Bocourt, 

Mission scientifique au Afexique et dans i’Am^riqtte centraie, 
"Poissons” (Pans, 187 j) 4 F Pocy, the celebrated naturalist 
of Havana, devoted many years of study to tlie fishes of Cuba. 
His papers and memoirs are piiblisln d paitly in two periodicals, 
issued by himself, under the title of Mimorias sobre la historia 
natural dc la isla de Cuba (from 1S51), ami Repertono psico-naturat 
de la tsla de Cuba (from 1865), paitly m North American scientific 
journals .And, finally, F Stemdachm r and \ Gunther lia\ e pub- 
lished many contributions, accompanied by excellent figures, to 
our knowledge of the fishes of Central and South America 

M New Zealand — i F W Hutton and J. Hector, I ishes of 
New Zealand (Wellington, 1872) 

N Arctic Regions — i C Ltitken, "A Revised Catalogue of the 
Fishes of Greenland,” m Manual of the Natural History, Geology 
and Physics of Greenland (lasnd , 1875, 8v'o). 2 The fishes of 

Spitzbcrgen were examined by A J Malmgren (1865) (\ C (.) 

II History and Lurraiurk from 1H80 

In the systemaUc account which followed the above chapter 
m the 9th edition of the Encyclopaedia Bniannica, the following 
classification, which is the same as that given in the author’s 
Introduction to the Study of Pishes (London, 1880) was adopted 
by Albert Gunther . — 

Subclass I Pai ai ichthv'bs 

Order I Chondropterygn. 

With two suborders . Plagiostomata and Holoccphala 
Order II Ganoulei 

With eight suborders • Placodcrmi, Acanthodini, Dipnoi, 
Chondrofitei, Polypteroidei, Pycmxlontoidoi, Lepido- 
steoidei, Amioidei. 

Subclass 1 1 Teleostei. 

Order I Acanthopierygn 

With the divisions Pcrciformes, Beryciformes, Kiirtiformes, 
Polyncmiformcs, Sciaeni formes, Xiphiiformes, Incluun- 
formes, Cotto-Scombnformes, Gobiiformes, Blenniforroee, 
Mugiliformes, Gdbtrosteiformes, Centruscifoimcs, Gobicsoci- 
fornics, Chanmformts, T.abyrmthibranchn, Ixiphotiformes, 
Taoniiformes and Not.icanthiformcs 
Order IT • Acanthoptery^ii Pharyngngnalhi 
Order III Anacanthim 

With two divisions Gadoidei and Pleuroncctoidei 
Order IV Physostomi 
Order V Lophobranchii. 

Order VI * Plectognathi 

Subclass III CVCLOSTOMATA 

Subclass IV. LfePTocARun. 

It was an artificial system, in which the most obvious relation- 
ships of the higher groups were lost sight of, and the results 
of the already fairly advanced study of the fossil forms to a great 
extent discarded This system gave rise to much adverse 
criticism ; as T H Huxley forcibly put it in a paper published 
soon after (1883), opposing the division of the mam groups into 
Palacichthyes and Telcostei . “ Assuredly, if there is any such 
distinction to be drawn on the basis of our present knowledge 
among the higher fishes, it is l>etween the Ganoids and the 
Plagiostomes, and not between the Ganoids and the Teleos- 
teans ” ; at the same time expressing his conviction, “ first, 
that there are no two large groups of animals for which the 
evidence of a direct genetic connexion is Ijetter than in the case 
of the Ganoids and the Teleosteans , and secondly, that the 
proposal to separate the Elasmobranchn (Chondropterygu 
of Gunther), Ganoidei and Dipnoi of Muller into a i^roup apart 
from, and equivalent to, the Teleostei appears to be inconsistent 
with the plainest relations of these fishes.” This verdict has 
been endorsed by all subsequent workers at the classification 
of fishes. 

Gunther’s classification would have been vastly improved 
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had he made use of a contribution published as early as 1871^ 
but not referred to by him. As not even a passing allusion 
IS made to it in the previous chapter, we must retrace our steps 
to make good this striking omission. Edward Drinker Cope 
(1840-1897) was a worker of great originality and relentless 
energy, who, in the sixties of the last century, inspired by the 
doctrine of evolution, was one of the first to apply its principles 
to the classification of vertebrates. Equally versed in recent 
and fossil zoology, and endowed with a marvellous gift or 
“instinct” for perceiving the relationship of animals, he has 
done a great deal for the advance of our knowledge of 
mammals, reptiles and fishes. Although often careless in the 
working out of details and occasionally a little too bold in his 
deductions. Cope occupies a high rank among the zoologists of 
the 19th century, and much of his work has stood the test of 
time 

Ihe following was Cope’s classification, 1871 ( 7 V. Amer. 
P/iilo^ Soc XIV. 44q) 

Subclass I Holoccphah 
„ II Selarhn 
,, III Dipnoi 

,, IV. Crossopterygia, with two orders 
Haplibtia and Cladistia 
„ V Actmopten 

I he latter is subdivided in the following manner — 

I nbe I. 1 Chondrostei. 

Two orders Selachostomi and Glaniostonii 
Tribe II. ; Physostomi 

Twelve orders Ginglymodi, Halccomornhi, Neniato^nathi, 
bcyphophon.Plectospondyji, Isospondyli, Haplonn, Glanen- 
cheli, Ichthyocepliali, Holostomi, Enchelyccphah, Coloccphah 

Tribe III. Pliysoclysti 

Ten orders Opisthomi, Percesoces, Syncntognathi, Hemi- 
brancliii, Ixiphobranchn, Pcdiculati, Hetcrosomata, Plccto- 
gnatlii, Percomorphi, Pharyngognathi 

Alongside with so much that is good m this classification, 
there are many suggestions which cannot be regarded as im- 
provements on the views of previous workers Attaching too 
great an importance to the mode of suspension of the mandible, 
Cope separated the Ilolocephali from the Selachii and the 
Dipnoi from the Crossopterygn, thus obscuring the general 
agreement which binds these groups to each other, whilst there 
IS an evident want of proportion in the five subclasses. The 
exclusion from the class Pisces of the I^ptocardii, or lancelets, 
as first advocated by E. Haeckel, was a step in the right direction, 
whilst that of the Cyclostomcs does not seem called for to 
such an authority as R. H. Traquair, with whom the writer 
of this review entirely concurs. 

'I'he group of Crossopterygians, first separated as a family 
from the other Ganoids by Huxley, constituted a fortunate 
innovation, and so was its division into two minor groups, 
by which the existing forms {Polypterotdei) were separated as 
Cladistia The divisions of the Actmopten, which includes all 
Teleostomes other than the Dipneusti and Crossopterygn also 
showed, on the whole, a correct appreciation of their relation- 
ships, the Chondrostei being well separated from the other 
Ganoids with which they were generally associated. In the 
groupings of the minor divisions, which Cope termed orders, 
wc had a decided improvement on the Cuvienan-Mullenan 
classification, the author having utilized many suggestions 
of his fellow-countryman Theodore Gill, who has done much 
towards a better understanding of their relationships In the 
association of the Characimds with the Cyprimds (Plectospondyli) 
in the separation of the flat-fishes from the Ganoids, in the 
iippro.ximation of the Lophobranchs to the sticklebacks and 
of the Plectognaths to the Acanthopterygians, and in many 
other points. Cope was in advance of his time, and it is to be 
regretted that his contemporaries did not more readily take 
up many of his excellent suggestions for the improvement of 
their systems 

In the subsequent period of his very active scientific life. 
Cope made many alterations to his system, the latest scheme 
published by him being the following (“ Synopsis of the families 
of Vertebrata,” AtMr. Nalur , 1889, p 849) : — 


Class: Agnatba 

I Subclass • OSTRACODERMI 

Orders • Arrhina Diplorrhina. 

Ill Subclass: Marsipobranchii 

Orders : Hyperotreti, Hyperoarti 
Class: PlBoes. 

I Subclass • Holocephali 
II. Subclass Dipnoi 

III Subclass Elasmobranchii 

Orders Ichthyotomi, Sclachu 

IV Subclass Tbleostomi 

(1 ) Superorder Rhtbtdoplerygta. 

Orders Rhipmistia, Actinistia 
(ii ) Superorder Crossopterygta, 

(Drders Placodermi, Haplistia, Taxistia, Cladistia 
(ill ) Superorder Podopterygta (Chondrostei) 

(iv) Superordcr AcHnopterygta 

Orders Physostomi, Physoclysti 

This classification is that followed, with many emendations, 
by A. S. Woodward in his epoch-making Catalogue of Foatl 
Fishes (4 vols , London, 1889-1901), and m his most useful 
Outlines of Vertebrate Paleontology (Cambridge, 1898), and was 
adopted by Gunther in the loth edition of the Encyclopaedia 
Britanmca . — 

Class Agnatha 

I Subclass Cyclostomi 

With three orders * (a) Hyperoartta (Lampreys) , {b) 

Hyperotreti (Myxmoids) , (c) Cycliae (Palaeospondylus) 

II Subclass Ostracodermi 

With four orders (o) Heterostraci (Coclolepidae, Psam- 
mosteidae, Drepanaspidae, Pteraspidae) ; (ft) Osteostract 
(Cephalaspidae, Ateleaspidae, &c); (r) Anttarcht (As- 
terolepidae, Ptenchthys, Bothrolepis, &c ) ; (d) Anaspida 
(Birkeniidae). 

Class Pisces 

I Subclass Elasmobranchii 

With four orders * (a) Pleuropterygn (Cladoselache) , (ft) 
Ichthyotomi (Pleuracanthidae) ; (c) Acanthodn (Diplacan- 
thidac, and Acanthodidae) , (d) Selachtt (divided from 
the structure of the vertebral centres into Asterospondyh 
and Tcctospondyli) 

II Subclass IIOLOtBPHALI 

With one order Chimaerotdet 
HI Subclass Dipnoi 

With two orders (a) Strenotdet (Lepidosiren, Ceratodus, 
Uronemidae, Ctenodontidae) , (ft) Arthrodtra (Homosteus, 
Coccosteus, Dinichthys) 

IV Subclass • Teleostomi 

A Order 5 Crossopterygn 

With four suborders (i) HapltsUa (Tarassius) , (2) 
Rhipidtstia (Holoptychidae, Rhizodontidae, Osteo- 
lepidae) ; (3) Actinistia (Coelacanthidae) , (4) Clad- 
istia (Poljq>terus) 

B. Order Actinopterygii 

With about twenty suborders . (i) Chondrostei (Palae- 
onisctdae, Platysomidae, Chondrosteidae, Sturgeons); 
(2) Protospondyli (Semionotidae, Macrosemudae, 
Pycnodontidae, Eugnathidae, Amndae, Pachy- 
cormidae) , (3) Aetheospondyli (Aspidorhynchidae, 
Lepidosteidae) ; (4) Isospondyli (Pholidophoridae, 

Osteoglossidae, Clupeidae, Leptolepidae, <Rc ) , (5> 
Plectospondyli (Cyprmidae.Characinidae), (6) Nemato- 
gnathi', {7) Apodes', and the other Teleosteans 

There are, however, grave objections to this system, which 
cannot be said to reflect the present state of our knowledge. In 
his masterly paper on the evolution of the Dipneusti, L. Dollo 
has conclusively shown that the importance of the autostyly 
on which the definition of the Holocephali from the Elasmo- 
branchii or Selachii and of the Dipneusti from the Teleostomi 
rested, had been exaggerated, and that therefore the position 
assigned to these two groups m Gunther’s classification of 1880 
still commended itself. Recent work on Palaeospondylus, on 
the Ostracoderms, and on the Arthrodira, throws great doubt 
on the propriety of the positions given to them in the above 
classification, and the rank assigned to the m^in divisions of the 
Teleostomi do not commend themselves to the writer of the 
present article, who would divide the fishes into three sub- 
classes ; — 

T. Cyclostomi 
II. Selachii 
III. Teleostomi, 

the characters and contents of which will be found in separate 
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articles , m the present state of uncertainty as to their position, | Among the most remarkable additions made in recent years, 


Palaeospondylus and the Ostracodermt are best placed hors cadre 
and will be dealt with under these names. 

The three subclasses here adopted correspond exactly with 
those proposed in Theo. Gill’s classification of the recent fishes 
(“ Families and Subfamilies of Fishes,” Mem Nat Ac Set vi 
1893), except that they are regarded by that authonty as 
classes 

The period dealt with in this chapter, ushered in by the publica- 
tion of Gunther’s Introduction to the Study of Ftskes, has been 
one of extraordinary activity in every branch of ichthyology, 
recent and fossil A glance at the Zoological Record, published 
by the Zoological Society of London, will show the cver-mcreasing 
number of monographs, morphological papers and systematic 
contributions, which appear year after year The number of 
new genera and species which are being proposed is amazing, 
but It is difficult to tell how many of them wll simply go to swell 
the already overburdened synonymy Perhaps a reasonable 
estimate of the living species known at the present day would 
assess their number at about 13,000 

It is much to be regretted that there is not a single general 
modern systematic work on fishes. The most important treatises, 
the 7th volume of the Cambridge Natural History, by T W 
Bridge and G. A. Boulenger, and D. S. Jordan’s Guide to the 
Study of Ftskes, only profess to give definitions of the families 
with enumerations of the principal genera Gunther’s Catalogue 
of the Fishes in the British Museum therefore remains the only 
general descriptive treatise, but its last volume dates from 1870, 
and the work is practically obsolete. A second edition of it 
was begun in 1894, but only one volume, by Boulenger, has 
appeared, and the subject is so vast that it seems doubtful 
now whether any one will ever have the time and energy to 
repeat Gunther’s achievement The fish fauna of the different 
parts of the world will have to be dealt with separately, and it 
is in this direction that descriptive ichthyology is most likely 
to progress 

North America, the fishes of which were imperfectly known 
in 1880, now possesses a Descriptive Catalogue in 4 stout volumes, 
by D. S. Jordan and B W. Evermann, replacing the synopsis 
brought out in 1882 by D S Jordan and C H Gilbert A similar 
treatise should embrace all the fresh-water species of Africa, 
the fishes of the two principal river systems, the Nile and the 
Congo, having recently been worked out by G. A. Boulenger. 
Japanese ichthyology has been taken in hand by D. S. Jordan 
and his pupils. 

The fishes of the deep sea have been the subject of extensive 
monographs by L Vaillant {Travatlleur and Talisman), A. 
Gunther (Challenger), A Alcock (Investigator), R. Collett 
(Htrondell^, S. Garman (Albatross) and a general r6sum6 up 
to 1895 was provided m G B Goode’s and T H Bean’s Oceanic 
Ichthyology. More than 600 true bathybial fishes are known 
from depths of 1000 fathoms and more, and a great deal of 
evidence has been accumulated to show the general transition 
of the surface fauna into the bathybial 

A recent departure has been the exploration of the Antarctic 
fauna. Three general reports, on the results of the Southern 
Cross, the Belgica and the Swedish South Polar expeditions, 
had already been published in 1907, and others on the Scotia 
and Discovery were in preparation. No very striking new types 
of fishes have been discovered, but the results obtained are 
sufficient to entirely disprove the theory of bipolanty which 
some naturalists had advocated Much has been done towards 
ascertaining the life -histones of the fishes of economic im- 
portance, both in Europe and in North America, and our 
knowledge of the larval and post-larval forms has made great 
progress. 

Wonderful activity has been displayed in the field of palae- 
ontology, and the careful working out of the morphology of the 
archaic types has led to a better understanding of the general 
lines of evolution ; but it is to be regretted that very little 
light on the relationships of the living groups of Teleosteans 
h^ been thrown by the discovenes of palaeontologists. 


the work of R. H. Traquair on the problematic fishes Palaeo- 
spondyluc, Thelodus, Drepanaspts, Lanarkia, Ateleaspis, Btrkenta 
and Lanastus, ranks foremost , next to it must be placed the 
researches of A S. Woodward and Bashford Dean on the 
primitive shark Cladoselache, and of the same authors, J .*> 
Newberry, C R Eastman, E. W. Clavpole and L Hu^sakof, on 
the Arthrodira, a group the affinities of which have been 
much discussetl. 

AuiHORiTus — Ihc following selection from the extremely ex- 
tensive ichthyological literature which has appeared during the period 
1880-1906 will supplement the bibliographical notice appencleil to 
section I I The Qeneral Subject : A Gunther, Introdudwn to 
the btudv of Fishes (Edinburgh, 1880) ; B Dean, Fishes Ltvtne; and 
Fossil (New York, 1805) , T W Bridge and G A Boulengt r, 
“ Fishes," Cambridge statural Ili<itory, vn (1904) ; D S Jonl.in, 
Guide to the Study of Fiihes (2 vols , New Yfirk, i<)0 5) II Pnlaeonto- 
logioal : A Fntsch, Fauna der GashoMe und der Kalksteine der Perm- 
formation DOhmens (vols 1 -111 , Prague, 1879-1894) , K A, von 
Zittel, Handhuch der Paldontologie , vol 111 (Munich, 1887) , A 
Smith Woodward, Catalogue of Fossil Fishes in the British Museum, 
vols 1-111 (London, 1889-1895) , A Smith Woodward, Outlines of 
Vertebrate Palaeontology for Students of Zoology (Cambridge, 1898) , 
J S Newberry, " The Palaeozoic Fishes of North Americ.i," AIo)i 
US Geol Surv vol xvi (1889), J V Rohon, " Die obeisilnnsclu 11 
Fische von Cisel, Thyestidae und Tremataspidae," MCm Ai Imp 
Sc ‘st PItersb xxxvm (1892), O Jaekel, Die '^elackter von Baba, 
etn Betti ag zur Morphogeme der Wirbeltiere (Berlin, 1894) , B Dean, 
" Contributions to the Morphology of Cladoselache," Journ Morphol 
ix (1894), R. H Traquair, "Ihe .'tsterolepidae," Mon Palaeont 
Sof (1894-1904, m progress) , " Report on Fossil Fishes collected 
1 )V the Geological Survey of Scotland in the Silurian Rocks of the 
South of Scotland," Trans Roy Soc Edtn xxxix (1899! , L DoUo, 
" Sur la phylog6me dts Dipneustes,” Bull Soc Beige (ifol vol tx 
(1895) , E W Claypole, " The Ancestry of the ifppcr Devonian 
Placodcrras of Ohio," Amer Geol xvii (1896) , B Dean, ” Palae- 
ontological Notes," Mem NY Ac 11 (1901) , A Stewart and 

S W Williston, "Cretaceous Fishes of Kansas” Untv Geol Surr 
Kansas, vi (Topeka, 1901) , A. S Woodward, " Fossil Fishes of the 
English Chalk," Palaeontogr Soc (1902-1903, etc), R H 
Traquair, "The Lower Devonian Fishes of Gemundm," Roy bot 
Edtn Trans 40 (1903) , W J and I B J Sollas, " Account of the 
Dev'onian Fish Palaeospondylus," Phil 2'rans 196 (1003) . C 
T Regan, " Phylogeny of the Tclcostomi,” Ann Cy Mag N H 
(7) *3 (1904) , C R Eastman, " Fishes of Monte Bolca," Bull 
Mus C Z 46 (1904), "Structure and Relations of Mylostoma,” 
Op tU 2 (1906) , O Abel, " Fossile Flugfische," Jahrb Geol 
Reichsanst 56 (Wien, 1906) , L Hussakof, " Studies on the Arthro- 
dira," Mem Amer Mus N FI ix (1906) III Faunistio (recent 
fishes) (A) I'-UROPE E Bade, Die mdteleuropdischen Sdsswasser- 
fische (2 vols , Berlm, 1901-1902) Great Britain F Day, 
The Fishes of Great Britain and Ireland (2 vols , London, 18S0-1884) , 
J T. Cunningham, The Natural History of the Marketable Marine 
Fishes of the British Islands (Ixjndon, 1896), W. C M'Inlosh and 
A T. Masterman, The Ltfe-Histones of the British Marine Food- 
Ftshes (London, 1897), Sir H Maxwell, British Fresh-water Fish 
(London, 1904) , F G Aflalo, British '^alt-water Fish (london, 1904) 
Numerous important researches into the development, Itfe-conditions 
and distributions, earned out at the Biological Laloratories at 
Plymouth and St Andrews and during the survey of the fishing 
grounds of Ireland, have been published by W. L Calderwocnl, 
J T Cunningham, E W L Holt, W C MTntosh, J W Fulton, 
W Garstang and Prince m the Journ Mar Btolog Assoc, 'Ihe 
Reports of the Fishery Board of Scotland, Setent Trans R Dublin Soi 
ami other periodicals (B) Denmark and Scandinavia W 
Lilljeboig, Sveriges och Norges Ftskar (3 vols , Upsala, 1881-1891) , 
F A Smith, A History of Scandinavian I tshes hy B Fries, L U 
EkstromandC Sundevall, with Plates by W eon IFfigA<(faecoml edition, 
revisetl and completed by F. A S , Stockholm, 1892) ; A Stuxberg, 
Sveriges och Norges Ftskar (Goteborg, 1895) ; C G. J Petersen, 
Report of the Danish Biological Station (Copenhagen, 1802-1900) 
(annual reports containing much information on fishes of and fishing 
in the Danish seais) (C) Finland G Sundman and A J Mela, 
Finland's Ftskar (Helsin^ors, 1883-1891) (Df Germany K 
Mobtus and F Hemcke, "Die Fische der Ostscc,'^ Bencht tommiss 
Untersuch. deutsch Meere (Kiel, 1883) ; F Hemcke, E I hnnbaum 
and G. Duncker have publushed their investigations info the life- 
history and development of the fishes of Heligoland in Wissenschaftl 
Meeresuntersuchungen (Kiel and Leipzig, 1894-1899) , (E) Switzer- 
land V Fatio, Faune des vertibris de la Suisse J Poissons (a vols , 
Geneva and Basel, 1882-1890). (F) France E Moreau, Histone 

noturelle des potssons de la France (3 vols , Pans, i88i) , Supplement 
(Pans, 1891) (G) Pyrenean Peninsula D. Carlos de Bragan^a, 

Reiultados das investigofdes sctenit/icas feitas a bordo do yacht 
"Amelia" Pescas marittnws, i and 11 (Lisbon, 1899-1004) (H) 

Italy and Mediterranean P. Ddderlein, Manuals tUiologtco del 
Mediterraneo (Palermo, 1881-1891, not completed ; mtemipted 
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by the death of the authcn*) ; E W. L. Holt, Rechercbes «ur la 
Feprod tic turn dee potsscms osseux, principalemeot dans le Kolie de 
MaisetUe^" Ann. Mus. Mars v. (li^scdles, 1899) . H) VV£«x£kn 
AND Central \sia L Lortet, " Poissons et reptiles du iac de 
Tii>6nade," Arch Mus d'Hist Nat Lyon, in (1883) , S Herren- 
stein, Wtssonachafiltche Itesultate dev von N M Prsetuaioki nock 
Central Aston unternommsnen Reisen : Ftsche (St Petewbutg, 
1888-1891) . L Berg, htstus of lurkestan (Russun text, St lYjters- 
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ni. Definition of the Class Pisces. Its Principal 
Divisions 

Fishes, constituting the class Pisces, may be defined as Craniate 
Vextebrata, or Chordata, in which the anterior portion of the 
central nervous system is expanded into a brain surrounded 
by an unsegmented portion of the axial skeleton , which are 
provided with a heart, breathing through gills , and m which 
the hmbs, if present, are in the form of fins, as opposed to the 
pentadact>le structure common to the other Vertebrata With 
the exception of a few forms m which lungs are present m addition 
to the gills, thus enabling the anunal to breathe atmospheric 
air for more or less considerable periods (Dipneusti), all fishes 
are aquatic throughout their existence 

In addition to the paired limbs, median fins are usually present, 
consisting of dermal rays borne by endoskcletal supports, which 
in the more primitive forms aie strikmgly similar in structure 
to the paired fins that are assumed to have arisen from the break- 
ing up of a lateral fold similar to the v^ertical folds out of which 
the dorsal, anal and caudal fins have been evolved. The body 
is naked, or scaly, or covered with bony shields or hard spines. 

Leaving aside tlie Ostracophori, which are dealt with in a 
separate article, the fishes may be divided into thiee subclasses : 

I. Cyclostomi or Marsipobranchii, with the skull imperfectly 
developed, without jaws, with a smgle nasal aperture, without 
paired fins, and with an unpaired fin without dermal rays. 
Lampreys and hag-fislies 

IL Selachu or Chondroptcrygu, with the skull well developed 
but without membrane bones, with paired nasal apertures, 
with median and paired fins, the vcntrals bearing prehensile 
organs (claspers) in the males Sharks, skates and chimacras. 

III. Teleostomi, with the skull well developed and with 
membrane bones, with paured nasal apertures, primarily with 
median and paired fins, including all other fishes. (G. A B.) 

IV. Anatomy^ 

The special importance of a study of the anatomy of fishes 
lies m the fact that fishes are on the whole undoubtedly tlie 
most archaic of existing craniates, and it is therefore to them 
especially that we must look for evidence as to the evolutionary 
history of morphological features occurring m the higher groups 
of vertebrates 

In making a general survey of the morphology of fishes it 
IS essential to take into consideration the structure ot the young 
developing individual (embryology) as well as that of the adult 
(comparative anatomy in the narrow sense) Palaeontology 
is practically dumb excepting as regards external form and 
skeletal features, and even of these our knowledge must for long 
be in a hopelessly imperfect state While it is of the utmost 
importance to pay due attention to cmbryologital data it is 
ei^ually important to consider them critically and in conjunction 
with broad morphological considerations. Taken by themselves 
they arc apt to be extremely misleading. 

External Features — The external features of a typical fish 
arc intimately associated with its mode of life. Its shape is 
more or less that of a spindle ; its surface is covered with a 
highly glandular epidermis, which is constantly producing 
lubricatmg mucus through the agency of which skm-friction 
is reduced to an extraordinary degree , and finally it possesses 
a set of remarkable propelling organs or fins. 

The exact shape vanes greatly Irom the typical spindle shape witli 
variations in the mode of life ; e g bottom-living fishes may be 
much flattened from above downwards as m the rays, or from ade 
to side in the Pleuronectids such as flounder, plaice or sole, or the 
shape may be much elongated as m the eels. 

Head, Trunk and Tati — In the body of the fish we may recog- 
nize the three mam subdivisions of the body — head, trank 
and tail— as in the higher vertebrates, but there is no definite 
narrowing of the anterior region to form a neck such as occurs 
in the higher groups, though a suspiaon df such a narrowing 
occurs in the young Leptdosiren. 

' For general anatomy of fiShes, see T W. Bridge, Cambridge 
Natural History, and R. Wiedersbeim, Vergl Anat der Wsrbelttere. 
The latter contains an excellent bibhography. 
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The tailj or postanal region, is probably a secondary develop- 
ment — a prolongation of the hinder end of the lx)dy for motor 
purposes. I’his is indicated by the fact that it frequently develops 
late in ontogeny. 

Tlic vertebrate, in correlation perhajjs with its extreme ccphalira- 
tion, develops from before backwards (except the alitneutary canal, 
which develops more en bloc), there romainiug at the hind end for a 
prolonged period a mass of mulittercntiated embryonic tissue from 
the anterior side of which the definitive tissues are constantly being 
developed. After development has reached the level of the anus it 
still continues backwards and the tail region is formed, showing a 
continuation of the same tissues as in front, notochord, nerve cord, 
gut, myotomes. Of Uicsc the (postanal) gut soon undergoes atrophy. 

FrW.— The fins are extensions of the body surface which 
serve for propulsion. To give the necessary rigidity they are 
provided with special skeletal elements, while to give mobility 
tliey are provided with special muscles. Tltese muscles, like 
the other voluntary muscles of the body, are derived from the 
primitive myotomes and arc therefore segmental in origin. 'Fire 
fins are divisible into two main categories — the median or 
unpaired fins and the paired fins. 

The median fins arc to be regarded as the more primitive. 
Tire fundamental structure of the vertebrate, with its median 



FlO. I. — ^Heterocercal Tail of Acipeuser. a, Modified median 
scales {“ fulcra ") ; b, bony p'ates. 


skeletal axis and its great muscular mass divided into segments 
along each side of the body, indicates that its primitive method 
of movement was by waves of lateral flexure, as seen in an 
Amphioxus, a cyclostome or an eel. The system of median 
fins consists in the first instance of a continuous fin-fold extend- 
ing round the posterior end of the body — as persists even in the 
adult in the existing Dipneusti. A continuous median fin-fold 
occurs also in various Telcosts (many deep-sea 'Feleosts, eels. 



Fxonj Cambridgt Natural IlUtory, vol. vii., “ Fishes, &C.,” by permission of Messrs. 
Macmillan St Co., Ltd. 

Fig. 2. — Cladosclache. (After Dean.) 


&c.), though the highly sfrecialized features in other respects 
make it probable that we have here to do with a secondary 
return to a condition like the primitive one. In the process 
of segmentation of the originally continuous fin-fold wc notice 
first of all a separation of and an increase in size of that portion 
of the fin which from its position at the tip of the tail region is 
m the most advantageous position for producing movements of 
the body. There is thus formed the caudal fin. In this region 



there is a greatly increased size of the fin-fold — Ixith dorsally 
and ventrally. There is further developed a highly character- 
istic asymmetry, la the originiii symmetrical or ptoiocercal 
{’^diphycercal) type of tail (as seen in a cyclostome, a Dipnoan 
and in most fish embryos) tlie skeletal axis of the body runs 
straight out to its tip —the tail Told liciug equally de^•eloped 
above and below the 
axis. In the highly de- 
veloped caudal fin of 
the majority of fishes, 
however, the fin-fold is 
developed to a much 
greater extent on the 
ventral side, and corre- 
lated with this the 
skeletal axis is turned 
upwards as in the hetrroccrcal tail of sliarks and sturgeons. The 
highest stage in this evolution of the caudal fin is seen in the 
Telcostean fishes, where the ventral tail-fold Ix^comes developeicl 
to such an extent as to produce a secondarily symmetrical 
appearance {homocercal tail, fig. 4). 

The sharks have been referntl to as possessing hcteroccrcal 
tafls, but, though this is true of the majority, within the limits of the 
group all three types of tail-fm occur, from the ]>rotocerc.al tail of the 
fossil Pleuracanthids and the living Chlamydoselachus to the highly 
developed, practically homocercal tail of the ancient Cladosclache 
(fig- i!)- 


H.M. SUiaonery (Sfifio 

Fig. 3. — C hlamydoselachus . (After 
tliinthcr.) 


The praecaudal portion of the fin-fold on live dorsal side of 
the body becomes broken into numerous finlcts in living C'rosso- 
ptcrygians, while in other fishes it disappears throughout pari 
of its length, leaving only one, two or tlirec enlarged jiortions— 
the dorsd fins (fig. 4, </./.). Similarly the praecaudal part of 
the fin-fold ventrally lx)comes reduced to a single aval fin (a.f.), 
occasionally continued backwards by a series of finlcts (.SVotw- 
bridae). In the sucker-fishes {Reviora, Echeneis) tlic anterior 
dorsal fin is metamorphosed into a sucker by which tlic creature 
attaches itself to larger fishes, turtles, &c. 

The paired fins — though more recent developments than 
the median — arc yet of very great morphologiad interest, 
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“ Fislics, &c.," by permission of Messr 


Fig. 4 . — Tilapia dolloi, a teleostean fish, to illustrate external 
features. (After Boulenger.) 

A, Side view. g.r. Gill rakers. 

B, First branchial arch. Id, I^ateral line organs. 

a.f. Anal fin, m, Nasal opening. 

c. f. Caudal fin. p f, Pelvic fin. 

d. f. Dorsal fin, P-^P, ITeo])crculum. 

g.f. Gill lamellae. pt.f, Pectoral fin. 


as in them wc are compelled to recognize the homologues of 
the paired limbs of the higher vertebrates. We accordingly 
distinguish the tw'o pairs of fins as pectoral or anterior and 
pelvic ( =:= “ ventral ”) or posterior. There are two main types 
of paired fin— the archipters'gial type, a paddle-like structure 
supported by a jointed axis which bears lateral rays and exists 
in an unmodified form in Neoceratodus alone amongst living 
fishes, and the actinopterygial type, supported by fine raylike 
structures as seen in the fins of any ordinary fish. The relatively 
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less efficiency of the archipterygium and its predominance 
amongst the more ancient forms of fishes p<nnt to its being 
the more archaic of these two typris. 

In the less highly specialized groups of fishes the pectoral 
fins are (;lose liehind the heaiJ, the pelvic fins in the region of the 
cloacal o{x:ning. In the more specialized forms the pelvic 
fins frequently show a more or less extensive shifting towards 
the head, so that their position is descrilied as thoracic (fig. 4) 
or jugular ((iadua — cod, haddock, <S;c., fig. 5). 



1 ^ 10 . 5. — Burlxit (Lota vulgaris), with jugular ventral fins. 

The median fin, especially in its caudal section, is the main propel- 
ling organ : the paired fins in the majority of fishes serve for balanc- 
ing. In the Dipneusti the paired fins are used for clambering about 
amidst vegetation, much in the same fashion as the limbs of Urodeles. 
In Cgratodus they also function as paddles. In various Telcosts 
the pectoral fins have accjuircd secondarily a leg like function, being 
used for creeping or skipping over the mud (Periophthahnus ; cf. also 
Trigloids, Scorpacnids and Pcdiculati). In the flying ” fishes the 
pectoral fins are greatly enlarge<l ami are used as aeroplanes, their 
quivering movements frequently giving a (probably erroneous) 
impression of voluntary flapping movements. In the gobies ana 
lumpsuckers (Cyclopttrtdaf) the |)< Ki< lins arc fused to form an 
adhesive sucker; in the Gobiesoi i./a,- tli. v t.ikc part in the formation 
of a .somewhat similar sucker. 

riie evolutionary history of the paired litnbs form.s a fa.scinating 
> h.\pter in vertebrate morphology. .\s regards their origin two 
lis potheses have attracted si)ccial attention ; (i) that enunciated by 
( -eeetibaur. .according to which the limb is a modified gill septum, 
and (a) that supported by lames K. Thachcr, F. M. Italfour, St 
George Mivart and others, that the paired fins are persisting and 
modified i)ortions of a once continuous fin-fold on eai h side of the 
body. Tno m.ajority of mojphologists are now inclined to accept 
the second of these views. Each ha.i been supporteil by plausilde 
arguments, for which reference must be m.ade to the literature of the 
subject.* Both vitovs rest uj^on the as,sume<l occurrence of stages for 
the existence of wliich there is no direct evidence, viz. in the case of 
(i) transitional stages bidwta ti gill .septum and limb, and in the case 
of (a) a continuous lateral ftii-fold. (There is no evidence that the 
lateral row of spines in the acanthodian CUmattus has any other 
than a defensive significance.) In the opinion t)f the writer of this 
.article, such assumptions arc without pjstification, now that our 
knowledge of Dipnoan and Crossopterygian and IJrodelc embryology 
points toward.s the former pos.ses.sioti Ijy the primitive vertebrate 
of a series of projecting, voluntarily movalde, and hence pjotentially 
motor structure on e<ach side of the boily. It must be emphasized that 
those— the true cxtern.al gills -are the only organs known actually to 
exist in vertelirates which might readily be transformed into limbs. 
When insuperable objections are adduced to this having actually 
taken place in the course of evolution, it will be time enough to fall 
back u[x)n purely hypothetical ancestral structures on which to 
base the evolutionary history of the limbs. 

The ectoderm covering the general surface is highly glandular. 
In the case of the Dipneusti, flask-shaped multicellular glands 
like those of .Vrnphibians occur in addition to the scattered 
gland cells. 

A characteristic feature of glandular activity is the prcnluction of 
a slight electrical disturbance. In the c.ase of MalopUrurus this 
elsewliere .subsidiary function of the skin ha-s become so exaggeratetl 
as to lead to the conversion of the skin of each side of the bo<ly into 
a iKJwerful electrical organ.* Each of these consists of some two 
million simdl chambers, eacli containing an electric disk and all 
deriving their nerve .supply from the branches of a .single enormous 
axis cylinder. This taxes its origin from a gigantic ganglion cell 
situated latero-dorsally in the spinal cord between the levels of the 
first and .st>cond spinal nerves. 

Cement Organs. — The larvae of certain Tclcostomes and 
Dipnoans {x>.ssess special glandular organs in the head region 
for the secretion of a sticky cement by which the young fish is 
able to attach itself to water-plants or other objects. As a rule 
these arc ectodermal in origiti; e.g. in l.epidosiren and Prota- 
pterus the crescentic cement organ lying ventrally Ixihind the 

' Cf. J. Graham Kerr, /Voc. Camh. Phil. Soc. x. 227. 

■ I'or electric organs see W. Biotlermann, Electro- Physiology, 

* J. Graham Kerr, Quart. Journ. Micr. Set. vol. xlvi. 


mouth consists of a glandular thickening of the deep layer of 
the ectoderm. In young ganoid fishes preoral cement organs 
occur. In Cros.sopterygians there is one cup-shaped structure 
on each side immediately in front of the mouth. Here the 
glandular epithelium is endodermal, developed * as an outgrowth 
from the wall of the alimentary canal, closely resembling a gill 
pouch. In Amia ^ the same appears to be the case. In a few 
Teleosts similar organs occur, e.g. Sarcodaces, Hyperoptsus,^ 
where so far as is known they are ectodermal. 

PhtHogcnti- Organs. —The slimy secretion produced by the 
epidermal glaiuls of iishes contains in some cases substances 
which apparently readily undergo a slow process of oxidation, 
giving out light of low wa\'C length in the process and so giving 
rise to a phosphorescent appearance. In many deep-sea fishes 
IhLs property of producing light-emitting secretion has under- 
g.ine great development, leading to the existence of definite 
photogenic organs. These vary much in character, and much 
remains to be done in working out their minute structure. Good 
examples are seen in the Teleostcan family Scopelidae, where 
they form brightly shining eye-like spots scattered about the 
surface of the body, especially towards the ventral side. 

External Gills. — In young Crossopterygians and in the young 
Prolopterus and Lepidosiren true external gills occur of the .same 
morphological nature as those of Uroclele amphibians. In 
Crossopterygians a single one is present on each side on the 
hyoid arch ; in the two Dipnoans mentioned four are present 
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Fio. 6. — I.arva of Polyptoru.s. (After Budgett.) 


on each side — on visceral arches III., IV., V. and VI. (It may 
be recalled that in Urodeles they occur on arches III., IV. and V., 
with vestiges ^ on arches I. and II.). Each external gill develop.s 
as a projection of ectoderm with mesodermal core near the upper 
end of its visceral arch ; the main aortic arch is prolonged into 
it as a loop. When fully developed it is pinnate, and is provided 
with voluntary muscles by which it can be moved freely to 
renew the water in contact with its respiratory surface. In 
the case of Polypterns a short rod of cartilage projects from the 



Fio. 7.— Thirty Days' I..arval Lepidosiren. (After Graham Kerr.) 


hyoid arch into the base of the external gill. Their occurrence 
with identical main features in the three groups mentioned 
indicates that the external gills are important and archaic organs 
of the vertebratit. Their non-occurrence in at least some of 
the groups where they are absent is to be explained by the 
presence of a large vascular yolk sac, which necessarily fulfils 
m a very^ efficient way the respiratory function. 

.ilimenictry Canal. — The alimentary canal forms a tube tra- 
versing the body from mouth to cloacal opening. Corresponding 
with structurar and functional differences it is for descriptive 

^ J. Graham Kerr, The Budgett Memorial Volume. 

* J. Phelps, Science, vol. N.S. ix. p. 366 ; J. Eycleshymer and 
Wilson. Amer. Journ. Anai. v. (1906), p. 154. 

• J. S. Budgett, TrtfMi. Zool. Soc. Loud. xvi. (1901), p. 130. 

f L. Drimer, Zool. Jahrbiicher Anat. Band xix. {i 904 )> S- • 434 - 
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purposes divided into the following regions — (i) Buccal cavity 
or mouth cavity, (2) Pharynx, (3) Oesophagus or gullet, (4) 
Stomach, (5) Intestme, and (6) Cloaca The buccal cavity or 
mouth cavity is morphologically a stomodaeum, t e it represents 
an inpushing of the external surface. Its opening to the exterior 
IS wide and gapmg in the embryo in certain groups (Selachians 
and Crossopterygians), and even in the adult among the Cyclo- 
stomata, but in the adult Gnathostome it can be voluntarily 



r roin ( ambndgt A atutal I Inlory, 

vol. Ml, “Kiihcs, &c (by permission of 
Macmillan 111 Co , Ltd ) After Rons, Lthr- 
htuk dtr Zoologte (by permission of Gustav 
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Fig 8 — Diagrams to illustrate 
the relations of branchial clefts and 
jiharynx in an Elasmobranch (A) 
and a Telcost (B) ; i, 2, &c , Bran- 
chial septa. 
b c, Opercular cavity 
b I, Respiratory lamellae 
c, Coelom 

e b a, Opercular opening 
hy a, Hyoid arch 
hy c, Hyobranchial cleft 
/ s, Valvular outer edge of gill 
septum 

M, Nasal aperture. 
o«s, Oesophagus, 
op, Operculum 

p a, Palato quadrate cartilage. 

Pn, Pharynx 
sp, Spiracle. 

hyobranchial. In common usaj 
called the spiracle, and the series ( 


opened and shut in correlation 
with the presence of a hinged 
jaw apparatus. The mouth 
opening is less or more ventral 
in position in Cyclostomes and 
Selachians, while m Dipnoans 
and Teleostomes it is usually 
terminal 

In certain cases {e g Leptdo- 
stren) ^ the buccal cavit> arises 
by secondary excavation with- 
out any actual pushing in of 
ectoderm 

It IS highly characteristic 
of the vertebrata that the 
pharynx— the portion of the 
alimentary canal immediately 
behind the buccal cavity — 
communicates with the ex- 
terior b> a senes of paired 
clefts associated with the 
function of respiration and 
known as the visceral clefts 
It is especially characteristic 
of fishes that a number of 
these clefts remain open as 
functional breathing organs m 
the adult 

The visceral clefts arise as 
hollow pouches (or at first solid 
projections) of the endoderm. 
Each pouch fuses with the 
ectoderm at its outer end and 
then becomes perforated so as 
to form a free communication 
between pharynx and exterior. 

The mcsenchymatous pack- 
ing tissue between consecu- 
tive clefts forms the visceral 
arches, and local condensation 
within each gives rise to im- 
portant skeletal elements — to 
which the name visceral arches 
is often restricted From the 
particular skeletal structures 
which develop in the \isceral 
arches bounding it the anterior 
cleft IS known as the hyoman- 
dibular cleft, the next one as 
;e the hyomandibuUr cleft is 
)f clefts behind it the branchial 


clefts. 

The typical functional gill cleft forms a vertical sht, having on 
each side a gill septum which separates it from its ne^hbours 
m the series. The lining of the gill cleft possesses over a less or 
greater extent of its area a richly developed network of capillary 
blood-vessels, through the thin covering of which the respiratory 
exchange takes place between the blood and the water which 
washes through the gill cleft. The area of respiratory surface 
tends to become increased by the development of outgrowths. 
Frequently these take Ae form of regular plate-like structures 
known as gill lamellae. In the Selachians these lamellae are 
strap-like structures (Elasmobranch) attached along nearly their 


^ J Graham Kerr, Quart Journ. Mtcr xlv-i 423 


whole length to the giU septum as shown in fig. 8, A. In the 
Holocephali and in the sturgeon the outer portions of the gill 
septa have disappeared and thus leads to the condition seen in 
the higher Teleostomes (fig. 8, B), where the whole of the septum 
has disappeared except its thick inner edge containing the 
skeletal arch. It follows that m these higher Teleostomes- 
including the ordinary Teleosts — the gill lamellae are attached 
only at their extreme inner end. 

In the young of Selachians and certain Teleosts (e g Gymnarchui 
and Heterohs)^ the gill lamellae are prolonged as filaments whicli 
project freely to the exterior These must not be confused witli 
true external gills 

The partial atrophy of the gill sepU in the Teleostomes pro- 
duces an important change m their appearance. Whereas 
in the Selachian a senes of separate gill clefts is seen in external 
view each covered by a soft valvular baikgrowth of its anterior 
lip, in the Telcostean fish, on the other hand, a single largi 
opening is seen on each side (opercular opening) covered over b\ 
the enormously enlarged valvular flap belonging to the anterior lip 
of the hyobranchial cleft ITiis flap, an outgrowth of the hyoid 
arch, IS known as the operculum. 

In the Telcostomi there are usually five functional clefts, but 
these are the survivors of a formerly greater number Evidence 
of reduction is seen at both ends of the series In front of the 
first functional cleft (the hyobranchial) there is laid down 
in the embryo the rudiment of a spiracular cleft. In the less 
highly organized fishes this survives m many cases as an open 
cleft 

In many sharks and m sturgeons the siuraclc forms a conspicuous 
opening just behind the eye In rays and skates, ^vhich arc modified 
m correlation with then ground feeding habit, the spiracle is a large 
opening which during the great widtnmg out of the body during 
development comes to be situated on the dorsal side, while Iht^ 
branchial clefts come to be ventral m position In existing Crosso- 
ptcrygians the spiracle is a slit-hkc opening on the dorsal side of the 
hcael which can be opened or closed at will In Dijmeusti, as m the 
higher Teleostomes, the spiracle is found as an embryonic rudiment, 
but m this case it gives rise in the adult to a remarkable sense organ 
of problematical function 

Traces of what appear to be pre-spiracular clefts exist m 
the embryos of various forms Perhaps the most remarkable 
of these is to be found in the larval ( rossopterygian,^ and ap- 
parently also m 4 tma ^ at least, amongst the other ganoids, 
where a pair of cntodermal pouches bec'ome cut off from the 
main entoderm and, establishing an opening to the exterior, 
give rise to the lining of the cement organs of the larva 
Postenonly there is evuience that the extension backwards of the 
series of gill clefts was much greater in the primitive fishes. In 
the surviving sharks {Chlamydoselachus and NoHdanus ctnereus, 
there still exist in the adult respectively six and seven branchial 
clefts, while m embryonic Selachians there are frequently 
to be seen pouch-like outgrowths of entoderm apparently repre- 
sentmg rudimentary gill pouches but which never develop 
Further evidence of the progressive reduction in the series of 
clefts IS seen in the reduction of their functional activity at the 
two ends of the senes. The spiracle, even where persisting 
in the adult, has lost its gill lamellae either entirely or excepting 
a few vestigial lamellae forming a “ pseudobranch ” on its 
anterior wall (Selachians, sturgeons) A similar reduction 
affects the lamellae on the anterior wall of the hyobranchial 
cleft (except in Selachians) and on the posterior wall of the last 
branchial cleft 

A pseudobranch is frequently present in Teleostomes on the anter- 
ior wail of the hyobranchial cleft, t e on the inner or posterior face 
of the operculum It is believed by some morphologists to belong 
really to the cleft in front • 

Phytogeny — The phylogeny of the gill clefts or pouches is un- 
certam The only organs of vertebrates comparable with them 
morphologically aae the enterocoehc pouches of the entoderm which 

» J S. Budgett, at 

* W E Agar, Anai Am , 1905,8 298 

* J Graham Kerr, The Budgett Memortal Volume 

* J Phelps, Science, vol N S ix p 366 , J Eycleshymer and 
Vfilson, Amer. Joum. Anal , \ 1906, p 154 

* F Maurer, Morphol. Jahrb ix , 1884, S 229, and xiv , 1888, S. 175. 
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give rise to the mesoderm It is possible that the respiratory 
significance of the wall of the gill cleft has been secondarily acquired 
1 his is indicated by tlie fact that they appear in some cases to be 
Imeil by an ingrow tn of ectoderm This suggests that there may have 
been a spreading inwards of respiratory surface from the external 
gills It 18 conceivable that before their walls became directly 
respiratory the gill clefts servctl for the pumpmg of fresh watei over 
tlie external gills at the bases of which they he 


Lung — As m the higher vertebrates, there develops m all 
the main groups of gnathostomatous fishes, except the Selaclnans, 
an outgrowth of the pliaryngeal 
wall intimately associated with 
gaseous interchange fn the 
Crossopterygians and Dipnoans 
this pharyngeal outgrowth agrees 
exactly m its midventral origin 
and in its blood-supply with the 
lungs of the higher vertebrates, 
and there can bo no question 
about Its being morphologically 
the same structure as it is also in 
function 

In the Crossopterygian the ven- 
trally placed slit-like glottis leads 
into a common cliamlier produced 
anteriorly into two horns anil 
continued backwards into two 
“ lungs ’* These are smooth, thin- 
walled, saccular structures, the 
right one small, thi left very large 
and extending to the hind end of 
the splanchnococle In the Dip- 
noans the lung has taken a dorsal 
position close under the vertebral 
column and above the splanchno- 
coele Its walls are sacculated, 
almost spongy in Leptdosiren and 
Protopterus, so as to give increase 
to the respiratory surface In 
Nexeratodus (fig an Indication of 
division into two Iialves is seen in 
the presence of two prominent 
longitudinal ridges, one dorsal and 
one ventral In Leptdosiren and 
Protopterus the organ is completely 
divided except at its anterior end 
into a right and a left lung The 
ll an tenor (xn tion of the lung or lungs 
'' IS connectcil with the median ven- 
tral glottis by a short wide vesti 
bule which lies on the right side of 
the oesophagus 

In the Teleostei the repre- 
sentative of the lung, here termed 
the swimhladder, has for its 
predominant function a hydro- 
static one , it acts as a float. 
It arises as a diverticulum of the 
gut- wall which may retain a 
tubular connexion with the gut 
{physostomatous condition) or 
may in the adult completely lose 
such connexion (physoclistic) It 
shows two conspicuous differ- 
ences from the lung of other 
forms - (i) it arises m the young 
nsh as a dorsal instead of as a 
ventral diverticulum, and (2) it 
Fig 9 — Lungof NeocercUoduSy derives its blood-supply not from 
openwl m its lower half to show the sixth aortic arch but from 
..“cSS branches of the dorsal aorta. 

r uches , f, I^Imonary vein ; These differences are held by 
Arterial blood-vessel; oi?, many to be sulhaent to mvahdate 
Oesophagus, opened to show the homologi/mg of swim- 

glottis (g 7 ) bladder with the lung. The follow- 

ing facts, however, appear to do 
away with the force of such a contention, (r) In the Dipneustz 
(e g JVeoceratodus) the lung apparatus has acquired a dorsal posi- 
tion, but Its connexion with the mid>wentral glottis is asymmetncal, 
passing rmmd the right side of the gwt. Were the predominant 


function of the lung m such a form to become hydrostatic we 
might expect the course of evolution to lead to a shifting of the 
glottis dorsal wards so as to bring it nearer to the definitive 
situation of the lung (2) In Erythrtnus and other Characinids 
tlie glottis is not mid-ventral but decidedly lateral m position, 
suggesting either a retention of, or a return to, ancebiral stages m the 
dorsalward migration of tlic glottis (3) The blood-suj^y of the 
Tcleostean swimhladder is from branches of the dorsal aorta, which 
may be distributed over a long anteroposterior extent of that vessel 
Embryology, however, shows that the swimbladder arises as a local- 
ized diverticulum. It follows that the blood-supply from a long stretch 
of the aorta can hardly l>e primitive We should rather expect the 
primitive !>lood-suppIy to be from tlie mam arteries of the pharyngeal 
wall, t e from the hinder aortic arch as is the case with the lungs of 
other forms Now in Amta at least we actually find such a blood- 
supply, there being here a pulmonary artery corresponding with that 
m fung-pobsessmg forms Taking these points into consideration 
there seems no valid reason for doubting that in lung and swira- 
bladder we are dealing with the same morphological structure 

Function . — In the Crossopterygians and Dipnoans the lung 
IS used for respiration, while at the same time fulfilling a hydro- 
static function Amongst the Actinopterygians a few forms 
still use it for respiration, but its mam function is that of a float 
fn connexion with this function there exists an interesting 
compensatory mechanism whereby the amount of gas in the 
swimbladder may be diminished (by absorption), or, on the 
other hand, increased, so as to counteract alterations in specific 
gravity produced, eg by change of pressure with change of 
depth. This mechanism is specially developed in physoclistic 
forms, where there occur certain glandular patches (“ red glands”) 
m the lining epithelium of the swimbladder richly stuffed 
with capillary blood-vessels and sercing appaicntly to secrete 
gas mto the swimbladder. That the gas in the swimbladder 
IS produced by some vital process, such as .secretion, is alieady 
mdicated by its composition, as it may contain nearly 90 % 
of oxygen in deep-sea forms or a similar proportion of nitrogen 
m fishes from deep lakes, t e its composition is quite different 
from what it would be were it accumulated within the swimbladder 
by mere ordinary diffusion proc«.sses Fuither, the fonnation 
of gas IS shown by experiment to be controlled by branches of 
the vagus and sympathetic nerves in an exactly similar fashion 
to the secretion of saliva m a salivary gland (See below for 
relations of swimbladder to ear) 

Of the important non-respiratory derivatu’es of the pharyn- 
geal wall (thyroid, thymus, postbranchial bodies, &c), only 
the thyroid calls for special mention, as important clues to its 
evolutionary history are afforded by the lampreys. In the 
larval lamprey the thyroid develops as a longitudinal groove 
on the pharyngeal floor From the anterior end of this groove 
there pass a pair of penphar>’ngeal ciliated tracts to the dorsal 
side of the phar>-nx where they pass backwards to the hind 
end of the pharynx Morphologically the whole apparatus 
corresponds closely with the endostyle and penpharynge^ and 
dorsal ciliated tracts of the pharynx of Ampktoxus. The corre- 
spondence extends to function, as the open thyroid groove 
secretes a sticky mucus which passes into the pharyngeal cavity 
for the entanglement of food particles exactly as in Amphiaxus. 
Later on the thyroid groove becomes shut off from the pharynx ; 
its secretion now acaimulates m the lumina of its interior and 
It functions as a ductless gland as m the Gnathostomata. The 
only conceivable explanation of this developmental Iwstoiy 
of the thyroid in the lamprey is that it is a repetition of phylo- 
genetic history. 

Behmd the pharynx comes the main portion of the alimentary 
canal concerned with the digestion and absorption of the food 
This forms a tube varying CTcatly in length, more ekm^ted 
and coiled in the higher T^eostomes, shorter and straighter 
m the Selachians, Dipnoans and lower Teleostomes The 
oesophagus or gullet, usually forming a short, wide tube, leads 
into the glan^lar, more or less dilated stomach. This is 
frequently m the form of a letter J, the longer limb being con- 
tinous with the gullet, the shorter with the intestine The 
curve of the J may be as in Folypterus and the perch produced 
backwards into a large pocket. The intestine is usually marked 
off from die stomach by a nng-hke sphincter muscle forming the 
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pyloric valve. In the lower gnathostomatom fishes (Selachiansj 
Crossopterygians, Dipnoans, sturgeons) the intestine possesses 
the highly charactenstic spiral valve, a shelf-like projection 
into Its lumen which pursues a spiral course, and along the turns 
of which the food passes during the course of digestion. From 
Its universal occurrence in the groups mentioned we conclude 
that it 13 a structure of a very archaic type, once charactenstic 
of ancestral Gnathostomata , a hint as to its morphological signifi- 
cance IS given by its method of development ^ In an early 
stage of development the intestinal nidiment is coileil into a 
spiral and it is by the fusion together of the turns that the spiral 
valve anses. The only feasible explanation of this peculiar 
method of development seems to he in the assumption that the 
ancestral gnathostome possessed an elongated coiled intestine 
which subsequently became shortened with a fusion of its coils. 
In the higher fishes the spual valve has disappeared — being 
still found, however, in a reduced condition in Amta and Lepi- 
dostfHs, and possibly as a faint vestige in one or two Telcosts 
(certain Clupetdae ^ and Salmontdae ®) In the majority of the 
Teleosts the absence of spiral valves is coupled with a secondary 
elongation of the intestinal region, which in extreme cases 
{Loricarudae) may be accompanied by a secondary spiral coiling 

The terminal part of the alimentary canal — the cloaca — is 
characterl^ed by the fact that into it open the two kidney ducts 
In Tclcostomes the cloaca is commonly flattened out, so tliat 
the kidney ducts and the alimentary canal come to open in- 
dependently on the outer surface. 

The lining of the alimentary canal is throughout the greater 
part of Its extent richly glandular. And at certain points local 
enlargements of the secretory surface take place so as to form 
glandular diverticula. The most ancient of these as indicated 
by Its occurrence even in Amphtoxus appears to be the hver, 
which, originally — as we may assume — mainly a digestive 
gland, has in the existing Craniates developed important excretory 
and glycogen-storing functions Arising in the embryo as a 
simple caecum, the liver becomes in the adult a compact gland of 
very large si/c, usually bi-lobcd in shape and lying in the front 
portion of the splanchnocoele The stalk of the hver rudiment 
becomes drawn out into a tubular bile duct, which may become 
subdivided into branches, and as a rule develops on its course 
a pocket-hke expansion, the gall-bladder. This may hang freely 
m the splanchnocoele or may be, as m many Selachians, imbedded 
m the liver substance. 

The pancreas also arises by localized bulging outwards of the 
intestinal lining — there being commonly three distinct rudiments 
in the embryo. In the Selachians the whitish compact pancreas 
of the adult opens into the intestine some little distance behind 
the opening of the bile duct, but in the Teleostomes it becomes 
involved m the hver outgrowth and mixed with its tissue, being 
frequently recognizable only by the study of microscopic sections 
In the Dipnoans the pancreatic rudiment remains imbedded 
m the wall of the mtestine ; its duct is united with that of the 
hver. 

Pylortc Caeca — In the Teleostomi one or more glandular 
diverticula commonly occur at the commencement of the 
intestine and are known as the pylonc caeca There may be 
a single caecum (crossopterygians, Ammodytes amon^t Teleosts) 
or there may be nearly two hundred (mackerel) In the sturgeons 
the numerous caeca form a compact gland In several families 
of Teleosts, on the other hand, there is no trace of these pyloric 
caeca. 

In Selachians a small glandular diverticulum known as the 
rectal gland opens into the terminal part of the intestine on its 
dorsal side. 

Coelomtc Organs. — The development of the mesoderm in the 
restricted sense (mesothdmm) as seen m the Ashes (lamprey, 
Leptdostren, Protopterus, Polypterus) appears to indicate beyond 

^ J. Riickert, Arch Enfwtchetuugsntech, Band iv., 1897,8. 298; 
J. Graham Kerr, Phtl Trans. B 192, 1900, p. 3*5, and Tha Budgstt 
MemoricU Volume, 

* Cuvier et Valenciennes, Htsi not des potss xix , 1846, p 151 

* J. Rathlre, Vb. d. DarmkantU u.s w. d. ttsche, Halle, 1824, S 62. 
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doubt that the mesoderm segments of vertebrates are really 
enterocoehc pouches m which the development of the lumen 
IS delayed. Either the inner, or both inner and outer (eg 
Leptdostren) walls of the mesoderm segment pass through a 
myoepithelial condition and give rise eventually to the great 
muscle segments (myomeres, or myotomes) which he in senes 
on each side of the trunk. In the fishes these remain distinct 
throughout life. The fins, both median and paired, obtain 
their musculature by the ingrowth into them of muscle buds 
from the adjoining myotomes 

Electrical Organs * — It is characteristic of muscle that at the 
moment of contraction it produces a slight electrical disturbance. 
In certain fishes definite tracts of the musculature show a reduc- 
tion of their previ- 
ously predominant 
function of contrac- 
tion and an increase 
of their prev lously 
subsidiary function of 
producing electrical 
disturbance ; so that 
the latter function is 
now predominant 

In the skates {Rata) 

Ihe electrical organ is 
.1 fnsiform stnicture 
(leriv(>fl from the lateral 
musculature of the 
fail, in Chtnnotus — the 
(Icctnc ttl —and m 
Mormyrus it forms an 
enormous structure 
occupying the place of 
the ventral h^ves of 
the myotomes along 
nearly the w hole length 
of the body ; in. 7 or- 
pedo it forms a largo, 
somewhat kidney- 
shaptd structure as 
viewed from almve 
lying on each side of the 
head and derived from 
the musculature of the 
anterior visceral arches 
In Torpedo the nerve- 
supply IS derived from 
cranial nerves VII IX. 
and the anterior bran- 
chial branches of X 

The electric organ 
IS composed of pris 
matic columns each 
built up of a row of 
compartments Each 
compartment contains 
a lamelJated electric 
<lisc representing the 
phosed muscle fibre On one face (ventral m Torpedo, anterior 
in Rata) of the electric disc is a gigantic end-plate supplied 
by a beautiful, dichotomously branched, terminal nervous 
arborization. 

The development of the mesoderm of the head region is too 
obscure for treatment here * The ventral portion of the trunk 
mesoderm gives rise to the splanchnocoel or general coelom. 
Except in the Myxinoids the anterior part of the splanchnocoel 
liecomcs separated of! as a pericardiac cavity, though m adult 
Selachians the separation becomes incomplete, the two cavities 
being in communication by a pcncardio-pentoneal canal. 

Nephrtdial System.—^Tht kidney system in fishes consists of 
s^mentallv arranged tubes leading from the coelom mto a 
longitudinal duct which opens within the hinder end of the 
cntcron — the whole forming what is known as the archtnephros 
(Lankester) or holonephros (Price) Like the other segmented 

« Cf W Biedermann, Electro- Physiology 

® Literature in N. K. Koltzoff, Bull. Soc Nat Moscou, 1901, 
P- *59 
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Fiom (legeiibour, UntenuctiUH^^fn tur vtrgltxh 
Anat <(er U'ttMtifre, by permnsion of Wilhelm 
h ngcltnann 

I'lG. 10 — View of lorpedo from the dorsal 
side the dectric organs are exposed 
I, Forebrain 
II, Mesencephalon 

III, Ccreliellum. 

IV, Electric lobe 

hr, Gammon muscular sheath covering 
branchral clefts (on the left side this 
has been removed so as to expose the 
senes of branchial sacs). 

/, ^iracle 

o e,l lectric organ, on the left side the 
nerve-supply is shown, 
o, Eye 

t, benaory tubes of lateral Ime system 
shortened-up and otherwise metamor- 
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organs of the vertebrate the archinephros develops from before 
backwards. The sequence is, however, not regular. A small 
number of tubules at the head end of the senes Income specially 
enlarged and are able to meet the excretory needs during larval 
existence {Pronephros) the immediately succeeding tubules 
remain undeveloped, and then come the tubules of the rest of 
the series which form the functional kidney of the adult 
(Mesonephros) 

The kidney tubules subserve the excretory function in two 
different ways. The wall of the tubule, bathed in blood from 
the posterior cardinal vein, serves to extract nitrogenous pro- 
ducts of excretion from the blood and pass them into the lumen 
of the tubule. The open ciliated funnel or nephrostome at the 
coelonnc end of the tubule serves for the passage outwards of 
coelomic fluid to flush the cavity of the tubule The secretory 
activity of the coelomic lining is specially concentrated in certain 
limited areas in the neighbourhood of the nephrostomes, each 
such area ensheathing a rounded mass depending into the coelom 
and formed of a blood-vessel coiled into a kind of skein— a 
glomerulus In the case of the pronephros the glomeruli are 
as a rule fused together into a single glomus In the mesonephros 
they remain separate and in this case the portion of coelom 
surrounding the glomerulus tends to be nipped off from the 
general coelom — to form a Malpighian body The separation 
may be incomplete — the Malpighian coelom remaining in 
connexion with the general coelom by a narrow peritoneal 
canal 'Fhe splanchnocochc end of this is usually ciliated and 
G termed a peritoneal funnel ; it is frequently confused with 
the nephrostome 

Mesonephros — The kidney of the adult fish is usually a compact 
gland extending over a considerable distance in an anteroposterior 
direction and lying immediately dorsal to the coelomic cavity 

Peritoneal funnels are present in the adult of certain Selachians 
(eg Acanthtas, Squatma), though apparently in at least some 
of these forms they no longer communicate with the Malpighian 
bodies or tubules The kidneys of the two sides become fused 
together posteriorly in Protopterus and in some Teleosts The 
mesonephric ducts undergo fusion posteriorly in many cases to 
form a median urinary or unnogenital sinus. In the Selachians 
this median sinus is prolonged forwards into a pair of horn-like 
continuations — the sperm sacs. In Dipnoans the sinus becomes 
greatly dilated and forms a large, rounded, dorsally placed 
cloacal caecum. In Actinopterygians a urinary bladder of 
similar morphological import is commonly present 

Gonads — The portion of coelomic lining which gives rise to 
the reproductive cells retains its primitive relations most nearly 
111 the female, where, as a rule, the genital cells are still shed 
into the splanchnocoele. Only in Teleostomes (Leptdosieus and 
most Teleosts) the modification occurs that the ovary is shut 
off from the splanchnocoele as a closed cavity continuous with 
Its duct 

In a few Teleosts {Satmonidae, Muraentdae, Cohths) the ovary is 
not a closed sac, its eggs being shed into the coelom as m other 
groups 

The appearance of the ovary naturally varies greatly wuth 
the character of the eggs 

The portion of coelomic lining which gives rise to the male 
genital cells (testis) is in nearly, if not quite, all cases, shut off 
from the splanchnocoele The testes are commonly elongated 
in form. In Dipneusti ^ (Leptdostren and Proiopterus) the hinder 
portion of the elongated testis has lost its sperm -producing 
iunction, though the spermatozoa produced in the anterior 
portion have to traverse it in order to reach the kidney. In 
Polypterus ^ the testis is continued backwards as a “ testis 
ridge,” which appears to correspond with the posterior vesicular 
region of the testis in Leptdostren and Protopterus Here also 
the spermatozoa pass back through the cavities of the testis 
ridge to reach the kidney duct In the young Teleost* the 
rudiment of the duct forms a backward continuation of the 

* J Graham Kerr, Proc Zool Soc Lond (1901), p. 484 

^ I S Budgett, Trans Zool Soc, Lond, xv. (igoi), vol. p. 324 
H F J ungersen , zool zool Band lx , 1889 


testis contaming a network of cavities and opening as a rule 
posteriorly into the kidney duct. It is difficult to avoid the 
conclusion that the testis duct of the Teleost is for the most 
part the equivalent morphologically of the posterior vesicular 
region of the testis of Polypterus and the Dipneusti. 

Relations of Renal and Reproduettve Organs, (i) Female — In 
the Selachians and Dipnoans the oviduct is of the type (Mullerian 
duct^ present m the higher vertebrates and apparently repre- 
senting a split-off portion of the archinephric duct At its 
anterior end is a wide funnel-hke coelomic opening Its walls 
are glandular and secrete accessory coverings for the eggs. In 
the great majority of Teleosts and in Lepidosteus the oviduct 
possesses no coelomic funnel, its walls being in structural con- 
tinuity with the wall of the ovary In most of the more primitive 
Teleostomes (Crossopterygians, sturgeons, Amta) the oviduct 
has at its front end an open coelomic funnel, and it is difficult to 
find adequate reason for refusing to regard such oviducts as 
true Mullerian ducts On this interpretation the condition 
characteristic of Teleosts would be due to the lips of the oviduct 
becoming fused with the ovarian wall, and the duct itself would 
be a Mullerian duct as elsewhere 


A departure from the normal arrangement is found in those 
Teleosts which shed their eggs mto the splanchnocoele. e g amongst 
Salmontdae, the smelt 
(Osmerus) and capclm 
(Mallotus) possess a pair 
of oviducts resembling 
Mullerian ducts while 
the salmon possesses 
merely a pair of genital 
pores opening together 
behind the anus It 
seems most pi obable that 
the latter condition has 
been derived from the 
former by reduction of 
the Mullerian ducts, 
though it has been 
argued that the con- 
verse process has taken 
place The genital pores 
mentioned must not be 
confused with the 06- 
domtnal pores, which m 
many adult fishes, par- 
ticularly m those without 
open peritoneal funnels, 
lead from coelom directly 
to the exterior in the 
region of the cloacal 
opening These appear 
to be recent develop- 
ments, and to have 
nothing to do morpho- 
logically with the genito- 
urinary system * 

(2) Male — It seems 
that primitively the 
male reproductive ele- s< 
ments like the female Fig ir.— Urmo-Gemtal Organs of the 
were shed into the nlr^ea^f^ ^ Scylltum (After 

coelom and passed ^ Anterior (genital) portion of meso- 
thence through the nephros with its coiled duct 

nephridial tubules. In mn 2, Posterior (renal) portion of meso- 
nephros 
5 s, Sperm sac 
T, Testis 

«, '* Ureter ” formed by fusion of 
collecting tubes of renal portion 
of mesonephros 
g s, Unno-genital sinus ; 

V 5, Vestcula seminalis 



correlation probably 
with the greatly re- 
duced size of these 
elements they are com- 
monly no longer shed 
into the splanchnocoele, 
but are conveyed from 
the testis through covered-m canals to the Malpighian bodies 
or kidney tubules. 'Die system of covered-in canals forms the 
testicular network, the individual canals being termed vasa 
efferentia. In all probability the senes of vasa efferentia was 
onginally spread over the whole length of the elongated testis 
(cf. Lepidosteus), but in existing fishes the series is as a rule 
* E. J. Bles, Proc, Roy. Soc, 62, 1897, p. 232. 
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restricted to a comparatively short anteroposterior extent. In 
Selachians the vasa efferentia are restricted to the anterior end 
of testis and kidney, and are connected by a longitudinal canal 
ending blmdly in front and behind. The number of vasa 
efferentia vanes and m the rays (Rata, Torpedo) may be reduced 
to a single one opening directly into the front end of the meso- 
nephric duct. The anterior portion of the mesonephros is 
much reduced m size in correlation with the fact that it has 
lost Its renal function The hinder part, which is the functional 
kidney, is considerably enlarged. The primary tubules of this 
region of the kidney have undergone, a modification of high 
morphological mterest Their distal portions have become 
much elongated, they are more or less fused, and their openings 
into the mesonephric duct have undergone backward migration 
until they open together either into the mesonephric duct at 
Its posterior end or into the urinogenital sinus independently 
of the mesonephi ic duct The mesonephric duct is now connected 
only with the anterior part of the kidney, and serves merely as 
a vas deferens or sperm duct. In correlation with this it is 
somewhat enlarged, especially m its posterior portion, to form 
a vesicula seminalis. 

llie morphological mterest of these features lies m the fact that 
tfiey represent a stage m evolution which carried a little farther 
would lead to a complete separation of the definitive kidney {meta- 
nephros) from the purely genital anterior section of the mesonephros 
{fptdtdvmts), as occurs so characteristically m the Amiuota 

Dipncusti — In Leptdostren ^ a small number (about half a 
dozen) of vasa efferentia occur towards the hind end of the 
vesicular part of the testis and open into Malpighian bodies 
In Protopterus the vasa efferentia are reduced to a single one 
on each side at the extreme hind end of the testis, 

Tcleostomi — In the attmopterygian Ganoids a well-cit veloped 
testicular network is present; eg in Lepidosteus - numerous 
vasa efferentia arise from the testis along nearly its whole length 
and pass to a longitudinal canal lying on the surface of the 



(.Mhrtiii Kerr , /^oal Soc London 

Fig 12 — Diagram illustrating Connexion between Kidney and 
Testis m Various Groups of Fishes 
Distributed condition of vasa D, Direct communication be- 
cffereniia (icipevser, Lepi- tween testis and kidney 

dosteus). duct (Polvpterus, Peleosts) 

B, Vasa efferentia reduced to a c j, Nephrostome leading from 

few at the hind end (Lept- Malpighian coelom into 

dosiren) kidney tubule 

C, Reduction of vasa efferentia t,, Functional region of testis 

to a single one posteriorly Tj, Vesicular region of testis 
(Protopterus) hd, Mesonephric duct. 

kidney, from which in turn transverse canals lead to the Mal- 
pighian bodies (In the case of Amta they open into the tubules 
or even directly into the mesonephric duct.) In the Teleosts j 
and m Polypterus there is no obvious connexion between testis 
and kidney, the wall of the testis being continuous with that of 
Its duct, much as is the case with the ovary and its duct m the 
female In all probability this peculiar condition is to be 
1 J Graham Kerr Proc Zool Soc Land (igoi) p 484 
^ F M. Balfour and W N Parker, FA Trans. (1882), 


explained * by the reduction of the testicular network to a 
single vas efferens (much as m Protopterus or as m Rata and 
various anurous Amphibians at the front end of the senes) 
which has come to open directly into the mesonephric dud 
((f fig 12) 

Organs oj the Mesenchyme. — In vertebrates as in all other 
Metazoa, except the very lowest, there are numerous cell elements 
which no longer form part of the regularlj arranged epithelial 
layers, but which lake part in the formation of the pa( king tissue 
of the body. Muth of this forms the various kinds of ( onnet live 
tissue which fill up many of the spaies between the various 
epithelial layers , other and \ cry important parts of the 
general mcscnchj me bet ome specialized in two definite directions 
and give rise to two special systems of organs. One of these 
IS charac terized by the fad that the inten elliilar substance 
or matiix assumes a more 01 less iigid ihararter- it may be 
infiltrated with salts of lime — giving rise to the supporting tissues 
of the skeletal system The other is characterized In the inter- 
cellular matrix becoming fluid, and b\ the cell elements losing 
their connexion w'lth one another and forming the characteristic' 
fluid tissue, the blood, which with its well-marked containing 
walls forms the blood vascular system 

Skeletal System —The skeletal system may be ccnsidered 
tinder three headings (i) the chordal skeleton, (2) the carti 
laginoiis skeleton and (3) the osseous skeleton 
I I. Chordal Skeleton - '1 he most anc lent element of the skeleton 
appears to be the notochord - a cylindrical rod c omposed of highl> 

I V'acuolated ccdls lying ventral to the central nervous system 
and dorsal to the gut ICxcept m A>nphio\us — where the condi- 
I lion mav proliably be secondary, due to degenerative shortening 
of tlie central nervous s)stcm — the notochord extends from a 
point just behind the infundibulum of the l)rain (see below) 
to nearly the tip of the tail In ontogens the notochord is a 
derivative of the dorsal wall of the .uchenteron. The outer 
lajer of cells, which are commonly less vacuolated and form 
a “chordal epithelium,’' soon secretes a thin cuticle which 
enshcaths the nolochoni and is known as the primary ‘•heath 
Within this there is formed later a secondary slietth, like the 
i primary, ruticular m nature Ihis secondary sheath attains a 
j considerable thickness and plays an imporLint jiart in strengthen- 
ing the notochord The notochord with its sheaths is in existing 
fishes csscniialh the skdclon of early life (embryonic or larval) 
In the adult it inav , in the more primitive forms (C) t lostomata, 
Dipneusti), persist as an important part of the skeleton, but as 
a rule it merely forms the foundation on which the cartilaginous 
or bony vertebral column is laid clown 

2 Cartilaginous or ( hondral Skeleton — (A) Vertebral ccjlumn * 
In the embryonic connective tissue or mesenchyme lying just 
outside the primary sheath of the notochord there are developed 
a dorsal and a ventral senes of jiaired nodules of cartilage known 
as arcuaha (fig 13, d a, v a) The dorsal arcualia are commonly 
prolonged upwards by supradorsal cartilages which complete 
the neural arches and serve to protect the spinal cord The 
ventral aicualia become, in the tail region only, also incorporated 
in comjjletc arches— the haemal arches In correlation with 
the flattening of the ben^y of the fish from side to side the arches 
are commonly prolonged into elongated neural or haemal 
spines 

The relations of the arcuaha to the segmentation of the iKwly. 
a.s shown by myotomes and spinal nerves, is somewhat obscure 
The mesenchyme m which they arise is segmental m origin (sclerotom, 
which suggests that they too may have been primitively segmental, 
but in existing fishes there are commonly two sets of arcualia to 
each body segment 

In gnathostomatous fishes the arcuaha play a most important 
part m that cartilaginous tissue derived from them comes into 
special relationships with the notochord and gives rise to the 
v'ertebral column which functionally replaces this notochord 
in most of the fishes. This replacement occurs according to 
two different methods, giving rise to the different types of 
vertebral column known as chordacentrous and arcicentrous. 

* I Graham Kerr, Proc Zool Soc Lond (iooi),P 405 

* H GadowandE C Abbott, PA*/ Trans 186 (1895), p. 163 
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(a) Chordacentrous type. An incipient stage m the evolution | 
of a chordacentrous vertebral column occurs m the Dipneusti, j 
where cartilage cells from the arcualia become amoeboid and 
migrate into the substance of the secondary sheath, boring their I 
way through the primary sheath (fig 13, C) They wander 
throughout the whole extent of the secondary sheath, colonizing j 
It as It were, and settle down a.s typical stationary cartilage 
cells. The secondary sheath is thus converted into a cylinder 
of cartilage. In Selachians exactly the same thing takes place, 
but in recent forms development goes a step further, as the 
cartilage cylinder becomes broken into a senes of segments, 
known as vertebral centr i The wall of each segment becomes 
much thickened in the middle so that the notochord becomes 
constricted within each centrum and the space occupied by it 
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Fig. 13 — Diagrammatic tiansverse sections to illustrate the 
morphology of the vertebral column. 

A, Pninitive condition's as seen c, Centrum. 

m any \oung embryo d a, Dorsal arcualia 

B, Condition .is it occurs m n a, Neural arch 

Cyclostom.ita sturgeons, nc, Notochord 
embryos of bony .\clino- ncef>, Chordal epithelium. 


pterygiatv 
C, Condition found in Sdi- 
cluansand Dipnoans 
D and 1£, Illustrating tin* de- 
velopmental proc( S', in 
bony Aclinoptcrygians and 
liigln r vertebrates 


n sji, Neural spine 
shi, Primary sheath. 
sh 2 , Secondary sheath 
vA I, Connective tissue. 
tr p, transverse process. 
V a, Ventral arcualia 


IS shaped like the c wity of a dice-box. When free from noto- 
clvord and sui rounding tissues such a cartilaginous centrum 
presents a deep conical cavity at each end {amphicoelous). 

V secondary modilication of the centrum consists in the calcifica- 
tion of certain zones of the cartilaginous matrix The prL«ci o 
arrangement of these calcified zemes varies m different families 
and alloids chat actor ^ which are of taxonomic importance in palaeont- 
ology where only skeletal structures are available (see SteLAcmcNs) 
{b) Arcicentrous type Already in the Selachians the verte- 
bral column IS to a cerLiin extent strengthened by the broadening 
of the basis of the arcualia so as partially to surround the centra 
In the Tcleostomes, with the exceptions of those ganoids 
mentioned, the expanded bases of the arcualia undei^go complete 
fusion to form cartilaginous centra which, unlike the chorda- 
centrous centra, he outside the primary sheath (figs. 1 3, D and 
E). In these forms no invasion of the secondary sheatli by 
cartilage cells takes place. The composition of the groups 
of arcualia whicn give rise to the individual centrum is different 
in different groups. The end result is an amphicoelous or bicon- 


cave centrum m general appearance much like that of the Sela- 
chian 

In Leptdosteus the spaces between adjacent centra become filled 
by a secondary development of intervertebral cartilage which then 
splits m such a way that the definitive vertebrae are optsthocoelous, 
I e concave behind, convex in front 

Rtbs — In the Crossopterygians a double set of “ ribs ” is 
present on each side of the \ ertebral column, a \ entral set lying 
immediately outside the splanchnococlic lining and apparently 
serially homologous with the haemal arches of the caudal region, 
and a second set passing outwards in the thickness of the body 
wall at a more dorsal level In the Teleostomes and Dipnoans 
only the first type is present , in the Selachians only the second 
It would appear that it is the latter which is homologous with the 
ribs of vertebrates above fishes 

Median Fin Skeleton — The foundation of the skeleton of the 
median fins consists of a senes of rod-like elements, the radialia, 
each of which frequently is segmented into three portions In 
a few cases the radiaha correspond segmentally with the neural 
and haemal arches (living Dipnoans, Pleufacavthu<; t.sil region) 
and this suggests that they represent morphologically pro- 
longations of the neural and haemal spines That this is so is 
rendered probable by the fact that we must regard the evolution 
of the system of median fins as commencing with a simple 
flattenmg of the posterior part of the body It is only natural 
to suppose that the edges of the flattened region would be at first 
supported merely by prolongations of the already existing 
spinous processes In the Cyclostomcs (where they are branched) 
and in the Selachians, the radialia form the mam supports of 
the fin, though already in the latter they are reinforced by a 
new set of fin rays apparently related morphologically to the 
osseous or placoid skeleton (see below). 

The senes of radialia tends to undergo the same process of local 
concentration winch characterizes the fin-fold as a whole In its 
extreme form this leads to complete fusion of the basal portions of 
a number of radiaha (dorsal fins of Holoptychius and various 
Selachians, and anal fin of Pleuracanthus) In view of the identity 
m function it is not surprising that a remarkable resemblance exists 
between the mechanical arrangements (of skeleton, muscles, &c), of 
the paired and unpaired fins The resembl.mce to paired fins becomes 
very striking m some of the cases where the basal fusion mentioned 
above takes place {Pleuracanthus) 

(B) Chondroctamum ’ — In front of the vertebral column 
lies the cartilaginous trough, the chondrocranium, which pro- 
tects the brain This consists of a pracchordal portion — 



M 
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Fig 14, — Chondrocranium of a young Ltindosiren, showing the 
suspension of the lower jaw b> the upper portion of the mandibular 
arch (After Agar ) 

H, Hyoid arch Quadrate -- upper end of mandibular 

M, Mandibular arch arch 

o a, Occipital arch tr, Trabecula 
ot. Auditory capsule 

The palato-ptervgoid bar (p pt) is represented by a faint v cstigc 
which disappears before the stage figured 

developed out of a pau- of lateral cartilaginous rods — the tra- 
beculae crann— and a parachordal portion lying on either side of 
the anterior end of the notochord. This arises m development 

* For develc^ment cf. Gaapp m Hertwig’s Handhuck det Entwuke- 
lungslehre 
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from a cartilaginous rod (parachordal cartilage) lying on 
each side of the notochord and possibly representing a fused 
rovir of dorsal arcuaha. The originally separate parachordals 
and trabeculae become connected to form a trough-like, primitive 
cranium, complete or nearly so laterally and ventrally but open 
dorsally. With the primitive cranium there are also connected 
cartilaginous capsules developed round the olfactory and 
auditory organs There also become fused with the hinder 
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After Hubrecht, Ilrown h Tieiyeuk, by pormisston of Gustav I ischcr 

Tig 15 — Chondrociaiuum, Ac of Scylhuni {A), Noiidauus unereus 
(B) and Chimaera (C) 


Br A y BranchuU arches olf, 

c h, Ceiatohyal ot, 

t p I, Ethmopalatme ligament p pi, 
Hm, Hyomandibular. p s I, 

M, Met kel’s cartilage r, 

o, Orbit 


Olfactory capsule 
Auditory capsule 
Palato-pterygoitl bar 
J’respiracular ligamtiit 
Rostrum 


end of the cranium a varying number of originally distinct 
neural arches. 

(C) Visceral Arches — The skeleton of the visceral arches con 
sists essentially of a series of half-hoops of cartilage, each divided 
m the adult into a numl:>er of segments and connected with its 
fellow by a median ventral cartilage The skeleton of arclies 
I and II (mandibular and hyoidean) undergoes modifications 
of special interest (figs. 14 and is) The lower portion of the 
mandibular arch becomes greatly thickened to supipcrt the lower 
or hinder edge of the mouth It forms the pnmituc lower jaw 
or “ Merkel’s cartilage.” Dorsal to this an outgrowth arises 
from the an tenor face of the arch which supports the upper 


or anterior margin of the mouth • it is the primitive upper jaw 
or paiato-pterygoquadrate cartilage. The portion of the arch 
dorsal to the pdato-pterygo-quadratc outgrowth may foim the 
suspensorial apparatus of the lower jaw, being fused with the 
cranium at its upper end This relativtU piimitive con-arrange- 
ment {proioslyltc , as it may bo termed) occurs m Dipneusti 
among fishes (cf. fig 14). Afore usually this dorsal part of the 
mandibular arch becomes reduced, its 
place being occupied by a ligament (pre- 
spiracular) uniting the jaw apparatus to the 
chondrocramum, the upper jaw being also 
attached to the chondiocranium by the 
ethmopalatme ligament situated more 
anteriorly The mam attachment, how- 
(ver, of the jaws to the chondroeraniiim 
m such a ease, as holds for the majority 
of fishes, IS through the enlarged dorsal 
segment of the hyoid arch (hyomandibular) 
which articulates at its dorsal end with 
the chondrocramum, while its ventral end 
IS attached to the hinge region of the jaw 
by stout ligamentous bands. A skull m 
which the jaws are suspended m this 
manner is termed a hyostylic skull {eg 
SevUtum m fig. 15) 

In Noltdanus (fig 15. B) there is a large 
direct articiiHttori of tlie upper i.aw to the 
chondrocramum in addition to the inchrccl 
one through the hyomandibular such a 
skull IS aniphislyhc In Hetcrodontus tlu 
upper jaw is firmly bound to the cranium 
throughout its length, while m Holocejihali 
(fig 15, C) complete fusion has taken place, 
so that the lower jaw appeals to articulate 
directly with the cranium ( ' auto slylic '' 
condition) In Dipncusli* (Lepido<itren anrl 
Protflplerus) the cartilaginous uj^jier j.iw never 
develops (except m its hinder (juauratc por- 
tion) beyond the condition of a faint rudi- 
ment, owing duublless to its being rejdaced 
functionally by precociously developed bone 

{D)A ppendtetdar Skeleton — 1 he skeleton 
of the free part of the limb is attached to 
the limb girdle which lies embedded m 
the musculature of the body Each limb girdle is probably 
to be looked upon as consisting, like the skeleton of the vistei .il 
arches, of a pair of lateral half-hoops of cartilage While m 
Pleuracanthus the lateral halves are distinct (and segmenb'xl 
like the branchial arches), in living Selachians generally the 
two halves are completely fused ventrally with one another 
'I he part of the girdle 1 ) mg dorsal to the articulation of tlu limh 
IS termed scapular m the case of the jiectoral liuib, iliac in the 
case of the pelvic, while the „ 

ventral portions are knjwn 
respectively as coracoid and 
ischio-puhic 

In most Tclcostomes the 
jirimitivc pelvic {c'irdli does not 
develop , in the Dipncusti it is 
rejiresentcd by a median un- 
jiaired cartilage 

The skeleton of the fuc 
limb IS probably seen in its 
most arclnuc form amongst 
existing fishes in the bisenal 
archipterygmm of Ceratodus iaraWimh oi PieuroLanlhus (From 
(fig. ifi) This is indicated by ‘^^ter Fntsch) b, 

the rcLtive predominance of of pcctmal limb of 

tlm type of 6n Amongst the 'After t.CB.nbAur) 

geologically more ancient fishes. The hiscnal archijiterygium 
consists of a segmented axial rod, bearing a pracaxial and a 
jiostaxial series of jointed rays 

In Protopterus and Leptdosiren the limbs are reduced and the 
laftral rays have less (Prolopierus) or more {Lepidosivcn) completely 
di‘>api>cared 

’ rf W E Agar, Trans Roy Sec Edtn xlv (1906), 49 
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In i,uch an archaic Selachian as Pleuracanthus the fin is clearly 
of the biserial archipterygial tvpe, but the lateral rays are 
leduted (pectoral) or absent (pelvic) (fig 17, a) on one side of 
the axis In a typical adult Selachian the pectoral fin skeleton 
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-Skeleton of Pectoral Limb of Polyptems a, mm, 
larva i, Adult 

has little apparent resemblance to the bisenal archiptcrygmm 
the numerous outwardly directed rays springing from a series 
of large basal cartilages (bro-, meso- and meta-pterygnnn) The 
condition in the young (f g fig 17, h, Aranthias) hints strongly, 
however, at the possibility of the fin skeleton I 
being really a modified bisenal archiptery- | 
gmm.and that the basal cartilages represent ; 
the greatly enlarged axis which has become ■ 
fixed back along the side of the body In 
Crossopterygians {Polypterus) the highly 1 
peculiar fin skeleton (fig 18) while still m < 
the embryonic cirtilaginous stage is clearly ; 
referable to a similar condition In the , 
Actmopterygians — with the increased dc- ; 
f bin of vclopmentof dermal fin ravs -there comes ' 

'^inia ' about reduction of the primitive limb 

skeleton The axis becomes particulaily 
reduced, and the fin comes to be attached directly to the 
pectoral girdle by a number of basal pieces (Teleosts) probably 
representing vestigial riiys (cf fig 19) 

Views the general morphology of the fin skeleton arc stronglv 
affected by tlu view held as to the mode of evolution of the fins 
Hv upholders of the lateral fold h>pothesis the type of fin skeleton 
destnbed for Clado'ielache ^ is regarded as particularly primitive 
It Is, however, by no means clear that the obscure basal structures 
hgured (Fig .jo) m this lin do not really represent the pressed back 
a MS as in PUurai anthui 

'I'hc pelvic fin skeleton, while built obviously on the same 
pl.in as the pectoral, is liable to much modification and frequently 
degeneration 

Osseous or Bony Skeleton . — The most ancient type of bony 
skeleton appears to be represented m the plaeotd elements such 

as are seen m the 
skin of the Sela- 
chian (fig 21) 
Each placoid 
element consists of 
a spine with a 
broadly expanded 
base embedded m 
the dermis. The 
base IS composed 
of bone : the spine 

... T- ^ of the somewhat 

From lli'.lifoul Dinii, Fu. 21 — Placoid 

jv: A.ado.Scuur, elements of a male modified bone 

Fig 20 —Skeleton of Thorn-back, Rata known as dentine 
Pectoral Fm of Cladose- clavata ’ Ensheathing the 

tip of the spine is 

a layer of extremely hard enamel formed by the inner surface of 
the ectoderm which originally covered it Such typical placoid 
’ Bashford Dean, Journ Morph ix. (1894) 87, and Trans New 
York Acad Sit xiii (1894) 115 


scales are well seen on any ordinary skate. In the groups of fishes 
above the Selachians, the coating of placoid elements shows 
various modifications. The spines disappear, though they may 
be present for a time in early development The bony basal 
plates tend to undergo fusion — in certain cases they form a 
continuous bony cuirass (various Siluroids, trunk-fishes) formed 
of large plates jointed together at their edges More usually 
the plates are small and regular m size In Crossopterygians 
and Lepidosteus and in many extinct forms the scales arc of 
the ganoid type, being rhomboidal and having their outer 
layer composed of hard glistening ganome In other Teleostomes 
the scales aic as a rule thin, rounded and overlapping — the so- 
called cycloid type (fig 22, A) , where the posterior edge shows 
toothlike projections the scale is termed ctenoid (fig 22, B) 
In various Teleosts the scales are vestigial (eel), in others (as 
in most electric fishes) they have completely disappeared. 

Teeth — Certain of the placoid elements belonging to that 
part of the skin which gives rise to the lining of the stomodaeum 
have their spines enlarged or otherwise modified to form teeth 
In the majority of fishes these remain simple, conical stiuclures 
in some of the larger sharks (C archarodon) they become flattened 
into trenchant blades with serrated edges , m certain rays 
(Myltobatts) they form a pavement of flattened plates suited 
for crushing molluscan shells In the young Neoeeratodus - 




Fig 22 — Cycloul Scale of 'scopelus resplendens (magn ) B, 
Ctenoid Scale of I eihrinwi (magn ) 

there arc numerous small conical teeth, the bases of which become 
connected by a kind of spongework of bony trabeculae As 
development goes on a large basal mass is formed which becomes 
the functional tooth plate of the adult, the oiigmal scparati 
dinticlcs disappearing completely In the othei two surviving 
Dipnoatis, similar large teeth exist, though here there is no longer 
trace m ontogeny of their formation b\ the basal fusion eif 
originally separate denticles In the Selachians the bon> 
skeleton is restru ted to the placoid elements In the Teleostomes 
and the Dipnoaris the original (\irtilaginous skeleton beromes 
to a great extent unsheathed or replaced by bony tissue It 
seems highly probable that the more deeply seated osseous 
elements occurring in these as m the higher groups arose in the 
course of evolution by the spreading inwaids of bony trabeculae 
from the bases of the placoid elements Such a method has been 
demonstrated as occurring in individual development m the 
case of certain of the more superficially placed bones ^ 

Ihe placoid dement with its tap of enamel secreted by the ecto- 
<Ierm is probably originally deiivcd Ironi a local thickening of the 
basement membrane which with the external cuticle may be looked 
on as the most ancient skeletal structure m the Metazoa The basal 
plate appears to have been a later development than Jhe spine , 
m the palaeozoic Coeloleptdae * the basal plate is apparently not yet 
developed 

Only a brief summary can be given here of the leading features 
in the osteology of fishes Care must be taken not to assume 
that bony elements bearing the same name in fishes and m other 
groups, or even in the various sub-divisions of the fishes, are 
necessarily stnctly homologous In all probability bony elements 
occupying similar positions and described by the same anatomical 

* R. Semon, Zool Forschungsretsen, Band 1 § 115. 

* O Hertwig, Arch mtkr Anat xi (1874) 

* R H Traquair, Trans Roy. Soo Edtn xxxix. (1899). 
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name have been evolved mdependently from the ancestral 
covermg of placoid elements. 

Teleostet . — It will be convenient to take as the basis of our 
description the bony skeleton of such a Teleostean fish as the 
salmon. In the vertebral column all the cartilaginous elements 
are replaced by bone. The haemal spines of the tumed-up tip 
of the tail are flattened (hypural bones) and serve to support 
the caudal fin rays. 

In Argyropelecus and m one or two deep-sea forms the vertebral 
column remains cartilaginous. 

Apart from the ossification of the radiaha which takes place 
in the adults of bony fishes there CKist special supporting 
structures m the fins (paired as well as 
median) of all the gnathostomatous fishes 
and apparently in nature independent of the 
D/‘’K cartilaginous skeleton. These are known as 
dermal fin-rays • Morphologically they are 
probably to be looked on (like placoid 
elements) as local exaggerations of the base- 
ment membrane. 

In their detailed characters two mam types 
of dermal fm-ray may be rccogiii/od 1 he first 
of these are horny unjointcd rays .ind occur m 
the fins of Selachians and at the edge of the 
fins of Telcostomes (well seen in the small pos- 

I tenor dorsal or " adipose ” fin, particulaily m 

biluroids) The second type of dermal fin-ray 
is originally arranged in p.urs and forms the 
mam supports of the fin m the adult Telcost 
Z/lly. b/'perm,l,o{ members of each pair are m 

of Messrs Mnciinllan K: ^lose contact except proximally where they 
Co , Ltd separate and embrace the tip of one of the 

Fig. 23 — One of radialia The fin-rays of this second type are 
the radialia of the frequently branched and jointed m other cases 
s.Umon, consisting they form unbranched rigid sjunes 
of three segments, In the angler or fishmg-frog {Lophtus) the 
P^S^} P^S^t ptg*) and anterior rays of the dorsal fin become greatly 
supporting a der- elongated to form small fishing - rods, from 
mal fin ray D h R which dejiend bait-hke lures for the attraction 
of its jirey 


In the skull of the adult salmon it is seen that certain parts of 
the chondrocranium (fig 24) have been replaced by bone 
(‘‘ cartilage bones ”) while other more superficially placed bones 
(“ membrane bones *’) cover its surface (fig 25) Of tartilage 
bones four are developed round the foramen magnum — the 
basioci ipital, supraoccipital and two exoci ipitals. In front of 



w,edersh«™, 4 nai W,rh,U,„e, by perm.«s,on of Gustav Fischer 

Fig^ 24 — Chondrocranium of Salmon, seen from the right side 
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the ba.^capital is the basisphenoid with an alisphenoid on each 
side. TTie region (presphenoidal) immediately in front of the 
basisphenoid is unossified, but on each side of it an orbitosphenoid 
IS developed, the two orbitosphenoids being closely approximated 
in the mesial plane and to a certain extent fused, forming the 
upper part of the interorbital septum. In the antenor or 
ethmoidal portion of the cranium the only cartilage bones are a 
* c.f. E. S Goodrich, Quart. Journ. Mtcr. Set. xlvu. (1904), 465. 


pair of lateral ethmoids lying at the anterior boundary of the 
orbit A series of five distinct elements are ossified in the wall 
of the auditory or otic capsule, the prootic and opisthotic more 
ventrally, and the sphenotic, pterotic and epiotic more dorsally. 
The roof of the cranium is covered m by the following dermal 
bones — panetals (on each side of the supraoccipital), frontals, 
dermal ethmoid and small nasals, one over each olfactory organ 
The floor of the cranium on its oral aspect is ensheathed by the 
large parasphcnoid and the smaller vomer in front of and over- 
lapping It The cartilaginous lower jaw is ossified posteriorly 
to form the articular (fig. 25) with a small membrane bone, the 
angular, ventral to it, but the main part of the jaw is replaced 
functionally by a large membrane bone which ensheaths it — 
the dentary — evolved in all probability by the spreading out- 
wards of bony tissue from the bases of the placoid elements 
(teeth) which it bears The original upper jaw (palato-pterygoid 
bar) IS replaced by a chain of bones— palatine m front, then 
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Fig 25 — Complete Skull of Salmon from left side 
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pterygoid and mesopterygoid, and posteriorly metapterygoid 
and quadrate, the latter giving articulation to the articular bone 
of the lower jaw. These representatives of the palatopterygoid 
bar no longer form the functional upper jaw. This function is 
performed by membrane bones which have appeared external 
to the palatopterygoid bar— the premaxilla and maxilla— which 
carry teeth— and the small scale-llke jugal behind them The 
quadrate is suspended from the skull as in the Selachians (hyo- 
stylic skull) by the upper portion of the hyoid arch— here 
represented by two bones— the hyomandibular and symplectic 
The ventral portion of the hyoid arch is also represented by a 
chain of bones (stylohyal, epihyal, ceratohyal, hypohyal and 
the ventral unpaired basihyal), a.s is also each of the five branchial 
arches behind it In addition to the bony elements belonging 
to the hyoid arch proper a series of membrane bones support the 
opercular flap. Ventrally there project backwards from the 
ceratohyal a senes of ten overlapping branchiostegal rays, while 
more dorsally are the broader interopercular, subopercular and 
opercular. 

In addition to the bones already enumerated there is present 
a ring of circumorbital bones, a preopercular, behmd and external 
to the hyomandibular and quadrate, and squamosal, external 
to the hinder end of the auditory capsule. 
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In the salmon, pike, and various other Teleosts, extensive reRionsof 
the chondrocranmm persist m the adult, while m others (0 g the cod) 
the replacement by bone is practically complete Bony elements 
nuw be developed m addition to those noticed m the salmon 

tn the sturgeon the chondrocranium Is cnsheathed by numerous 
membrane bones, but cartilage bones are absent In the Crosso- 
pterygiaiis* the chondrocramum persists to a great extent m the 
adult, but portions of it are replaced by cartilage bones — the most 
intercstmg being a large sphenethmoid like that of the frog Numer- 
ous membrane bones cover the chondrocramum externally In the 
DiprteustH the chondrocramum is strengthened in the adult by 
numerous liones One of the most characteristic is the great 
palatopterygoid bone which develops very early by the spreading 
of ossification backwards from the tooth bases, and whose early 
development probably accounts for the non-development of the 
palatopterygoid cartilage 

Apptndtiular Skeleton — The primitive pectoral girdle, which 
in the Dipneusti is strengthened by a sheath of bone, l>ecomes m 
the Telcostomes reduced in size (small scapula and coracoid 
honts) and replaced functionally by a secondary shoulder girdle 
formed of superfii lally placed membrane bones (supraclavicular 
and (leithrum or “ ilavicle,” with, in addition in certain cases, 
an infradavu ular and one or tw'o post< lavicular elements), and 
(onnccted at its dorsal end with the skull by a post-temporal 
bone 

The pelvic girdle is in Teleostomes completely absent as a rule 

The skeleton of the free limb undergoes ossification to a less 
or greater extent in the Teleostomes 

III Polypteru% the pcctotal fin (fig 18, B) sliows three oksilications 
HI the basal part of the fin— pro-, moeo- and metapte^gium Of 
these the metapterygium probably represents the ossified skeletal 
axis while the propterygmm and also the numerous diverging 
radials probably represent the lateral rays of one side of the archi- 
literygium 

In the Teleostomes the place of the pelvic girdle is taken functionally 
by an element apparently formed by the fusion of the basal portions 
of several radials 

Vatcular System —The main components of the blood vascular 
system m the lower vertebrates are the following (t) a single 
or double dm sal aorta lying between the enteron and noto- 
( hord , (2) a \cntral vessel lying beneath the enteron , and (3) 
a senes of paired hoop-like aortic arches connecting dorsal ancl 
ventral vessels round the sides of the pharynx. The blood- 
stream passes forwards towards the head in the ventral vessel, 
dorsalwards through the aortic arches, and tailwards in the 
dorsal aorta 

The dorsal aorta is single throughout the greater part of its 
extent, hut for a greater or less extent at its anterior end (arculus 
cephaltcm) it consists of two paired aortic roots. It is impossible 
to say whether the paired or the unpaired condition is the more 
primitive, general morphological conditions being m favour of 
the latter, while embryologicnl evidence rather supports the 
former The dorsal aorta, which receives its highly oxygenated 
blood from the aortic arches, is the mam artery for the distnbu- 
tion of this oxygenated blood Anteriorly the aortic roots arc 
continued forwards as the dorsal carotid arteries to supply the 
head region A senes of paired, segmentally-ar,"artged arteries 
pass from the dorsal aorta to supply the muscular body wall, 
and the branches which supply the pectoral and pelvic fins 
(sulxlaviah or brachial artery, And iliac artery) are probably 
specially enlarged members of this series of segmental vessels 
Besides these paired vessels a varying numl^r of unpaired 
branches pass from dorsal aorta to the wall of the alimentary 
canal with its glandular diverticula (coeliac, mesenteric, rectal) 

The ventral vessel undergoes complicated changes and is 
represented in the adults of existing fishes by a senes of important 
.structures. Its post-anal portion comes with the atrophy of the 
post-anal gut to he close under the caudal portion of the dorsal 
aorta and 13 known as the caudal vein This assumes a sec^dary 
connexion with, and drains its blood into, the posterior cardinal 
veins (see below) In the region between cloaca and liver the 
ventral vessel becomes much branched or even reticular and — 

‘ R 11 Traciuair, AnAt Pfiys v (1871) 166, J S Budgett, 

Trans Zool. Soc. Land xvi 315. 

r. W Bridge, Irons Zool Soc Lond xiv (1898) 350, W E. 
Agdr, op at 


servnng to convey the food-laden blood from the wall of the 
enteron to the capillary network of the liver — is known as the 
hepatic portal vein The short section m front of the liver is 
known as the hepatic vein and this conveys the blood, which has 
been treated by the liver, into a section of the ventral vessel, 
which has become highly muscular and is rhythmically contrac- 
tile. This enlarged muscular portion, in which the contractility — 
probably once common to the mam vessels throughout their 
extent — has become concentrated, serves as a pump and is 
known as the heart Finally the precardiac section of the 
ventral vessel — the ventral aorta — conveys the blood from heart 
to aortic arches. 

In addition to the vessels mentioned a large paired vein is 
developed in close relation to the renal organ which it serves 
to dram This is the posterior cardinal. An anterior prolongation 
(anterior cardinal) serves to dram the blood from the head region. 
From the point of junction of anterior and postenor cardinal a 
large transverse vessel leads to the heart {ductus Cuvtert). 

Heart — Originally a simple tube curved into a somewhat 
S-shape, the heart, by enlargements, constrictions and fusions 
of its parts, becomes converted into the complex, compact 
heart of the adult. In this we recognize the following portions — 
(i) Stnus venosus, (2) Atnum, (3) Ventricle A fourth chamber, 
the conus artenosus, the enkrg^ and contractile hinder end 
of the ventral aorta, is also physiologically a part of the heart. 
The sinus venosus receives the blood from the great veins (ductus 
Cuvieri and hepatic veins). 

It— like the atrium which it 
enters by an opening guarded 
by two lateral valves— has 
thin though contractile walls. 

The atrium is as a rule single, 
but m the DipnoanS, m corre- 
lation with the importance of 
their pulmonary breathing, it 
IS incompletely divided into 
a right and a left auricle. In 
NecKcratodus the incomplete 
division IS effected by the ,ni«iw orciusM^Pi^hV '' 
presence of a longitudinal Fig 26— Diagram to illustrate 
chelf nrni«»rtintT intn thentnal condition of the amus in an 
Shell projecting into the atrial niasmobranch (A), Amta {B) and 

cavity from Its posterior wall, a typical Teleost (C) 

The opening of the sinus 
venosus is to the right of this 
shell, that of the pulmonary 
vein to the left In Prototerus 
and Lepidostren a nearly com- 
plete septum IS formed by 
the fusion of trabeculae, there 
being only a minute opening m it posteriorly. The atrmm 
opens by a wide opening yarded by two or more flap valves 
provided with chordae tendineae into the ventncle. 

The ventricle, m correspondence with it being the mam 
pumping apparatus, has its walls much thickened by the develop- 
ment of muscular trabeculae which, in the lower forms separated 
by wide spaces in which most of the blood is contained, become 
in the Teleostomes so enlarged as to give the wall a compact 
character, the spaces being reduced to small scattered openings 
on Its inner surface In the Dipnoans the ventncle, like the 
atrium, is incompletely divided into a nght and left ventncle 
In Ceratodus this is effected by an extension of the interauricular 
shelf into the ventncle In Leptdostren the separation of the 
two ventricles is complete but for a small perforation antenorly, 
the heart in this respect showing a closer approximation to the 
condition in the higher vertebrates than is found in any Am- 
phibians or m any reptiles except the Crocodiha, The conus 
arteriosus is of interest from the valvular arrangements in its 
interior to prevent regur^tation of blood from ventral aorta 
into ventricle. In their simplest condition, as seen eg. in an 
embryonic Selachian, these arrangements consist of three,- four 
or more prominerit lohgitudinai ridges projecting into the lumen 
of the conus, and serving to obliterate the lumen when jammed 



From Hons, Lekrhuch tier roolo^K, b> per 


Atnum 
h a, Bulbus aortae. 
c a, Conus artenosus 
s Vf Siuus venosus. 
i», v', Valves 
V a. Ventral aorta 
vt, Ventncle. 



ANATOMY} 


ICHTHYOLOGY 


263 


together by the systole of the conus. As development goes on 
each of these ridges becomes segmented into a row of pocket 
valves with their openings directed anteriorly so that r^rgita- 
tion causes them to open out and occlude the lumen by their 
free edges meeting. Amongst the Telcostomes the lower ganoids 
show a similar development of longitudinal rows of valves 
in the conus. In Amta (fig. 26, B), however, the conus is shortened 
and the number of valves in each 
longitudinal row is much reduced 
lliis leads to the condition found 
in the Teleosts (fig. 26, C), where 
practically all trace of the conus has 
disappeared, a single circle of valves 
representing a last survivor of each 
row (save in a few exceptional cases, 
e.g Albula, Tarpon, Osteoglossum, 
where two valves of each row are 
present) 

In front of the conus vestige of the 
Teleost there is present a thi^ walled 
bulbus aorta* differing from the conus 
in not being rhythmically conliaclile, 
its walls being on the contrary richly 
provided with elastic tissue 

The Dipnoans * show an im- 
portant advance in the conus as in 
atrium and ventricle. The conus 
has a characteristic spiral twist 
Within it in Neoceratodus arc a 
number of longitudinal rows of 
pocket valves. One of these rows 
is marked out by the very large 
size of Its valves and by the fait 
that they are not distinct from one 
another but even m the adult form 
a continuous, spirally -running, 
longitudinal fold. This ridge pro- 
jecting into the lumen of the conus 
divides It incompletely into two 
channels, the one beginning {i e at 
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Fit. 27 —Venous System hinder end) on the left side and 
of Protopterus, as seen from ending in front ventrally, the other 
beginning on the right and ending 
dor sally. In Protopterus a similar 
condition occurs, only in the front 
end of the conus a second spnal 
fold IS present opposite the first 
and, meeting this, completes the 
division of the conus cavity into 
two separate parts. The rows of 
pocket valves which do not enter 
mto the formation of the spiral 
folds are here greatly reduced. 

These arrangements m the conus 
of the Dipnoans are of the highest 
morphological interest, pomting in 
an unmistakable way towards the 
condition found m the higher lung- 
breathmg vertebrates. Of the two 
cavities mto which the conus is partially divided in the 
Dipneusti the one which b^ms posteriorly on the right 
receives the (venous) blood from the right side of the 
heart, and ending up antenorly dorsal to the other cavity 
communicates only with aortic arches V. and VI. In the higher 
vertebrates this cavity has become completely split off to form 
the root of the pulmonary arteries, and a result of aortic arch V. 
receiving its blood along with the functionally much more im- 
portant VI. (the pulmonary arch) from tim special part of the 
conus has b»n almost complete disappearance of this arch 
(V ) in all the higher vertebrates. 

ArUrudi Systom —There are normally six aortic arches laid 
down corresponding with the visceral arches, the first (mandi- 
> J V Boas,Morphol Jahrb vi (1880) 
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bular) and second (hyoidean) undergoing atrophy to a less or 
greater extent in post-embryonic life Where an external gill 
IS present the aortic arch loops out into this, a kind of short- 
circuiting of the blood-stream taking place as the external 
gill atrophies As the walls of the clefts assume their respiratory 
function the aortic arch becomes broken into a network of 
capiHanes in its respiratory portion, and there is now distinguished 
a ventral afferent and a dorsal efferent portion of eaih arch 
Complicated developmental changes, into which it is unnecessary 
to enter,” may lead to each efferent vessel draining the two 
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The Dipnoans (fig 27) show a tk, Thyroid, 
similar asymmetry, but here the v. Vein from pharyngeal wall 
anterior end of the right pos- * Antenor portion of left pos- 
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tenor cardinal disappears, being 

replaced functionally by a new vessel which conveys the blood 
from the right posterior tarclmal direct to the sinus venosus 
instead of to the outer end of the ductus Cuvieri This new 
vessel IS the posterior vena cava which thus in the series of 
vertebrates appears for the first time in the Dipneusti. 

Pulmonary Veins . — In Polypterus (fig 28) the blood is drained 
from the lungs by a pulmonary vein on each side which unites 
in front with its fellow and opens into the great hepatic vein 
behind the heart. In the Dipnoans the conjoined pulmonary 
veins open directly into the left section of the atnum as in higher 
forms. In the Actmopterygians with their specialized air- 
bladder the blood passes to the heart via posterior cardinals, 
or hepatic portal, or — a probably more primitive condition^ 
directly into the left ductus Cuvien (/Iwia). 

Lymphatics — More or less irregular lymphatic spaces occur 
in the fishes as elsewhere and, as in the Amphibia, localized 
muscular developments are present forming lymph hearts. 

Centred Nenwus System — The neural tube shows in very early 
stages an anterior dilated portion which forms the rudiment 
of the brain in contradistinction to the hinder, narrower port 
which forms the spmal cord This enlargement of the brain 
IS correlated with the increasing predOTiinance of the nerve 

3 Cf P. Hochstetter in O. Hertwig, Htndbueb der EtUuncMutigi- 
lehre. 
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centres at the anterior end of the body which tend to assume | 
more and more complete control over those lying behind 
Spinal C ord — A remarkable peculiarity occurs in the sun 
fishes where the body is greatly shortened and where 

the spinal cord undergoes a corresponding abbreviation so as to 
be .ictually shorter than the brain 

Brain . — It is customary to divide the brain into three mam 
regions, fore-, mid-, and hind -brain, as in the most familiar 
vertebrates there is freciuently seen in the embryo a division of 
the piimitive brain dilatation into three vesicles lying one behind 
the other. A consideration of the development of the brain in 
the various mam groups of vertebrates shows that these divisions 
are not of ccjual importance In those archaic groups where 
the egg IS not encumbered by the presence of a large mass of 
>olk it IS usual for the brain to show in its early stages a division 
into iitio main regions which we may term the primitive forc-brain 
or cerebrum and the primitive hmd-bram or rhombencephalon 
Only later does the hinder part of the primitive fore-bram 
become marked off as mid-brain. In the fully developed 
brain it is customary to recognize the series of regions indicated 
below, though the boundaries between these regions are not 
mathematical lines or surfaces any more than are any other 
biological boundaries • — 

[ Myclencephalou (Medulla oblon- 
Rhombencephalon (Hmd-braiu) s gata) 

( Metcncephalon (Cerebellum) 
j Mesencephalon (Mul-bram) 

Cerebrum (Primitive Foic-brain) c I halam encephalon (Dieucephalon) 
[[Hemispheres (Telencephalon) J 

The myelencephalon or medulla oblongata calls for no special 
remark, except that m the case of Torpedo there is a special 
upward bulging of its floor on each side of the middle line forming 
the electric lobe and containing the nucleus of origin of the 
nerves to the electric organ 

The cerebellum occurs in its simplest form m lampreys and 
Dipnoans (fig 29, C), where it forms a simple band-like thickening 
of the anterior end of the roof of the hmd-bram In Selachians 



A and B from Wimlersheim, by permnsjon of Gustav Fischer 

Fig 29 — Brain of Scylliwn ( \), Sahno (B) and Leptdouren (C) 
The three figures are not drawn to the same scale 
cer, Cerebellum 0 p, Pineal Ixxly 

c h, i crebral hemisphere tn b, Roof of mid-brain, optic 

th, Thalamencephalon lobes, tectum opheum. 

f b, Primitive forc-biain (in B the 0 I, Olfactory lobe 
line points to the thickened IV v, Fourth ventricle 
wall of the fore-bram, the 
so-calletl ■' basal ganglia ”) 

It IS very large and bulges upwards, forming a conspicuous organ 
in a dorsal view of the bram (fig. 29, A) In Teleosts (fig. 29, B) 
the cerebellum is also large It projects back as a great tonguc- 
like structure over the roof of the fourth ventricle, while in front 
It dips downwards and projects under the roof of the mid-bram 
forming a highly characteristic valvula cerebeUi. A valvtda 
cerebellt occurs also m ganoids, while m the Crossopterygians 
a similar extension of the cerebellum projects backwards into 
the 1\’ ventricle or cavity of the hmd-bram (fig. 30). 


The mesencephalon is a conspicuous structure m the fishes 
from its greatly developed roof {tectum opttcum) which receives 
the end pencils of the optic nerve Normally it projects upwards 
as a pair of large optic lobes, but in the Dipnoans (fig 29, C) the 
lateral thickening is not sufficiently great to cause obvious 
lateral swellings in external view. 

The thalamencephalon is one of the most interesting parts 
of the brain from its remarkable uniformity throughout the 
Vertebrata. Even m Amphioxus the appearance of a sagittal 
section strongly suggests vestiges of a once present thalamen- 
cephalon.^ The roof- -like that of the myelencephalon — remains 
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Fig 30 — Median Ixmgitudinal Section through the brain of 
Leptdosiren and Polypterus In the upper figure (Lepidostren) the 
habenular ganglion and hemisphere are shown in outline though not 
actually present in a median section 
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to a great extent membranous, forming with the closely applied 
pia mater a vascular roof to the III ventricle Frequently a 
transverse fold of the roof dips down into the III ventricle 
forming the velum transversum (fig 30) 

The side walls of the thalamencephalon are greatly thickened 
forming the thalamus (epithalamus and hypothalamus), while 
a ganglionic thickening of the roof posteriorly on each side 
forms the ganglia habenulae which receive olfactory fibres from 
the base of the hemisphere The habenular ganglia are unusually 
large m the lampreys and are here strongly asymmetrical, the 
right bemg the larger. 

The floor of the thalamencephalon projects downwards and 
backwards as the infundibulum The side walls of this are 
thickened to form characteristic lobi tnferiores, while the blind 
end develops glandular outgrowths (infundibular gland, fig 30) 
overlaid by a rich development of blood sinuses and forming 
with them the saccus vasculosus. The optic chiasma, where 
present, is involved m the floor of the thalamencephalon and 
forms a large, upwardly-projecting ndge. Farther forwards on 
the floor or anterior wall is the anterior commissure (see below) 
Passing forwards from the mid-brain (cf fig 30) a senes of 
interesting structures are found connected with the roof of the 
primitive fore-bram, viz — posterior commissure (intercalary 
region), pineal organ, habenular commissure with anterior 
parietal organ, dorsal sac ( = pineal cushion), velum transversum, 
paraphysis The posterior commissure is situated in the boundary 
between thalamencephalon and mid-brain. It is formed of 

* C V Kupffer, Studten m . vergl Enfwtckelungsgeschtchte der 
Crantoten. 
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fibres connecting up the right and left sides of the tectum 
opticum (?). The habenular or supenor commissure situated 
farther forwards connects the two ganglia habenulae. In the 
immediate neighbourhood of these ganglia there project upwards 
two diverticula of the brain-roof known as the pineal organ 
and the parapmeal (or anterior parietal) organ. The special 
interest of these organs ^ lies in the fact that in certain vertebrates 
one (parapineal m Sphenodon and in lizards) or both (Petromyzon) 
exhibit histological features which show that they must be looked 
on as visual organs or eyes. In gnathostomatous fishes they do 
not show any definite eye-like structure, but m certain cases 
{Polyodon, Callichthys, &c ) the bony plates of the skull-roof 
are discontinuous over the pineal organ forming a definite 
parietal foramen such as exists m lizards where the eye-like 
structure is distinct It is also usual to find m the epithelial 
wall of the pineal organ columnar cells which show club-shaped 
ends projecting into the lumen (exactly as in the young visual 
cells of the retina ®) and are prolonged into a root-like process 
at the other end. Definite nerve fibres pass down from these 
parietal organs to the brain. It is stated that the fibres from 
the pineal organ pass into the posterior commissure, those of 
the parapineal organ into the habenular commissure 

The facts mentioned render it difficult to avoid the conclusion 
that these organs either have been sensory or are sensory 
Possibly they represent the degenerate and altered vestiges 
of eye-like organs present m archaic vertebrates, or it may be 
that they represent the remains of organs not cye-like in function 
but which for some other reason lay close under the surface of 
the body It would seem natural that a diverticulum of brain- 
tissue exposed to the influence of light-rays should exhibit the 
same reaction as is shown frequently elsewhere m the animal 
kingdom and tend to assume secondarily the characters of a 
visual organ The presence of the rod-like features in the 
epithelial cells is perhaps in favour of the latter view In evolu- 
tion we should expect these to appear before the camera-like 
structure of a highly developed eye, while m the process of 
degeneration we should expect these fine histological characters 
to go first. 

Selachians — No parapmeal organ is present The pineal botly 
(except m Torpedo where it is absent) is m the form of along slender 
tube ending in front in a dilated bulb lying near the front end of 
the brain m close contact with, or enclosed in, a definite foramen 
in the cranial roof 

Holocephali and Crossopterygn — Here also the pineal body is 
long and tubular . at its origin it passes dorsalwards or slightly 
backwards behmd the large dorsal sac 

Actmopterygian Ganoids resemble Selachians on the whole In 
A mta a parapmeal organ is present, and it is said to he towards the 
left side and to be connected by a thick nerve with the left habenular 
ganglion (cf Petromyzon, article Cyclostomata) This is adduced 
to support the view that the pineal and parapmeal bodies represent 
originally paired structures. 

Teleostei — A parapmeal rudiment appears m the embryo of some 
forms, but m the adult only the pineal organ is known to exist. This 
is usualW short and club-shapecf, its terminal part with much folded 
wall and glandular m character In a few cases a parietal foramen 
occurs [Callichthys, Lortcarta, &c ). 

Dipneusti — The pmeal organ is short and simple No parapmeal 
organ is developed 

The dorsal sac is formed by that part of the roof of the thala- 
mencephalon lying between the habenular commissure and 
the region of the velum. In some cases a longitudinal groove 
IS present in which the pineal organ lies (Dipneusti). In the 
Crossopterygians the dorsal sac is particularly large and was 
formerly mistaken for the pineal organ. 

The velum transversum is a transverse, inwardly-projecting 
fold of the roof of the primitive fore-brain in front of the dorsal 
sac. To those morphologists who regard the hemisphere region 
or telencephalon as a primitively unpaired structure the velum 
IS an important landmark indicating the posterior limit of the 
telencephalon. Those who hold the view taken in this article 

* Cf F K Studniika’s excellent account of the parietal organs m 
A. Oppel’s Lehrbuch vergt. mikv. Anatomie, T v (1905) 

* F. K Studniika, 5 B bohm Gesell (i90i) , J Graham Kerr, 
Quart. Joum. Micr. Set. vol. xlvi , and The Budgett Memorial 
Volume 


that the hemispheres are to be regarded as paired outpushings 
of the side wall of the primitive fore-brain attribute less morpho- 
logical importance to the velum. Physiologically the velum 
is frequently important from the plexus of blood-vessels which 
passes with it into the III. ventricle. 

In Petromyzon and Chtmaera the velum is not developed. 
In Dipnoans there are present in its place paired transverse 
folds which are probably merely extensions backwards of the 
lateral plexuses. 

The Paraphysis is a projection from the roof of the primitive 
forfe-bram near its anterior end. It is well seen in Dipnoans ® 
(Lepidosiren and Protopterus) where in the larva (exactly as 
in the urodele larva) it forms a blindly ending tube sloping 
upwards and forwards between the two hemispheres In the 
adult It becomes mixed with the two lateral plexuses and is 
liable to be confused with them. In the other groups — except 
the Teleosts where it is small (Anguilla) or absent (most Teleosts) 
— the paraphysis is by no means such a definite structure, but 
generally there is present a more or less branched and divided 
diverticulum of the brain wall, frequently glandular, which 
is homologized with the paraphysis. The morphological signifi- 
cance of the paraphysis is uncertain It may represent the 
remains of an ancient sense organ, or it may simply represent 
the last connexion between the brain and the external ectoderm 
from which it was derived. 

An important derivative of the primitive fore-brain is seen 
in the pair of cerebral hemispheres which m the higher verte- 
brates become of such relatively gigantic dimensions The 
hemispheres appear to be primitively associated with the 
special sense of smell, and they are prolonged anteriorly into a 
pair of olfactory lobes which come into close relation with the 
olfactory organ. From a consideration of their adult relations 
and of their development — particularly in those groups where 
there is no disturbing factor in the shape of a large yolk sac — 
It seems probable that the hemispheres are primitively paired 
outpushings of the lateral wall of the primitive fore-brain * — 
in order to give increased space for the increased mass of nervous 
matter associated with the olfactory sense They are most 
highly developed in the Dipneusti amongst fishes They are 
there (cf fig. 29, C) of relatively enormous size with thick nervous 
floor (corpus stnatum) and side walls and roof (pallium) surround- 
ing a central cavity (lateral ventricle) which opens into the 
third ventricle At the posterior end of the hemisphere a small 
area of its wall remains thin and membranous, and this becomes 
pushed into the lateral ventricle by an ingrowth of blood-vessel 
to form the huge lateral plexus (^plexus hemtsphaertum) 
In this great size of the hemispheres * and also m the presence 
of a rudimentary cortex in the Dipnoi we see, as in many other 
features in these fishes, a distinct foreshadowing of conditions 
occurring in the higher groups of vertebrates. The Cyclostomes 
possess a distinct though small pair of hemispheres In the 
Selachians the relatively archaic Noltdantdae possess a pair 
of thick-walled hemispheres, but in the majority of the members 
of the group the paired condition is obscured (fig. 29, A) 

In the Teleostomes the mass of nervous matter which in other 
groups forms the hemispheres does not undergo any pushing 
outwards except as regards the small olfactory lobes On the 
contrary, it remains as a great thickening of the lateral wall 
of the thalamencephalon (the so-called basal ganglia), additional 
space for which, however, may be obtained by a considerable 
increase in length of the fore-brain region (cf fig 30, A) or by 
actual involution into the third ventricle (Polypterus) The 
great nervous thickenings of the thalamencephalic wall bulge 
I mto its cavity and are covered over by the thin epithelial roof 
of the thalamencephalon which is as a consequence liable to 
be confused with the pallium or roof of the hemispheres with 
which It has nothing to do : the homologue of the pallium 

* J. Graham Kerr, Quart. Journ Micr Sci vol xlvi 

< F K Studmdka, S B bdhm Gesell (1901) , J Graham Kerr, 
Quart Journ Micr Set. vol. xlvi , and The Budgett Memorial Volume. 

‘ G Elliot Smith, A not Am (1907). 

• F K. Studmtka, S B bdhm Gesell. (1896). 

’ J Graham Kerr, The Budgett Memorial Volume 
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as of other parts of the hemisphere is contained within the 
lateral thickening of the thelamencephahc wall, not in its 
membranous roof.‘ 

Associated with the parts of the fore-brain devoted to the 
sense of smell (especially the corpora striata) is the important 
system of bridging fibres forming the anterior commissure 
which lies near the anterior end of the floor, or m the front wall, 
of the primitive fore-brain It is of great interest to note the 
uppiearance in the Dtpnoans {Leptdosiren and Prolopterus) 
of a corpus callosum (cf fig jo B) lying dorsal to the anterior 
commissure and composed of fibres connected with the palhal 
region of the two hemispheres 

Sense Organs — The olfactory organs are of special interest 
in the Selachians, where each remains through life as a widely- 
open, saccular involution, of the ectoderm which may be pro- 
longed backwards to the margin of the buccal cavity by an 
open oronasal groove, thus retaining a condition familiar in 
the embryo of the higher \'crtebrdtes In Dipnouns the olfactory 
organ communicates with the roof of the buccal cavity by 
definite posterior nares as in the higher forms— the communicat- 
ing passage licirig doubtless tlie morphological equivalent of 
the oronasal groove, although thcie is no direct embryological 
evidence for this In the Teleostomes the olfactory organ varies 
from a condition of great complexity in the Crossopterygians 
down to a condition of almost complete atrophy m certain 
Teleosts (Plectognathi) - 

The eyes are usually of large si2e. The lens is large and spheri- 
cal and m the case of most Teleostomes accommodation for 
distant vision is effected by the lens being pulled bodily nearer 
tlie retina This movement is brought about by the contraction 
of smooth muscle fibres contained in the processus falctformts, 
a projection from the choroid which terminates in contact with 
the lens in a swelling, the campanula Halleri In Arnta and m 
Teleosts a network of capillaries forming the so-called choroid 
gland surrounds the optic nerve just outside the retina As 
a rule the eyes of fishes ha\ e a silvery, shining appearance due 
to the deposition of shining flakes of guanin in the outer layer 
of the choroid (Argentea) or, in the case of Selachians, m the 
inner layers {tapetum) Fishes which inhabit dark recesses, 
c.g. of caves or of the deep sen, show an enlargement, or, more 
frequently, a reduction, of the eyes Certain deep-sea Teleosts 
possess remarkable telescopic eyes with a curious asymmetrical 
development of the retina * 

The otocyst or auditory organ agrees m its main features 
with that of other vertebrates. In Selachians the otocyst 
remains m the adult open to the exterior by the ductus endolym- 
phaticus In Squatina* this is unusually wide and correlated, 
with this the calcareous otoconia are replaced by sand-grams 
from the exterior. In Dipnoans {Leptdosiren and Prolopterus) 
curious outgrowths anse from the ductus endolyraphaticus 
and come to overlie the roof of the fourth ventricle, recalling 
the somewhat similar condition met with in certain Amphibians. 

In various Teleosts the swim-bladdcr enters into intimate relations 
with the otocyst. In the simplest condition these relations consist in 
the prolongation forwards of the swim-bladilcr as a blindly ending 
tube on either side, the blind end coming into direct contact either 
with the wall of the otocyst itself or with the fluid surroundmg it 
(perilymph) through a gap jii the rigid periotic capsule. A wave of 
compression causing a slight inward movement of the swtm-bladder 
wall Will bring about a greatly magnified movement of that part 
of the wall which is not m rtlation willi the external medium, viz 
the part m relation with the interior of the auditory capsule In this 
way the jierception of delicate sound waves may be rendered much 
more perfect In the Ostarionhysi (Sagemehl), including the 
Cyprtntdae, the Siluridae, the Cnaractntdae and the Gymnoitdae, a 
physiologically snniUr connexion between swim-bladder and otocyst 
IS brought about by the intervention of a chain of auditory ossicles 
(Weberian ossicles) formed by modification of tlie anterior vertebrae * 

' F. K StudniiSka, S B. b5hm Gesetl (1901) , J Graham 
Kerr, Quart Joum Mtcr Sa xlvi , and The Budgett Memorial 
Volume 

* R Wiedersheim, KdUiker's Festschrtfi , cf. also Anal Am. 
(i8S7) 

' A Brauer, Verhandl deutsck, tool. Gesell, (1903) 

* C Stewart, Journ. Linn, Soe Z«ol (1906), 439 

» T. W Bridge and A C Haddon, Phtl Trans. 184 (1893) 


Lateral Ltne Organs ^ — Epidermal sense buds are scattered 
about in the ectoderm of fishes A special arrangement of these 
in lines along the sides of the body and on the head region form 
the highly characteristic sense organs of the lateral line system. 
In Leptdosiren these organs retain their superfiaal position , in 
other fishes they become sunk beneath the surface mto a groove, 
which may remain open (some Selachians), but as a rule b^mes 
closed into a tubular channel with opemngs at intervals. It 
has been suggested that the function of this system of sense 
organs is connected with the perception of vibratory disturbances 
of comparatively large wave length in the surrounding medium. 

Peripheral Nerves —In the Cyclostomcs the dorsal afferent 
and ventral efferent nerves are still, as in Amplnoxus, independent, 
but m the gnathostomatous fishes they are, as m the higher 
vertebrates, combined together into typical spinal nerves. 

As regards the cranial nerves the chief peculiarities of fishes 
relate to (i) the persistence of the branchial clefts and (2) the 
presence of an elalxjr.ite system of cutaneous sense organs 
supplied by a group of nerves {lateralis) connected with a centre 
in the brain which develops in continuity with that which 
receives the auditory nerve These points may be exemplified 
by the arrangements m Selachians (see fig. 31). I , II , III , IV 
and VI call for no special remark. 

Trigeminus (V ) — The ophthalmicus profundus branch {op p ) — 
which probably is morphologically a distinct cranial nerve — 
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From Bridge, Cambridge Na mil History, vol vii "Fishes "(by permission of 
M kcraitlan & Co , Ltd ). After Wicdersheim, Gnmdnss der vergltuheadeH Anatomic 
(1>> periimsion of Gustav Fischer) 

Fig 31 — Diagram of Cranial nerves of a Fish Cranial nerves and 
branchial clefts are numbered with Roman figures Trigeminus 
black, Facialis dotted , Lateralis oblique shading , Glossopharyn- 
gt al cross-liatched , Vagus white. 
bucc, Buccal mx, Maxillary 

i , Commissure between jire- oc, OccipitospmaL 

and postauditory parts of ol 0, Olfactory organ 
lateralis system op p, Ophthalmicus profundus 

dr. Dorsal roots of spinal nerves o/s s, Ophthalmicus superficialis 
g g, Ga.sserian ganguon fm, Palahne 

gn g, (Geniculate) ganglion of pq , P.Uatopterygo-quadrate 
VII cartilage 

Ay, Hyoraandibular. s, Spiracle 

/ M X, Laterahs vagi. st, Supra-temporal branch of 

m. Motor branches of Ay. lateralis system 

mi. Mandibular t a, Lateralis centre m brain 

md ex, External mandibular v n, Visceral nerve 

mk.c, Meckel's cartilage v r, Ventral roots 

passes forwards along the roof of the orbit to the skin of the 
snout. As it passes through the orbit it gives off the long 
ciliary nerves to the eyeball, and is connected with the small 
ciliary ganglion (also connected with III.) which in turn gives 
off the short ciliary nerves to the eyeball. The ophthalmicus 
superficialis (cut short in the figure) branch passes from the root 
ganglion of V. (Gasserian ganglion), and passes alscr over the 
orbit to the skin of the snout. It lies close to, or completely 
fused with, the corresponding branch of the lateralis system 
The mam trunk of V. branches over the edge of the mouth 
into the maxillary {mx ) and mandibular {md ) divisions, the 
former, like the two branches already mentioned, purely sensory, 
the latter mixed — supplying the muscles of mastication as well 
as the teeth of the lower jaw and the lining of the buccal floor. 
The main trunk of the Facialis (VII.) bifurcates over the 
• For literature oi lateral line organs see Cole. Trans. Lsnn. Sac. 
vii (1898). 
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spiracle into a prespiracular portion— the mam portion of which 
passes to the mucous membrane of the palate as the palatine 
(pnVII )— and a postspiracular portion, the hyomandibular 
(hy.) trunk which supplies the muscles of the hyoid arch and 
also sends a few sensory fibres to the lining of the spiracle, the 
floor of mouth and pharynx and the skin of the lower jaw. 
Combined with the main trunk of the facial are branches belong- 
ing to the lateralts system 

Lateralis Group of Nerves. — The lateralis group of nerves are 
charged with the innervation of the system of cutaneous sense 
organs and are all connected with the same central region m 
the medulla A special sensory area of the ectoderm becomes 
involuted below the surface to form the otocyst, and the nerve 
fibres belonging to this form the auditorv neiwe (VIII.) Other 
portions of the lateralis group become mixed up with various 
other cranial nerves as follows : 

fai Facial portion. 

(1) Ophthalmicus superficialts (op.s.Yll.) . passes to Iming 
of nose or to the lateral line organs of the dorsal part of snout 

(2) Buccal {bucc VII.) • lies close to maxillary division of V. 
and passes to the sensory canals of the lower side of the snout 

(3) External mandibular {md ex.) : lies in close association 
with the mandibular division of V , supplies the sensory canals 
of the lower jaw and hyoid region 

Lateralis vagi (I n.X ) becomes closely associated with the 
vagus It supplies the lateral line oigans of the trunk. 

In the lamprey and m Dipnoans the lateralis vagi loses its 
superficial position in the adult and comes into close relation 
with the notochord 

In Actinopterygians and at least some Selachians a lateralts set 
of fibres is associated with IX., and in the former fishes a con- 
spicuous trunk of lateralis fibres passes to some or all (fiadus) 
of the fins. This has been called the lateralts accessorius and »s 
apparently connected with V , VII , IX , X and certain spinal 
nerves * 

Vagus Group (IX , X , XI ) — The glossopharyngeus (IX ) forks 
over the first branchial cleft (prctrematic and post-trematK. 
branches) and also gives off a palatine branch (pn IX,). In 
some cases (various Selachians, Ganoids and Teleosts) it would 
seem that IX includes a few fibres of the lateraks group. 

Vagus (X ) IS shown by its multiple roots arising from the 
medulla and also by the character of its peripheral distribution 
to be a compound structure formed by the fusion of a number of 
originally distinct nerves It consists of (i) a number of 
branchial branches (X ^ X ^ &c ), one of which forks over each 
giU cleft behind the hyobranchial and which may (.Selachians) 
arise by separate roots from the medulla , (2) an intestinal 
branch (i/ « X ) arising behind the last branchial and innervating 
the wall of the oesophagus and stomach and it may be even tl^ 
intestine throughout the greater part of its length (Myxtne) 

The ac essonus (XI ) is not m fishes separated as a distinct 
nerve from the vagus 

With increased development of the brain its hmder portion, 
giving rise to the vagus system, has apparently come to encroach 
on the anterior portion erf the spinal cord, with the result that a 
number of spinal nerves have l^ome reduced to a less or more 
vestigial condition The dorsal roots of these nerves disappear 
entirely in the adult, but the ventral roots persist and are to 
be seen arising ventrally to the vagus roots. They supply 
certain muscles of the pectoral fins and of the visceral arches 
and are known as spmo-occipital nerves 

These nerves are divisible into an anterior more ancient set — the 
occipital nerves — and a posterior set of more recent onmn — (occipito- 
spmal nerves) In Selachians 1-5 pairs of occipital nerves alone 
are rocognieable in Dipnoans 2-3 pairs of occipital and 2-3 pairs of 
occipito^pinal in Ganoids r-2 pairs occ®rtal and 1-5 pairs occipito- 
spinal , m Teleosts finally the occipital nerves have entirely di^- 
appeared while there are 2 pairs of occipito-spmal In Cyclostomes 
no special spino-occiprtal nerves have been described 

The fibres corresponding with those of the Hypoglossus (XII.) 
of higher vertebrates spring from the anterior spinal nerves, 

1 For literatnre of lateral line organs see Cole, Trans l.xim. Sac., 
vii. (iSgB) 

^ M. Fnrbnager m Cegenbaur’s Festschrift (1^96) 
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which are here, as indeed in Amphibia, still free from the 
cranium. 

Sympathetic — The sympathetic portion of the norx’ojs 
system doei* not in fishes attain the same degree of differentiation 
.lb in the higher groups In I'vUoslomes il is apparently re- 
presented by a fine plexus with small ganglia found in the 
neighbourhood of the dorsal aorta an*! on the surface of the heart 
and receiving branches from the spinal nerves In Selachian.s 
also a plexus occurs m the neighbourhood of the cardinal veins 
and extends over the viscera • it receives visceral branches 
fiom the anterior spiiud nerves, Jn Teleosts the plexus has 
become condensed to form a di finite sympathelu trunk on each 
side, extending forwards into the lic.uJ and communicating with 
the ganglia of certain of the cranml nerves, (J (j K ) 

V Distribution in Timi- and Space 

The origin of Vertebrates, and how far back in time they extend, 
IS unknown The earliest fishes were in all probability devoid 
of hard parts and traces of their existence can scarcely be 
expected to be found The hyjxithcsis that they may be derived 
from the early t'lustaceans, or Arachnids, is chiefly liasecl on the 
somewhat striking resemb'ance which the mailed fishes of thci 
Silurian pencxl (Ostracoclernn) hcai to the Arthropods of that 
remote time, a re.semblance, however, very superficial and re- 
garded by most morphologists as an interesting example of 
mimetic resembl.ance — whatever this term may be taken to 
mean. The minute denticles known as conodonts, which first 
appear m the Ordovician, were once looked upon as teeth of 
Cyclostomes, but their histological structure does not afford 
any support to the identification and they are now generally 
dismissed altogether from the Vertelirates. As a comjiensation 
the Lower .Silurian of Russia has yielded small teeth or spines 
which seem to have really belonged to fishes, although their 
exact affinities are not known {Palaeodus and Archodi's of 
J V Rohon). 

It IS not until we reach the Upper .Silurian that satisfactoiy 
remains of unquesUonable fishes arc'fcHmd,and here they suddenly 
appear in a considcTdble vanity of forms, very unlike modern 
fishes in every respect, but so highly developed as to convince 
us that we have to search in much earlier formations for their 
ancestors I'hese Upper bilunan fishes are the ( otlolepidae, 
the Ateleaspidae, the Birkeniidae, the Pterasptdae, the Tronain 
sptdae and the Cephalaspidae, all referred to the Oslnicojilioi 
The three last types persist in tlie Devonian, m the imcidle of 
which period the Osteolepid Cro sopterygii, the Dipncusti and 
the Arthrodira suddenly appear The most primitive .Stl.ichi,in 
(Cladoselache), the Acanthodian Selachians {Diplacanthidee\ the 
ChimaerKls(P/yr/cK/*w), and the Palaeomscid ganoids (Chtrolepis) 
dji^ar m the Upper Devonian, along with the problematic 
Palaeospondylus. 

In the Carboniferous period, the Obtracophon and Arthrodu i 
have disappeared, the Crossopterygii and Dipneusti are still .ibun 
d£xnt,andthc.Selachians(F/c’Mrc7rfl«c/r»A Acanthodians, true sharks) 
and Chondrostean ganoids ( Palaromscidae and Plaiysomtdar) 
are predominant In the Upper Permian the Holostean ganoids 
(Acanthophorus) make their ttjjpearance, and the group becomes 
dominant m the Jurassic and the Lower Cretaceous In the 
Trias, the Crossopterygii and DipneusU dwindle in variety and 
the Ceratodoniidae appear , the Chondrostean and Holostean 
ganoids are about equally represented, and supplemented in 
the Jurassic by the first, anncctant representatives of the 
Teleostei (Phahdophondae, Lebtoleptdae) In the latter period, 
the Holostean ganoids ar-e predominant, and with them we fincl 
numerous Cestraciont sharks, some primitive skates (Squatimdae 
and RhsnobaHdae), Cbimaends and numerous (ioelaranthul 
crossopterygians 

The fish-fauna of the Low'er Cretaceous is similar to th.it 
of the Jurassic, whilst that of the Chalk and other Upper Crel.ice- 
ous formations is quite modem in aspect, with only a slight 
admixture of Coelacanthid crossopterygians and Holostean 
ganoids, the Telcosteans being abundantly represented by 
Elopidae, Albultdae, Halosauridae, Scopeltdae and Beryctdae, 
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many being close allies of the present inhabitants of the deep 
sea. At this period the spiny-rayed Teleosteans, dominant 
in the seas of the present day, made their first appearance 

With the Eocene, the fish-fauna has assumed the essential 
character which it now bears A few Pycnodonts survive as 
the last representatives of typically Mesozoic ganoids, whilst 
in the marine deposits of Monte Bolca (Upper Eocene) the 
principal families of living marine fishes are represented by genera 
identical with or more or less closely allied to those still exist- 
ing , It is highly remarkable that forms so highly specialized as 
the sucking-fish or remoras, the flat-fish (Pleuronechdae), the 
Pediculati, the Plectognaths, &c , were in existence, whilst in 
the freshwater deposits of North America Osteoglossidae and 
Ctchltdae were already represented Very little is known of the 
freshwater fishes of the early Tertiaries What has been pre- 
served of them from the Oligocene and Miocene shows that 
they differed very slightly from their modern representatives. 
We may conclude that from early Tertiary times fishes were 
practically as they are at present. The great hiatus in our know- 
ledge lies in the period between the Cretaceous and the Eocene. 

At the present day the Teleosteans are m immense pre- 
ponderance, Selachians are still well represented, the Chondro- 
stean ganoids are confined to the rivers and lakes of the temperate 
zone of the northern hemisphere {Acipensendae, Polyodonttdae), 
the Holostean ganoids are reduced to a few species {Lepidosteus, 
Anita) dwelling in the fresh waters of North Amenta, Mexico 
and Cuba, the Crossopterygians are represented by the isolated 
group Polyptertdae, widely different from any of the known 
fossil forms, with about ten species inhabiting the rivers and 
lakes of Africa, whilst the Dipneusti linger in Australia {Neocera- 
todus), in South America {Leptdostren), and in tropical Africa 
(Protopterm) The imperfections of the geological record pre- 
clude any attempt to deal with the distribution in space as 
regards extinct forms, but several types, at present very re- 
stricted m their habitat, once had a very wide distribution. The 
Ceraiodonitdae, for instance, of which only one species is now 
living, confined to the rivers of Queensland, has left remains m 
Triassic, Rhaetic, Jurassic and Cretaceous rocks of Europe, 
North America, Patagonia, North and South Africa, India and 
Australia ; the Atniidae and Lepidostetdae were abundant in 
Europe in Eocene and Miocene times , the Osleoglosstdae, now 
living m Africa, S E. Asia and South America, occurred in North 
America and Europe in the Eocene 

In treating of the geographical distribution of modern fishes, 
it IS necessary to distinguish between fresh-water and marine 
forms. It IS, however, not easy to draw a line between these 
categories, as a large number of forms are able to accommodate 
themselves to either fresh or salt water, whilst some periodically 
migrate from the one into the other On the whole, fishes 
may be roughly divided into the following categories — 

I. Marine fishes. A. shore-fishes ; B. pelagic fishes , C. 
deep-sea fishes 

II Brackish- water fishes 

III. Fresh-water fishes 

IV. Migratory fishes. A anadromous (ascending fresh waters 

to spawn); B. catadromous (descending to the sea 
to spawn) 

About two-thirds of the known recent fishes are marine Such 
are nearly all the Selachians, and, among the Teleosteans, all 
the tleteromi, Pfdictdait and the great majority of Apodes, 
Thoracoitrt, Percesoers, Anacanthtm, Acanihopterygti and Plecto^ 
gnatht. All the Crossopterygu, Dipneustt, Optsthomt, Sym- 
branchtt, and nearly all the Ganotdet and Ostartophysi are con- 
fined to fresh-water 

The three categories of marine fishes have thus been defined 
by Gunther — 

” I Shore Fishes — that is, fishes which chiefly inhabit parts of 
the sea in the immediate neighbourhood of land either actually 
laised above, or at least but little submerged below, the surface of the 
water They do not descend to any great depth, — very few to soo 
fathoms, ana the majority live dose to the surface The distribution 
of these Ashes is determined, not only by the temperature of the sur- 
face water, but also bj the nature of the adjacent land and its animal 


and vegetable products,— some being confined to flat coasts with soft 
or sandy bottoms, others to rocky and fissured coasts, others to living 
coral formations. If it were not for the frequent mechanical and 
mvoluntary removals to which these fishes are exposed, their dis- 
tribution within certain limits, as it no doubt originally existed, 
would resemble still more that of freshwater fishes than we find it 
actually does at the present period 

2 Pelagic Fishes — that is, fishes which inhabit the surface and 
uppermost strata of the open ocean, and approach the shores only 
accidentally or occasionally (in search of prey), or periodically (for 
the purpose of spawning) The majority sjiawn m the open sea, 
their ova and young being always found at a great distance from the 
shore. With regard to their distribution, they are still subject 
to the influences of light and the temperature of the surface water , 
but they are independent of the variable local conditions which tie 
the shore fish to its original home, and therefore roam freely over a 
space which would take a freshwater or shore fish thousands of years 
to cover in its gradual dispersal Such as arc devoid of rapidity of 
motion are dispersed over similarly large areas by the oceanic cur- 
rents, more slowly than the strong swimmers, but not less surely. An 
accurate definition, therefore, of their distribution within certain 
areas etjui valent to the terrestrial regions is much less feasible than 
m the case of shore fishes 

3 Deep-Sea Fishes — that is, fishes which inhabit such depths 
of the ocean that they are but little or not at all influenced by light 
or the surface temperature, and which, by their organization, are 

E revented from reaching the surface stratum in a h'^althy condition 
.ivmg almost under identical tellurian conditions, the same type, 
the same species, may inhabit an abyssal depth under the equator as 
well as one near the arctic or antarctic circle and all that we know 
of these fishes points to the conclusion that no separate horizontal 
regions can be distinguished m the abyssal fauna, and that no 
division into bathymetrical strata can be attempted on the base of 
generic much less of family characters " 

A division of the world into regions according to the distribu- 
tion of the shore-fishes is a much more difficult task than that 
of tracing continental areas It is possible perhaps to dis- 
tinguish four great divisions • the Arctic region, the Atlantic 
region, the Indo-Pacific region and the Antarctic region The 
second and third may be again subdivided into three zones 
Northern, Tropical and Southern This appears to be a more 
satisfactory arrangement than that which has been proposed 
into three zones primarily, each again subdivided according 
to the different oceans Perliaps a better division is that adopted 
by D S Jordan, who arranges the littoral fishes according to 
coast lines ; we then have an East Atlantic area, a West Atlantic, 
an East Pacific and a West Pacific, the latter including the 
coasts of the Indian Ocean The tropical zone, whatever be 
the ocean, is that in which fishes flourish in greatest abundance 
and where, especially about coral-reefs, they show the greatest 
variety of bizarre forms and the most gorgeous coloration 
The fish-fauna of the Indo-Pacific is much richer than that 
of the Atlantic, both as regards genera and species 
As regards the Arctic and Antarctic regions, the continuity 
or circumpolar distribution of the shore fishes is well established 
The former is chiefly characterized by its Cottids, Cyclopterids, 
Zoarcids and Gadids, the latter by its Nototheniids The theory 
of bipolarity receives no support from the study of the fishes 
Pelagic fishes, among which we find the largest Selachians 
and Teleosteans, are far less limited in their distribution, which, 
for many species, is nearly world -wide Some are dependent 
upon currents, but the great majority being rapid swimmers 
able to continue their course for weeks, apparently without 
the necessity of rest (many sharks, scombrids, sword-fishes), pass 
from one ocean into the other. Most numerous between the 
tropics, many of these fishes occasionally wander far north and 
south of their habitual range, and there are few genera that 
are at all limited in their distribution. 

Deep-sea fishes, of which between seven hundred and eight 
hundred species are known, belong to the most diverse groups 
and quite a number of families are exclusively bathybial {Chla- 
mydoselachtdae, Stomtatidae, Alepocephaltdae, Nemtchihytdae, 
Synaphobranchtdae, Saccopharyngtdae, Cetomtmtdae, Hedosatt- 
rtdae, Ltpogenvtdae, Notacanthtdae, Chiasmodonltdae, Icosteidae, 
Muraenoleptdtdae, Macrurtdae, Anomaloptdae, Podateltdae^ 
Treuhyptertdae, Lophotidae, Ceraittdae, Gtgantactimdae). But 
they are all comparatively slight modifications of the forms 
I living on the surface of the sea or in the shallow parts, from 
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which they may be regarded as derived In no instance do these 
types show a structure which may be termed archaic when 
compared with their surface allies. That these fishes are localized 
m their vertical distribution, between the loo-fathoms line, 
often taken as the arbitrary limit of the bathybial fauna, and 
the depth of 2750 fathoms, the lowest point whence fishes have 
been procured, there is little doubt But our knowledge is 
still too fragmentary to allow of any general conclusions, and 
the same applies to the horizontal distnbution. Yet the same 
species may occur at most distant points , as these fishes dwell 
beyond the influence of the sun’s rays, they are not affected by 
temperature, and living in the Arctic zone or under the equator 
makes little difference to them A great deal of evidence has 
been accumulated to show the gradual transition of the surface 
into the bathybial forms ; a large number of surface fishes have 
been met with in deep water (from 100 to 500 fathoms), and 
these animals afford no support to Alexander Agassiz’s supposi- 
tion of the existence of an azoic zone between the 200-fathoms 
line and the bottom 

Brackish-water fishes occur also in salt and fresh water, in 
some localities at least, and belong to various groups ot Teleo- 
steans. Sticklebacks, gobies, grey mullets, blennies are among 
the best-known examples The facility with which they accom- 
modate themselves to changes in the medium in which they live 
has enabled them to spread readily over very large areas. ITie 
three-spined stickleback, for instance, occurs over nearly the 
whole of the cold and temperate parts of the northern hemisphere, 
whilst a grey mullet {Mugtl capita) ranges without any appreciable 
difference in form from Scandinavia and the United States 
along all the Atlantic coasts to the Cape of Good Hope and 
Brazil. It would l)e hardly possible to base zoo-geographical 
divisions on the distribution of such forms 

The fresh -water fishes, however, invite to such attempts 
How greatly their distribution differs from that of terrestrial 
animals has long ago been emphasized The key to their mode 
of dispersal is, with few exceptions, to be found in the hydro- 
graphy of the continents, latitude and climate, excepting of 
course very great altitudes, being inconsiderable factors, the 
fish-fauna of a country deriving its character from the head- 
waters of the river-system which flows through it The lower 
Nile, for instance, is inhabited by fishes bearing a close resem- 
blance to, or even specifically identical with, those of tropical 
Africa, thus strikingly contrasting with the land-fauna of its 
banks. The knowledge of the river-systems is, however, not 
sufficient for tracing areas of distribution, for we must bear 
in mind the movements which have taken place on the surface 
of the earth, owing to which present conditions may not have 
existed within comparatively recent times, geologically speaking ; 
and this is where the systematic study of the aquatic animals 
affords scope for conclusions having a direct bearing on the 
physical gei^raphy of the near past. It is not possible here to 
enter into the discussion of the many problems which the dis- 
tribution of fresh-water fishes involves ; we limit ourselves to 
an indication of the principal regions into which the world may 
be divided from this point of view. The mam divisions proposed 
by Gunther in the 9th edition of the Encyclopaedia Bntanntca 
.still appear the most satisfactory They are as follows — 

I The Northern Zone or Holarctic Region — Characterized 
by Acipensendae Few Silundae Numerous Cypnnidae, Salmon- 
idae, Esocidae, Pcrcidae 

1 Europaeo-Asiatic or Palaearctic Region Characterized by 

absence of osseous Ganoidei , Cobitmae and Barbus numerous 

2 North American or Nearctic Region Characterized by osseous 

Ganoidei and abundance of Catostommae , but no Cobitmae 
or Barbus 

II The Equatorial Zone — Characterized by the development 
of Silundae 

A. Cyprinoid Division Characterized by presence of Cypnnidae, 
Mastacembelidae, Anabantidae, Ophiocephahdae 

1 Indian Region Characterized by absence of Dipneusti, 

Polypteridae, Mormyndae and Characimdae Cobi- 
tinae numerous 

2 Region African Charactenzed Iw presence of Dipneusti, 

Polyptend and Mormynd , Cichlid and Characmid 
numerous 


B Acypnnoid Division Charactenzed by absence of Cypnnidae 
and the other families mentioned above 

1 Tropical American or Neotropical Region. Characterized 

by presence of Dipneusti , Cichhdae and Characimdae 
numerous , Gymnotidae and Loncanidae 

2 Tropical Pacific Region Includes the Australian as 

well as the Polynesian Region Characterized by 
presence of Dipneusti. Cichlidae and Characimdae 
absent 

III The Southern Zone — Characterized by absence of Cypri- 
nidae and scarcity of Silundae Haplochitomdae and Galaxudae 
represent the Salmomds and Esoces of the northern zone One 
region only 

I Antarctic Region Charactenzed by the small number of 
species , the fishes of 

(а) The Tasmanian subregion , 

( б ) The New Zealand subregion , anil 

(f) The Patagonian or Fuegian subicgion 
being almost identic.al 

Although, as expressed m the above synopsis, the resemblance 
between the Indian and African regions is far greater than exists 
between them and the other regions of the equatorial zone, 
attention must be drawn to the marked affinity which some of 
the fishes of tropical Africa show to those of South America 
{Leptdosiremdae, Characimdae, Cichlidae, Nandtdae), an afhmty 
which favours the supposition of a connexion between these 
two parts of the world in early Tertiary times. 

The boundaries of Gunther’s regions may thus be traced, 
beginning with the equatorial zone, this being the richest 

Equatorial Zone —Roughly speaking, the borders of this 
zoological zone coincide with the geographical limits of the 
^ tropics of Cancer and Capricorn , its characteristic forms, 

[ however, extend in undulating lines several degrees both north- 
wards and southwards Commencing from the west coast of 
Africa, the desert of the Sahara forms a boundary between 
the equatorial and northern zones , as the boundary approai hes 
the Nile, it makes a sudden sweep towards the north as far as 
northern Syria, crosses through Persia and Afghanistan to the 
southern ranges of the Himalayas, and follows the course of 
the Yang-tse-Kiang, which receives its contingent of equatorial 
fishes through its southern tributaries Its continuation through 
the North Pacific may be indicated by the tropic, which strikes 
the coast of Mexico at the southern end of the Gulf of California. 
Equatorial types of South Amenta are known to extend so 
far northwards, and, by following the same line, the West 
India Islands are naturally included in this zone. 

Towards the south the equatorial zone embraces the whole 
of Africa and Madagascar, and seems to extend still farther 
south in Australia, its boundary probably following the southern 
coast of that continent , the detailed distribution of the fresh- 
water fishes of south-western Austialia has been little studied, 
but the tropical fishes of that region follow the principal water- 
course, the Murray river, far towards the south and probably 
to Its mouth The boundary-line then stretches to the north 
of Tasmania and New Zealand, coinciding with the tropic 
until It strikes the western slope of the Andes, on the South 
American continent, where it again bends southward to embrace 
the system of the Rio de la Plata 

The four regions into which the equatorial zone is divided 
arrange themselves into two well-marked divisions, one of which 
IS charactenzed by the presence of Cyprmid fishes, combined 
with the development of Labynnthic Percesoces {Anabantidae 
and Ophiocephahdae) and Mastacembelids, whilst in the other 
these types are absent The boundary between the Cypnnoid 
and Acypnnoid division seems to follow the now exploded 
Wallace’s line— a line drawn from the south of the Philippines 
lietween Borneo and Celebes, and farther south between Bali 
and Lombok. Borneo abounds m Cypnnids ; from the Philippine 
Islands a few only are known, and m Bah two species have been 
found ; but none are known from Celebes or Lombok, or from 
islands situated farther east 

The Indian r^ion comprises Asia south of the Himalayas and 
the Yang-tse-Kiang, and includes the islands to the west of 
Celebes and Loml^k. Towards the north-east the island of 
P'ormosa, which also by other parts of its fauna shows the 
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fharacters of the equatorial zone, has received some characteristic 
Japanese freshwater fishes. Within the geographical boundaries 
of Hiina the freshwater fishes of the tropics pass gradually into 
those of the northern zone, both l)eing separated by a broad, 
delwiteable ground. The affluents of the great river traversing 
thii district are more numerous ftom the south than from the 
north, and carry the southern fi-ihcs far into the temperate 
zone. Scarcely better defined is the boundary of this region 
towards the north-west, in which fishes were very poorly re- 
presented by types common to India and Africa 
'iho African region comprises the whole of Africa south of 
the Sahara It might have been conjectured that the more 
temjjcrate climate of its southern extremity would have been 
ar companicd by a conspuuous difference m the fish fauna. But 
this IS not the case , the difference between the tropical and 
southern parts of Africa consists simply m the gradual dis- 
appearance of specifically tropical forms, whilst Silurids, 
C'yprmids and even Armha^ penetrate to its southern coast ; 
no new form, except a Calaxias at the Cape of Good Hope, has 
entered to impart to South Africa a c haracter distinct from the 
central portion of the continent In the north-east the African 
fauna passes the isthmus of Suez and penetrates into Syria, 
the system of the Jordan present, so many African types that 
it has to be included in a description of the African region as 
well as of the Kuropaeo-Asiatic 

The boundaries of the Neotropical or Tropical American 
region have been sufficiently mdic.tted m the definition of the 
equatorial zone A broad and most irregular band of country, 
m which the South and North American forms are mixed, 
exists in the north 

The Tropical Pacific region includes all the islands east of 
Wallace's line, New Guinea, Australia (with the exception of 
Its south-eastern portion), and all the islands of the tropical 
Pacific to the .Sandwich group 

Northfrn Zonf — 'I'hc boundaries of the northern /one coin- 
cide in the mam with the northern limit of the equatorial zone , 
but they overlap the latter at different points This happens 
in Syna, as well as cast of it, where the mixed faunae of the 
Jordan and the rivers of Mesopotamia demand the inclusion 
of this territory in the northern /one as well as m the equatorial , 
in the island of Formosa, where a Salmonid and several Japanese 
Cyprinids flourish , and m Central America, where a I eptdosteu^, 
a (yprimd {Sclrrognathti^ inert il ton ah s), and an Amiurus (A. 
mcrtdtonalis) represent the North American fauna m the midst 
of a host of tropical forms. 

There is no separate arctic /one for freshwater fishes ; ichthyic 
life becomes extinct towards the pole wherever the fresh water 
remains frozen throughout the year, or thaws for a few weeks 
only; .and the few fishes whuh extend into high latitudes 
belong to types m no wise differing from those of the more tem- 
perate south Tlic highest latitude at which fishes have been 
obtained is 82® N lat , whence specimens of c\\s\x {Salmo arcturu't 
au<l Sitlmo nare^tt) have been brought back 

The Palaearctic or Europdeo - I uoltr Kegton —The western 
and siiuthern boundaries of this region coincide with those 
of the northern zone. Bering Strait and the Kamchatka Sea 
have been conventionally taken as the boundary in the north, 
but the fishes of both coasts, so far ns they are known, are not 
sufficiently distinct to lie referred to two different regions 
The Japanese islands exhibit a necided Palaearctic fish fauna 
with .a slight influx of tropical forms m the south In the east, 
ns well .'.s m the v\est, the distinction between the Europaeo- 
Asiatic and the North American regions disappears almost 
ontuely as we advance farther tow'afds the north Finally, 
the Kuropaeo-Asiatic fauna nungh s with African and Indian 
forms m .^ria, Persia and Afghanistan. 

The Inamdaries of the North American or Nearctic region 
have been sulficicntK indicated The mam features and the 
disti ibution of this fauna arc identical with those Of the preceding 
region 

Southern Zone — ^'Fhc boundaries of this zone have been 
indicated m the description of the equatorial zone ; they over- 
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lap the southern boundaries of the latter in South Australia 
and South America, but we have not the means of defining the 
limits to which southern types extend northwards. This zone 
includes Tasmania, with at least a portion of south-eastern 
Australia (Tasmanian sub-region), NewZealand and the Auckland 
Islands (New Zealand sub-region), and Chile, Patagonia, Ticrra 
del Fu^o and the Falkland Islands (Fuegian sub-rcgion). 
No freshwater fishes are known from Kerguelen’s Land, or 
from islands beyond 55“ S. lat. 

The Tropical American region is the richest(about 1300 species); 
next follow the African region (about 1000), the Indian region 
(about 800), the Europaeo-Asiatit region (about 500), the North 
American region (about 400), the Tropical Pacific region (about 
60) , whilst the Antarctic region is quite insignificant. 

Of the migratory fishes, or fishes travelling regularly from 
the sea to fresh waters, most, if not all, w^erc derived from marine 
forms. The anadromous forms, annually or periodically ascend- 
ing nvers for the purpose of spawning, such as several species 
of Acipenser, Salmo, Coregonus, Clupea (shads), and Petromynon, 
are only known from the northern hemisphere, whilst the cata- 
dromous forms, spending most of their life in fresh water but 
resorting to the sea to breed, such as AngutUa, some species of 
Mugil, Galaxtas and Pleuronecies, have representatives in 
both hemispheres. (G. A B ) 

ICHTHYOPHAGI (Gr for “ fish-eaters ”), the name given 
by ancient geographer«, to several coast-dwellmg peoples in 
different parts of the world and ethnically unrelated. Nearchus 
mentions such a race as inhabiting the barren shores of the 
Mekran on the Arabian .Sea . Pausanias locates them on the 
western coast of the Red Sea Ptolemy speaks of fish-eaters 
m Ethiopia, and on the west coast of Africa , while Pliny 
relates the existence of such tribes on the islands m the Persian 
Gulf. Herodotus (book 1 c 200) mentions three tnbes of the 
Babylonians who- were solely fish-eaters, and m book 111. c. ly 
refers to Ichthyophagi in Egypt. The existence of such tribes 
was confirmed by Sir Richard F. Burton {El-Medinak, p. 144). 

ICHTHYOSAURUS, a fish or porpoise- shaped marine reptile 
which characterized the Mesozoic period and became extuict 
immediately after the deposition of the Chalk It was named 
Ichthyosaurus (Gr. hsh-lizard) by C. Konig in 1818 in. allusion 
to Its outward form, and is best known by nearly complete 
skeletons from the Lias of England and Germany. The large 
head is produced into a slender, pointed snout , and tlie jaws 
are provided with a row Of conical teeth, nearly uniform in 
size and deeply implanted in a continuous groove. The eye is 
enormous, and is surrounded by a nng of overlapping “ sclerotic 



Skeleton of Ichthyosaurus commums, with outline of body and fins, 
from the Lower I.ias of Lyme Regis, Dorset , ongmal nearly four 
metres in length 


plates,” which would serve to protect the eye- ball during diving. 
The vertebrae are very numerous, short and deeply bfconcave, 
imparting great flexibility to the backbone as in fishes The 
neck IS so short and thick that it is practically absent There 
are always two pairs of paddle-like limbs, the hinder pair never 
disappearing as m porpoises and other Cetacea, though often 
much reduced m size. A few speamens from the Upper Lias 
of Wurttember^ (m the museums of Stuttgart, Tubingen, 
Budapest and Chicago) exhibit femains of the skin, which is 
quite smooth and forms two triangular median fins, one in the 
middle of the back, the other at the end of the tail The dorsal 
fin consists merely of skin without any internal skeleton, while 
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the tailr6n is expanded in a vertica) plane and has the Lower lobe 
sttfifened by the tapenog end of the backboeie, which is sharply 
bent downwards. Iramatoie indxndTmls are sometmies observ- 
able within the fuU-gtorwn skeletons, suggesting that this reptile 
was viviparous 

The laigest known speaes of Ichthyosaurus is 1 . tngonodan 
from the Upper Lias of fianz, Bavaria, with the head measuring 
about two metres m length and probably representn^ an animal 
not less than ten metres m total length. J. platyadon, from the 
English Lower Lias, seems to have been almost equally large. 
1 . tntermedtus and 1 . communiSy which are the commonest 
speaes m the English Lower Lias, rarely exceed a length of three 
or four metres. The speaes m rocks later than the Lias are 
known for the most part only by fragments, but the rennains of 
Lower Cretaceous age are notcwoithy for dieir very wide geo- 
graphical distribution, having been found in Europe, the l^st 
Indies, Australia, New Zealand and South Amenca. Allied 
Ichthyosaurians, named Ophthsimosaurus and Baptaenodon^ 
from the Upper Jurassic of England and North America, are 
nearly or quite toothless and have very flexible broad paddles. 
The earliest known Ichthyosaunans {Mixosatirus)^ which 
cKCur in the- Tnas, are of dmimutive size, widi paddles which 
suggest that these marine reptiles were origmally desoended 
from land or marsh animals (see Reptiles). 

Authorities. — R Owen, A Monograph of the Fossti Repttlta of 
the Ltussic Formations, part lu. (Mon Palaeont Soc., i88i) , E. 
Fraas, Die Ichthyosauner dev suddeutschen Trias- und Jura- ibtage- 
rttngen (Tubingen, 1891) Also good figures in Y Hawkms. The 
Book of the Great ^a-dragotts (London, 1840) (A S. Wo ) 

ICHTHYOSIS, or Xeroderma, a general thickening of the 
whole skin and marked accumulation of the epidermic elements, 
with atrophy of the sebcueous glands, giving rise to a hard, dry, 
st'aly condition, wlience the names, from fish, and 

dry, Sipfut, skin This disease generally first ap|iears in infancy, 
and is probably congenital It differs in mtensity and in distn- 
biition, and is generally little amenable to any but palliative 
remedies, such as the regular application of oily substances 
Ichthyosis Imgualis (“ smokers’ tongue ”), a variety common 
in heavy smokers, occurs m opaque white patches on the tongue, 
gums and roof of the mouth Cancer occasionally shirts from 
the patches The affection is obstinate, but may disappear 
spontaneously. 

IGKNIELD STREET (i) The Saxon name (earlier Icenhylt) 
of a prehistoric (not Roman) “ Ridgeway along the Berkshire 
downs and the Chilterns, which crossed the Thames near 
Streatley and ended somewhere near Tnng or Dunstable In 
some places there are traces of a double road, one line on the hills 
and one in the valley below, as if for summer and winter use 
No modem highroad follows it for any distance. Antiquaries 
have supposed that it once ran on to Royston, Newmarket 
and Norfolk, and have connected its name with the Teem, the 
Celtic tribe inhabiting East Anglia before tlie Roman conijuest 
But the name does not occur in early documents so far east, 
and It has certainly nothing to do with that of the Icem 
(Haverfield, Vtclorta History of Norfolk, 1 286) .See further 
Ermine Street, (2) A Roman road which ran through 
Derby, Lichfield, Birmingham and Alcester is sometimes called 
Icknield Street and sometimes Rycknield Street The origin 
of this nomenclature is very obscure ( Vtct Hist of Warunck, 

1 239). (F J H) 

ICON (through the Latinized form, from Gr (Ikmv, portrait, 
image), generally any image or portrait-figure, but specially 
the term applied to the representations in the Eastern Church 
of sacred personages, whether m painting or sculpture, and 
particularly to the small metal plaques m archaic Byzantine 
style, venerated by the adherents of the Greek Church See 
Iconoclasts ; Image-Worship ; Byzantine Art The term 
“ iconography,” once confined to the study of engravings {q.v ), 
IS now applied to the history of portrait images m Christian art, 
though it IS also used with a qualifying adjective of Greek, 
Roman and other art. 

ICONIUM (mod. Kama), a city of Asia Minor, the last of the 
Phr>’gian land towards Lycaonia, was commonly reckoned to 
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Lycaonta in the Roman time, but retained its old Phrygian 
connexion and population to a comparatively late date Its 
natural surroundings must have made it an important town from 
the beginning of organized society m this region It lies in an 
exceltently fertile plam, 6 m, from the Pisidian mountains on 
the west, with mountains more distant on the north and south, 
while to the east the dead level plain stretches away for hundreds 
of miles, though the distant view is interrupted by island-like 
mountains Streams from the Pisidian mountains make the 
land on the south-west and south of the city a garden ; but on 
the east and north-east a great part of the naturally fertile soil 
IS uncultivated Trees grow nowhere except m the gardens 
near the city Irrigation is necessary for productiveness, and 
the water-supply is now deficient A much greater supply was 
available for agriculture m ancient times and might be re- 
introduced. 

Originally a Phrygian city, as almost every authority who has 
come mto contact with the population calls it, and as is implied 
in Acts XIV 6, It was m a political sense the chief city of the 
Lycaoman tetrarchy added to the Galatian cxmntry alwut 165 
B.C , and It was part of the Roman province Galatia from 25 
B c to about A D 295 Then it was included in the province 
Pisidia (as Ammianus Marcellmus describes it) till after 
which It formed part of the new province Lycaonia so long as 
the provincial division lasted Later it was a principal city of 
the theme of Anatolia It suffered much from the Arab raids 
m the three centuries following a d 660 , its rapture in 708 is 
mentioned, but it never was held as a city of the cabphs In 
later Roman and Byzantine times it must ha\e been a large and 
wealthy city It was a metropolis and an archbishopric, and 
one of the earliest councils of the church was held there* in a.o 
235 The ecclesiastical organization of Lyc aonia and the c ountry 
I round Iconium on all sides was complete in the early 4th c'entury, 
and monuments of later 3rd and 4th century Christianity are 
extremely numerous The history of ( hnstian Iconium is utterly 
obscure. The city was thrice visited by St Paul, probably 
in A n 47, 50 and 53 , and it is the principal s( cne of the tale 
of Paul and Theda (which though apcxryphal has certainly 
some histoncal basis, see Thecia) There was a distinct 
Roman element in Iconium, arising doubtless from the presence 
of Roman traders This was recognized by Gaudius, who granted 
the honorary title Claudicomum, and by Hadrian, who elevated 
the city to the rank of a Roman colony about ad 130 under 
the name Colonia Aeha Hadrmna Augusta Ironiensium The 
period of its greatest splendour was aHer the crjnquest by the 
Seljuk Turks about 1072-1074 It soon became the capital of 
the Seljuk state, and one of the most brilliant cities of the world 
The palace of the sultans and the mos<jue of Ala ed-din Kaikohad 
formerly covered great part of the Acropolis hill in the northern 
part of the city Farther south there is still the great complex 
of buildings which form the chief seat of the Mevlevi dervishes, 
a sect widely spread over Anatolia. Many other splendid mosques 
and royal tombs adorned the city, and justified the 'lurkish 
proverb, “ See all live world ; but see Konia ” The walls, 
about 2 m. m circumference, consisted of a core of nibble and 
concrete, coated with ancient stones, inscriptions, sculptures 
and architectural marbles, forming a stnkmg sight, whuh no 
traveller ever examined in detail Beyond the walks extended 
the gardens and villas of a prosperous Oriental population, 
especially on the south-west towards the suburb of Meram 

When the Seljuk state broke up, and the Osmanli or Ottoman 
sovereignty arose, Konia decayed, its population dwindled 
and the splendid early Turkish buildings were suffered to go 
to rum As trade and intercourse diminished Konia grew poorer 
and more ruinous The walls and the palace, still perfect in 
the beginnmg of the 19th century, were gradually pulled down 
for building material, and in 1882 there remamed only a small 
part of the walls, from which all the outer stones had been 
removed, while the palace was a nun At that time and for 
some years later a large part of Konia was like a city of the dead. 
But about 1895 the advent of the Anatolian railway began to 
restore its prosperity A good supply of drinking water was 
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brought to the city by Ferid Pasha, who governed the vilayet 
ably for several years, till in 1903 he was appointed Grand 
Vuier. The sacred buildings, mosques, &c., were patched up 
(except a few which were quite ruinous) and the walls wholly 
removed, but an unsightly fragment of a palace-tower still 
remained in 1906. In 1904-1905 the first two sections of the 
Bagdad railway, 117 m., to Karaman and Eregh, were built. 
In the city there is a branch of the Ottoman bank, a government 
technical school, a French Catholic mission and a school, an 
Armenian Protestant school for boys, an American mission 
school for girls, mainly Armenian, and other educational 
establishments. 

The founder of the Mevlevi dancing dervishes, the poet 
Mahommed Jelal-ed-Din (Rumi), m the 13th century, though 
tempted to assume the inheritance along with the empire of the 
Seljuk sultan Ala ed-din Kaikobad 111 , who died without heirs, 
preferred to pass on the power to Osman, son of Ertogrul, and 
with his own hands invested Osman and girt him with the sword . 
this investiture was the legitimate beginning of the Osmanh 
authority. The heirs of Jclal-ed-Din (Rumi) were favoured 
by the Osmanh sultans until 1516, when Selim was on the 
point of destroying the Mevlevi establishment as hostile to the 
Osmanh and the faith ; and though he did not do so the Mevlevi 
and their chiefs were deprived ot influence and dignity. In 
1829 Mahmud II restored their dignity in part, and in 1889 
Abd-ul-Hamid II. confirmed their exemption from military duty. 
The head of the Mevlevi dervishes (Azu-Effendi, Hazreti- 
Mevlana, Mollah-Unkiar, commonly styled simply Chelebi- 
Effendi) has the right to gird on the sultan’s sword at his m- 
vestiture, and is master of the considerable revenues of the 
greatest religious establishment in the empire He has also 
the privilege of corresponding direct with the caliph ; but 
otherwise is regarded as rather opposed to the Osmanh admmis- 
tiation, and has no real power. 

Iconium IS distant by rail 466 m. from the Bosporus at Haidar- 
Pasha, and 389 from .Smyrna by way of Afium-Kara-Hissar. 
It has recently become the seat of a considerable manufacture 
of carpets, owing to the cheapness of labour The population 
was estimated at 44,000 in 1890, and is now probably over 
50,000. Mercury mines have begun to be worked , other 
minerals are known to exist (W M Ra ) 

ICONOCLASTS (Gr tiKoi'OKAuo-Ti/s . ci’kwi', image, and KAacty, 
to break), the name applied particularly to the opponents in 
the 8th and qth centuries of the use of images in Christian cult. 

As regards the attitude towards religious images assumed 
by the primitive Christian Church, several questions have often 
hem treated as one which cannot be too carefully kept apart. 
'1 here can be no doubt that the early Christians were unanimous 
in condemning heathen image-worship and the various customs, 
some immoral, with which it was associated. A form of icono- 
latry specially deprecated m the New Testament was the then 
prevalent adoration of the images of the reigning emperors 
(see Rev xv 2). It is also tolerably certain that, if for no other 
reasons besides the Judaism, obscurity, and poverty of the 
early converts to Christianity, the works of art seen in their 
meeting-houses cannot at first have been numerous. Along 
with these reasons would co-operate towards the exclusion of 
visible aids to devotion, not only the church’s sacramental use 
of Christ’s name as a name of power, and its living sense of his 
continued real though unseen presence, but also, dunng the 
first years, its constant expectation of his second advent as 
imminent It was a common accusation brought against Jews 
and Christians that they had “ no altars, no temples, no known 
images ” (Min. Fel Oct. 10), that “ they set up no image 
or form of any god ” (see Arnob. Adv. gent. vi. i ; similarly 
Celsus) ; and this charge was never denied ; on the contrary 
Origen gloried in it (C. Celsum, bk. 7, p. 386). At a comparatively 
early date, mdeed, we read of various Gnostic sects callmg m 
the fine arts to aid their worship ; thus Irenaeus {Haer i. 25. 6), 
speaking of the followers of Marcellma, says that “ they possess 
images, some of them painted, and others formed from different 
kinds of material ; and they maintain that a likeness of Christ 


was made by Pilate at that tune when Jesus lived among men. 
They crown these images, and set them up along with the images 
of the philosophers of the world ; that is to say, with the images 
of Pythagoras and Plato and Aristotle and the rest. They have 
also other modes of honouring these images after the same 
manner as the Gentiles ” (cf. Aug De haer. c. 7). It is also well 
known that the emperor Alexander Severus found a place for 
several Scripture characters and even for Christ in his laranum 
(Lamprid. VUa Alex. Sev. 29). But there is no evidence 
that such a use of images extended at that period to orthodox 
Christian circles. The first unmistakable mdication of the public 
use of the pamter’s art for directly religious ends does not occur 
until A.D. 306, when the synod of Elvira, Spain, decreed (can 
36) that “ pictures ought not to be in a church, lest that which 
IS worshipped and adored be painted on walls.” ^ This canon 
is proof that the use of sacred pictures in public worship was not 
at the begmnmg of the 4th century a thing unknown within 
the church in Spam ; and the presumption is that in other 
places, about the same period, the custom was looked upon 
with a more tolerant eye Indications of the existence of allied 
forms of sacred Christian art prior to this period are not wholly 
wanting. It seems possible to trace some of the older and better 
frescos m the catacombs to a very early age , and Bible manu- 
scripts were often copiously illuminated and illustrated even 
before the middle of the 4th century. An often-quoted passage 
from Tertullian {De pttdtc 10, cf. 7) shows that in his day 
the communion cup was wont to bear a representation of the 
Good Shepherd. Clement of Alexandria {Paedag 111. ii) 
mentions the dove, fish, ship, lyre, anchor, as suitable devices 
for Christian signet rings Ongen (C. Celsum, bk. 3) repudiates 
graven images as only fit for demons 

During the 4th and following centuries the tendency to enlist 
the fine arts in the service of the church steadily ^vanced ; 
not, however, so far as appears, with the formal sanction of any 
regular ecclesiastical authority, and certainly not without 
strong protests raised by more than one powerful voice. From 
a passage m the writings of Gregory of Nyssa {Oral de laudtbus 
Theodort martyrts, 2) it is easy to see how the stories of recent 
martyrs would offer themselves as tempting subjects for the 
pamter, and at the same time be considered to have received 
from him their best and most permanent expression , that this 
feeling was widespread is shown in many places by Paulinus 
of Noia {ob. 431), from whom we gather that not only martyr- 
doms and Bible histories, but also symbols of the Trinity were 
in his day freely represented pictonally. Augustine {De cons 
Ev 1 10) speaks less approvingly of those who look for Christ 
and his apostles “ on painted walls ” rather than in his written 
word. How far the Christian feeling of the 4th and 5th centuries 
was from bemg settled in favour of the employment of the 
fine arts is shown by such a case as that of Eusebius of Caesarea, 
who, in reply to a request of Constantia, sister of Constantine, 
for a picture of Christ, wrote that it was unlawful to possess 
images pretending to represent the Saviour either in his divine 
or in his human nature, and added that to avoid the reproach 
of idolatry he had actually taken away from a lady friend the 
pictures of Paul and of Christ which she had.* Similarly Epi- 
phanius in a letter to John, bishop of Jerusalem, tells how in 
a church at Anablatha near Bethel he had found a curtain 
painted with the image “ of Christ or of some other saint,” 
which he had tom down and ordered to be used for the burial 
of a pauper. The passage, however, reveals not only what 
Epiphanius thought on the subject, but also that such^pictures 
must have been becoming frequent. Nilus, the disciple and 
defender of Chrysostom, permitted the symbol of the cross 
in churches and also pictorial delineations of Old and New 
Testament history, but deprecated other symbols, pictures 
of martyrs, and most of all the representation of Chnst. In 
the time of Gregory the Great the Western Church obtained 

* " Placuit picturas m ecclesia esse non debere, ne quod colitur et 
adoratur m panetibus depmgatur * See Hefcle, Conct/t«ttr«fcA 1 17a 

• The letter, which is most probably, though not certauuy, genuine, 
appears m the A( 4 a of the second council of Nice. 
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something like an authoritative declaration on the question I 
about images, but m a sense not quite the same as that of the 
synod of Elvira Serenus of Marseilles had ordered the destruc- 
tion of all sacred images within his diocese ; this action called 
forth several letters from Pope Gregory (viii. 2 in , ix 4, 
n), in which he disapproved of that course, and, drawing the 
distinction which has since been authoritative for the Roman 
Church, pointed out that — 

“ It is one thing to worship a picture and another to learn from the 
language of a picture what that is which ought to be worshipped 
What those who can read learn by means of writing, that do 
the uneducated learn by looking at a picture That, then fore, 

ought not to have been destroyed which had been placed in the 
churches, not for worship, but solely for instructing the minds of the 
Ignorant ” 

With regard to the symbol of the cross, its public use dates 
from the time of Constantine, though, according to many 
Christian archaeologists it had, prior to that date, a very im- 
portant place in the so-called “ disciplina arcani ” The intro- 
duction of the crucifix was later , originally the favourite com- 
bination was that of the figure of a lamb lying at the foot of the 
cross , the council of Constantinople, called “ in Trullo,” in 692 
enjoined that this symbol should be discontinued, and that 
where Christ was shown in connexion with his cross he should 
be represented in his human nature In the catacombs Christ 
IS never represented hanging on the cross, and the cross itself 
is only portrayed in a veiled and hesitating manner. In the 
Egyptian churches the cross was a pagan symbol of life borrowed 
by the Christians and interpreted in the pagan manner. The cross 
of the early Christian emperors w'as a labarum or token of victory 
in war, a standard for use in battle Religious feeling in the West 
recoiled from the crucifix as late as the 6th century, and it was 
equally abhorrent to the Monophysites of the East who regarded 
the human nature of Christ as swallowed up in the divine 
Nevertheless it seems to have originated in the East, perhaps 
as a protest against the extreme Monophysites, who even denied 
the passibility of Christ Perhaps the Nestorians, who clung 
to the human aspect of Christ, introduced it about 550 P'rom 
the East it soon passed to the West 

Not until the 8th century were the religious and theological 
questions which connect themselves with image-worship distinctly 
raised m the Eastern Church in their entirety. The controversy 
began with an address which Leo the Isaurian, in the tenth 
year of his reign (726), delivered in public “ in favour of over- 
throwing the holy and venerable images,” as says Theophanes 
{Chronogr., in Migne Pair. Gr. 108 816) This emperor had, 
m the years 717 and 718, hurled back the tide of Arab conquest 
which threatened to engulf Byzantium, and had also shown 
himself an able statesman and legislator. Bom at Germamcia 
in Syria, and, before he mounted the throne, captam-general 
of the Anatolian theme, he had come under the influence of the 
anti-idolatrous sects, such as the Jews, Montanists, Paulicians 
and Manicheans, which abounded in Asia Minor, but of which 
he was otherwise no friend But his religious reform was un- 
popular, especially among the women, who killed an official 
who, by the emperor’s command, was destroying an image of 
Chnst in the vestibule of the imperial palace of Chalc6 This 
emeute provoked severe repnsals, and the partisans of the images 
were mutilated and killed, or beaten and exiled. A rival emperor 
even, Agallianus, was set up, who perished in his attempt to 
seize Constantinople Italy also rose m arms, and Pope Gregory 
II. wrote to Leo blaming his mterference in religious matters, 
though he dissuaded the rebels in Venetia, the Exarchate and 
the Pentapolis from electing a new emperor and marching 
against Leo. In 730 Germanus the patriarch resigned rather 
than subscribe to a decree condemning images , later he was 
strangled in exile and replaced by an iconoclast, Anastasius. 
Meanwhile, inside the Arab empire, John of Damascus wrote 
his three dogmatic discourses against the traducers of images, 
arguing that their use was not idolatry but only a relative 
worship (irpoo-Kiivryri^ ^xeriKt^). The next pope, Gregory III. 
convoked a council of ninety-three bishops, which excommuni- 
cated the iconoclasts, and the fleet which Leo sent to retaliate 


on the Latin peninsula was lost in a storm in the Adriatic. The 
most Leo was able to do was to double the tribute of Calabria 
and Sicily, confiscate the pope’s revenues there, and impose on 
the bishops of south Italy a servitude to Byzantium which 
lasted for centuries. 

Leo III. died in June 740, and then his son Constantine V. 
began a persecution of the image-worshippers in real earnest 
In his eagerness to restore the simplicity of the primitive church 
he even assailed Mariolatry, intercession of saints, relics and 
perhaps infant baptism, to the scandal even of the iconoclast 
bishops themselves His reign began with the seizure for eighteen 
months of Constantinople by his brother-in-law Artavasdes, 
who temporarily restored the images He was captured and 
beheaded with his accomplices in November 742, and in Februarj 
754 Constantine held in the palace of Hieria a council of 388 
bishops, mostly of the East , the patriarchs of Rome, Antioch. 
Alexandria and Jerusalem refused to attend. In it images were 
condemned, but the other equally conserv’ative leanings of the 
emperor found no favour. The chief upholders of images, the 
patriarch Germanus, George of Cyprus and John of Damascus 
were anathematized, and Christians forbidden to adore or make 
images or even to hide them These decrees were obstinateh 
resisted, especially by the monks, large numbers of whom fled 
to Italy. In 765 the emperor demanded of his subjects all over 
his empire an oath on the cross that they detested images, and 
St Stephen the younger, the chief upholder of them, was murdered 
in the streets A regular crusade now began against monks and 
nuns, and images and relics were destroyed on a great scale 
In parts of Asia Minor (Lydia and Cana) the monks were even 
forced to marry the nuns In 769 Pope Stephen III condemned 
the council of Hieria, and in 775 Constantine V died His 
son Leo IV. died in 780, leaving a widow, Irene, of Athenian 
birth, who seized the opportunity presented by the minority 
of her ten-year-old son Constantine VI to restore the images 
and dispersed relics. In 784 she invited Pope Adrian I. to come 
and preside over a fresh council, which was to reverse that of 
754 and heal the schism with Rome. In August 786 the council 
met, but was broken up by the imperial guards, who uerc 
Easterns and sturdy iconoclasts Irene replaced them by a 
more trustworthy force, and convoked a fresh council of three 
hundred bishops and monks innumerable in September 787 
at Nicaea in the church of St Sophia. The cult of images was 
now solemnly restored, iconoclast bishops deposed or reconciled, 
the dogmatic theory of images defined, and church discipline 
re-established The order thus imposed lasted twenty-four 
years, until a military revolution placed a solider of fortune, 
half Armenian, half Persian, named I.,eo, on the throne , he, 
like his soldiers, was persuaded that the ill-success of the Roman 
arms gainst Bulgarians and other invaders was due to the 
idolatry rampant at court and elsewhere. The soldiers stoned 
the image of Christ which Irene had set up afresh in the palace 
of Chalc6, and this pro\oked a counter-demonstration of the 
clergy. L^o feigned for a while to be on their side, but on the 
2nd of February 815, in the sanctuary of St Sophia, publicly 
refused to prostrate himself before the images, with the approba- 
tion of the army and of many bishops who were iconoclasts at 
heart. Irene’s patriarch Niccphorus was now deposed and one 
Theodotus, a kinsman of Constantine Copronymus, consecrated 
m his place on the ist of April 815 A fresh council was soon 
convoked, which cursed Irene and re-enacted the decrees of 
754 This reaction lasted only for a generation under I^o the 
Armenian, who died 820, Michael II. 820-829, and Theophilu.s 
829-842 , and was frustrated mamly by the exertions of Theodore 
of Studion and his monks, called the Studitae Theodore refused 
to attend or recognize the new council, and was banished first 
to Bithynia and thence to Smyrna, whence he continued to 
address his appeals to the pope, to the eastern patriarchs and 
to his dispersed monks. He died in 826. Theophilus, the last 
of the iconoclast emperors, was a devoted Mariolater and con- 
troversialist who invited the monks to discuss the question of 
images with him, and whipped or branded them when he was 
out-argued ; he at length banished them from the cities, and 
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branded on the hands a painter of holy pictures, Lazarus by 
name, who declined to secularize his art , he also raised to the 
patriarchal throne John Hyhlas, chief instigator of the reaction 
of 815 In 842 Theophilus died, leaving his wife 'ITieodora 
regent , she was, like Irene, addicted to images, and chose as 
patriarch a monk, Methodius, whom the emperor Michael had 
imprisoned for laying before him Pope Paschal I ’s letter of 
protest John Hylilas was deposed and flogged in turn. A 
fresh council was now held which re-enacted the decrees of 
787, and on the joth of February 842 the new patriarch, the 
empress, clergy and court dignitaries assisted in the church 
of St Sophia at a solemn restoration of images which lasted 
until the advent of the Turks The struggle had gone on for 
lift years 

The iconoclastic movement is perhaps the most dramatic 
episode in Byzantine history, and the above outline of its 
external events must be completed by an appreciation of its 
deeper historical and religious significance and results. We 
can distinguish three parties among the combatants • — 

I. The partisans of image worship These were chiefly 
found in the Hellenic portions of the empire, where Greek art 
had ome held sway The monks were the chief champions of 
images, because they were illuminators and artists Their 
doctors taught that the same grace of the Holy Spirit which 
imbued the living saint attaches after death to his relics, name, 
image and picture The latter are thus no mere representations, 
but as it were emanations from the archetype, vehicles of the 
supernatural personality represented, and possessed of an 
inherent sacramental value and power, such as the name of 
Jesus had for the earliest believers Here Christian image- 
worship borders on the beliefs which underlie sympathetic 
magic (see Image Worship) 

2 Tlie iconoclasts proper, who not only condemned image 
worship m the sense just explained but rejected all religious 
art whatever. Fleeting matter to their mind was not worthy 
to embody or reflect heavenly supersensuous energies denoted 
by the names of Christ and the saints For the same reason 
they rejected relics and, as a rule, the worship of the cross 
Statues of Christ, espcc lallv of him hanging on the cross, inspired 
the greatest horror and indignation , and this is why none 
of the graven images of Christ, common before the outbreak 
of the movement, survive More than this — although the 
synod of 6()2 specially allowed the crucifix, yet Greek churches 
have discarded it ever since the 8th century 

This idea that material representation involves a profanation 
of divine personages, while disallowing all religious art which 
goes lieyond sc roll -work, spirals, flourishes and geometrical 
designs, yet admits to the full of seailar art , and accordingly 
the iconoclastic emperors leplaced the holy pictures m churches 
with troscoes of hunting scenes, and covered their palaces with 
garden scenes where men were plucking fruit and birds singing 
amid the foliage Contemporary Mahommedans did the same, 
for It IS an error to suppose that this religion was from the first 
hostile to profane art. At one time the mosques were covered 
with mosaics, analogous to those of Ravenna, depicting scenes 
fiom the life of Mahomet and the prophets The Arabs only 
forbade plastic art m the gth century, nor were their essentially 
Semitic scruples ever shared by the Persians 

'I’he prejudice we are considering is closely connected with 
the Manichaean view of matter, which m strict consistency 
rejected the belief that God was really made flesh, or really 
died on the cross The Maniohacans were therefore, by reason 
of their dualism, arch-enemies no less of Christian art than 
of relics and cross-worship , the Monophysites were equally so 
by reason of their belief that the divine nature m Christ entirely 
absorbed and sublated the human , they shaded off into the 
party of the afyhthartodokftes, who held that his human body 
was incorruptible and made of ethereal fire, and that his divine 
nature was impassible Their belief made them, like the Mani- 
chaeans, hostile to material portraiture of Christ, especially of his 
sufferings on the cross. AH these nearly allied schools of Chris- 
tian thought could, moreover, address, as against the im^- i 


' worshippers, a very effective appeal to the Bible and to Christian 
antiquity. Now Egypt, Asia Minor, Armenia, western Syria and 
the Hauran were almost wholly given up to these forms of opinion 
Accordingly in all the remains of the Christian art of the Hauran 
one seeks in vain for any delineation of human face or figure. 
The art of these countries is mainly geometrical, and allows 
only of monograms crowned with laurels, of peacocks, of animals 
gambolling amid foliage, of fruit and flowers, of crosses which 
are either svastikas of Hindu and Mycenaean type, or so lost 
m enveloping arabesques as to be merely decorative Such 
was the only religious art permitted by the Christian sentiment of 
these countries, and also of the large enclavei of semi-Manichaean 
belief formed in the Balkans by the transportation thither of 
Armenians and Paulicians And it is important to remark 
that the protagonists of iconoclasm in Byzantium came from 
these lands where image cult offended the deepest religious 
instincts of the masses Leo the Isaunan had all the scruples 
of a Paulician, even to the rejection of the cult of Virgin and 
saints ; Constantine V was openly such Michael Balbus was 
reared m Phrygia among Montanists. The soldiers and ( aptains 
of the Byzantine garrisons were efjually Armenians and Syrians, 
in whom the sight of a crucifix or image set up for worship in 
spired nothing but horror 

The issue of the struggle was not a complete victory even 
m Byzantium for the partisans of image-worship The icono- 
clasts left an mdchble impress on the Christian art of the Greek 
C hurch, m so far as they put an end to the use of graven images , 
for the Eastern icon is a flat picture, less easily regarded than 
would be a statue as a nidus within which a spirit can lurk 
Half the realm of creative art, that of statuary, was thus sup- 
pressed at a blow , and the other half, painting, forfeited all 
the grace and freedom, all the capacitv of new themes, forms 
and colours, all the development which we see m the Latin 
Church 'Ihe Greeks have produced no Giotto, no Fra Angelico, 
no Raphael Their artists have no choice of subjects and no 
initiative Colour, dress, attitude, grouping of figures arc all 
dictated by traditional rules, set out in regular manuals. God 
the Father may not be depicted at all— a restriction intelligible 
when we remember that the image m theory is fraught with 
the virtue of the archetype , but everywhere the utmost timidity 
Ls shown. What else could an artist do but make a slavish 
and exact copy of old pictures which worked miracles and 
perhaps had the reputation as well of having fallen from 
heaven ^ 

3 Between these extreme parties the Roman Church took 
the middle way of common sense The hair-splitting distinction 
of the Byzantine doctors between veneration due to images 
(ir^o<rM'io;trtS and the adoration ( 7 r/ooo-Ao''vrgrw 

XaTptvriKy'fy due to God alone, was dropped, and the utility of 
pictures for the illiterate cmpiliasizecl. Their use was declared to 
be this, that they taught the ignorant through the e> e what they 
should adore with the mind , they are not themselves to be adored. 
Such was Gregory the Great’s teaching, and such also is the 
purport of the Caroline books, which embody the conclusions 
amved at by the bishops of Germany, Gaul and Aquitaine, 
presided over by papal legates at the council of Frankfort in 794, 
and incidentally also reveal the hatied and contempt of Charle- 
magne for the Byzantine empire as an institution, and for Irene, 
Its ruler, as a person. The theologians whom Louis the Pious 
conxened at Pans in 825, to answer the letter received from the 
iconoclast emperor Michael Balbus, were as hostile to the 
orthodox Greeks as to the image-worshippers, and did not scruple 
to censure Pope Adrian for having approx ed of the empress 
Irene’s attitude. The council of Trent deaded afresh in the 
same sense. 

Two incidental results of the iconoclastic movement must 
be noticed, the one of less, the other of more importance. The 
lesser one was the flight of Greek iconolatrous monks from 
Asia Minor and the Levant to Sicily and Calabna, where they 
established convents which for centuries were the western homes 
of Greek learning, and in which were written not a few of the 
oldest Greek M^. found in our libranes. The greater event 



ICONOSTASIS— ID A 275 

Tftw the scission between East anrf West. The fury of the West | only the heads, hands and feet are painted, the bodies being 


against the iconoclastic emperors was such that the whole of 
Italy clamoured for war. It is true that Pope Stephen II 
applied in 753 to Constantine V , one of the worst destroyers 
of images, for aid against the Lombards, for the emperor of 
Byzantium was still regarded as the natural champion of the 
church But Constantine refused aid, and the pope turned to 
the Fraidcish King Pippin The die was cast Henceforth Rome 
was linked with the Carolingian house in an alliance which 
culminated in the coronation of Charlemagne by the pope on 
the 25U1 of December 800. 

In the crusadmg epoch the Cathars and Pauhcians earned 
all over Europe the old iconoclastic spirit, and perhaps helped 
to transmit it to Wychffe and IIus Not the least racy clause 
in the document compiled about 1389 by the Wychffites in 
defence of their defunct teacher is the following “ Hit semes 
that this offrynge ymages is a sotile cast of Antichriste and his 
clerkis for to drawe almes fro pore men certis, these ymages 
of hemselfe may do nouther gocle nor yvel to mennis souks, 
but tlisw myghtten warme a man’s body in colde, if thai were 
sette upon a fire ” 

At the period of the Reformation it was unanimously felt 
by the reforming party that, with the invocation of samts and 
the practice of reverencing their relics, the adoration of images 
ought also to cease. The leaders of the movement were not, 
however, perfectly agreed on the question as to whether these 
might not in some circumstances be retained in churches. 
Luther had no sympathy with the iconoclastic outbreaks which 
then occurred , he classed images in themselves as among the 
“adiaphora,” and condemned only their cultus , so also the 
“ Confessio Tetrapolitana ” leaves Christians free to have them 
or not, if only due regard be had to what is expedient and 
edifying The “ Heidelberg Catechism,” however, emphatically 
declares that images are not to be tolerated at all in churches 
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Origines du cruetpv (Pans, 1904), Libraine Blond, in Fiench, each 
volume 60 centimes (brief but admirable ) , Karl Scbwartzlose, 
Der Bilderstreit (Gotha, 1890) , Karl Schenk, “ The Emperor 
Leo III,’’ in Byzant Zeitschrift (1896, German), Ih Uspenskij 
Sktzzen zitr Geschichte der hyzaniinischen KuUur {'^XPei^nhwrg,, 1892, 
Russian), Lombard, E'f«c(«s rf’Aiifoire (lyiaitfine, Constantine V (Pans, 
tqoz , Diblioth del’ universiti de Pans, nvi) , A To\\g,o.rd,La Perstcution 
iconoclaste (Pans, 1897) , and Rev des questions historiques (1891) , 
Mann, Les Moines de Constantinople (Pans, 1897, bk iv les 
Moines ei les empereurs tconoclastes) , Alice Gardner, Theodore of 
Studium (London, 1905) , Louis Maimlxmrg, Histoire de I’hirlsie 
des tconoclastes (Pans, 1O79-1683 ) ; J DaiUe (Dallaeus), De imagtnt- 
bus (Leiden, 1642, and m French, Geneva, 1641) , bpanheim, 
Htstoria tmaginum (Leiden, 1686) See also the account of this 
epoch m the Histones of Neander, Gibbon and Mdman , Aug 
Fr Gfrorer, “ Der Bildersturm ’’ m Byzantimsche Geschichten, 2 
(1873) , C J von Hcfele, Concihengeschtchte, 3 (1877), 366 ff 
(also in Engush. translation , Karl Krurabacher, Byzant Ltteratur- 
geschichte (2nd ed p 1090) (F C C ) 

ICONOSTASIS> the screen in a Greek church which divides 
the altar and sanctuary from the rest of the church It is gener- 
ally attached to the first eastern pier or column and nses to the 
level of the springing of the vault. The iconostasis or image- 
bearer has generally Uiree doors, one on each side of the central 
door, beyond which is the principal altar The screen is sub- 
divided into four or five tiers, each tier decorated with a senes 
of panels containing representations of the saints . of these 


covered with embossed metal work, nchly glided There is a 
fine example in the Russo-Greek chapel, Welbeck Street, London, 
which was rebuilt in 1864-1865 

ICOSAHEDRON ([Gr. ttKoert, twenty, and a face or base), 
in geometry, a solid enclosed by twenty fares The “regular 
icosahedron ” is one of the Platonic solids , the “ great icosa- 
hedron ” IS a Kepler- Pomsot solid ; and the “ truncated icosa- 
hedron ” is an Archimedean solid (see Poi.vheuron) In 
crystallography the u'o.sahedron is a possible form, but it has not 
been observed , it is closely simulated by a combination of the 
octahedron and pentagonal dodecahedron, which has twenty 
triangular faces, but only tught are etjuilateral, the remaining 
twelve being isosceles (see Crystallograpuy). 

ICTERUS, a bird so called by classical authors, and supposerl 
by Pliny to Ije the same as the (tolgulus, which is generally 
identified with the golden oriole {Ortolui galbula) ' It signified 
a bird in the plumage of which yellow or green predominated, 
and hence Brisson tlid not take an unhappy liberty when he 
applied It in a scientific sense to some birds of the New World 
of winch the same could be said 'Hicse are now held to con- 
stitute a distinct family, Ickrtdae, intermediate it would seem 
IxTween the Buntings {q v.) and .Starlings (qv) , and, while 
many of them are called troopials (the English equivalent of 
the French Trouptales, first used by Brisson), others are known 
as the American Grackles (q u.) The typical species of Icterus 
IS live Onolus uterus of Linnaeus, the Icterus vulgaris of Daudxn 
and modern ornithologists, an inhabitant of northern Brazil, 
Gutana, Venezuela, occasionally visiting some of the Antilles 
and of the Umted States Thirty-three species of the genus 
liter us alone, and more than seventy others belonging to up- 
wards of a score of genera, are recognized by Sclater and Salvin 
{Nomenclator, pp 35-39) as belonging to the Neotropical Region, 
though a few of them emigrate to the northward m summer 
Cassicus and Ositnops may perhaps be named as the most remark- 
able I'hey are nearly all gregarious birds, many of them with 
fond and in most cases, where they have been observed, with 
melodious notes, rendering them fiavouritos in captivity, for 
they readily learn to whistle simple tunes Some Ixave a plumage 
wholly black, others are richly clad, as is the well-known Balti- 
more oriole, golden robin or hangnest of the Dinted States, 
Icterus baltnnnre, whose brightly contrasted black and orange 
have conferred upon it the name it most commonly bears in 
North America, those colours being, says ('atesby (Birds of 
Carohiut, 1 48), the tinctuns of the armorial Ixeanngs of the 
Calverts, Ixirds Baltimore, the original grantees of Maryland, 
l)ut probably more correctly tliose of their liveries The most 
divergent form of Icteridae seems to Ixe that known in the United 
States as the meadow-lark, SturmUa ningiia or N ludovictann, 
a bird which in aspect and habits has considerable resemblance 
to the larks -of the Old World, Alaiidtdac, to which, however, 
it has no near affinity, while Dobrhonyx oryzivorus, the bolxilink 
or ricc-bird, with its very bunting-like 1 ill, is not much less 
aberrant ( ^ N ) 

ICTINUS, the architect of the Parthenon at Athens, of the 
Hall of the Mysteries at Eleusis, and of the temple of Apollo 
at Bassae, near Phigalia He was thus active about 450-430 
B r We know little else about him , but the remains of his 
two great temples testify to his wonderful mastery of the 
principles of Greek architecture 

IDA (d 559), king of Bemicva, became king in 547, soon after 
the foundation of the kingdom of Bernicia by the Angles He 
built the fortress of Bebbanburh, the modern Bamborough, and 
after his death his kingdom, which did not extend south of 
the Tees, passed in turn to six of his sons The surname of 

> 1 he number of names by which this specu s was known m anf'ient 
tunes — Chloris or Chlor^on, GaTbuia (akm to Oaigulus), Parra and 
Vtreo — may be explained by its being a common and con'picuous 
biitl, as well as one which varied m plumage according to age and 
sex (see Oriolh) Owing to its general colour, Chlons was m time 
transferred to the Greenfinch (qv), while the nami^ Galbula, 
Parra and Vwo liave since been utilized by ornithologists (see 
Jacamar and Jacana) 
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“ Flame-Bearer,” sometimes applied to him, refers, however, not 
to Ida, but to his son Theodric (d. 587). 

See J. R Green, Making of England, vol. 1 (London, 1897) 

IDAHO, a western state of the United States of America, 
situated between 42° and 49'“ N lat and 111° and 117° W long. 
It IS bounded N. by British Columbia and Montana, E. 
Montana and Wyoming, S. by Utah and Nevada, and W. by 
Oregon and Washington. Its total area is 83,888 sq m , of 
which 83,354 sq m are land surface, and of this 41,851 55 sq. m. 
were m July 1908 unappropnated and unreserved public lands 
of the United States, and 31,775 7 sq m were forest reserves, 
of which 15,153 5 sq. m. were reserved between the 1st of July 
1906 and the 1st of July 1907 

Physiial I eatures — Idaho's elevation above sea-level vanes from 
738 ft (at Lewiston, Nez Perce county) to 12,078 ft (Hyndman 
Peak, on the boundary between Custer and Blame counties), and 
its mean elevation is about 4500 ft Ihe S E corner of the wedge- 
shaped surface of the state is a part of the Great Basin region of the 
United State. The remainder of the state is divided by a line 
running S E and N W , the smaller section, to the N and E , belong- 
ing to the Rocky Mountain region, and the larger, S and W of this 
imaginary lino, being a part of the Columbia Plateau region The 
topography of the Great Basin region in Idaho is similar to that of 
the same region in other states (see Nevada) , in Idaho it forms a 
very small part of the state , its mountains arc practically a part of 
the Wasatch Range of Utah . and the southward drainage of the 
region (into Great Salt Lake, by Bear river) also separates it from 
the other parts of the state The Rocky Mountain region of Idaho 
IS lioundca by most of the state's irregular Iv boundary — the 
Bitter Root, the Cocur d’Alene and the Cabinet ranges being parts 
of the Rocky Mountain System The Rocky Mountain region 
reaches across the N part of the state (the Panhandle), and well 
into the middle of the state farther S , where the r^ion is widest and 
where the Salmon l^iver range is the principal one The region is made 
up in general of high ninges deeply glaciated, preserving some 
remnants of ancient glaciers, and having fine " Klpme ” scenery, 
with many sharp peaks and ridges, U-shaped valleys, cirques, lakes 
and waterfalls In the third physiographic region, the Columbia 
plateau, are the Saw Tooth, Boise, Owyhee and other rugged ranges, 
especially on the S and W borders of the region. The most prominent 
features of this part of the state are the and Snake river plains and 
three mountain-like elevations— Big, Mulclle and East Buttes — that 
nse from their midst. The plains extend from near the S E corner of 
the state in a curved course to the W and N W for about 350 m 
over a belt 50 to 73 m wide, and cover about 30,000 sq m Where 
they cross the W border at Lewiston is the lowest elevation in the 
state, 738 ft above the sea Instead of being one plain formed by 
erosion, this region is rather a senes of plains built up with sheets of 
lava, several thousand feet deep, varying considerably in elevation 
and in smoothness ol surface according to the nature of the lava, 
and being greater m area than any other lava beds in North America 
except those of the Columbia river, which are of similar formation 
and, with the Snake river plains, form the Columbia plateau Many 
volcanic cones mark the surface, but by far tlie most prominent 
among them are Big Butte, which rises precipitously 2350 ft above 
the plain (7650 ft above the sea) in the E part of Blaine county, and 
East Butte, 700 ft above the plain, m the N W part of Bingham 
county Middle Butte (400 ft above the plain, also in Bingham 
county) IS an upraised block of stratified basalt The Snake river 
(which receives all the drainage of Idaho except small amounts 
taken by the Spokane, the Pend Oreille and the Kootenai m the N , 
all emptying directly into the Columbia, and by some minor 
streams of the S E that empty into Great Salt Lake, Utah) rises 
in Yellowstone National Park a few miles from the heads of the 
Madison fork of the Missouri, which flow’s to the Gulf of Mexico, 
and the Green fork of the Colorado, which flows to the Gulf of Cali- 
fornia It flows S W and then W for about 800 m in a tremendous 
cahon across southern Idaho , turns N and runs for 200 m as the 
boundary between Idaho and Oregon (and for a short distance between 
Idaho and Washington) , turns a-^am at Lewiston (where it ceases 
to be the Ixnindary, and where the Clearwater empties into lU to 
the W into a deep narrow valley, and joins the Columbia in S E 
Washmgton Practically all the valley of the Snake from Idaho 
Falls m S E Idaho (Bingham county) to the mouth is of caflon 
chaiacter, with walls from a few hundred to 6000 ft in height (about 
650 m in Idaho) The finest parts are among the most magnificent 
in the west , among its falls are the American (Oneida and Blame 
counties), and the Shoshone and the Salmon (Lincoln county) At 
the Shoshone Falls the nver makes a sudden plunge of nearly 200 ft , 
and the Falls have been compared with the Niagara and Zambezi ; 
a short distance back of the mam fall is a cataract of 125 ft , the 
Bridal Veil Between Henry's Fork and Malade (or Big Wood) 
river, a distance of 200 m , the river apparently has no northern 
tnbutanes, but several streams, as the Camas, Medicme Lodge 
and Birch creekan Big and Little Lost nvers, which fail to pene- 
trate the plain of Snake after reaching its border, are beheved to I 


join It through subterranean channels. The more important affluents 
are the North Fork m the E , the Raft, Salmon Falls and the 
Bruneau m the S , the Owyhee and the Payette m the S W , and the 
Salmon and Clearwater m the W The scenery on some of these 
tributaries is almost as beautiful as that of the Snake, though lackmg 
the grandeur ol its greater scale. In 1904 electricity, generated by 
water-power from the rivers, notably the Snake, began to be utilized 
m mining operations Scattered among the mountains are numerous 
(glacial) lakes In the N are Coeur d'Alene Lake, m Kootenai 
county, about 30 m long and from 2 to 4 m wide, drained by the 
Spokane river , Priest Lake, m Bonner county, 20 m long and about 
10 m wide , and mostly m Bonner, but partiy m Kootenai county, 
a widening of Clark Fork, Lake Pend Oreille, 60 m long and from 

to 15 m wide, which is spanned by a trestle of the Northern Pacific 

400 ft long Bear Lake, m the extreme S E , lies partly in Utah 
Mineral springs and hot sprmgs are also a notable feature of Idaho’s 
physiography, beiM found m Washington, Ada, Blame, Bannock, 
Cassia, Owyhee, Oneida, Nez Perce, Kootenai, Shoshone and 
Fremont counties At Soda Springs in Bannock epunty are scores 
of sprmgs whose waters, some ice cold and some warm, contain 
magnesia, soda, iron, sulphur, &c ; near Hailey, Blame county, 
water with a temperature of 144° F is discharged from numerous 
sprmgs , and at ^is6, water with a temperature of 165° is obtained 
from wells 

1 he fauna and flora of Idaho are similar in general to those of the 
other states in the north-western part of the United States 

Climate — The mean annual temperature of Idaho from 1898 to 
1903 was 45 5“ F There are several distinct climate zones within 
the state North of Clearwater river the climate is comparatively 
mild, tlie maximum in 1902 (96® F ) being lower than the highest 
temperature in the state and the minimum ( - 16°) higher than the 
lowest temperature registered Ihe mildest region of tlie state 
Is the Snake iiver basin between Twin P'alls and Lewiston, and the 
valley of the Boise, Payette and Weiscr rivers, here the mean 
annual temperature m 1902 was 52“ F , the maximum was 106® F , 
and the minimum wais - 13° F In the Upper Snake basin, m the 
Camas prairie and Lost river regions, the climate is much colder, 
the highest temperature in 1902 being 101° and the lowest - 35° F 
The mean annual rainfall for the entire state in 1903 was 16 60 in , 
the highest amount recorded was at Murray, Shoshone county 
(37 70 in ) and the lowest was at Garnet, Elmore county (3 69 in ) 

Agriculture — 'Ihe principal source of wealth in Idaho was in 
1900 agriculture, but it had long been secondary to mining, and its 
development had been impeded by certain natural disadvantages 
Except for the broad valleys of the Panhandle, where the soils are 
black in colour and rich in vegetable mould, the surface of the state 
IS and , the Snake river valley is a vast lava bed, covered with 
deposits of salt and sand, or soils of volcanic origin And, apart 
from this, the farming country was long without transport facilities 
The fertile northern plateaus, the Camas and Nez Perce prairies 
and the Palouse country — a wonderful region for growing the durum 
or macaroni wheat — until 1898 had no market nearer than Lewiston, 
50-70 m away, and even in 1898, when the railway was built, 
large parts of Uie region w ere not tapped by it, and were as much as 
30 m from any shipping point, for the road had followed the Clear- 
water In the arid southern region, also, there was no railway until 
1885, when the Gregon Short Line w’as begun Like limitations 
in N. and S had bke eflects for years the country was devoted to 
live-stock, which could be driven to a distant market Timothy 
was grown in the nortlicrn, and alfalfa in the southern region as a 
forage crop Even at this earliest period, irrigation, simple and 
individu2d, had begun in the southern section, the head waters of 
the few streams m this district being soon surrounded by farms 
Co-operation and colonization followed, and more ditchmg was done, 
co-operative irrigation canals were constructed with some elaborate 
and lar^ dams and head gates The Carey Act (1894) and the 
Federal Reclamation Act (1902) introduced the most important period 
of irrigation Under the Carey Act the Twin F'alls project, deriving 
water from the Snake river near Twm Falls, and irngatmg more than 
200,000 acres, was completed in 1903-1905 The great projects 
undertaken with Federal aid were the Minidoka, in Lincoln 
and Cassia counties, of which survey began in March 1903 and con- 
struction in December 1904, and which was completed in 1907, com- 
mandmg an irrigable area of 130,000-1 50,000 acres,* and has a diver- 
sion dam (rock-fill type) 600 ft long, and 130 m of canals and 1 10 m 
of laterals , the larger Payette-Ek)is6 project in Ada, Canyon and 
Owyhee counties (372,000 acres irrigable , 300,000 now desert , 

60 % privately owned), whose principal features are the Payette 
dam (rock-fill), 100 ft high and aoo ft long, and the Bois6 dam 
(masonry), 33 ft high and 400 ft long, 200 m of canals, 100 m of 
laterals, a tunnel 1100 ft long and 12,500 h p transmitted 29 m , 
3000 h p being necessary to pump to a height of 50-90 ft water for 
the irrigation of 15,000 acres , and the Dutois project, the largest m 
the state, on which survey and reconnaissance work were done m 
1903-1904, which requires storage sites on the North Fork of the 

1 Of these 80,000 acres are reached directly — 72,000 N ,and 8000 S. 
of the Snake nver , and from 50,000 to 70,000 acres more are above 
the level of the canals and will have water pumped to them by the 
11,000-30,000 h p developed 
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Snake and on nearly all the important branches of the North Fork, 
and whose field is 200,000-250,000 acres, almost entirely Federal 
property, m the W end of Fremont county between Mud Lake and 
the lower end of Big Lost river A further st^ in irrigation is the 
utilization of underground waters in the Big Camas Prairie region. 
Blame county, water 10 ft below the surface is tapped and pumped 
by electricity generated from the only surface water of the region, 
Camas Creek In 1899 the value of the crops and other agricultural 
products of the irrigated region amounted to more than seven-tenths 
of the total for the state. In 1907, according to the Report of the 
state commissioner of immigration, 1,559,915 irrigated acres were 
under cultivation, and 3,266,386 acres were " covered ” by canals 
3789 m long and costing 111,257,023 
Up to 1900 the most prosperous period (absolutely) in the agri- 
cultural development of the state was the last decade of the 19th 
century , the relative increase, however, was greater between 1880 
and 1890 The number of farms increased from 1885 in 1880 to 
6603 in 1890 and to 17,471 m 1900 , the farm acreage from 3^7,798 
in 1880 to 1,302,256 in 1890 and to 3,204,903 acres m 1900, the 
irrigated area (exclusive of farms on Indian reservations) from 
217,005 acres in 1889 to 602,568 acres in 1899 , the value of products 
increased from $1,515,314 m 1879 to $3,848,930 in 1889, and to 
$18,051,625 m 1899, the value of farm land with improvements 
(including buildings) from $2,832,890 in 1880 to $17,431,580 m 1890 
and $42,318,183 m 1900 , the value of implements and machinery 
from $363,930 in 1880 to $1,172,460 in 1890 and to $3,295,045 m 
1900, and that of live-stock from $4,023,800 in 1880 to $7,253,490 
m 1890 and to $21,657,974 m 1900 In 1900 the average size of 
farms was 183 4 acres Cultivation by owners is the prevailing 
form of tenure, 91 3 % of the farms being so operated m 1900 (2 3 % 
by cash tenants and 6 4 % by share tenants) As illustrative of 
agricultural conditions the contrast of the products oftfarms operated 
by Indians, Chinese and whites is of considerable interest, ^he value 
of products (not fed to live-stock) per acre of thi? 563 Indian farms 
being in 1899 $x 40, that of the 16,876 white farms $4 67, and that 
of the 23 Chmese farms intensively cultivated and devpted to market 
vegetables $69 83 ^ 

The income from agriculture in 1899 was almost equally divided 
between crops ($8,951,440) and animal products ($8,781,364) m 
that year forest products were valued at $315,821 Of the crops, 
hay and forage were the most valuable ($1,238,993), yielding 47 4 “(j 
of the total value of crops, an increase of more than 200 over that 
of 1889, and in 1907, according to the Year-book of the Depaitment 
of Agriculture, the crop was valued at $8,585,000 Wheat, which 
in 1899 ranked second ($2,131,953), showed an increase of more 
than aoo % 111 the decade, and the farm value of the crop of 1907, 
according to the Year-book of the United States Department of 
Agriculture, was $5,788,000, the value of the barley crop m 1899 
($312,730) also increased more than 400 over that of 1889, 
and in 1907 the farm value of the product, according to the 
same authority, was $1,265,000 , the value of the oat crop m 1899 
($702,955) showed an increase of more than 300 % m the decade, 
and the value of the product in 1907, according to the Umte<l States 
Department of Agriculture, was $2,397,000 

More than one-half of the cereal crop in 1905 was produced in the 
prairie and plateau region of Nez Perce and Latah counties The 
production of orchard fruits (apples, cherries, peaches, pears, plums 
and prunes) increased greatly from 1 889 to 1 899 , the six counties 
of Ada, Canyon (probably the leading fruit county of the state), 
Latah (famous for apples), Washington, Owyhee and Nez Perce 
had in 1900 89 % of the plum and prune trees, 85 % of all pear 
trees, 78 % of all cherry trees, and 74 % of all apple trees m the state, 
and in 19061! was estimated by the State Commissioner of Immigra- 
tion that there were nearly 48,000 acres of land devoted to orchard 
fruits m Idaho Viticulture is of importance, particularly in the 
Lewiston valley In 1906, 234,000 tons of sugar beets were raised, 
and fields in the Bois6 valley raised 30 tons per acre 
Of the animal products in 1899, the most valuable was live-stock 
sold dunng the year ($3,909,454) , the stock-raising industry was 
carried on most extensively m the S E part of the state Wool 
ranked second in value ($2,210,790), and according to the estimate 
of the National Association of Wool Manufactures for 1907, Idaho 
ranked fourth among the wool-producing states in number of sheep 
(2,500,000), third m wool, washed and unwashed (17,250,000 lb), 
and fourth m scoured wool (5,692,500 lb) In January 1908, accord- 
mg to the Year-book of the Department of Agriculture, the number 
and farm values of live-stock were milch cows, 69,000, valued at 
$2,208,000, and other neat cattle, 344,000, valued at $5,848,000 , 
horses, 150,000, $11,250,000, sheep, 3,575,000, $12,691,000, and 
swine, 130,000, $910,000 According to state reports for 1906, 
most of the neat cattle were then on ranges in Lemhi, Idaho, 
Washington, Cassia and Owyhee counties , Nez Perce, Canyon, 
Fremont, Idaho, and Washin^on counties had the largest number 
of horses , Owyhee, Blame and Canyon counties had the largest 
numbers of sheep, and Idaho and Nez Perce counties were the 
principal swme-raising regions The pasture lands of the state have 
been peatly decreased by the mcrease of forest reserves, especially 
by the large reservations made in 1906-1907. 

Mtntng — The mmeral resources of Idaho are second only to the 
agncultural , mdeed it was primarily the discovery of the immense 


value of the deposits of gold and silver about i860 that led to the 
settlement of Idaho Territory. In Idaho, as elsewhere, the first form 
of minmg was a very lucrative working of placer deposits , this gave 
way to vem mming and a greatly reduced production of gold and 
silver after 1878, on account of the exliaustion of the placers Then 
came an adustment to new conditions and a gradual increase of the 
product The total mineral product in 1906, according to the State 
Mine Inspector, was valued at $24,138,317. The total gold produc- 
tion of Idaho from i860 to 1906 has been estimated at $250,000,000, 
of which a large part was produced m the Idaho Basin, the region 
lying between the N fork of the Bois6 and the S. fork of the Payette 
rivers. In 1901- 1902 rich gold deposits were discovered m the 
Thunder Mountam district in Idaho county. The counties with the 
largest production of gold in ’’907 (state report) were Owyhee 
($362,742), Bois6 ($282,444), Custer ($21 o,ck>o) and Idaho, the 
total for the state was $1,075,618111 1905 , m 19061! was $1,149,100 , 
and m 1907, according to state reports, $1,373,031. The total of the 
state for silver in 1905 w is $5,242,172 , in 1906 it was $6,042,606 , 
in 1907, according to si te reports, it was $5,546,554 Ihe richest 
deposits ol silver are tl ose of Woofl river and of the Coeur d'Alene 
district in Shoshone county (opened up m 1886) , the county's 
product m 1906 was valued at $5,322,706, an increase of $917,743 
over the preceding year , in 1907 it was $4,780,093, according to 
state reports The production of the next richest county, Owyhee, 
in 1907, was less than one tenth that of bhoshone county, which 
yields, besides, about one half of the lead mined m tlie United States, 
Its product of lead being valued at $9,851,076 in 1904, at $14,365,265 
m 1906, and at $12,232,233 (state report) m 1907 Idaho was the 
first of the states m its output of lead from 1896, when it first passed 
Colorado 111 rank, to 1906, excepting the year 1899, when Colorado 
again was first , the value of tiie lead minc'd in 1906 was 
$14,535,823, and of that mined m 1907 (state report), $12,470,375 
High grade copper ores have been produced m the Seven Devils 
and Washington districts of Washington county , there are deposits, 
little developed up to 1906, m lycmhi county (which was almost in- 
accessible by railway ) and m Bannock county , the copper mined 
m 1905 was valued at $1,134,846, and m 1907, according to state 
reports, at $2,241,177, of which about two-thirds was the output 
of the Coeur d'Alene district in Shoshone county Zinc occurs m 
the Coeur d'.Mcne district, at Hailey, Blame county and elsewhere , 
according to the state reports, the state's output m 1906 was valued 
at $91,426 and in 1907 at $534,087 Other minerals of economic 
value are sandstone, quarried at Bois6, Ada county, at Preston, 
Oneida county, and at Goshen, Prospect and Idaho Falls, Bingham 
county, valued at $22,265 in 1905, and at $11,969 in 1906, limestone, 
valued at $14,105 m 1905 and at $12,600 in 1906, used entirely 
for the local manufacture of lim", part of which was used m the manu- 
facture of sugar, and coal, in the Horseshoe Bend and Jeiusalem 
districts m Boisd county, m lyemhi county near Salmon City, and in 
E Bingham and Fremont counties, with an output in 1906 of 5365 
tons, valued at $18,538 as compared with 20 and 10 tons respectively 
m 1899 and 1900 Minerals de\ eloped slightly, or not at all, are 
granite, valued at $1500 m 1905 , surface salt, in the and and semi- 
arid regions , nickel and cobalt, in Lemhi county , tungsten, near 
Murray, bhoshone county , monazitc and zircon, in certain sands , 
and some pumice 

Manufactures — The manufactures of Idaho in 1900 were relatively 
umraiKirtant, the value of all products of establishments under the 
" factory system ” being $3,001,442 , in 1905 the value of such 
manufactured products had increased 192 2 %, to $8,768,743 
The manufacturiim establishments were limited to the supply of 
local demands 'The principal industries were devoted to lumber 
and timber products, valued at $908,670 in 1900, and in 1905 at 
$2,834,506, 2119% more In 1906 the Weyerhauser byndicate 
built at Potlatch, a town built by the syndicate in Latah county, 
a lumber mill, supposed to be the largest in the United States, with 
a daily capacity of 750,000 ft. In Bonner county there are great 
mills at Sand Point and at Bonner's Ferry In these and the other 
93 saw-milU in the state in 1905 steam generated by the waste wood 
was the common power. The raw material for these products was 
secured from the 35,000 sq m of timber land in the state (6164 sq. m 
having been reserved up to 1905, and 31,775 7 sq m. up to April 
1907 by the United States government) , four-fifths of the cut m 
1900 was yellow pine Flour and grist mill products ranked second 
among the manufactures, bemg valued at $1,584,473 in 1905, an 
increase of nearly 116 % over the product m 1900 , and steam-car 
construction and repairs ranked third, with a value of $913,670 m 
1905 and $523,631 in 1900 In 1903-1904 the cultivation of sugar 
beets and the manufacture of b^t sugar were undertaken, and 
manufacturmg establishments for that purpose were Installed at 
Idaho Falls and Blackfoot (Bingham county), at Sugar, or Su^ar 
City (Fremont county), a place built up about the sugar refineries, 
and at Nai^a, Canyon county In 1906 between 57,000,000 and 
64,000,000 lb of beet sugar were refined in the state Bnck-makmg 
was of bttle more than local importance m 1906, the largest kilns 
bemg at Bois6, Sand Point and C®ur d’Alene City Lime is made 
at Orofino, Shoshone county, and at Hope, Bonner county. 

Communications — The total railway mileage in January 1909 
was 2jmz 04 m , an increase from 206 m. in 1880 and 946 m m 1890 
The Crfeat Northern, the Northern Pacific, and the Oregon Railway 
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& Navigation lines cross rtic N part of the state : the Oregon 
Short Line crosses the S , and the Union Pacific, which own* the 
Oregon Railway A Navigation and the Oregon Short Line roads, 
crosses the eastern part The constitution declares that railways 
are public highways that the legislature has authority to regulate 
rates, aiul that discrimination in tolls shall not be allowed 

Population —The population of Idaho in 1870 was 14^999 > 
1880 It was 32,610, an increase of 117 4% , m 1890 li was 
88,548, an increase of 158*8 %, m 1900 it was 161,772, and in 
191,0 It readied 325.594 Of the inhabitants 15*2 % were 
in 1900 foreign-born and 4 5 % were coloured, the coloured 
population consisting of 293 negroes, 1291 Japanese, 1467 
Chinese and 4226 Indians. The Indians lived principally m 
three reservaUons, the Fort Hall and Lemhi reservations (1350 
sq. m and 100 sq m respectively), in S E and E Idaho, being 
occupied by the .Shoshone, Bannock and Sheef-eater tribes, 
and the Orur d’Alene reservation (632 sq m ), in the N W , by 
the Cu'ur d’Alene and Spokane tribes 'Fhe former Nez Perce 
reservation, in the N.W part of the state, was abolished in 1895, 
and the Nez Peroes were put under the supervision of the 
superintendent of the Indian School at Fort Lapwai, about 
12 m E of Lewiston, in Nez Perce county. Of these tribes, 
the Ne/ Perce and Crour d’Alene were self-supporting , the 
other tribes were m 1900 dependent upon the United States 
government for 30 % of their rations Of the 24,604 foreign- 
born inhabitants of the state, 3943 were from England, 2974 
were from Germany, 2528 were Canadian English, 2822 w*ere 
from Sweden, and 1633 were from Ireland, various other countries 
being represented by smaller numbers The urlian population 
of Idaho m 1900 (i.e the population of places having 4000 or 
more inhabitants) was 6*2 % of the whole There were thirty- 
three incorpiorated aties, towns and villages, but only five had 
a population exceeding 2000 j these were Bois<^ (SQS?)) Pocatello 
(4046), Lewiston (2425), Moscow (2484) and Wallace (2265) 
In 1906 It was estimated that the total membership of all 
religious tlenominations was 74,578, and that there were 
32,425 I..atter-l>ay Saints or Mormons (266 of the Reorganized 
Church), 18,057 Roman Catholics, 5884 Methodist Episcopalians 
(5313 of the Noithern Church), 3770 Presbyterians (3698 of the 
Northern Church), 3206 Disciples of Christ, and 2374 Baptists 
(2331 of the Northern Convention) 

GovernmenL — The present constitution of Idaho was adopted 
m i88<i 'fhe gov ernment is similar m outline to that of the other 
states of the United States The executive ofhcials serve for a 
term of two years Besides being citizens of the United States 
and residents of the state for two years preceding their election 
the governor, lieutenant-governor and attorney-general must 
each be at least thirty years of age, and the secretary of state, 
state auditor, treasurer and superintendent of education must 
be at least twenty -five years old The governor’s veto may be 
overrulilen by a two-thirds vote of the legislature . the governor, 
secretaiy of state, and the attorney-general constitute a Board 
of Pardons and a Board of State Prison Commissioners The 
legislature meets biennially , its members, who must be citizens 
of the United States and electors of the state for one year pre- 
ceding their election, are chosen biennially , the number of 
senators may never exceed twenty-four, that of representatives 
sixty , each county is entitled to at least one representative. 
The judiciary consists of a supreme court of three judges, elected 
every six years, and circuit and probate courts, the five district 
judges being elected every four years. Suffrage requirements 
are citizenship in the United States, registration and residence 
in the state for six months and m the county for thirty days 
immediately before election, but mental deficiency, conviction 
of infamous crimes (without restoration to rights of citizenship), 
bribery or attempt at bribery, bij^amy, living in “ what is known 
as patriarchal, plural or celestial marriage,” or teaching its 
validity or belonging to any organization which teaches poly- 
gamy,* are disqualifications. Chinese or persons of Mongolian 

' This disqualification and much other legislation were duo to the 
targe Mormon population m Idaho In 1884-1885 oU county and 
precinct officers were required to take a tost oath abjuring bigamy, 
polygamy, or celestial marriage , and under this law m 18S8 three 


descent not bom m the United States arc also excluded fruin 
suffrage rights. Women, however, since 1897, have had the 
rigjit to vote and to hold office, and they are subject to jury 
service An Australian ballot law was passed in 1891. The 
constitution forbids the chartermg of corporations except 
according to general laws. In 1909 a direct primary elections 
law was passed which required a majonty of all votes to nominate, 
and, to make a majority possible, provided for preferential (or 
second-choice) voting, such votes to be canvassed and added 
to the first-choice vote for each candidate if there be no majority 
by the first-choice vote The right of eminent domain over all 
corporations is reserved to the state , and no corporation may 
issue stock except for labour, service rendered, or money paid 
in The waters of the state are, by the constitution of the 
state, devoted to the public use, contrary to the common law 
theory of riparian rights. By statute (1891) it has been provided 
that m civil actions three-fourths of a juiy may render a verdict, 
and m misdemeanour cases five-sixths may give a verdict Life 
insurance agents not residents of Idaho cannot write policies 
in the state. Divorces may be obtained after residence of six 
months on the ground of adultery, cnjclty, desertion or neglect 
for one year, habitual drunkenness for the same period, felony 
or msanity 'Fhere are a state penitentiary at Bois^, an 
Industrial Training School at St Anthony, an Insane Asylum 
at Blackfoot, and a North Idaho Insane Asylum at Orofino. 
The care of all defectives was let by contract to other states 
until 1906, when a state school for the deaf and blmcl was opened 
m Bois6 No bureau of chanties is in existence, but there is a 
Labor Commission, and a Commissioner of Immigration and 
a Commissioner of Public Lands to investigate the industnal 
resources. The offices of State Engineer and Inspector of Mines 
have been created 

Education . — The public schools in 1905-1906 had an enrolment 
oX 62,726, or 81 5 % of the population between 5 and 21 years of 
age The as erage length of school term was 6 8 months, the average 
expenditure (year ending Aug 31, 1006) for instiuction for each 
child was I19 29, and the expenditure for all scIk'oI purposes \va.s 
$1,008,481 There was a compulsory attendance law, which, 
however, was not enforced Higher eduuafum is provided by the 
Univcisity of Idaho, estabhslied in 1899 at Moscow, Latah cou’ity, 
which confers degrees m arts, science, music and engineering, and 
ofifets free tuition In 1907-1908 the institution hatl ji lasiructors 
and j 26 regular and 58 special students In 1901 the Academy of 
Idaho, another state institution witli industrial and technical courses 
and a preparatory department, was estalikshcd at Pocatello, Bannock 
county, to be a connecting link between the public schools and the 
university. "I here arc two state normal schools, one at Lewiston 
and the other at Albion The only private institution of college 
rank in 1908 was the College of Caldwell (Presbyterian, opened 1891) 
at Caldwell, Canyon county, with 65 students in 1906-1907 There 
are Catholic academies at Bois£ and Cccur d’Alene and a convent. 
Our I.ady of Lourdes, at Wallace, Shoshone county, opened m 
1905, Mormon schools at Paris (Bear Lake countv), Preston 
(Oneida county), Rexburg (Fremont county), and Oakley (Cassia 
county) , a Methodist Ljnscopal school (1906) at Weiser (Washmgton 
county) . and a Protestant Episcopal scliool at Bois6 (1892) The 
Idaho Industnal Institute (non-dcnommational . incorporated in 
1899) IS at Wciscr 

Finance — The finances of Idaho are in cs-ctllent condition* 
The bonded debt on the 30th of September 1908 was $1,364,000 
Ihe revenue system is based on the general property tax and there 
IS a State Board of Equalization Each year $100,000 is set aside 
lor the sinking fund for the payment of outstanding bonds as fast 
a* they become due Tlie constitution provides that the rate of 
taxation Bliall never exceed 10 mills for each dollar of assessed valua- 
tion, tliat when the taxable property amounts to $50,000,000 the 

members of the temtonal legislature were dqirived of their seats as 
ineligible. An act of 1889, when the Mormons constituted overdo % 
of the population, forbade m the case of any who had since the ist 
of January 1888 practised, taught, aided or encouraged polygamy 
or bigamy, their registration or voting unld two years after they had 
taken a test oath renouncmg such practices, and until they had 
satisfied the District Court that m the two years preceding they had 
been guilty of no such practices The Constitutional Convention 
which metatBois6 in Jufy-August 1889 was strongly anti-Mormon, 
and the Constitution it framed was approved by a popular vote of 
12,398 out of 14,184. "The Umted States Supreme Court decided the 
anti-Mormon legislation case of Davis v Beason m favour of the 
Idaho legislature In 1893 disqualification was made no Icmger 
retroactive, the two-year clause was omitted, and the test oath 
covered only present renunciation of polygamy. 
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rate shall not exceed 5 mills, when it reaches $100,000,000, 3 mills 
sh^l be the limit, and when it reaches $300,000,000 the rate shall 
not exceed i J mills , but a greater rate may be established by a 
vote of the people No public debt (exclusive of the debt of the 
Territory of Idaho at the date of its admission to the Union as a state) 
may be created that exceeds % of the assessed valuation (except 
m case of war, &c ) , the state cannot lend its credit to any corpora- 
tion, municip^ity or individual , nor can any county, city or town 
lend its creiJit or become a stockholder in any company (except 
for municipal works). 

History . — The first recorded exploration of Idalio by white 
men was made by Lewis and Clark, who passed along the Snake 
river to its junction with the Columbia ; in 1805 the site of Fort 
Lemhi m Lemhi county was a rendezvous for two divisions of 
the Lewis and Clark expedition , later, the united divisions 
reached a village of the Nez Perce Indians near the south fork 
of the Clearwater river, where they found traces of visits by 
other white men In 1810 Fort Henry, on the Snake river, was 
established by the Missouri Fur Company, and in the following 
year a party under the auspices of the Pacific Fur Company 
descended the Snake river to the Columbia. In 1834 Port Hall 
in E Idaho (Bingham county) w-as founded. It acquired 
prominence as the meeting-point of a number of trails to the 
extreme western parts of North America Missions to the 
Indians were also established, both by the Otholics and by the 
Protestants But the permanent settlements date from the 
revelation of Idaho’s mmeral resources in i860, when the 
Cceur d’Alene, Palouses and Nez Perces were m the North, 
and the Blackfoots, Bannocks and Shoshones m the South. 
While trading with these Indians, Capt. Pierce learned in the 
summer of i860 that there was gold m Idaho. He found it on 
Orofino Creek, and a great influx followed— commg to Orofino, 
Newsome, Elk City, P^lorence, where the ore was especially nth, 
and Warren The news of the discovery of the Bois6 Basin 
spread far and wide, and Idaho City, Placerville, Buena Vista, 
Centreville and Pioneerville grew up. The territory now 
constituting Idaho was compnsed in the Territory of Oregon 
from 1848 to 1853 , from 1853 to 1859 the southern portion of 
the present state was a part of Oregon, the northern a part of 
Washington Territory , from 1859 to 1863 the territory was 
within the bounds of Washington Temtory. In 1863 the 
Territory of Idaho was organized , it mcluded Montana until 
1864, and a part of Wyoming until 1868, when the area of the 
Territory of Idaho was practically the same as that of the present 
state Idaho was admitted into the Union as a state in 1890. 
There have been a few senous Indian outbreaks m Idaho. In 
1856 the Coeur d’Alenes, Palouses and Spokanes went on the 
war-path ; in April 1857 they put to flight a small force under 
Col Edward Jenner Steptoe , but the punitive expedition led 
by Col. George Wright (1803-1865) was a success In 1877 the 
Nez Perces, led by Chief Joseph, refused to go on the reservation 
set apart for them, defeated a small body of regulars, were 
pursued by Major-General O O. Howard, reinforced by frontier 
volunteers, and in September and October were defeated and 
retreated into Northern Montana, where they were captured 
by Major-General Nelson A. Miles. Occasional labour troubles 
have l^en very severe m the Coeur d’Alene region, where the 
attempt in 1892 of the Mine Owners’ Association to discriminate 
in wages between miners and surfacemen brought on a union 
strike RiQtmg followed the introduction of non-union men, 
the Frisco Mill was blown up, and many non-union miners were 
killed The militia was called out and regular troops were 
hurried to Shoshone county from Fort Sherman, Idaho and 
Fort Missoula, Montana. These soon quieted the district. But 
the restlessness of the region caused more troulie m 1899 The 
famous Bunker Hill and Sullivan mines were wrecked, late in 
April, by union men. Federal troops, called for by Governor 
Frank Steunenberg, agam took charge, and about 800 suspected 
men m the distnct were arrested and shut up in a stockade 
known as the “ bull-pen ” Ten prisoners, convicted of destroymg 
the property of the mme-owners, were sentenced to twenty-two 
months in jail. The feeling among the umon men was bitter 
against Steunenberg, who was assassinated on the jolii of 


I December 1905. The trial in 1907 of Charles 11 . Haywood, 
secretary of the Western Federation of Miners, who was charged 
I with conspiracy m connexion with the murder, attracted national 
j attention , it resulted in Haywood’s acquittal. Before 1897 the 
administration of the state was controlled by the Republican 
j party , but in 1896 Democrats, Populists and those Republicans 
who believed in free coinage of silver united, and until 1902 
elected a majority of all candidates for state ofiices. In 1902, 
1904, 1906 and 1908 a Republican state ticket was elected 
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C dc Witt Smith, Secretary, Acting Governor 
Honacc C Gilson ,, ,, 
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David W Ballard 
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State Governors 


George L Shoup,' Republican . 
Norman B Wiley, Acting Governor , 
William J McConnell, Republican 
Frank Steunenberg, Democrat Populcst 
Frank W Hunt, ,, ,, 

John T Morrison, Republican 
Frank R (.ootling, ,, 
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Bibiiography — The physical features and economic revnirces 
of Idaho are discussed m J L. Onderdonk’s Idaho lacU and 
Statistics (ban Francisco, 1885), Israel C RussclTb “ Geology and 
Water Resources of the Snake River Plains of Idaho,” (f S fico- 
logtcal Survey, Hullettn igg (Washington, 1902), T.ht State of Idaho 
(a pamphlet issued by the State Commissioner of Immigration), 
Waidmor Lindgren’s ” Gold and bilvcr Veins of Silver City, Ue 
Lamar and other Mining Districts of Idaho,” (/.S'. Geologual '^utvey, 
Annual Report (Washington, 1900), and ” J he Mining Disliicls 
of the Idaho Basin and the Bois6 Ridge, Idaho,” US Gcologual 
Survey, iSlh Annual Report (Washington, 1898) These reports 
should be supplemented by the information contained ehewliere 
in the publications of the Geological Survey (see tlu IikU xes of the 
survey) and ui various volumes of the United States Census W B 
Hepburn’s Idaho Laws and Decisions, Annotated and Digested 
(BoisC, 1900), and H H Bancroft’s Washington, Idaho, and Montana 
(San Francisco, 1890) are the prmcipal aiitlionbes for administration 
and history The reports of the state's various executive oHicers 
should be consulted also 


IDAR, or Edar, a naUve state of India, forming part of the 
Maht Kantha agency, within the Gujarat division of Bombay 
It has an area ol 1669 sq. m., and a population (1901) of 168,557, 
showing a decrease of 44 % in the dec^e as the result of famine 
Estimated gross revenue, i^29,ooo . tribute to the gaekwar of 
Baroda, £2000 In 1901 the raja and his posthumous son both 
died, and the succession devolved upon Sir Pertab .Singh {q v.) 
of Jodhpur The line of railway from Ahmedabad through 
Parantij runs mainly through this state. Much of the territory 
IS held by kinsmen of the raja on feudal tenure The products 
are grain, oil-seeds and sugar-cane. The town of Idar ts 64 m 
N E. of Ahmedabad Pop (1901) 7085. It was formerly the 
capital, but Ahraednagar (pop. 3200) is the present capital. 

IDAS, in Greek legend, son of Apliareus of the royal house of 
Messenc, brother of Lynceus He is only mentioned m a single 
passage in Homer {Uuid ix. 556 sjq.), where he is called the 
strongest of men on earth. He carried off Marpessa, daughter 
of Evenus, as his wife and dared to bend his bow against Apollo, 
who was also her suitor. 2Seus intervened, and left the choice 
to Marpessa, who declared in favour of Idas, fearing that the 
god might desert her when she grew old (Apollodorus 1 7) 
The Apharetidae are best known for their fight with the Dioscuri. 

' Governor Shoup restgnod m December to take his seat in the 
U.S. Senate. 
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A quarrel had arisen about the division of a herd of cattle which 
the four had stolen. Idas claimed the whole of the booty as 
the victor in a contest of eating, and drove the cattle off to 
Messene. The Dioscuri overtook him and lay in wait m a hollow 
oak But Lynceus, whose keenness of sight was proverbial, 
saw Castor through the trunk and warned his brother, who 
thereupon slew the mortal Castor , finally, Pollux slew Lynceus, 
and Idas was struck by lightning (Apollodorus 111 11 ; Pindar, 
Nem X 60 , Pausanias iv 3 1) According to others, the 
Dioscuri had carried off the daughters of Leucippus, who had 
been betrothed to the Apharetidae (Ovid, Fasti v 699 , 
Theocritus xxii 137) The scene of the combat is placed near 
the grave of Aphareus at Messene, at Aphidna in Attica, or 
in Laconia ; and there are other variations of detail in the 
accounts (see also Hyginus, Fab 80) Idas and Lynceus were 
originally gods of light, probably the sun and moon, the herd 
of cattle (for the possession of which they strove with the 
Dioscuri) representing the heavenly bodies. The annihilation 
of the Apharetidae in the legend indicates the subordinate 
position held by the Messenians after the loss of their independ- 
ence and subjugation by Sparta, the Dioscuri being distinctly 
Spartan, as the Apharetidae were Messenian heroes The grave 
of Idas and Lynceus was shown at Sparta, according to Pausanias 
(ill 13 i), whose own opinion, however, is that they were 
buried m Messenia On the chest of Cypselus, Marpessa is repre- 
sented as following Idas from the temple of Apollo (by whom, 
according to some, she had been carried off), and there was a 
painting by Polygnotus of the rape of the Leucippidae m the 
temple of the Dioscuri at Athens 

In the article Greek Art, fig 66 (PI iv ) represents Idas and the 
Dioscuri driving off cattle 

IDDESLEIGH, STAFFORD HENRY NORTHGOTE, ist Karl 
OF (1818-1887), British statesman, was born m London, on the 
27th of October 1818 His ancestors had long been settled in 
Devonshire, their pedigree, according to Burke, being traceable 
to the beginning of the 12th century After a successful career 
at Balliol College, Oxford, he became in 1843 private secretary 
to Mr Gladstone at the board of trade He was afterwards 
legal secretary to the board , and after acting as one of the 
secretaries to the Great Exhibition of 1851, co-operated with 
Sir Charles Trevelyan in framing the report which revolutionized 
the conditions of appointment to the C ivil Service He succeeded 
his grandfather, Sir Stafford Henry Northcote, as 8th baronet 
in 1851 He entered Parliament in 1855 as Conservative M P. 
for Dudley, and was elected for Stamford in 1858, a seat which 
he exchanged in 1866 for North Devon Steadily supporting 
his party, he became president of the board of trade in 1866, 
secretary of state for India in 1867, and chancellor of the 
exchequer m 1874. In the interval between these last two 1 
appointments he had been one of the commissioners for the j 
settlement of the “ Alabama ” difficulty with the United States, 
and on Mr Disraeli’s elevation to the House of Lords in 1876 
he became leader of the Conservative party in the Commons 
As a finance minister he was largely dominated by the lines of 
policy laid down by Mr Gladstone ; but he distinguished himself 
by his dealings with the Debt, especially his introduction of 
the New Sinking Fund (1876), by which he fixed the annual 
charge for the Debt in such a way as to provide for a regular 
senes of payments off the capital. His temper as leader was, 
however, too gentle to satisfy the more ardent spirits among 
his own followers, and party cabals (in which Ixird Randolph 
Churchill — who had made a dead set at the “ old gang,” and 
especially Sir Stafford Northcote — took a leading part) led to 
Sir Stafford’s transfer to the Lords in 1885, when Lord Salisbury 
became pnme minister Taking the titles of earl of Iddesleigh 
and Viscount St Cyres, he was included in the cabinet as 
first lord of the treasury In Lord Salisbury’s 1886 ministry 
he became secretary of state for foreign affairs, but the arrange- 
ment was not a comfortable one, and his resignation had just 
been decided upon when on the 12th of January 1887 he died 
very suddenly at Lord Salisbury’s official residence in Downing 
Street. Lord Iddesleigh was elected lord rector of Edinburgh 


University in 1883, in which capacity he addressed the students 
on the subject of “ Desultory Reading.” He had little leisure 
for letters, but amongst his works were Twenty Years of Financial 
Policy (1862), a valuable study of Gladstoman finance, and 
Lectures and Essays (1887). His Life by Andrew Lang appeared 
in 1890. Lord Iddesleigh married in 1843 Cecilia Fiances 
Fairer (d. 1910) (sister of Thomas, ist Lord Farrer), by whom 
he had seven sons and three daughters 

He was succeeded as 2nd earl by his eldest son, Walter 
Stafford Northcote (1845- )> who for some years was 

his father’s private secretary He was chairman of the Inland 
Revenue Board from 1877 to *892 ; and is also known as a 
novelist. His eldest son, Stafford Henry Northcote, Viscount 
St Cyres (1869- ), was educated at Eton and Merton College 

Oxford After taking a ist class in History, he was elected 
a senior student of Christ Church, where he resided for a while 
as tutor and lecturer. His interest in the development of 
religious thought led him to devote himself specially to the 
history of the Roman Catholic Church in the 17th century, the 
first-fruits of which was his Franfois de Finelon (London, 1901) , 
eight years later he published his Pascal {tb 1909) 

The second son of the ist earl of Iddesleigh, Stafford Henry 
Northcote, ist Baron Northcote (b. 1846), was educated at 
Eton and at Merton College, Oxford He became a clerk in 
the foreign office in 1868, acted as private secretary to Lord 
Salisbury, and was attached to the embassy at Constantinople 
from 1876 to 1877 From 1877 to 1880 he was secretary to the 
chancellor of the exchequer, was financial secretary to the war 
office from 1885 to 1886, surveyor-general of ordnance, 1886 to 
1887, and charity commissioner, 1891 to 1892 In 1887 he was 
created a baronet In 1880 he was elected M P. for Exeter as a 
Conservative, and retained the seat until 1899, when he was 
appointed governor of Bombay (1899-1903), being created a peer 
in 1900, Lord Northcote was appointed governor-general of the 
Commonwealth of Australia in 1903, and held this post till 1908. 
He married in 1873 Alice, adopted daughter of the ist Lord 
Mount Stephen 

IDEA (Gr. iSia, connected with tSetV, to see , cf Lat species 
from specere, to look at), a term used both popularly and in 
philosophical terminology with the general sense of “ mental 
picture.” To have no idea how a thing happened is to be without 
a mental picture of an occurrence. In this general sense it is 
synonymous with concept {qv.) in its popular usage. In 
philosophy the term “ idea ” is common to all languages and 
periods, but there is scarcely any term which has been used with 
so many different shades of meaning. Plato used it in the 
sphere of metaphysics for the eternally existing reality, the 
archetype, of which the objects of sense are more or less imper^ 
feet copies Chairs may be of different forms, sizes, colours and 
so forth, but ” laid up in the mind of God ” there is the one 
permanent idea or type, of which the many physical chairs 
are derived with various degrees of imperfection. From this 
doctrine it follows that these ideas are the sole reality (see 
further Idealism) , m opposition to it are the empirical thinkers 
of all time who find realty m particular physical objects (see 
Hylozoism, Empiricism, &c.). In striking contrast to Plato’s 
use is that of John Locke, who defines ” idea ” as “ whatever 
is the object of understanding when a man thinks ” {Essay 
on the Human Understanding (I.), vi. 8). Here the term is 
applied not to the mental process, but to anything whether 
physical or intellectual which is the object of it. Hume differs 
from Locke by limiting “idea” to the more or less ..vague 
mental reconstructions of perceptions, the perceptual process 
being desenbed as an “ impression.” Wundt widens the term 
to include “ conscious representation of some object or process 
of the external world.” In so doing he mcludes not only ideas 
of memory and imagination, but also perceptual processes, 
whereas other psychologists confine the term to the first two 
groups. G. F. Stout and J. M. Baldwin, in the Dictionary of 
Philosophy and Psychology, 1. 498, define “ idea ” as “ the repro- 
duction with a more or less adequate image, of an object not 
actually present to the senses.” They point out that an idea 
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and a perception are by various authorities contrasted in various 
ways. “ Difference m degree of intensity,” “ comparative 
absence of bodily movement on the part of the subject,” “ com- 
parative dependence on mental activity,” are suggested by 
psychologists as characteristic of an idea as compared with a 
perception. 

It should be observed that an idea, in the narrower and 
generally accepted sense of a mental reproduction, is frequently 
composite That is, as in the example given above of the idea 
of chair, a great many objects, differing materially m detail, 
all call a single idea. When a man, for example, has obtained 
an idea of chairs in general by comparison with which he can 
say “ This is a chair, that is a stool,” he has what is known 
as an “ abstract idea ” distinct from the reproduction m his 
mind of any particular chair (see Abstraction). Furthermore 
a complex idea may not have an\ corresponding physical 
object, though its particular constituent elements may severally 
be the reproductions of actual perceptions Thus the idea of 
a centaur is a complex mental picture composed of the ideas 
of man and horse, that of a mermaid of a woman and a fish. 

See PsYCHOLooY 

IDEALISM (from Gr (8«u, archetype or model, through 
Fr. idealiime)y a term generally used for the attitude of mind 
which IS prone to represent things in an imaginative light and 
to lay emphasis exclusively or primarily on abstract perfection 
(i e in “ ideals ”) With this meaning the philosophical use of 
the term has little in common 

To understand the philosophical theory that has come to be 
known under this title, we may ask (i) what in general it is 
and how it is differentiated from other theories of know- 
ledge and reality, (2) how it has risen in the history of philo- 
sophy, (3) what position it occupies at present in the world of 
speculation 

I General Definition of Idealism —Idealism as a philosophical 
doctrine conceives of knowledge or experience as a process m 
which the two factors of subject and object stand m a relation 
of entire interdependence on each other as warp and woof 
Apart from the activity of the self or subject in sensorv reaction, 
memory and association, imagination, judgment and inference, 
there can be no world of objects A thmg-m-itself which is 
not a thing to some consciousness is an entirely unrealizable, 
because self-contradictory, conception But this is only one 
side of the truth It is equally true that a subject apart from 
an object is unintelligible As the object exists through the 
constructive activity of the subject, so the subject lives in the 
construction of the object To seek for the true self m any 
region into which its opposite in the form of a not-self docs 
not enter is to grasp a shadow It is in seeking to realize its 
own ideas in the world of knowledge, feeling and action that 
the mind comes into possession of itself , it is m becoming 
permeated and transformed by the mind’s ideas that the world 
develops the fullness of its reality as object 

Thus defined, idealism is opposed to ordinary common-sense 
dualism, which regards knowledge or experience as the result 
of the more or less accidental relation between two separate 
and independent entities — the mind and its ideas on one side, 
the thing with its attributes on the other — that serve to limit 
and condition each other from without. It is equally opposed 
to the doctrine which represents the subject itself and its state 
and judgments as the single immediate datum of consciousness, 
and all else, whether the objects of an external world or person 
other than the individual subject whose states are known to 
Itself, as having a merely problematic existence resting upon 
analogy or other process of indirect inference This theory is 
sometimes known as idealism But it falls short of idealism 
as above defined m that it recognizes only one side of the anti- 
thesis of subject and object, and so falls short of the doctrine 
which takes its stand on the complete corrclativity of the two 
factors in experience. It is for this reason that it is sometimes 
known as subjective or incomplete idealism. Finally the theory 
defined is opposed to all forms of realism, whether in the older 
form which sought to reduce mind to a function of matter. 
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or in any of the newer forms which seek for the ultimate essence 
of both mind and matter m some unknown force or energy which, 
while m Itself it is neither, yet contains the potentiality of both 
It IS true that in some modern developments of idealism the 
ultimate reality is conceived of in an impcTsonal way, but it is 
usually added that this ultimate or absolute being is not some- 
thing lower but higher than self-conscious personality, including 
It as a more fully developed form may be said to include a more 
elementary 

2 Origin and Dn'elopment of Idealism — In its self-const lous 
form idealism is a modern doctrine. In it the self or subjett 
may be said to have come to its rights I his was possible in 
any complete sense only after the introspective movement 
represented by the middle ages had done its work, and the 
thought of the individual mind and will as possessed of relative 
independence had worked itself out into some degree of clearness 
In this respect Descartes’ dictum— cogi/o ergo <:um — may be 
said to have struck the keynote of moclern philosophy, and all 
subsequent speculation to have been merely a prolonged com- 
mentary upon it While in its completer form it is thus a 
doctrine distinctive of modern times, idealism has its roots far 
back in the history of thought One of the chief proofs that has 
been urged of the truth of its point of view is the persistency 
with which It has always asserted itself at a certain stage in 
philosophical reflection and as the solution of certain recurrent 
speculative difficulties All thought starts from the ordinary 
dualism or pluralism which conceives of the world as consisting 
of the juxtaposition of mutually independent things and persons 
The first movement is m the direction of dispelling this appear- 
ance of independence They are seen to be united under the 
relation of cause and effect, determining and determined, which 
turns out to mean that they are merely pa'-sing manilestations 
of some single entity or energy which constitutes the real un- 
known essence of the things that come before our knowledge 
In the pantheism that thus takes the place of the old dualism 
there seems no place left for the individual Mind and will in 
their individual manifestations fade into the general background 
of appearance without signifiiance except as a link in a fated 
chain Deliverance from the pantheistic conception of the 
universe comes through the recognition of the central place 
occupied by thought and purpose in the actual world, and, 
as a consequence of this, of the illegitimacy of the abstraction 
whereby material energy is taken foi the ultimate reality 

The first illustration of this movement on a large s&ale was 
given in the Socratic reaction against the pantheistic conclusions 
of early Greek philosophy (see Ionian Scmooi ) The 
whole movement of which Socrates was a part may be . 

said to have been in the direction of the assertion of socrateM. 
the rights of the subject Its keynote is to be found 
in the Protagorean ‘‘ man is the measure ” This seems to have 
been interpreted by its author and by the .Sophists in general 
in a subjective sense, with the result that it became the motto 
of a sceptical and individualistic movement in contemporary 
philosophy and ethics It was not less against this form of 
idealism than against the determinism of the early physicists 
that Socrates protested Along two lines the thought of Socrates 
led to idealistic conclusions which may be said to have formed 
the basis of all subsequent advance, (i) He perceived the im- 
piortance of the universal or conceptual element in knowledge, 
and thus at a single stroke broke through the hard realism of 
ordinary common sense, disproved all forms of naturalism 
that were founded on the denial of the reality of thought, and 
cut away the ground from a merely sensational and subjective 
idealism. This is what Aristotle means by claiming for Socrates 
that he was the founder of definition (2) He taught that life 
was explicable onlv as a system of ends Goodness consists in 
the knowledge of what these are. It is by his hold upon them that 
the individual is able to give unity and reality to his will. In 
expounding these ideas ^crates limited himself to the sphere 
of practice. Moreover, the end or ideal of the practical life 
was conceived of in too vague a way to be of much practical use. 
His principle, however, was essentially sound, and led directly 
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to the Platonic Idealism Plato extended the Socratic discovery 
to the whole of reality and while seeking to see the pre-Socratics 
with the eyes of Socrates soup[ht “ to see Socrates with the 
eyes of the pre-Socratics ” Not only were the virtues 
to be explained by their relation to a common or 
universal good which only intelligence could apprehend, but 
there was nothing m all the furniture of heaven or earth which 
m like manner did not receive reality from the share it had in 
such an intelligible idea or essem e. But these ideas are them- 
selves intelligible only in relation to one another and to the 
whole Accordingly Plato com eived of them as forming a system 
and finding their reality m the decree in which they embody 
the one all-cmbracmg idea and I'onteived of not under the form of 
an efficient but of a final taiise, an inner principle of action or 
tendency in things to realize the fullness of their own nature 
which m the last resort was identical with the nature of the whole 
This Plato expressed m the myth of the Sun, but the garment 
of mythology in which Plato clothed his idealism, beautiful as 
it is m Itself and full of suggestion, covered an essential weakness. 
The more Pluto dwelt upon his world of ideas, the more they 
seemed to recede from the world of reality, standing over against 
It as principles of condemnation instead of revealing themselves 
in it In this way the Good was made to appear as an end 
imposed upon things from without by a creative intelligence 
instead of as an inner principle of adaptation 

On one side of his thought Aristotle represents a reaction 
against idealism and a return to the position of common-sense 
dualism, but on another, and this the deeper side, he 
® ■ represents the attempt to restore the theory in a 
more satisfactory form His account of the process of know- 
ledge m his logical treatises exhibits the idealistic bent m its 
clearest form This is as far removed as possible either from 
dualism or from empiricism Tlie universal is the real , it is 
that which ^ivcs coherence and individuality to the particulars 
of sense which apart from it are like the routed or disbanded 
units of an army Still more manifestly in his Ethus and 
Pohftcs Aristotle makes it < Icar that it is the common or universal 
will that gives substance and reality to the individual. In spite 
of these and other anticipations of a fuller idealism, the idea 
remains as a form imposed from without on a reality otherwise 
conceived of as independent of it As we advance from the logic 
to the metaphysics and from that to his ontology, it becomes 
dear that the concepts are onlv “ talegones” or predicates of 
a reality lying outside of them, and there is an ultimate division 
between the world as the object or matter of thought and the 
thinking or moving principle which gives its life It is this 
that gives the Aristotelian doctrine in its more abstract state- 
ments an air of uncertainty Yet besides the particular contri- 
bution that Aristotle made to idcalistu philosophy in his logical 
and ethical interpretations, he advanced the case m two direc- 
tions (a) He made it clear that no explanation of the world 
I'ould be satisfactory that was not based on the notion of con- 
tinuity m the sense of an order of existence in which the reality 
of the lower was to be sought for in the extent to which it gave 
expression to the potentialities of its own nature — which were 
also the potentialities of the whole of which it was a part {b) 
From this it followed that difficult as we might find it to explain 
the relation of terms so remote from each other as sense and 
thought, the particular and the universal, matter and mind, 
these oppositions cannot in their nature be absolute These 
truths, however, were hidden from Aristotle's successors, who 
for the most part lost the thread which Socrates had put into 
their hand When the authonty of Aristotle was again invoked, 
it was Its duahstic and formal, not its idealistic and metaphysical, 
side that was in harmony with the spirit of the age Apart from 
one or two of the greatest minds, notably Dante, what appealed 
to the thinkers of the middle ages was not the idea of reality 
as a progressive self-reveiation of an inner pnnaple working 
through nature and human life, but the formal pnnaples of 
classification which it seemed to offer for a material of thought 
and action given from another source. 

Modem like ancient idealism came into being as a correction 


of the view that threatened to resolve the world of matter and 
mind alike into the changing manifestations of some 
single non-spintual force or substance. While, 
however, ancient philosophy may be said to have 
been unilinear, modem philosophy had a twofold origin, 
and till the time of Kant mav be said to have pursued two 
independent courses 

All philosophy is the search for reality and rational certainty 
as opposed to mere formalism on the one hand, to authonty 
and dogmatism on the other In this sense modem philosophy 
had a common root m revolt against medievalism. In England 
this revolt sought for the certainty and clearness that reason 
requires in the assurance of an outer world given to immediate 
sense experience , on the continent of Europe, in the assurance 
of an inner world given immediately m thought Though 
starting from apparently opposite poles and following widely 
different courses the two movements led more or less directly 
to the same results It is easy to understand how English 
empiricism issued at once in the trenchant naturalism of Hobbes. 
It IS less comprehensible how the (arte.sian philosophy from 
the starting-point of thought allied itself with a similar point 
of view. This can be understood only by a study of the details 
ot Descartes’ philosophy (see Cartesianism) Suffice it to say 
that in spite of its spiritualistic starting-point its general result 
was to give a stimulus to the prevailing scientific tendency as 
represented by Galileo, Kepler and Ifervey to the principle 
of mechanical explanations of tlie phenomena of the universe. 
True It was precisely agamst this that Descartes’ immediate 
successors strv^gled. But the time-spint was too strong for 
them. Determinism had other forms besides that of a crude 
materialism, and the direction that Malebranche succeeded 
in giving to speculation led only to the more complete denial 
of freedom and individuality in the all-devourmg pantheism of 
Spinoza 

The foundations of idealism m the modern sense vrere laid 
by the thinkers who sought breathing room for mind and will 
in a deeper analysis of the relations of the subject to 
the world that it knows. From the outset English *^ **•>'* 
philosophy had a leaning to the psychological point of 
view, and Locke was only carrying on the tradition of his 
predecessors and particularly of Hobbes m definitely accepting 
It as the basis of his Essay It was, however, Berkeley who first 
sought to utilize the conclusions that were implicit m Ixicke’s 
starting-point to disprove “ the systems of impious and profane 
persons which exclude all freedom, intelligence, and design 
from the formation of things, and instead thereof make a self- 
cxistcnt, stupid, unthinking substance the root and origin of 
all beings ” Berkeley’s statement of the \ lew that all knowledge 
is relative to the subject — that no object can be known except 
under the form which our powers of sense -perception, our 
memory and imagination, our notions and inference, give it — 
IS still the most striking and convincing that we possess To 
have established this position was a great step in speculation 
Henceforth ordinary dogmatic dualism was excluded from 
philosophy , any attempt to revive it, whether with Dr Johnson 
by an appeal to common prejudice, or in the more reflective 
Johnsonianism of the 18th-century Scottish philosophers, must 
be an anachronism. Equally impossible was it thenceforth 
to assert the mediate or immediate certainty of material substance 
as the cause either of events m nature or of sensations m our- 
selves But with these advances came the danger of failmg 
into error from which common-sense dualism and naturalistic 
monism were free. From the point of view which Berkeley 
had inherited from Locke it seemed to follow that not only 
material substance, but the whole conception of a world of 
objects, IS at most an inference from subjective modifications 
whidi are the only immediately certain objects of knowledge 
The implications of such a view were first clearly apparent 
when Hume showed that on the basis of it there seemed to be 
nothing that we could confidently affirm except the order of 
our own impressidns and ideas This being so, not only were 
pihysics and mathematics impossible as sciences of necessary 
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Objective tmth, but our apparent consciousness of a permanent 
self and object alike must be delusive 

It was these paradoxes that Kant sought to rebut bv a more 
thoroughgoing criticism of the basis of knowledge the sub- 
stance of which is summed up in his celebrated Refuta- 
* ' tion of Idealism,’ wherein he sought to undermine 
Hume’s scepticism by carrying it one step further and demon- 
strating that not only is all knowledge of self or object excluded, 
but the consciousness of any senes of impressions and ideas 
IS Itself impossible except in relation to some external per- 
manent and universally accepted world of objects 

But Kant’s refutation of subjective idealism and his vindica- 
tion of the place of the object can be fully understood only 
ieiMt* account the other defect m the 

' teaching of his predecessors that he sought in his 
Critique to correct. In continental philosophy the reaction 
against mechanical and pantheistic explanations of the universe 
found even more definite utterance than in English psychological 
empiricism in the metaphysical svstem of Leibnitz, whose theory 
of self-determined monads can be understood only when taken 
in the light of the assertion of the rights of the subject against 
the substance of Spinoza and the atoms of the materialist 
But I.eibnitz also anticipated Kant m seeking to correct the 
empirical point of view of the English philosophers True, 
sense-given material is necessary in order that we may have 
thought. “ But by what means,” he asks, “ can experience 
and the senses give ideas ? Has the soul windows > Is it like 
a writing tablet } Is it like wax ? It is plain that all those 
who think thus of the soul make it at bottom corporeal True, 
nothing IS in the intellect which has not been m the senses, but 
we must add except the intellect itself The soul contains the 
notions of being, substance, unity, identit\ , cause, perception, 
reasoning and many others which the senses cannot give ” 
{Nouveaux Essats, ii i) But Leibnitz's conception of the priority 
of spirit had too little foundation, and the different elements 
he sought to combine were too loosely related to one another 
to stand the strain of the two forces of empincism and material- 
ism that were opposed to his idealism More particularly by 
the confusion in which he left the relation between the two 
logical principles of identity and of sufficient reason underlying 
respectively analytic and synthetic, deductive and inductive 
thought, he may be said to have undermined in another way 
the idealism he strove to establish It was m seeking to close 
up the fissure in his system represented bv this dualism that his 
successors succeeded only in adding weakness to weakness by 
reducing the principle of sufficient reason to that of formal 
identity (see Wolff) and representing all thought as in essence 
analytic From this it immediately followed that, so far as the 
connexion of our experiences o^ the external world does not show 
Itself irreducible to that of formal identity, it must remain un- 
intelligible, As empincism had foundered on the difficulty of 
showing how our thoughts could be an object of sense experience, 
so Leibnitzian formalism foundered on that of understanding 
how the material of sense could be an object of thought. On 
one view as on the other scientific demonstration was impossible 
The extremity to which philosophy had been brought by 
empiricism on the one hand and formalism on the other was 
Kant’s opportunity. Leibnitz’s principle of the “ nisi 
intellectus ipse ” was expanded by him into a demon- 
stration the completeSt yet effected by philosophy of the part 
played by the subject not merely m the manipulation of the 
material of experience but m the actual constitution of the 
object that is known. On the other hand he insisted on the 
synthetic character of this activity without which it was im 
possible to get beyond the circle of our own thoughts. The parts 
of the Critique of Pure Reason, more particularly the " Deduction 
of the Categories ” in which this theory is worked out, may be 
said to have laid the foundation of modem idealism — ‘ articulum 
stantis aut cadentis doctnnae.” In spite of the defects of Kant’s 
statement — to which it is necessary to return — the place of the 
concepts and ideals of the mind and the synthetic organizing 
’ Krthk d retnen Vernunft, p 197 (ed. Harten.stein). 
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activity which these involve was established with a trenchancy 
which has been acknowledged by all schools alike. The 
“ Copernican revolution ” which he claimed to have effected 
may be said to have become the starting-point of all modem 
philosophy Yet the divergent uses that have been made of it 
witness to the ambiguity of his statement which is traceable 
to the fiict that Kant was himself too deeply rooted in tlie 
thought of his predecessors and earned with him too much of 
their spirit to be able entirely to free himself from their assump- 
tions and abstractions His philosophy was more like Michael- 
angclo’s famous sculpture of the Dawn, a spirit \et encumliered 
with the stubble of the material from which it was hewn, tlmn 
a clear cut figure with unmistakable outlines. Chief among 
these encumbering presuppositions was that of a fundamental 
distinction between perception und conception and conseijiient 
upon It between the synthetic and the analytic u.se of thought 
It is upon this in the last resort that the distinction Iietwcen 
the phenomenal world of our experience and a noiimenul world 
beyond it is founded Kant perceives that “ perception without 
conception is blind, conception without perception is empty,” 
but if he goes so far ought he not to have gone still further and 
inquired whether there can be any perception at all without a 
concept, any concept which does not presuppose a precept, and, 
if this IS impossible, whether the distinction between a world 
of appearance which is known and a world of things-ui-thcmselves 
which IS not, is not illusory. 

It was by asking precisely these questions that Hegel gave 
the fioLshing strokes to the Kantian philosophy. I he starting- 
point of all valid philosophy must be the perception ^ ^ 

that the essence of all conscious apprehension is the *** ’ 
union of opposites— of which that of subject and object is the 
most fundamental and all-pervasive True, before differences 
can be united they must have been separated, but this merely 
proves that differentiation or analysis is only one factor m a 
single process Equally fundamental is the element of synthesis 
Nor Is It possible at any point m knowledge to prove the existence 
of a merely given m whose construction the thinking subject 
has played no part nor a merely thinking subject in whose 
structure the object is not an organic factor In coming, us at 
a certain point m its development it does, to the consciousness 
of an object, the mind does not find itself m the presence of an 
opponent or of anything essentially alien to itstlf but of that 
which gives content and stalnlity to its own existence. True, 
the stability it seems to find in it is incomplete The obiect 
cannot rest in the form of its immediate appearance without 
involving us m contradiction The sun does not ” rtse,” the 
dew does not ” fall ” But this only means that the unity between 
subject and object to which the gift of consciousness commits 
us is incompletely realized in that appearance • the apparent 
truth has to submit to correction and supplementation before 
It can be accepted as real truth It docs not mean that there is 
anywhere a mere fact which is not also an interpretation nor 
an interpreting mind whose ideas have no hold upon fact f rom 
this It follows that ultimate or absolute reality is to be sought 
not beyond the region of experience, but in the fullest and most 
harmonious statement of the facts of our experience. Irue a 
completely harmonious world whether of theory or of practice 
remains an ideal But the fact that we have already m part 
realized the ideal and that the degree m which wc have realized 
It IS the degree in which we may regard our experience as trust- 
worthy, IS proof that the ideal is no mere idea as Kant taught, 
but the \tty substance of reality. 

Intelligible as this development of Kantian idealism seems 
in the hght of subsequent philosophy, the first statement uf 
It in He^l was not free from obscurity The unity 
of opposites translated into its most abstract terms 1,1"^’ 
as the ” identity of being and not-bemg,” the principle btockM la 
that the “ real is the rational,” the apparent sub- 
stitution of “ bloodless ” categories for the substance 
of concrete reality gave it an air of paradox m the e;^s 
of metaphy«cians while physicists were scandalized by the 
premature ‘attempts at a complete philosophy of nature and 
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history For this Hef^el was doubtless partly to blame But 
philosophical critics of his own and a later day are not hereby 
absolved from a certain perversity in interpreting these doctrines 
m a sense precisely opposite to that in whu h they were intended. 
The dfictnne of the unity of contraries so fai from l^eing the 
denial of the law of non-contradiction is founded on an absolute 
reliance upon it Freed from paradox it means that m every 
object of thought there are different aspects or elements each of 
which if brought separately into consciousness may be so 
emphasized as to appear to contradu t another Unity may be 
made to contradict diversity, perm.inence change, the particular 
the universal, individuality nlatedness Ordinary conscious- 
ness Ignores these “ latent fires ” ; ordinary discussion brings 
them to light and divides men into factions and parties over 
them , philosophy not because it denies but because it acknow- 
ledges the law of non-contradiction as supreme is pledged to 
sc(“k a point of view from which they may be seen to be in 
essential harmony with one another as different sides of the same 
truth The “ rationality of the real ” has m like manner been 
interpreted as intended to sanctify the existing order. Hegel 
undoubtedly meant to affirm that the actual was rational m 
the face of the philosophy which set up subjective feeling and 
reason against it. But idialism has insisted from the time of 
Plato on the distinction between what is actual m time and space 
and the reality that can only partially be revealed in it Hegel 
carried this principle further than had yet been done. His 
phrase does not therefore sanctify the established fact but, 
on the contrary, declares that it partakes of reality only so far 
as It embodies the ideal of a coherent and stable system which 
it IS not As little is idealism responsible for any attempt to 
pass off logical abstractions for concrete reality. The “ Logic ” 
of Hegel IS merely the continuation of Kant’s “ Deduction ” of 
the categories and ideas of the reason which has generally been 
recognized as the soberest of attempts to set forth the presup- 
positions which underlie all experience “ What Hegel attempts 
to show IS just that the categories by which thought must 
rletermine its object are stages in a process that, beginning with 
the idea of ‘ Being,’ the simplest of all determinations is driven 
on by its own dialectic till it reaches the idea of self-consciousness. 
In other words the intelligence when it once begins to define 
an object for itself, finds itself launched on a movement of self- 
asserting synthesis in which it cannot stop until it had recognized 
that the unity of the object with itself involves its unity with 
all other objects and with the mind that knows it. Hence, 
whatever we begin by saying, we must ultimately say *mmd 
(Caird, Kant, i. 443). 

While the form in which these doctrines were stated prove<l fatal 
to them in the country of tJieir birth, they took deep root m the next 
generation in English philosophy Here the stone that the buiUlers 
rejected was made the head of the comer The influences which led 
to this result were manifold brom the side of literature the way 
was prepared for it by the genius of Coleridge, Wordsworth and 
Carlyle , from the side of morals and politics by the profound dis- 
content of the constructive spirit of the century with the disintegra- 
ting contcptioiis inherited from utilitananism In takmg root m 
England idealism had to contend against the traditional empiricism 
represented by Mill on the one hand and the pseudo- Kantianism 
winch was rendered current by Mansel and Hamilton on the other 
As contrasted with the first it stood lor Uie necessity of recognizing 
a univer ial or ideal element as a constitutive factor in all experience 
whether cognitive or volitional , as contrasted with the latter for 
the ultimate unity of subject and object, knowledge and reality, 
and therefore for the denial of the existence of any thing-in-itself 
for ever outside the range of experience Its polemic agamst the 
philosophy of experience has exposed it to general misunderstanding, 
as though It claimed some a prion path to truth In reality it stands 
for a more thoroughgoing and consistent application of the test of 
experience The defect of English empiricism from the outset had 
been the uncntical acceptance of the metaphysical dogma of a pure 
unadulter ited sense-experience as the criterion of truth This 
assumption idealism examines and rejects m the name of experience 
itself Similarly it only earned the doctrine of relativity to its 
logical conclusion m denjnng that there could lie any absolute 
relativity Object stands m essential relation to subject, subject to 
object. This being so, it is wholly illogical to seek for any test of 
the truth and reality of either except m the form which that relation 
itself takes In its subsequent development idealism m England 
has passed through several clearly marked stages which may be 


distinguished as (a) that of exploration and tentative exposition m 
the writings of J F Ferrier,* J Hutchison Stirling,'* Benjamin 
Jow'ett,-* W I Harris , * (b) of confident application to the central 
problems of logic, ethics and politics, fine art and religion, and as a 
principle of constructive criticism and interpretation chiefly in 
I H Green,® E Caird,® B Bosanquet ’ , (c) of vigorous effort to 
develop on fresh lines its underlying metaphvsics in F H BracUey," 
J M E McTaggart," \ E Taylor,’" Josiah Royce “ and others 
Under the influence of these writers idealism, as above expounded 
though with diflt fence of interpretation m individual writers, may 
be said towards the end of the iQth century to have been on its way 
to becoming the leading philosophy m the British Isles and .‘\menca 
3 Reaction agatint Traditional Idealism — But it was not 
to be expected that the position idealism had thus won for itself 
would remain long unchallenged It had its roots in 
a literature and in forms of thought remote from the DuaHsm 
common track, it had been foimulated before the aadPng- 
great advances in psychology which marked the course '***^^*'” 
of the century , its latest word seemed to involve conse- 
quences that brought it into conflict with the vital interest 
the human mind has in freedom and the possibility of real 
initiation. It is not, therefore, surprising that there should 
ha\ e been a vigorous reai tion This has taken mainly two 
opposite forms On the one hand the attack has come from the 
old ground of the danger that is threatened to the reality of 
the external world and may be said to be in the interest of the 
object On the other hand the theory has been attacked in the 
interest of the subject on the ground that m the statuesejue 
world of ideas into which it introduces us it leaves no loom for 
the element of movement and process which recent psychology 
and metaphysic alike have taught us underlies all life The 
conflict of idealism with these two lines of criticism — the accusa- 
tion of subjet tivism on the one side of intellec tualism and rigid 
objectivism on the other mav be said to have constituted 
the history of Anglo-Saxon philosophy during the first decade 
of the 20th century 

I Whatever is to be said of ancient Idealism, the modern 
doctrine may be said notably in Kant to have been in the mam 
a vindication of the subjective factoi in knowledge But that 
space and time, matter and cause should owe their origin to the 
action of the mind has always seemed paradoxical to common 
sense Nor is the impression whu h its enunciation in Kant made, 
likely to have been lightened in this country by the connexion 
that was sure to be traced between Berkeleyanism and the new 
teaching or by the form whu h the doctrine received at the hands 
j of T H Green, its leading F.nglish representative between 1870 
and 1880. If what is real in things is ultimately nothing but 
1 their relations, and if relations aie inconceivable apart from the 
relating mind, what is this but the dissolution of the solid giound 
I of external reality which my consciousness seems to assure me 
I underlies and eludes all the conceptual network by which 
I try to bring one part of my experience into connexion with 
I another ? It is cjuite true that modern idealists like Berkeley 
himself have sought to save themselves from the gulf of sub- 
jectivism by calling in the aid of a universal or infinite mind 
or by an appeal to a total or absolute experience to which our own 
IS relativ'c But the former device is too obviously a deus e\ 
machina, the purpose of which would be equally well served by 
supposing with Pdchte the individual self to be endowed with 
the power of subconsciously extraditing a world which returns 
to It in consciousness under the form of a foreign creation 
The appeal to an Absolute on the other hand is only to sub- 
stitute one difficulty for another. For granting that it places 
the centre of reality outside the individual self it does so only 
at the price of reducing the reality of the latter to an appearance , 
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and if only one thing is real what becomes of the many different 
things which again my consciousness assures me are the one 
world with which I can have any practical concern ^ To meet 
these difficulties and give back to us the assurance of the sub- 
stantiality of the world without us it has therefore been thought 
necessary to maintain two propositions which are taken to be 
the refutation of idealism (t) There is given to us immediately 
in knowledge a world entirely independent of and different from 
our own impressions on the one hand and the conceptions by 
which we seek to establish relations between them upon the 
other The relation of these impressions (and for the matter 
of that of their inter-relations among themselves) to our minds 
IS only one out of many As a leading writer puts it “ There 
IS such a thing as greenness having various relations, among 
others that of being perceived ” ^ (2) Things may be, and may 
be known to be simply different They may exclude one another, 
exist so to speak in a condition of armed neutrality to one another, 
without being positively thereby' related to one another or altered 
by any change taking place in any of them As the same writer 
puts it “ There is such a thing as numerical difference, different 
from conceptual difference,” or expressing the same thing in 
other words “ there are relations not grounded m the nature of 
the related terms ” 

In this double-barrelled criticism it is important to distinguish 
what IS really relevant Whate\’er the shortcomings of individual 
wi Iters may be, modern idealism differs, as we have seen, from 
the arrested idealism of Berkeley prec isely m the point on which 
dualism insists In all knowledge we are m touch not merely 
with the self and its passing states, but with a real object which 
IS different from them On this head there is no difference, 
and idealism need have no difficulty in accepting all that its 
opponents here contend The difference between the two 
theories does not consist in any difference of emphasis on the 
objective side of knowledge, but m the standard by which the 
nature of the object is to be tested- the difference is logical 
not metaphysical— It conteiTis the definition of truth or falsity 
in the knowledge of the reality which both admit To idealism 
there can be no ultimate test, but the possibility of giying any 
fact which claims to be true its place in a coherent system of 
rnutually related truths To this dualism opposes the doctrine 
that truth and falsehood are a matter of mere immediate 
intuition ” Ihere is no problem at all in truth and falsehood, 
some propositions are true and some false just as some roses are 
red and some w’hitc ” * The issue between the two theories 
under this head may here be left with (he remark that it is a 
curious comment on the logic of dualism that setting out to 
vindicate the reality of an objective standard of truth it should 
end in the most subjective of all the way a thing appears to the 
individual The iriticism that applies to the first of the above 
contentions applies mulahs mutatidts to the second As idealism 
differs from Berkeley anism in asserting the reality of an “ ex- 
ternal ” world so It differs from Spmozism in asserting the 
reality of difference within it Determination is not merely 
negation On this head there need be no quarrel between 
It and dualism Ours is a many-sided, a many-coloured world 
The point of conflict again lies in the nature and ground of 
the assigned differences. Dualism meets the assertion of absolute 
unity by the counter assertion of mere difference But if it 
IS an error to treat the unity of the world as its only real aspect. 
It IS equally an error to treat its differences as something ulti- 
mately irreducible No phi.osophy founded on this assumption 
IS likely to maintain itself against the twofold evidence of 
modem psychology and modern logic. According to the first 
the world, whether looked at from the side of our perception 
or from the side of the object perceived, can be made intelligible 
only when we accept it for what it is as a real continuity 
Differences, of course, there are , and, if w'e like to say so, every 
difference is unique, but this does not mean that they are given 
in absolute mdependence of everything else, “ fired at us out of 

* See Mtnd, New Series, xii p 433 seq 
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a cannon ” They bear a definite relation to the structure of our 
physical and psychical nature, and (orrespond to definite needs 
of the subject that manifests itself therein Similarly from 
the side of logic It is not the teaching of idealism alone but 
of the facts which logical analysis has brought home to us that 
all difference in the last resort finds its ground in the quality 
or content of the things differentiated, and that this diffeience 
of content shows m turn a double strand, the strand of sameness 
and the strand of otherness—that tn which and that h\ which 
they differ from one another Idealism has, of (ourse, no quarrel 
with numerical diffeience All difference has its numerual 
.ispect , two different things are always two both m knowledge 
and in reality What it cannot accept is the doctrine that there 
are two things which are two in them.selves apart from that 
which makes them two — whiih are nut two of something So 
far from establishing the tnith for whah dualism is itself (on- 
cerned— the reality of all different es—siuh a theory can end 
only in a scepticism as to the reality of any difference It is 
difficult to see what real difference there can be between things 
which are differences of nothing 

II More widespread and of more serious imjiort is the 
attack from the other side to which since the publication of 
A Seth’s Hegelianism and Personalitv (1HS7) and W James’s 
Will to Helteve idealism has been subjetted Here also 

It is imjiortant to distinguish what is relevant from what 
IS irrelevant in the line of criticism represented by these 
writers There need be no contradiction between idealism and 
a reasonable pragmatism In so far as the older doctrine is 
open to the charge of neglecting the conative and teleological 
side of experiente it can afford to be grateful to its critics for 
recalling it to its own eponymous pnnnjile of the priority of 
the ‘‘ ideal ” to the ” idea,” of needs to the conception of their 
object The real issue comes into \iew in the attempt, under- 
taken in the interest of freedom, to substitute for the notion of 
the world as a cosmos pervaded by no discernible pnmiple 
and in its essence indifferent to the form imiiressed upon it by 
Its active parts 

To the older idealism as to the* lu vv the* essence* of mind or spnit 
is freedom But the guarantee oJ freedom is to be semght for not 
m the* denial of law, but in the* wheile nature of mmd and its relation 
tf) the stiucture of experience Without mind no atdetly world only 
through the action of the subject and its " ide*as ” are the* <on 
fuseel and incohere*nt data of sense -perception (themselves sliot 
tlirough with both strands) built uj) into that syste*m of things 
we* call Nature, and which stanels out against the suliject as the 
body stands out against the soul whose funetionmg may be 
saul to have createel it On the othir hand, without the world no 
tntnd only througli the action of the* <n\ironme*nt upon the subject 
ii the* idealizing activity m which it finds its being eilled into exist- 
ence Herein lies the j>aradox wliieli is also the deejn st trutli of our 
sinritual life In inte rjireting its encironment first as a woild of 
things that seem to stand in a relation of exiliision to one* aiiotlier 
and to itsedf, then as a natuial system governed b) iigid me^ehanical 
necessity, the mmd can yet feel that in its very opjiosition the worlel 
IS akm to it, bone of its Ikhu anel flesh of its flesh What is true eif 
mine! is true of will lele dism starts from the relativity of the 
world to purpeisive* ennsemnsne ss But this .igam may be sei stated 
as to represent only one side of the truth It is equally true that 
the will IS relative to the worlel of objects and interests to which 
it IS attached through instincts and leelings, habits anel sentiments 
In isolation from its object the will is as mueh an abstraction as 
thought apart from the world of pereejits, memoiics and associations 
which give it content and stability And just as mmd de>es not lose 
but gam m individuality in proportion as it parts with any claim 
to the capricious eletermination of what its worlel shall he, anel 
becomes dominated by the* coneejition of <ui order which is immutable 
so the will becomes free and " j^iTsonal ” m nrojiortion as it identifies 
itself with objects and interests, and suborrjinates itself to law’s and 
requirements which involve the suppression of all that is merely 
arbitrary and subjective Here, too, subject and objeM;t grow 
together The power and vitality of the one is the power anel 
vitality of the other, and this is so lx*canse they are not two things 
with separate roots but are both rexited in a common reality whicli 
while it includes, is more than either 

Passing by these contentions as unmeaning or irrelevant .anel st*eing 
nothing but irreconcilable contradiction between the conceptions 
of the world as immutable law* and a self-determinmg subject 
pragmatism (q v ) seeks other means of vandicatmg the reality of 
fre^ora It agrees with older forms of libertarianism m taking its 
stand on the fact of sjiontaneity as primary and self -evidencing. 
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but rt 18 not content to assert its existence side by side with rigidly 
determined sequence It carries the war into the camp of the enemy 
by seeking to d( monstratc that the completely determined action 
whir!) IS set ovtr tigainst freedom as the basis of explanation m the 
material world is merely a hypothesis which, while it serves suffi- 
ciently well the limited purpose for which it is devised, is aicapablc 
of vLi ificatioii in the ultimate constituents of physical nature 
Thtit stems in fact nothing to piciint us from holding that while 
nalu1.1l laws express the average tendencies of multitudes they give 
no clue to the movement of individuals Some have gone farther 
and argued that from the natuits of the case no causal explanation 
of .luy ital change in tlie world of things it. possible A cause is 
that whi(h contains the effect (“ causa aeqiiat effectum ”), but this 
IS prf cisely what can never be nroved with respect to anything that 
IS claimed as a real cause in the concrete world Everywhere the 
effect reveals an clement which w mdiscoverable in the cause with 
the result that the identity we seek for ever chides us Lven the 
fcsulhint of nKch.inital force's refuses to resolve itself into its con- 
stitucMits fn the " resultant ” there is a new direction, and with 
it a ritw ((uality the component forces of which no analysts can 
discovti ‘ 

It is not here possible to do more than indicate what appear 
to he the valid elements in these two conflicting interpretations 
of the requirements of a true idealism On behalf of the older 
It mav he ronfidently affirmed that no solution ls likely to find 
general .vrc'eptance which mvoh cs the rejection of the conception 
of unity and mtelligililc order as the primary principle of our 
world, nic assertion of this principle bv Kant was, we have 
seen, the corner-stone of idealistic philosophy in general, under- 
lying as It does the conception of a permanent subject not less 
than that of a permanent object. As little from the side of 
knowledge is it likely that any theory will find acceptance which 
reduces all thought to a process of analysis and the discovery of 
abstract identity There is no logical principle which requires 
that we should derive qualitative change bv logical analysis from 
quantitative difference Everywhere experience is synthetic • 
it gives us multipluity in unity Explanation of it does not 
require the annihilation of all differences but the apprehension 
of them in organic relation to one another and to the whole 
to which they belong It was, as we have seen, this conception 
of thought as essentially synthetic for which Kant paved the 
way in his polemic against the formalism of his continental 
predecessors The revival as m the above argument of the idea 
that the function of thought is the chmination of difference, 
and that rational connexion must fail where absolute identity 
Is mdiscoverable meielv shows how imperfectly Kant’s lesson 
h.is been learned l>v some of those who prophesy m his name 
I'lnallv, apart from these more academic aigumtnts there is 
an undoubted paradox in a tlicory which, at a moment when m 
whatever direition we look the best inspiration m poetry, 
sociology and physical sdcncc comes from the idea of the unity 
of the woild, gives in its .ulli''sioti to pluralism on the giound 
of its preponderating practical value 

On the other hand, idealism would be false to itself if it inter- 
preted the unity winch it thus seeks to establish m any sense 
tint IS mcompalihle with the validity of moral d’stmctions anil 
human reuponsibilit) m the fullest sense of the term It would 
on Its side he, indeed, a paradox if at a time when the validity of 
human ideals and the rcsponsihihtv of nations and individuals 
to realize them is moio univcis.illv reiogmzed than ever before 
on our planet, the philusophic.il theory which hithcito has been 
chiefly identified with their vmduation should be turned .igainst 
them \’ct the depth and extent of the dissatisfaction are 
sufficient evidence that the most recent dev'olopinents are not 
free from amhiguitv on this vital issue 

VV hat is thus suggested is not a rash departure from the general 
point of view of idealism (bv its achievements in every field 
to which It has been applied, “ stat mole sua”) but a cautious 
mquirv' into the possibility of reaching a conception of the world 

' I he most striking statement of this argument is to be found in 
Bout mux’s treatise De la lovtm^eiuf des lots <ii It nature, first 
published m iS7( and reprinted without alteration in 190s The 
same general line of thotight underlies James Ward’s Naturalism and 
4^nostuism (2ml ed , iqo^), and A J Balfour’s Foundations of 
fSeltef (8th ed , 1901) H Bergson’s works on the other hand contain 
the elements of a reconstruction similar in spmt to the suggestions 
of the present article 


in which a place can be found at once lor the idea of unity and 
determination and of movement and freedom. Any attempt 
here to anticipate what the course of an idealism inspired by 
such a spirit of caution and comprehension is likely to lie cannot 
but appear dogmatic. 

Yet it may be permitted to make a suggestion Taking for 
granted the unity of the world ideaUsm is committed to interpret it 
as spiritual as a unity of spirits Ihis is impUed m the phrase by 
wluch it has sought to signalize its break with Spinozism " from 
substance to subject ” The universal or infinite is one that realizes 
itself m finite particular minds and wills, not as accidents or unperfec- 
tions of it, but as its esbcntial form. These on their side, to be subject 
m the true sense must be conceived of as possessing a life which is 
truly their own, the expression of their own nature as self-deter- 
minant In saying subject we say self, in saying self we say free 
creator No conception of the infinite can therefore be true which 
does not leave room fmr movement, process, free creation Oldness, 
sameness, permanence of principle and direction, these must be, 
otherwise there is nothing , but newness of embodiment, existence, 
realization also, otherwise nothing is 

Now it IS just to these implications in the idea of spirit that some 
of the prominent recent expositions of Idealism seem to have failctl 
to do justice They have failed particularly when they have left 
(he idea of " determinalion ” uiipurged of the suggestion of time 
succession The very word lends itself to this mistake Idealists 
have gone beyond otlicrs m asserting that the subject m the sense of 
a being wliic h miTely repeats what has gone before is timeless This 
mvolvc's th.it its activity cannot be truly conceived of as included 
ui an .inteccdent, as an eftect m a cause or one term of an cquaticn 
m the oth« r As the activity of a subject or sprit it is essentially 
a new birtli It is this failure that has led to the present revolt 
against a " block universe ” But the difficulty is not to be met by 
running to the ojjposite extreme m the assertion of a loose and 
ramshackle one This is merely another way of perpetuating the 
mistake of allowing the notion of deiermmation by an other or a 
preceding to continue to dommatc us m a region where we have m 
reality passed from it to the notion of determination by self or by 
self-acknowledged ideals As the correction from the one side 
consists m a more whole-hearted acceptance of the conception of 
determination by an ideal as the essence of mind, so from the other 
side it must consist m the recognition of the valuelessness of a freedom 
which does not mean submission to a self-chosen, though not self- 
created, law 

The solution here suggested is probably more likely to meet with 
opposition frcmi the side of idealism than of Pragmatism It 
involves, it will be said, the nahty of time, the dependence of the 
Infinite in the finite, and therewith a departure from the whole Ime 
of Hegelian thought (1) Ic docs surely involve the reality of time 
in ihc St list that it involves the reality of existence which it is agreetl 
IS process Without process the ett rnal is not complete or, if eternity 
int .vns completeness, is not truly eternal Our mistake lies 111 abstrac- 
tion of the one from the other, which, as always, ends m confusion 
of the one with the other 1 ruth lies m giving each its place Not 
only does eternity assert the conception of the hour but the hour 
asserts the conception of eternity — witn what adeejuacy is another 
question (2) 'Ihe stconel of the .above objections takes its point 
from the contradiction to religious consciousness which seems to be 
involved This is certainly a mistake Religious consciousness 
asserts, no doubt, that (lod is lucessaiy to the soul from Him as 
its insjuration, to Him as its ideal are all things But it asserts with 
eijiial emphasis that the soul is necessary to God To declare itself 
an unnetc'ssary creation is surely on the part of the individual soul 
the height of impict> God lives in the soul as it m Him He also 
might sa>, from it as Ills offspnnjj, to it as the objt t of His outgoing 
love are all things (3) It is a mistake to attribute to Hegel the 
tloctnne that time is an illusion It in a well-known p,issage (Logto 
§ 212) he seems to countenance the bpinoxistic view he immediately 
corrt'cts it bv assigning an " actualizing force " to this illusion and 
making it a “ neccssaiy dynamic element of truth ” Consistently 
with tins we have tlie conclusion stated m the succeeding section 
on the Will *' Good, the final end of the world, has being only 
while it constantly produces itself And the world of the spirit 
and the world of nilure continue to have this distinction, that the 
latter moves only in a recurring cycle while the former certainly 
also makes progress ” The mistake is not Hegel’s but ours It 
IS to be remedied not by giving up the idea of the Infimte''but by 
ceasing to think of the Infinite as of a being endowed wath a static 
perfection which the finite will merely reproduces, and definitely 
recognizing the forward cllort of the finite as an essertial element 
in Its solf-expres-,ion If there be any truth in this suggestion it 
seems likely that the last word of idealism, like the first, will prove 
to bo that the tv’pe of the highest reality is to be sought for not in 
any fixed Parmenidean circle of achieved being but in an ideal of 
good which wlule never fully expressed under the form of time 
can nev or become actual and so fulfil itself under any other 

Bi BUCK. RA PHY — b\) Gofieral works besides tlwse of the writers 
mentioned aliove • W Wallace, Prolegomena to the Studv of Hegel 
(1894), ami Hegel’s Philosophy of Mind (1894) ; A Seth and R B 



IDELER— IDENTIFICATION 287 


Haldane, Essays tn Phtl. CrtHctsm O883) , John Watson, Kant amd 
kts English Oritics (l88i) , J B Bailhe, Idealistic Construction of 
Eifperience {190^ . J S. Mackenzie, Outlines 0/ Metaphysics (1902) . 
A L Taylor, Elements of Metaphysics (1903) , R L Nettlcship, 
Lectures and Remains (1897) , D G Ritchie, Philosophical Studies 

(B) Works on particular branches of philosophy (a) Logic — 

F H. Bradley, Principles of Logic (1883), B Bosanquet logic 
(1888) and Essentials of Logic (1895) {h) Psychology—] Dewey, 

Psychologv (1886), G F Stout, AnalvUc Psychology (iSgft) , B 
Bosanqnet, Psychology of the Moral Self (1897) (c) Ethics — F H 

Bradley, Ethical Sit^tes (1876) , J Dewey, Ethics (1891) , W R 
Sorlay, Ethics of Naturalism {2nd cd , 190^) , J S Mackenzie, A/awwaZ 
0/ £z«jcs (4th ed , 1900) , J H Muirhcad, ZT/cwcmZs 0/ FZAirs (3rd ed , 
1910) Politics and Economics — B Bosanqnet, Philosophical 

Theory of the State (1899), and Aspects of the Social Problem (1895) , 
B Bonar, Philosophy and Political Economy in their historical 
Relations (1873) . D G Ritchie, Natural Rights (189s) . J S 
Mackenzie, An Introd to Social Phil (1890) , J MacCunn, Six 
Radical Thinkers (1907) [e) Aesthetic— Bosanquet, History of 

Aesthetic (1892), and tntrod to Hegel's Phtl of the Fine Arts (1886) , 
W Hastie, Phil of Art by Hegel and Michelet (1886) {/) Religion — 

J TAoyce, Religious Aspect of Philosophy (1885), and The Comeption 
of God (1897) , R B Haldane, The Patluvay to Reality (1903) , 
E. Caird, Evolution of Religion (1893) , J Caird, Introd to the Phil 
of Religion (1880) , H Jones, Idealism as a Prnrttral Creed (rqtJO) 

(C) Recent Criticism Besides works, mentioned in the text W 
James, Pragmatism (1907), A PluraLstic Universe (Kjog), The 
Meaning of Truth (1909) , H Sturt, Personal Idealism (1902) , 
F C S Schiller, (1903), G E Moore, Pnnctpta ethiea , 
H Rashdall, The Theory of Good and Evil (1907) 

See also Ethics and Metaphysics (J H Mu ) 

IDELER, CHRISTIAN LUDWIG (1766-1846), German chrono- 
logist and astronomer, was born near Perleberg on the 21st of 
September 1766 After holding various official posts under the 
Prussian government he became professor at the university of 
Berlin m 1821, and eighteen years later foreign meml'ier of the 
Institute of France. From 1816 to 1822 he was tutor to the 
young princes William Frederick and Charles He died m Berlin 
on the loth of August 1846 He devoted hts life chiefly to the 
examination of ancient systems of chronology Tn 1825-1826 
he published his great work, Handbuch der mathematischen und 
techmschen Chronologte (2 vols , 2nd ed , 1883), re-edited as 
Lehrbu h der Chronologte (1831) , a supplementary volume, 
Die Zettrechnung der Chtnesen, appeared m 1839 Beside these 
important works he wrote also Untersuchungen vber d Ursprung 
und d Bedeutung d S ternn a m eii (iSoc)) und Ober d Ursprung d 
Thterkretses (1838) With Kolte he published handbooks on 
English and French language and literature His son, Juiius 
Ludwig Ideler (1809-1842), wrote Meleorologta veierum 
Graecorum et Romanorum (1832) 

IDENTIFICATION (Lat idem, the same), the process of 
proving any one’s identity, t e that he is the man he purports 
to be, or — if he is pretending to be some one else — the man 
he really is , or m case of dispute, that he is the man he is 
alleged to be As more stienuous efforts have been made for the 
pursuit of criminals, and more and more severe penalties are 
inflicted on old offenders, means of identification have become 
essential, and various processes have been tried to secure that 
desirable end For a long time thc\ continued to be most im- 
perfect ; nothing better was devised than rough and ready 
methods of recognition depending upon the memories of officers 
of the law or the personal impressions of witnesses concerned 
m the case, supplemented in more recent years by photographs, 
not always a safe and unerring guide. The machinery employed 
was cumbrous, wasteful of time and costly Detective policemen 
were marched m a body to inspect arrested prisoners in the 
exercising yards of the prison Accused persons were placed 
m the midst of a number of others of approximately like figure 
and appearance, and the prosecutor and witnesses were called 
m one by one to pick out the offender Inquines, with a detailed 
description of distinctive marks, and photographs were circu- 
lated far and wide to local police forces Officers, police and 
prison waiders were despatched in person to give evidence of 
identity at distant courts Mis-identification was by no means 
rare. Manv remarkable cases may be quoted One of the most 
notable was that of the Frenchman Lesurques, in the days of 
the Directory, who was positively identified as having robbed 


the Lyons mail and suffered death, protesting his innocence 
of the crime, which was afterwards brought home to another 
man, Duboscq, and this terrible judicial error proved to be the 
result of the extraordinary likeness between the two men. 
Another curious case is to be found in American records, when a 
man was indieted for bigamy as James Hoag, who averred that 
he was really Thomas Parker. There was a marvellous conflut 
of testimony, even wives and families and personal friends being 
misle<l, and there was a narrow escape of mis-identification 
The leading modern case in England is that of Adolf Beck (1905) 
Beck (who eventually died at the end of 1909) was arrested on 
the complaint of a number of women who positively swore to 
his identit) as .Smith, a man who had defrauded them An 
ex-poheeman who had originally .arrested Smith also swore that 
licck was the same man There was a grave miscarriage of 
justice Beck was sentenced to penal serMtude, and although 
a closer examination of the personal marks showed that Beck 
could not possibly be .Smith, it was onK after a scandalous delay, 
due to the obstinacy of responsible ofiuiaK, that lelief was 
afforded It has to lie admitted that oviflentc as to identity 
based on personal impressions is perhaps of all i lasses of cs idencc 
the least to be relied upon. 

Such elements of uncertainty cannot easily be eliminated 
from any system of jurisprudence, but some improvements m 
the methods of identification have been intioduced m recent 
years The first was in the adoption of anthropometry (r/ v ), 
which was invented by the Fremh savant, A liertillon The 
reasons that led to its general supersession may be summed up 
in Its costliness, the demand for superior skill in subordinate 
agents and the liability to errors not easy to trace and correct 
A still more potent reason remained, the comparative failure 
of results It was found m the first four years of its use in England 
and Wales that an almost inappreciable numl)er of identifications 
were effected by the anthropometric system , namely, 132 in 
1898, 243 m 1899, 462 in 1900, and 503 m igoi, the year m 
which it was supplemented by the use of “ finger prints ” (</ v ) 
The figures soon increased by leaps and bounds In 1902 the 
total number of searches among the rcconls were 682O and the 
identification> 1722 for London and the provinces , m 1903 
the searches were 11,919, the identifications 3642, foi the 
first half of 1904 the searches were 6697 and the identifications 
2335 To India and some of the colonies the results were still 
more remarkable, the recognitions m 1903 were 9512, and 
17,289 m 1904. Were returns available from other countries 
very similar figures would no doubt be shown Among those 
countries are Ireland, Australasia, t'eylon, South Africa, and manv 
great cities of the United States , anej the system is extending 
to Germany, Austria-Hungary and other parts of Europe 

The receird of finger prints m h.ngland and Wales is k< pt by 
the Metropolitan police at New Scotland Yanl 'They were at 
first limited to persons convu ted at courts at quarter sessions 
and assizes and to all persons sentenced at minor couits to more 
than a memth without option of fine for serious offences The 
finger prints wh< n taken bv prison warders are forwarded to 
London for registration and reference on demand The total 
number of finger-print slips was 70,000 in 1904, and weekly 
additions were being made at the rate of 330 slips. The 
advanti^es of the record system need not be emphasized By 
Its means identification is prompt, inevitable and .ibsolutely 
accurate By forwarding the finger prints of all remand'd 
prisoners to New Scotland \'ard, their antecedents are established 
beyond all hesitation. 

In past times identification of criminals who had passed through 
the hands of the Law was compassed by branding, imprinting 
bv a hot iron, or tattooing with an indelible sign, such as a crown, 
fleur de lys or initials upon the shoulder or other part of the Ixjdy 
Tim practice, long smee abandoned, was in a measure continued 
m the British army, when offenders against military law were 
ordered by sentence of court-martial to be marked with “ J) ” 
for deserter and “ B C ” bad character ; this ensured their 
recognition and prevented rc-enlistment , but all such penalties 
have now disappeared. (A G ) 



288 IDEOGRAPH- 

IDEOGRAPH (Or lota, idea, and ypd<f>€iy, to write), a symbol 
or chanuter painted, written or inscribed, representing ideas 
and not sounds , such a form of writing is found in Chinese 
and in most of the Egyptian hieroglyphs (see Writing) 

IDIOBLAST (Gr oStos, peculiar, and ^Aairros, a shoot), a 
botanical term for an mclividual cell which is distinguished 
by its shape, size or contents, such as the stone-cells m the soft 
tissue of a pear 

IDIOM (Gr something peculiar and personal , tStos, 

one's own, personal), a form of expression whether in words, 
grammatical construction, phraseology, &c., which is peculiar 
to a language , sometimes also a special variety of a particular 
language, a dialect. 

IDIOSYNCRASY (Gr. l^iwrvyKpairla, peculiar habit of body 
or temperament , 18104, one’s own, and o-oyKpao-is, blending, 
tempering, from (rvyKfpdi'vifrSai, to put together, compound, 
mix), a physical or mental condition peculiar to an individual 
usuallv taking the form of a special susceptibility to particular 
stimuli ; thus it is an idiosyncrasy of one individual that 
abnormal sensations of discomfort should be excited by certain 
odours or colours, by the presence m the room of a cat, &c , 
similarly certain persons are found to be peculiarly responsive or 
irresponsive to the action of particular drugs The word is also 
used, generally, of any eccentricity or peculiarity of character, 
appearance, &c 

IDOLATRY, the worship ((ir Xarptia) of idols (Gr. 

I e. images or other objects, believed to represent or be the 
abode of a superhuman personality The term is often used 
generically to include such varied forms as litholatry, dendrolatry, 
[lyrolatrv, zoolatry and even nccrolatry In an age when the 
stud\ of religion was practically confined to Judaism and 
Christianity, idolatry was regarded as a degeneration from an 
untoirupt primeval faith, but the compaiative and historical 
investigation of religion has shown it to be rather a stage of an 
upward movement, and that by no means the earliest It is 
nut found, for instance, among Bushmen, huegians, Eskimos, 
while It reached a high development among the great civiliza- 
tions of the ancient world in both hemispheres ' Its earliest 
stages arc to be sought m naturism and animism To give 
concreteness to the vague ideas thus worshipped the idol, at 
first rough and crude, conics to the help of the sax age, and m 
(ouise of time through inability to distinguish subjective and 
objective, comes to be identified with the idea it originally 
symbolized I'ho degraded form of animism known as fetichism 
Is usually the direct antecedent of idolatry A fetich is adored, 
not for Itself, but for the spirit who dwells m it and works through 
it Fetiches of stone or wood were at a very early age shaped 
.ind polished or coloured and ornamented A new step was 
taken when the top of the log or stone was shaped like a human 
liead ; the rest of the body soon followed Ihe process can be 
followed with some distinctness m Gieece Sometimes, as in 
Babylonia and India, the representation combined human and 
animal forms, but the human figure is the predominant model , 
man makes God after his own image 

Idols may be private and personal like the teraphim of the 
Hebrews or the little figures found in early Egyptian tombs, 
or^ — a late development, public and tribal or national. Some, 
like the ancestral images among the Maoris, are the intermittent 
abodes of the spirits of the dead 

As the earlier stages in the development of the religious con- 
sciousness persist and are often manifest in idolatry, so m the 
higher stages, when men have attained loftier spiritual ideas, 
idolatry itself survives and is abundantly visible as a reactionary 

* According to Varro the Romans had no animal or human image 
of a god for 170 years after the founding of the city, Herodotus 
(1 131) says the Persians had no temples or idols before Artaxerxes I , 
Lucian {De saenf 11) bears similar testimony for Greece and as to 
idols (Dea Svr 3) for Egypt Eusebius (Praep Evang 1 9) sums 
uj-) the theory of antiquity m his statement " the oldest peoples had 
no idols ” Images of the gods indeed presuppose a definiteness of 
conception and powcis of discrimination that could only be the result 
of history and reflection The iconic age everywhere succeeded to 
an era m which the objects of worship were anicomc, e g wooden 
posts, stone steles, cones 
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tendency The history of the Jewish people whom the prophets 
sought, for long in vain, to wean from worshipping images 
IS an illustration , so too the vulgarities of modern popular 
Hinduism contrasted with the lofty teaching of the Indian 
sacred books. 

In the New Testament the word fiSioXoXaTpeia {tdololatria, 
afterwards shortened occasionally to (ISoXarpela, tdolatna) 
occurs in all four times, viz. m i Cor x 14, Gal. v 20, i Peter 
iv. 3 , Col 111 5 In the last of these passages it is used to 
describe the sm of covetousness or “ mammon-worship.” In 
the other places it indicates with the utmost generality all the 
rites and practices of those special forms of paganism with which 
Christianity first came into collision It tan only be understood 
by reference to the LXX , where ci^wAoi- (like the word “ idol ” 
in A.V ) occasionally translates indifferently no fewer than 
sixteen words by which in the Old Testament the objects of 
what the later Jews called “strange worship” (i;' ^yai) an 
denoted (see Encyclopaedia Dtbltca) In the widest acceptation 
of the word, idolatry m any form is absolutely forbidden in 
the second commandment, which runs “ Thou shalt not make 
unto thee a graven image , [and] to no visible shape in heaven 
above, or in the earth beneath, or m the water under the 
earth, shalt thou bow down or render service” (sec Deca- 
loguk) For some account of the questions connected with 
the breaches of this law which are recorded m the history 
of the Israelites see the article Jews , those differences 
as to the interpretation of the prohibition which have so 
seriously divided Christendom are discussed urulei the head of 

ICONOC LASTS 

In the ancient church, idolatry was naturally icckoncd among 
those magna crimina or great crimes against the first and second 
commandments which involved the highest ecclesiastical 
censures. Not only were those who had gone openly to heathen 
temples and partaken m the sacrifices (sacripcati) or burnt 
incense (thurificaii) held guilty of this crime , the same charge, 
m various degrees, was incurred by those whose renunciation 
of idolatry had been private merely, or who otherwise had used 
unworthy means to evade persecution, by those also who had 
feigned themselves mad to avoid sacrificing, by all promoters 
and cncouragers of idolatrous rites, and by idol makers, incense 
sellers and architects or builders of structures connected xvith 
idol worship Idolatry was made a crime against the state b\ 
the laxvs of Constantius (Cod. Theod \vi 10 4, 6), forbidding 
all sacrifices on pain of death, and still more by the statutes of 
Theodosius (Cod Theod xvi 10 12) enacted in 3Q2, m xvhich 
sacrifice and divination were declared treasonable and punish- 
able with death , the use of lights, incense, garlands and libations 
was to involve the forfeiture of house and land where they were 
used , and all who entered heathen temples were to be fined 
See Bingham, Antiqq bk xvi c 4. 

See also Image-worship , and, on the whole question, Religion 

IDOMENEUS, in Greek legend, son of Deucalion, giandson 
of Minos and Pasiphae, and king of Crete As a descendant 
of Zeus and famous for his beauty, he was one of the suitors of 
Helen , hence, after her abduction by Pans, he took part m the 
Trojan War, in which he distinguished himself by his bravery 
He is mentioned as a special favourite of Agamemnon (Iliad, 
IV 257). According to Homer (Odyssey, 111 191), he returned 
home safely with all his countrymen who had survived the war, 
but later legend connects him with an incident similar to that 
of Jephtha’s daughter Having been overtaken by a violent 
storm, to ensure his safety he vowed to sacrifice to PosAdon the 
first living thing that met him when he landed on his native 
shore. This proved to be his son, whom he slew m accordance 
with his vow , whereupon a plague broke out m the island, 
and Idomeneus was driven out He fled to the district of Sal- 
lentum in Calabria, and subsequently to Colophon m Asia 
Minor, where he settled near the temple of the Clarian Apollo 
and was buried on Mount Cercaphus (Viigil, Aenetd, 111. 121, 
400, 531, and Servius on those passages) But ^e Cretans show ed 
his grave at Cnossus, where he was worshipped as a hero with 
Menones (Diod. Sic. v. 79). 
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IDRIA> a milling town in Carniola, Austria, 25 m. W. of 
Laibach. Pop. (1900) 5772. It is situated in a narrow Alpine 
valley, on the river Idria, an affluent of the Isonzo, and owes 
Its prosperity to the rich mines of quicksilver which were 
accidentally discovered m 1497. Since 1580 they have been 
under the management of the government. The mercurial ore lies 
in a bed of clay slate, and is found both mingled with schist 
and m the form of cinnabar A special excellence of the ore 
IS the greatness of the yield of pure metal compared with the 
amount of the refuse As regards the quantity annually ex- 
tracted, the mines of Idria rank second to those of Almaden in 
Spam, which are the richest in the world 

IDRIALIN, a mineral wax accompanying the mercury ore in 
Idiia According to Goldschmidt it can be extracted by means 
of xylol, amyl alcohol or turpentine , also without decomposi- 
tion, by distillation m a current of hydrogen, or carbon dioxide 
It IS a white crystalline body, very difficultly fusible, Ixnling 
above 440° C (824° F ), of the composition Its solution 

in glacial acetic acid, by oxidation with chromic acid, yielded 
a red powdery solid and a fatty acid fusing at 62° ( , and 
exhibiting all the characters of a mixture of palmitic and 
stearic acids 

IDRISI, or Edrisi fAbu Abdallah Mahommed Ibn Mahommed 
Ibn Abdallah Ibn Idnsi, c, a o 1099-1154], Arabic geographer 
Very little is known of his life Having left Islamic lands and 
become the courtier and panegyrist of a Christian prince, though 
himself a descendant of the Prophet, he was probably regarded 
by strict Moslems as a scandal, whose name should not, if 
possible, be mentioned. His great-grandfather, Idrisi II , 
“ iliamrillah,” a member of the great princely house which hacl 
reigned for a time as caliphs in north-west Africa, was prince 
of Malaga, and likewise laid claim to the supreme title (Com- 
mander of the Faithful) After his death m 1055, Malag.a was 
seized by Gianada (1057), and the Idrisi family then probably 
migrated to Ceuta, where a freedman of theirs held power Here 
the geographer appears to have been born m a h 495 (a d 1099) 
He is said to have studied at Cordova, and this tradition is con- 
firmed by his elaborate and enthusiastic desciiption of that 
city m his geography. From this work we know that he had 
visited, at some period of his life before a d 1154, both Lisbon 
and the mines of Andalusia He had also once resided ni'ar 
Morocco city, and once was at (Algerian) ('onstantme More 
precisely, he tells us that in a d 1117 he went to see the cave 
of the Seven Sleepers at Ephesus . he probably travelled ex- 
tensively m Asia Minor. From doubtful readings m his text 
some have inferred that he had seen part of the coasts of France 
and England We do not know when Roger II of Sicily (iioi- 
1154) invited him to his court, but it must have be^n between 
1125 and 1150 Idrisi made for the Norman king a celestial 
sphere and a disk representing the knowm world of his day — 
both in silver These only absorbed one-third of the metal 
that had been given him for the work, but Roger bestowed on 
him the remaining two-thirds as a present, adding to this 100,000 
pieces of money and the cargo of a richly-laden ship from 
Barcelona. Roger next enlisted Idnsi’s services in the compila- 
tion of a fresh description of the “ inhabited earth ” from 
observation, and not merely from books. The king and his 
geographer chose emissaries whom they sent out into various 
countries to observe, record and design , as they returned, 
Idiisi inserted m the new geography the information they 
brought. Thus was gradually completed (by the month of 
Shawwal, A.H 548=mid-January, a.d 1154), the famous work, 
best known, from its patron and originator, as Al Rojart, but 
whose fullest title seems to have been. The gotng out of a Curious 
Man to explore the Regions of the Globe, its Provinces, Islands, 
Cities and their Dimensions and Situation, This has been 
abbreviated to The Amusement of him who desires to traverse 
the Earth, or The Relaxation of a Curious Mind The title of 
Nubian Geography, based upon Sionita and Hezronita’s mis- 
reading of a passage relating to Nubia and the Nile, is entirely 
unwarranted and misleading. The Rogenan Treatise contains 
a full description of the world as far as it was known to the 
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author. The “ inhabited earth ” is divided into seven “ climates,’’ 
beginning at the equmoctial line, and extending northwards 
to the limit at which the earth was supposed to be rendered 
uninhabitable by cold. Each climate is then divided by per- 
pendicular lines into eleven equal parts, beginning with the 
western coast of Africa and ending with the eastern coast of 
Asia The whole world is thus formed into sevent) -seven equal 
square compartments The geographer begins with the first 
part of the first climate, including the westernmost part of the 
.Sahara and a small (north-westerly) section of the Sudan (iif 
which a vague knowledge had now been acquired by the Moslems 
of Barbary), and thence proceeds eastward through the diffeient 
divisions of this climate till he finds its termination in the .Sea 
of China He then returns to the first part of the second climate, 
and so proceeds till he reaches the eleventh part of the seventh 
climate, which terminates m north-east Asm, as he conceives 
that continent The inconveniences of the arrangement (ignoring 
all divisions, physical, political, linguistic or religious, which 
did not coincide with those of his “ climates ”) are obvious 

Though Idrisi was in such close relations with one of the 
most civilized of Christian couits and states, we find few traces 
of his influence on European thought and knowledge The c hu f 
exception is perhaps in the delineation of Afiica m the woi Id- 
maps of Marino .Sanuto (q v ) and Pietro Vesronte, His account 
of the v’oyage of the Ma^hrunn or “ Deceived Men ” of Lisbon 
in the Atlantic (a voyage on which they seem to have visited 
Madeira and one of the Canaries) may have had some effect in 
stimulating the later ocean enterprise of Christian manners , but 
we have no direct evidence of this Idrisi’s Ptolemaic leanings 
give a distinctly retrograde chaiacter to certain jiarts of his 
work, such as cast Africa and south Asia , and, in spite of the 
record of the Lisbon Wanderers, he fully shares the common 
Moslem dread of the black, viscous, stormy and wind-swept 
waters of the western ocean, whose limits no one knew, and over 
which thick and perpetual darkness broodcfl At the same time 
his breadth of view, his dear recognition of scientific truths 
(such as the roundness of the world) and his wide knowledge 
and intelligcmt applic.ition of preceding work (such ns that of 
Ptoleni) , Masudi and .Al Jayhani) must not be forgotten He 
also preserves and embodies a considerable amount of private 
and special information— especially as to Scandinavia (m whose 
delineation he far surpasses his predecessors), portions of the 
African coast, the river Niger (whose name is perhaps first to 
be found, after Ptolemy’s doubtful Nigcir, in Idrisi), portions 
of the African coast, Egypt, Syria, Italy, France, the Adiiatir 
shoi e-lands, Germany and the Atlantic islands No other 
Arabic work contains a larger assortment of valuable geographical 
facts, unfortunately the place-names are often illegible or hope- 
lessly corrupted in the manuscripts Idrisi’s world-map, with 
all its shortcomings, is perhaps the best product of that strangely 
feeble thing— the Mahommedan cartography of the middle ages. 

Besides the Rojari, Idrisi wrote another work, largely geo 
graphical, cited by Abulfida as The Book of Kingdoms, but 
apparently entitled by its author The Gardem of Ilumamty 
and the Amusement of the Soul This was composed for William 
the Bad (1154-1166), son and successor of Roger II., but is 
now lost He likewise wrote, according to Ibn Said, on Medtea- 
ments, and composed verses, which are referred to by the Sicilian 
Mahommedan poet Ibn Bashrun. 

Two manuscripts of Idnsi exist in the Bibliothfeque Nationale, 
Pans, and other two m the Bodleian Library, Oxford One of the 
English MSS , brought from Egypt by Greaves, is illustrated by a map 
of the known world, and by thirty-three sectional maps (for each 
part of the first three climates) The second manuscript, brought 
by Pococke from Syna, bears the date of a h 906, or a D 1500 
It consists of 320 leaves, and is illustrated by one general and seventy- 
seven particular m^s, the latter consequently including all the parts 
of every climate The general map was published by Dr Vincent in 
his Pertplus of the Erythraean Sea A copy of Idrisi’s work in the 
Escorial was destroyed by the fire of 1671 

An epitome of Idnai's geography, m the onginal Arabic, wa.s 
printed, with many errors, in 1592 at the Medicean press m Rome, 
from a MS preserved m the Grand Ducal hbrary at Florence 
{De geographta untversalt Hortulus cuihsstmus . . ) Even the 

description of Mecca « here omitted Pococke supplied it from 

XIV 10 



IDUMAEA 


his MS. In many bibliographical works tins impression has been 
wrongly characterized as one of the rarest of books In 1619 two 
Maronite scholars, Gabriel Sionita and Joannes Herromta, pnblished 
at Pans a Latin translation of thus epitome (Geographta Nubxtnsts, 
id 0<:t, aicurahssima tottus ovbis tn VII cltmata dtvtat desertpho). 
Besides its many inaccuracies of detail, this edibou, by its unlucky 
title of Nubian Geography, started a fresh and fundamental error 
as to Idnsi’s ongin . this was founded on a misreading of a passage 
where Idnsi describes tlie Nile passing into Egypt through Nubia— 
not “ tarram nosiram,” as this version gives, but “ tertam tUtus ” 
IS here the true translation George Hieronymus Velschius, a 
German scholar, had prepared a copy of the Arabic original, with 
a T atm translation, which he purposed to have illustrated with notes , 
but death mterrupted this oesign, and his manuscript remains in 
the university hliraty of Jena Casin Ar Htsp 11 13) mentions 
that he had determuK'd to re-echt this work, but he appears never 
to have executed hes intention The part relating to Africa was 
ably edite'd by Johann Melchior Hartmann {Commentatio de geo- 
graphta Africae Edristana, Gdttingen, 1791, and Edrutt Africa, 
(rottmgen, 1796) Hero are collected the notices of each region 
111 other Moslem writers, so as to form, for the tmie, a fairly complete 
body of Arabic geography as to Africa Hartmann afterwards 
published Idnsi’s Spam {Htspania, Marburg, 3 vols , i8oz 1818) 

An (indifferent) h'rench translation of the whole of Idnsi's 
geography (the only complete version which has yet appeared), 
based on one of the MSS of the Bibhoth^iqiie Nationale, Pans, was 
published by Am6d6e Jaubert m 1S36-1840, and forms volumes 
V and vi of the Recuetl de voyages issued by the Pans Soci6t6 <le 
Gtographie . but a gocxl and complete edition of the onginal text is 
still a desideratum. A number of Oriental scholars at Leiden deter- 
mined in i86i to undertake the task Spain and western Europe 
were assigned to Dozy , eastern Europe and western Asia to Eugtl- 
mann , central and easteni Asia to DeWmery, and Afnca to 
de Goeje The first portion of the work appeared in 1866, under the 
title of IJescnphoH de I'Afrtt/ue ei de I'Espagne par Ednst, texte arabe, 
publti avec une iraduetton, des notes et un glossaire par It Dots' et 
M / dr (Leiden, E. J Brill, 1866) , but the other collaborators 
did not furnish their quota Othei parts of Idnsi’s work have been 
separately edited , e g " Spain " (Desenpeton de Lspaha de 
Aledns), by J A Condfe, in Arabic and Spanish (Madrid, 1799) ; 
" Sitily ” (Desrruione della Stcilta . . dt hlidris), by 1 ’ D Magri 
and F Tardia (Palermo, 1764) , " Italy ” (Italia descntla nel “ hhro 
del Re Ruggero,” compilato da Ednst) , by M Amari and C Schiaparelli, 
in Arabic and Italian (Rome, 1883) , " Syria ” (Syria desertpta a 
. El Ednsio ), by E F C Rosenmuller, in Arabic and Latin, 
1825, and (Idristt Avria), by J Gildemeister (Bonn, 1885) 
(the last a Beilage to vol viii ol the Zeilschrift d dtntsih Faldstina- 
Vereins) See also M Casin, liibhotheca Arabtco-Hisbana Escuria- 
lensts (2 vols, Madrid, 1760-1770). V I^agus, " lonsii notitiam 
terrarum Balticarum ex commerciis Scandinavorum et Italorum 
ortam esse ” is\ AtH del I V° Coneresso inter not deglt onentahsti 
tn Ell erne, p 395 (Florence, 1880) , R A Brandel " Om och ur den 
arabiske geografen Idnsi," i 4 A:ad afhand (Upsala, 1894) (CRB) 

IDUMAEA (’ISov/iata), the Greek equivalent of Edom (din), 
a territory which, in the works of the Bibhcal writers, is considered 
to he S.E of the Dead Sea, between the land of Moab and the 
Gulf of Akaba. Its name, which is connected with the root 
meaning “ red,” is probably applied in reference to the red 
sandstone ranges of the mountams of Petra ^ This etymology, 
however, is not certain. The apparently theophorous name 
Obed-Edom (2 Sam. vi. 10) shows that Edom is the name of a 
divinity. Of this there is other evidence , a Leiden papyrus 
names Etum as the wife of the Semitic fire-god Reshpu. 

The early history of Edom is hidden m darkness. The 
Egyptian references to it are few, and do not give us much 
light regarding its early mhabitants In the early records of 
the Pentateuch, the country is often referred to by the name 
of Seir, the general name for the whole range of mountams on 
the east side of the Jordan-Araba depression south of the Dead 
Sea. These mountams were occupied, so early as we can find 
any record, by a cave-dwelling aboriginal race known as Hontes, 
who were smitten by the much-discussed king Chedorlaomcr 
(Gen xiv. 6) and according to Deut li. 22 were driven out by 
the Semitic tribes of Esau’s descendants. The Hontes are to 
us little more than a name, though the discovery of cave-dwellers 
of very early date at Gezer in the excavations of 1902-1905 has 
enabled us to form some idea as to their probable culture-status 
and physical character 

The occupants of Edom dunng practically the whole period 
of Biblical history were the Bedouin tribes which claimed 

* A CUZ10U9 etymological speculation connects the name with the 
story oi Esau’s begging for Jacob's pottage, Gen. xxv 30. 


descent through Esau from Abraham, and were acknowledged 
by the Israelites (Deut. xxiii. 7) as km. That they mtennamed 
with the earlier stock is suggested by the passage m Gen. 
xxxvi. 2, naming, as one of the wives of Esau, Ohohbamah, 
daughter of Zibeon the Honte (corrected by verse 20). Among 
the peculiarities of the Edomites was govenunent by certain 
officials known as d'd>Vi», 2 which the Enghsh versions (by too 
close a reminiscence of the Vulgate duces) translate “ dukes.” 
The now naturalized word “ sheilas ” would be the exact render- 
ing In addition to this Bedouin organization there was the 
curious institution of an elective monarchy, some of whose kings 
are catalogued in Gen xxxvi. 31-39 and 1 Chron 1 43-54. These 
kings reigned at some date anterior to the time of Saul. No 
deductions as to their chronology can be based on the silence 
regarding them m Moses’ song. Exodus xv. 15. There was a 
king m Edom (Num. xx. 14) who refused passage to the Israelites 
m their wanderings 

The history of the relations of the Edomites and Israelites 
may be briefly summarized. Saul, whose chief herdsman 
Doeg was an Edomite (1 Sam xxi. 7), fought successfully against 
them(i Sam xiv 47) Joab (i Kings xi. 16) or Abishai, as his 
deputy (i Chron xviii 11,13), occupied Edom for six months and 
devastated it , it was garrisoned and permanently held by David 
(2 Sam. vm 14). But a refugee named Hadad, who escaped 
as a child to Egypt and grew up at the court of the Egyptian 
king, returned in Solomon’s reign and made a senes of reprisal 
raids on the Israelite territory (i Kmgs xi. 14) This did not 
prevent Solomon mtroducing Edomites into lus harem (1 Kmgs 
xi i) and maintaining a navy at Ezion-geber, at the head of 
the Gulf of Akaba (i Kmgs ix 26) Indeed, until the time of 
Jehoram, when the land revolted (2 Kings vin 20, 22), Edom 
was a dependency of Judah, ruled by a viceroy (i Kings xxu 
47). An attempt at recovering their independence was tempor- 
arily quelled in a campaign by Amaziah (2 Kings xiv. 7), and 
Azariah his successor was able to renew the sea trade of the Gulf 
of Akalia (2 Kings xiv. 22) which had probably languished since 
the wreck of Jehoshaphat’s ships (i Kings xxu 48), but the 
ancient kingdom had been re-esUbhshed by the time of Ahaz, 
and the king’s name, Kaush-Malak, is recorded by Tiglath 
Pileser. He made raids on the territory of Judah (2 Chron. 
xxviii. 17). The kingdom, however, was short-lived, and it was 
soon absorbed into the vassalage of Assyria. 

The later history of Edom is curious By the constant west- 
ward pressure of the eastern Arabs, which (after the restraining 
force of the great Mesopotamian kingdoms was weakened) 
assumed irresistible strength, the ancient Edomites were forced 
across the Jordan-Araba depression, and with their name 
migrated to the south of western Palestine In i Maccabees 
V. 65 we find them at Hebron, and this is one of the first indica- 
tions that we discover of the cis-Jordanic Idumaea of Josephus 
and the Talmud 

Josephus uses the name Idumaea as including not only 
GobaUtis, the original Mount Seir, but also AmaJekitis, the land 
of Amalek, west of this, and Akrabatine, the ancient Acrabbim, 
S.W of the Dead Sea. In War IV viii. i, he mentions two 
villages “ m the very midst of Idumaea,” named Betaris and 
Capimrtobas. The first of these is the modem Beit Jibrin 
(see EleuthkropolisX the second is Tuffiih, near Hebron. 
Jerome describes Idumaea as extending from Beit Jibrin to 
Petra, and ascribes the great caves at the former place to cave- 
dwellers like the aboriginal Hontes. Ptolemy’s account presents 
us with the last stage, m which the name Idumaea^is entirely 
restricted to the cis-Jordomc district, and the old trans-Jordanic 
r^on IS absorbed in Arabia. 

The Idumaean Antipater was appointed by Julius Caesar 
procurator of Judaea, Samaria and Galilee, as a reward for 
services render^ against Pompey. He was the father of Herod 
the Great, whose family thus was Idumaean in ongm. (See 
Palestine.) (R a s M) 

® The same word is used in the anonymous prophecy incorporated 
m the book of Zachanah (xu 5), and in one or two other places as 
well, of Hebrew leaders. 
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IDUN, or Iduna, in Scandinavian mythology, the goddess 
of youth and coring. She was daughter of the dwarf Svald and 
wife of Bragi She was keeper of the golden apples, the eating 
of which preserved to the gods their eternal youth. Loki, 
the evil spirit, kidnapped her and the apples, but was forced 
by the gods to restore her liberty. Iduii personifies the year 
between March and September, and her myth represents tlio 
annual imprisonment of spnng by winter. 

IDYL^ or Idyll (Gr uSukXiov, a descriptiv e piece, from ct&is, 
a shape or style ; Lat tdylltum), a short poem of a pastoral 
or rural character, m which something of the element of land- 
scape IS preserved or felt. The earliest commentators of anti- 
quity used the term to designate a great variety of brief and 
homely poems, m which the description of natural objects was 
introduced, but the pastoral idea came into existence in con- 
nexion with the Alexandrian school, and particularly with Theo- 
critus, Bion and Moschus, m the 3rd century before Christ. 
It appears, however, that tiSvKKiov was not, even then, used 
consciously as the name of a form of verse, but as a diminutive 
of «?(Sos, and merely signified “ a little piece m the style of 
whatever adjective might follow Thus the idyls of the pastoral 
poets were ttSvXXia aiVoA/Ka, little pieces in the goatherd 
style. We possess ten of the so-called “ Idyls ” of Theocritus, 
and these are the type from which the popular idea of this kind 
of poem IS taken. But it is observable that there is nothing in 
the technical character of these ten very diverse pieces which 
leads us to suppose that the poet intended them to be regarded as 
typical In fact, if he had been asked whether a poem was or 
was not an idyl he would doubtless have been unable to com- 
prehend the question As a matter of fact, the first of his 
l>oems, the celebrated “ Dirge for Daphnis,” has become the 
prototype, not of the modem idyl, but of the modern elegy, 
and the not less famous “ Festival of Adonis ” is a realistic 
mime. It was the six little epical romances, if they may be so 
called, which started the conception of the idyl of Theocritus. 
It must be remembered, howevei, that there is nothing in 
anaent literature which justifies tlie notion of a form of verse 
recognized as an “ idyl ” In the 4th century after Christ 
the word seems to have become accepted m Latin as covering 
short descriptive poems of very diverse characters, for the 
early MSS. of Ausomus contain a section of “ Edvlha,” which 
embraces some of the most admirable of the miscellaneous 
pieces of that writer. But that Ausomus himself called his 
poems “ idyls ” is highly doubtful. Indeed, it is not certain 
that the beading is not a mistake for “ Epyllia ” The word 
was revived at the Renaissance and applied rather vaguely 
to Latin and Greek imitations of Theocritus and of Virgil. It 
was also apphed to modern poems of a romantic and piastoral 
character published by such writers as Tasso m Italy, Monte- 
mayor m Portugal and Ronsard m French In 1658 the English 
critic, Edward Phillips, defined an “idyl” as “ a kind of 
eclogue,” but it was seldom used to describe a modern poem 
Mme Deshoub^res published a series of seven Idylles in 1675, 
and Boileau makes a vague reference to the form. The senti- 
mental German idyls of Salomon Gessner (in prose, 1758) and 
Voss (m hexameters, 1800) were modelled on Theocritus 
Goethe’s Alexis und Dora is an idyl. It appears that the very 
general use, or £d)use, of the word m the second lialf of the 
19th century, both in Enghsh and FVcnch, anses from the 
popularity of two works, curiously enough almost identical in 
date, by two eminent and pc^ular poets. The Jdylles herotqws 
(1858) of Victor de Laprade and the Idylls of the King 
(1859) of Tennyson enjoyed a success m either country which 
led to a wide mutation of the title among those who had, 
perhaps, a very inexact idea of its meaning. Among modem 
Germans, Berthold Auerbach and Jeremias Gotthelf luive been 
prominent as the composers of sentimental idyls founded on 
anecdotes of village life. On the whole, it is impossible to admit 
that the idyl has a place among definite literary forms Its 
character is vague and has often been purely sentimental, aund 
our conception of it is further obscured by the fact that though 
the noun carnes no bucolic idea with it in En^ish, the ac^ective 
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(“ idyllic ”) has come hi be synonymous with pastoral and 
rustic. (E- G ) 

IFFLAND, AUGUST WIIHBLM (1759-1814), German actor 
and dramatic author, was born at Hanover on the 19th of April 
1759 His father intended his son to be a dergyman, but the 
boy preferred the stage, and at eighteen ran away to Goth.i 
m order to prepare himself for a theatrical (.aieei. He was 
fortunate enough to receive instruction fioin llans Ekhof, and 
made such rapid progress that he v/as able in 1779 to accept 
an engj^ement at the theatre m Mannheim, thin rising into 
prominence. He soon stood high in his profession, and extended 
his reputation by frequently playing in other towns. In 1790 
he settled in Berlin, where he became director of the national 
theatre of Prussia , and m 1811 he was made general director 
of all representations before royalty. Iflland produced ihc 
classical works of Goethe and Schiller with conscientious taic , 
but he had little understanding fur the drama of the romantic 
writers The form of play in which he was most at home, both 
as actor and playwright, was the domestic drama, the sentimental 
play of everyday life. His works are almost entirely destitute 
of imagination ; but they display a thorough mastery of the 
technical necessities of the stage, and a remarkable power of 
devising effeitive situations His best characters are simple 
and natural, fond of domestic life, but too much given to the 
utterance of sentimental commonplace. His best-known plays 
are Die Jager, Dienstpfiichty Die Advokateu, Die Mundel and 
Die Hageslolzen Iffland was also a dramatic critic, and German 
actors pUcc high value on the reasonings and hints lespcctmg 
their art in his Almanack fur Theater und T heater jrettnde In 
1798-1802 he issued his Dratnaitschen Werke in ib volumes, to 
which he added an autobiography {Metne theatralische Laufbahn). 
In 1807-1809 Iffland brought out two volumes of Nenc drama’ 
tisdie Werke Selections from his writings were aftci wards 
published, one in 11 (Leipzig, 1827-1828), the other m 10 volumes 
(Leipzig, 1844, and again i86o) .\s an actor, he was conspituous 
for his brilliant portrayal of comedy parts. His fine gentlemen, 
polished men of the world, and distinguished princes were 
models of perfection, and showed none of the traces of elabor.vte 
study which were noticed m his interpretation of tragedy. 
He especially excelled in presenting those types of middle-class 
life which appear in his own comedies. Iffland died at Berlin 
on the 22nd of September 18x4, A bronze portrait statue of 
him was erected in front of the Mannheim theatre in 1864. 

See K Duncker, Iffland in semen Schnften als Kiinstler, Le/irrr, 
und Direktor der Berliner Bxihne (1859) ; W Koffka, Iffland und 
Dalberg (1865) , and I.ampe, Sliidien utter Iffland al'. Dramatiker 
(Ccllc, 1899) inland’s interesting autobjograpliy, Memo theatra- 
Itsche Laufbahn, was republished by H Holstein in 1885 

IGLAU (Czech Jthlava), a town of Austiui, m Moravi.i, 
56 m N.W, of Briinn by rail. Pop. (1900) 24,387, of whom 
4200 are Czechs and the remainder Germans Iglau is situated 
on the Iglawa, close to the Bohemian frontier, and is one of the 
oldest towns in Moravia, being the centre of a German-speaking 
enclave Among the principal buildings are the churches of St 
Jakob, St Ignatius, St John and St Paul, the town-hall, and the 
barracks formed from a monastery suppressed imder the emixiror 
Joseph II. ITiere is also a fine cemetery, containing some 
remarkable monuments. It has the principal tobacco and cigar 
factory of the state monopoly, which employs about 2500 hands, 
and h^ besides a large and important textile and glass industry, 
com and saw-mills, pottery and brewing. Fairs are penodiailly 
held m the town , and the trade m timl^r, cereals, and linen and 
woollen goods is generally bnsk. 

Iglau is an old mimng town where, according to legend, the 
silver mines were worked so early as 799. King Ottakar I. 
(1198-1230) established here a mining office and a mint At a 
very early date it enjoyed exceptional privileges, which were 
confirmed by King Wenceslaus I m the year 1250. The town- 
hall contams a collection of municipal and mining laws dating as 
far back as 1389. At Iglau, on the 5th of July 1436, the treaty 
was made with the Hussites, by which the emperor Stgismund 
was acknowledged king of Bc^emia. A granite column near the 
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town marks the spot where Ferdinand I , in 1527, swore fidelity 
to the Bohemian states During the I'hirty Years’ War Iglau was 
twice captured by the Swedes. In 1742 it fell into the hands of 
the Prussians, and m December 1805 the Bavarians under 
Wrede were defeated near the town. 

IGLESIAS, a town and episcopal see of Sardinia in the province 
of Cagliari, from which it is 34 m W.N W. by rail, 620 ft. above 
sea-level Pop (1901) 10436 (town), 20,874 (commune). It 
IS finely situated among the mountains in the SW. portion 
of the island, and is (hiefl> important as the centre of a mining 
district , It has a government school for mining engineers 
The minerals arc' t'oineycd by a small railway via Monteponi 
(with Its large* lead and /me mine) to Portovesme (15 m S W 
of Iglesi.is in the sheltered gulf of CarloforU ), near Portoscuso, 
where they arc shipped 'I'he total amount of the minerals 
exti.K ted m Sardiniii m 1905 was 170,236 tons and their value 
^(■765, 054 (chiefly consisting of 99,749 tons of calamine zinc, 
26,01^1 of blende /me, 24,7c)8 tons of lead and 15,429 tons of 
lignite) the greater part of them— 118,009 tons— was exported 
from Portoscuso by sea and most of the rest from Cagliari, the 
/me going mainlv to 2\ntw’erp, and m a less proportion to 
Bordeaux and Dunkirk, while the lead is sent to Pertusola 
near Spe/ia, to be smelted At Portoscuso is also a tunny 
fishery 

'I’he cathedral of Tglesias, built by the Pisans, has a good 
facade (restored) , the interior is late Spanish Gothic. .San 
1 * rancesc 0 is a fine C,othic c hurch with a gallery over the entrance, 
while .Sta ( hiara and the church of the ( apuchms (the former 
dating from 1285) show a transition between Romanesque and 
Gothic. The battlemented town walls arc well preserved and 
pic turc'sque , the castle, built m 13215, now contains a glass 
factoiy The church of Nostra Signora del Buon Cammmo 
above the town (1080 ft ) commands a fine view 

IGNATIEV, NICHOLAS PAVLOVICH, Count (1832-1908), 
Russian diplomatist, was born at ht Petersburg on the 29th of 
january 1832. Ills fathei, C'aptam Paul Ignatiev, had been 
taken into favour bv the tsar Nicholas I , owing to his fidelity 
on the occasion of the military conspiracy in 1825 , and the 
grand duke Alexander (afterwards tsar) stood sponsor at the 
boy’s luptism At the age of seventeen he became an ofluer 
of the Guards His diplomatic career b^'gan at the congress 
of Pans, after the Crimean War, where he took an active part 
as military attached in the negotiations regarding the rectification 
of the Russian frontier on the Lowei Danube Two years 
later (1858) he was sent with a small escort on a dangerous 
mission to Rhiva and Bokhara 'fhe khan of Khiva laid a plan 
for detaining him as a hostage, but he eluded the danger and 
tc turned satel>, after c'oncliicling with the khan of Bokhara a 
treaty of fncnclship His next diplomatic exploit was in the 
1 ‘ar lOa'^t, as plenipotentiaiv^ to the court of Peking. When the 
Chinese government was terrified by the advance of the Anglo- j 
French expedition of i860 and the burning of the Summer 
Palace, he worked on their fears so dexterously that he obtained | 
for Russia not imly the left bank of the .Amur, the original 
object of the mission, but also a large extent of territory and 
sea-coast south of that river. This success was supposed to 
pro\ e his capacitA for dealing with Orientals, and paved his way 
to the post of ambassador at Constantinople, which he occupied 
from 1864 till 1877. Here his chief aim was to liberate from 
Turkish domination and bring under the influence of Russia 
the Christian nationalities in general and the Bulgarians in 
particular. His restless activity in this field, mostly of a semi- 
oflicial and secret character, culminated in tlie Russo-Turkish 
war of 1877-1878, at the close of which he negotiated with the 
Turkish plenipotentiaries the treaty of San Stefano As the 
war w hich he had done so much to bring about did not eventually 
secure for Russia advantages commensurate with the sacrifices 
involved, he fell into disfavour, and retired from active service 
Shortly after the accession of Alexander III. m 1881, he was 
appointed minister of the mtenor on the understanding that he 
would carry out a nationalist, reactionary policy, but his shifty 
waj s and his administrative incapacity so displeased his imperial 


master that he was dismissed in the following year After that 
time he exercised no important influence in public affairs. He 
died on the 3rd of July 1908. 

IGNATIUS (’I-yvartos), bishop of Antioch, one of the “ Apos- 
tolic Fathers.” No one connected with the history of the early 
C hnstian Church is more famous than Ignatius, and yet among 
the leading churchmen of the time there is scarcely one about 
whose career we know so little Our only trustworthy infor- 
mation IS derived from the letters which he wrote to various 
churches on his last journey from Antioch to Rome, and from 
the short epistle of Polycarp to the Philippians The earlier 
patristic wi Iters seem to have known no more than we do. 
Irenaeus, for instance, gives a quotation from his Epistle to 
the Romans and does not appear to know (or if he knew he 
has forgotten) the name of the author, since he describes him 
(Adv. haer. v. 28 4) as “ one of those belonging to us ” (rts nZv 
yfi€T(ptt>v) If Eusebius possessed an> knowledge about Ignatius 
apart from the letters he never reveals it The only shred of 
extra information which he gives us is the statement that 
Ignatius ” was the second successor of Peter in the bishopric 
of Antioch ” (Erdes hist m 36) Of course m later times 
a cloud of tradition arose, but none of it bears the least evidence 
of trustworthiness The martyrologies, from which the account 
ol his martyrdom that used to appear m uncritical church 
histones is taken, are full of anachronisms and impossibilities. 
There are two main types — the Roman and the .Syrian — out 
of which the others are compounded 'Ihey contradict each 
other in many points, and even their own statements m different 
places are sometimes quite irreconcilable Any truth that 
the narrative may contain is hopelessly overlaid with fiction 
We are therefore limited to the Fpistles for our information, 
and before we can use even these we are confronted with a most 
' complex critical problem, a problem which for ages aroused 
the most bitter controversy, but which happily now, thanks 
to the labours of Zahn, Lightfoot, llamack and Funk, may be 
said to have reached a satisfactory solution 

I The Problem of the Three Recensions — 'Ihe Ignatian 
problem arises from the fact that we possess three different 
recensions of the Epistles (a) The short recension (often called 
the Vossian) contains the letters to the Ephesians, Magnesians, 
Trallians, Romans, Philadelphians, Smyrnaeans and to Poly- 
carp. This recension was derived in its Greek form from the 
famous Medicean MS at Florence and first published by Vossius 
m 1646 (see Theol Literaiurzcitung, 1906, 596 f , for an early 
papyrus fragment in the Berlin Museum, containing Ad Sniyrn. 
Ill fin.-\i\ init ) In the .Medicean MS. the Epistle to the Romans 
is missing, but a Greek version of this epistle was discovered 
by Ruinart, embedded in a martynum, in the National Library 
at Pans and published in 1689 There are also (i) a Latin 
version made by Robert Grosseteste, bishop of Lincoln, about 
1350, and published by Ussher in 1644 — two years before the 
Vossian edition appeared , (2) an Armenian version which 
was derived from a Syriac not earlier than the 5th century 
and published at Constantinople m 1783 , (3) some fragments 
of a Syriac version published m Ciireton’s edition of Ignatius , 
(4) fragments of a Coptic version first published in Lightfoot ’s 
work (11 859-882). (b) The long recension contains the seven 
Epistles mentioned above in an expanded form and several 
additional letters besides The Greek form of the recension, 
which has been preserved in ten MS.S , has thirteen letters, 
the additional ones bemg to the Tarsians, the Philippians, 
the Antiochians, to Hero, to Mary of Cassobola ancta letter 
of Mary to Ignatius The Latin form, of which there are thirteen 
extant MSS , omits the letter of Mary of Cassobola, but adds 
to the list the Laus Heronis, two Epistles to the apostle John, 
one to the Virgin Mary and one from Mary' to Ignatius, (c) The 
Syriac or CureUmtan recension contains only three Epistles, 
viz. to Polycarp, to the Romans, and to the Ephesians, and 
these when compared with the same letters in the short and 
long recensions are found to be considerably abbreviated. The 
Synac recension was made by William Cureton m 1845 ^rom 
three Synac MSS. which had recently been brought from the 
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Nitnan desert and deposited in the British Museum. One 
of these MSS belongs to the 6th century, the other two are 
later. Summed up in a word, therefore, the Ignatian problem 
IS this • which of these three recensions (if any) represents the 
actual work of Ignatius ? 

11 . History of the Controversy . — The history of the controversy 
may be divided into three periods . (a) up to the discovery 
of the short recension in 1646 , (b) between 1646 and the dis- 
covery of the Syriac recension in 1845 j ^^45 ^^e 

present day In the first stage the controversy was theological 
rather than critical The Reformation raised the question as 
to the authority of the papacy and the hierarchy. Roman 
Catholic scholars used the interpolated Ignatian Epistles very 
freely in their defence and derived many of their arguments 
from them, while Protestant scholars threw discredit on these 
Epistles The Magdeburg centuriators expressed the gravest 
doubts as to their genuineness, and Calvin declared that “ nothing 
was more foul than those fairy tales (naentts) published under 
the name of Ignatius ' ” It should be stated, however, that 
one Roman Catholic scholar, Denys Petau (Petavius), admitted 
that the letters were interpolated, while the Protestant Vedelius 
acknowledged the seven letters mentioned by Eusebius In 
England the Ignatian Epistles took an important place m the 
episcopalian controversy in the 17th century Their genuineness 
was defended by the leading Anglican writers, eg VVhitgift, 
Hooker and Andrewes, and vigorously challenged by Dissenters, 
e g the five Presbyterian ministers who wrote under the name 
of Smectymnuus and John Milton ^ The second period is 
marked by the recognition of the superiority of the Vossian 
recension. This was speedily demonstrated, though some 
attempts were made, notably by Jean Morin or Morinus (alxait 
1656), VVhiston (in 1711) and Meier (in 1836), to resuscitate 
the long recension Many Protestants still maintained that 
the new recension, like the old, was <i forgery The chief attack 
came from Jean Dailld, who m his famous work (1666) drew up 
no fewer than sixty-six objections to the genuineness of the 
Ignatian literature He was answered by Pearson, who in his 
Vindtctae eptstolarum S Ignatii (1672) completely vindicated 
the authenticity of the Vossian Epistles No further attack 
of any importance was made till the time of Baur, who like 
Daille rejected both recensions In the third stage — inaugurated 
in 1845 by Cureton’s work — the controversy has ranged round 
the relative claims of the Vossian and the Curetonian recensions 
Scholars have been divided into three camps, viz (1) those 
who followed Eureton m maintaining that the three Syriac 
Epistles alone were the genuine work of Ignatius Among 
them may be mentioned the names of Bunsen, A Ritschl, 
R A Lipsius, E de Pressens6, H Ewald, Milman, Bohringer 
(2) Those who accepted the genuineness of the Vossian recension 
and regarded the Curetonian as an abbreviation of it, eg 
Petermann, Denzinger, Uhlhorn, Merx, and in more recent times 
Th Zahn, J B Lightfoot, Ad Ilarnack and F X Funk (3) 
Those who denied the authenticity of both recensions, e g Baur 
and Hilgenfeld and in recent times van Manen,'^ Volter-* and 
van Loon * The result of more than half a century’s discussion 
has been to restore the Vossian recension to the premier position 

III The Origin of the Long Recension . — The arguments 
against the genuineness of the long recension are decisive 
(i) It conflicts with the statement of Eusebius. (2) The first 
trace of its use occurs m Anastasius of Antioch (a.d 598) and 
.Stephen Gobarus (c 575-600) (3) The ecclesiastical system 
of the letters implies a date not earlier than the 4th century. 
(4) The recension has been proved to be dependent on the 
Apostolical Constitutions (5) The doctrinal atmosphere implies 
the existence of Arian and Apollinarian heresies. (6) The 
added pass^es reveal a difference m style which stamps them 
at once as interpolations. ITiere are several different theories 

* In his short treatise “ Of Prelatical Episcopacy,” works lu. 
p. 72 (Pickering, 1851) 

® Tkeologisch Ttjdschrift (1892), 625-633 

* Ib. (1886) 114-136. Die Jgnatiamschen Brtefe (1892) 

Ib (1893) 275-316 
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with regard to the origin of the recension, home, eg. Leclerc, 
Newman and Zahn, think that the writer was an Arian and that 
the additions were made in the interest of Ananism Funk, 
on the other hand, regards the writer as an Apollinarian. Light- 
foot opposes both views and suggests that it is better ” to con- 
ceive of him as writing with a conciliatory aim ' 

IV The Objections to the Curetonian Recension — The objections 
to the Syriac recension, though not so decisive, are strong 
enough to carry conviction with them (i) We have the express 
statement of Eusebius that Ignatius wrote seven Epistles 
(2) TTiere are statements in Polycarp’s Epistle which cannot 
1)0 explained from the three Syriac Epistles (3) The omitted 
portions are proved by Lightfoot after an elaborate anal) sis to 
be written in the same style as the rest of the epistles anti could 
not therefore have been later interpolations (4) 'ihe ( u re- 
toman letters are often abrupt and broken an<l show signs <*f 
abridgment (5) The discovery of the Armenian version proves 
the existence of an earlier Syriac recension corresponding to 
the Vossian of which the Curetonian may be .ui abbrtviation 
It seems impossible to account for the origin of the ( uietonian 
recension on theological grounds The theory that the abndg- 
ment was made in the interests of Eutychianism or Moiio- 
physitism cannot be substantiated. 

V The Date and Genuineness of the Vossian Eptsilei -We .ire 
left therefore with the seven Epistles Are they the genuine 
work of Ignatius, and, if so, at what date were they written ^ 
The mam objections are as follows (i) The (onve\an(e of a 
condemned prisoner to Rome to be put to death in the amphi- 
theatre is unlikely on historical grounds, and the route taktn 
IS improbable for geographical reasons Ihis objection has \erv 
little solid basis (2) The heresies against whuh Ignatius 
contends imply the rise of the later Gnostic and Dotetu sects 
It IS quite certain, however, that Docetism was in existc m e in 
the 1st century (cf i John), while many of the principles of 
Gnosticism were in vogue long before the great Gnostic sec ts 
arose (cf the Pastoral Epistles) There is nothing in Ignatius 
which implies a knowledge of the teaching of B.asihcJes or 
Valentinus In fact, as Hamack says “ No ('hristian writer 
after 140 could have descrilscd the false teachers in the way that 
Ignatius does” (3) Tbc ecclesiastical system of Ignatius is 
too developed to have arisen as early as the time of IVajan 
At first sight this objection seems to be almost fatal But we 
have to remember that the bishops of Ignatius are not bishops 
in the modem sense of the word at all, but simply pastors of 
c,hurches They are not mentioned at all in two Epistles, \i/ 
Romans and Philtppians, which seems to imply that this form 
of government was not universal It is only when we read 
mcidern ecclesiastical ideas into Ignatius that the objection has 
much weight 7 'o sum up, as Thlhorn says “The collective 
mass of internal evidenc'e against the genuineness of the Ic tters 

IS insufficient to counterbalance the testimon) of the 
Epistle of Poly carp in their favour He who would prove the 
Epistles of Ignatius to be spurious must begin by proving the 
Epistle of Polycarp to be spurious, and such an undertaking is 
not likely to succeed ’’ This being so, there is no reason for 
rejecting the opinion of Eusebius that the Epistles were written 
in the reign of Trajan Ilamack, who formerly dated them 
al)oiit 140, now says that they were written in the latter vears 
of Trajan, or possibly a little later (11 7-1 2s) The majority of 
scholars place them a few years earlier (i 10-117)' 

The letters of Ignatius unfortunately , unlike the Epistles of 
St Paul, contain scant autobiographical material W e are told 
absolutely nothing about the history of his career The fact 
that like St Paul he describes himself as an cKTp<o/ta {Rom <>), 
and that he speaks of himself as ” the last of the Antiochene 
Christians ” {Trail 13 ; Smyrn xi ), seems to suggest that he 
had been converted from paganism somewhat late m life and 
that the process of conversion had been abrupt and violent 
He bore the surname of Theophorus, t e ” God-clad ” or ” bearing 

® But there are still a few scholars, e g van Manen and Volter, 
who prefer a date about 1 50 or later , van Ix)on goes .os late as 1 75 
See article " Old-Christian Literature," /j«r)’ Btb iii col 3488 
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God ” Later tradition regarded the word as a passive form 
(“ God-borne ”) and explained it by the romantic theory that 
Ignatius was the child whom Christ took in his arms (Mark ix 
36-37) 'Jhe date at which he became bishop of Antioch cannot 
be determined. At the time when the Epistles were written he 
had just been .sentenced to death, and was being sent in charge 
of a band of soldiers to Rome to fight the beasts m the amphi- 
theatre The fact that he was condemned to the an^hitheatre 
proves tlmt he could not liave been a Roman citizen. We lose 
sight of him at Troa.s, but the presumption is that he was martyred 
at Rome, though we have no early evidence of this. 

But if the Epistles tell us little of the life of Ignatius, they give 
us an excellent picture of the man himself, and are a mirror in 
which we see reflected c ertain ideals of the hfe and thought of 
the day. Ignatius, as Schaff says, “ is the mcai nation of three 
closely connected ideas : the glory of martyrdom, the omni- 
potence of episcopacy, and the hatred of heresy and schesm ” 

I. Zeal for martyi^om in later days became a disease in the 
Church, but m the case of Ignatius it is the mark of a hero, 
i'he heroic note runs through all the Epistles , thus he says 

“ I bid all men know that of ray own free will I die for God, unless 
ve should hinder me Let me be given to the wild beasts, for 
through them I can attain unto God 1 am God’s wheat, and I 
am gioutid I>y tlie wild biasG that I may be found the pure bread 
of Christ Fntice the wild beasts that they m iv become my sepulchre 
, eomc fire and cross and grajipliiigs with wild beasts, wrench- 
ing of bones, hacking of limbs, cnishmgs of my whole body . only 
be It nniio to attain uiito Jisus Chnat " (/^ow 4-3) 

2 Ignatius constantly contends for the recognition of the 
authority of the ministers of the church. “ Do nothing,” he 
wTites to the Magncsians, “ without the bishop and the presbyters. 
The “ three orders ” are essential to the church, without them 
no church is worthy of the mime (cf, 7Va//. 3). “ It is not 
lawful apart from the bishop either to baptize or to hold a 
love-feast ” (Smyrn 8) Respect is due to the bishop as to God, 
to the presbyters as the count il of God and the college of apostles, 
to the deacons as to jesais C hrist (Trali 3). These terms must 
not, of course, be taken in then developed modern sense The 
” bishop ” of Igniitiiis seems to repiesent the modern pastor of 
n church. As Zahn has shown, Ignatius is not striving to 
introduce a special form of ministry, nor is he endeavounng to 
substitute one form for another. His particular interest is not 
so much in the form of ministry as in the unity of the thurch 
It IS this that IS his thief concern Centrifugal forces were at 
work Different es of theological opinion were uiising. C'Jiunhos 
had a tendency to split up into sections The age of the apostles 
had passed away and their successors did not inherit tlieir 
authority. The unity of the churches was in danger. Ignatius 
was resisting tins fatal tendemy which threatened rum to the 
faith The only remetly for it m those days was to exalt tlie 
authority of the ministry and make it the centre of church hfe. 
it should be noted that (i) there is no trace of the later dextrine 
of apostolical succession ; (2) the ministry is never sac'crdotal in 
the letters of Ignatius. As Lightfoot puts it : “ The ecclesiastical 
order was enfon etl by him (Ignatius) almost solely as a security 
for doctrinal purity. The threefold ministry was the husk, the 
shell, which protected the prei lous kernel of the truth ” (i 40) 

3. Ignatius fights most vehementl) against the current forms 
of heresy The ihief danger to the chunh came from the 
1 locetists who denied the reality of the humanity of Christ and 
usinbed to him a phantom body. Hence we find Ignatius 
la) mg the utmost stress on the fact that Christ “ was Iruly born 
and ate and drank, was /r«Iy persei uted under Pontius Pilate . . . 
was truly raised from the dead ” 9). “ I know that He 

was in the flesh even after tlie rcsurrccticm, and when He came 
to Peter and his company. He said to them, ‘Lay hokl and 
handle me, and see that I am not an mcorporeal spirit ’ ” (Smym. 
3) Equally emphatic is Ignatius’s protest agamst a return to 
I udaism. “ It is monstrous to talk of Jesus Christ and to practise 
Judaism, for Chnstianity did not beheve in Judaism but Judaism 
in Christianity ” {Magn 10) 

Reference must also be made to a few of the more characteristic 
points m the theology of Ignatius. As far as Chnstology is 


concerned, besides the insistence on the reality of the humanity 
of Christ already mentioned, there are two other points which 
call for notice, (i) Ignatius is the earliest writer outside the 
New Testament to describe Christ under the categories of current 
philosophy , cf. the famous passage in Eph. 7. “ There is one 
only physician, of flesh and of spirit ((raputub^ kuI iri'ev/aartKos), 
generate and mgenerate (yti-i^/T&s kuI dyiWT^To^), God in 
man, true life in death, son of Mary and son of God, first passible 
and then impassible ” (wp&rov iraOtjrb^ kuI dira^j/s) (2) 
Ignatius IS also the first writer outside the New Testament to 
mention the Virgm Birth, upon which he lays the utmost stress. 
“ Hidden from the prince of this world were the virgmity of 
Mary and her child-bearing and likewise also the death of the 
I-ord, three mysteries to be cned aloud, the which were wrought 
m the silence of God ” (Epk 19). Here, it will be observed, we 
have the nucleus of the later doctrine of the deception of Satan 
In regard to the Eucharist also later ideas occur in Ignatius 
It IS tcfl-med a px)*Ty]pu>v {Trail 2), and the influence of the Greek 
mysteries is seen in such language as that used m Eph 20, 
where Ignatius describes the Eucharistic Iwearl as “ the medicine 
of immortality and the antidote against death ” W hen Ignatius 
says too that “ the heretics abstain from Eucharist because they 
do not allow that the Eucharist is the flesh of Christ,” the words 
seem to imply that materialistic ideas were beginning to find an 
entrance into the church (Smyr 6) Other ixjints that call for 
special notice are (i) Ignatius’s rather extravagant angelology 
In one place for instance he speaks of himself as being able to 
comprehend heavenly things and “ the arrays of angels and the 
mustenngs of principalities ” (Troi/ 5) (2) His view of the Old 
Testament. In one unportant passage Ignatius emphatically 
states his belief m the supremacy of Christ evtn over ‘Uhe 
archives ’ of the faitli, t e the Old Testament ‘‘As for me, my 
archives — my inviolable archives — are Jesus C hnst, Ills cross. His 
death, His lesurrection and faith thiough Him {Phtladel. 8) 

Authoritics — r Zahn, Ignatius von Aniwchten (Gotha, 1873), 
J B Lightiuot, Apostolic 1 other x, part u (London, znd ed , i88g) , 
1 ' \ I'unk, Die Echtheit dtr ignat ISrtefe (Tubingen, 1892) , A 
Hainatk, Chrouologie der aHthnsilirhen Literatnr (I.eip/ig, 1807) 

1 here is a gootJ bilJiography m G Kruger, Larly Christian Literature 
(Eng trans , 1897, pp 28-29). bee also Arcs louo Eaihe«£> 
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IGNORAMUS (Latin for “ wc do not know,” “ we take no 
notice of ”), properly an English law term for the endorsement 
on the bill of mdictment made by a grand jury when the) 
“ throw out ” the bill, t e when they do not consider that the 
case should go to petty jury. The expression is now obsolete, 
“ not a true bill,” “ no bill,” being used The expressions 
“ Ignoramus jury,” “ ignoramus W'’hig,” &c , w’ere common m 
the political satires and pamplilets of the )ears following on 
the throwing out of the bill for high treason against the 2nd 
earl of Shaftesbury m i68i. The application of the term to an 
Ignorant person dates from the early part of the 17th century 
The Nm English Dictionary quotes two examples illustrating 
the early connexion 01 the term with the law or lawyers. George 
Ruggle (1575-1622) m 1615 wrote a Latin play with the title 
Igmrramui, the name being also that of the duel character m 
It, intended for one Franas Brakin, tlie recorder of Cambridge 
It is a satire against the ignorance and pettifoggmg of the 
common lawyers of the day. It was answered by a prose tract 
(not printed till 1648) by one Robert Callis, serj cant-at-law. This 
bore the title of The Case and Argutnent against Etr Ignoramus of 
Cambridge. 

IGNORANCE (Lat. tgnorantia, from tgnorare, nut to know), 
want of knowledge, a state of mind which in law has im^rtant 
consequences. A well-known legal maxim runs, ignoranha 
juns non exatsat{‘* ignorance of the law does not excuse ”). With 
this is sometimes coupled another maxun : ignorantia facU 
excHsat (“ Ignorance of the fact excuses ”). That every one who 
has capacity to understand the law is presumed to know it 
IS a ^'ery necessary pnnctple, for otherwise the oourts would be 
continually occupied in endeavouring to solve problems which 
by their very inipracticabdlity would render the administration 
of justice next to impossible. It would be necessary for the 
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court to engage in endless inquiries as to the true inwardness 
of a man’s mind, whether his state of ignorance existed at the 
time of the commission of the offence, whetlier such a condition 
of mind w’os inevitable or brought jU)out merely by indifference 
on his part. Therefore, in English, as in Roman law, ignorance 
of the law is no ground for avoiding the consequences of an act. 
So far as regards criminal offences, the maxim as to ignorantia 
juris admits of no exception, even in the case of a foreigner 
temporarily in England, who is likely to be ignorant of English 
law. In Roman law the harshness of the rule was mitigated 
in the case of women, soldiers and persons under the age of 
twenty-five, unless they had good leg,"d advice witlrin reach 
{Dig, xxii. 6. ()). Ignorance of a matter of fact may in general 
be alleged in avoidance of the consequences of a:ts and agree- 
ments, but such ignorance Ginnot be pleaded where it is the 
duty of a person to know, or where, Iiaving the means of know- 
ledge at his disposal, he wilfully or negligently fails to avail 
himself of it (see Contract). 

In logic, ignorance is that state of mind which for want of 
evidence is equally unable to affinn or deny one thing or another. 
Doubt, on the other hand, can neitlier alfii-m nor deny because 
the evidence seems equally strong for both. For Ignoratio 
Elenchi (ignorance of the refutation) see Fallacy. 

IGNORANTINES (Frires Jg»orantins), a name given to the 
Brethren of the Christian Schools (Freres des £,colcs Chteiiennes), 
a religious fraternity founded at Reims in 1680, and formally 
organized in 1683, by the priest Jean Baptiste de la Salle, for 
the purpose of affording a free education, especially in religion, 
to the children of the poor. In addition to the three simple 
vows of chastity, poverty and obedience, the brothers were 
required to give their services without any remuneration and 
to wear a special habit of coarse black material, consisting of a 
cassock, a hooded cloak with hanging sleeves and a broad- 
brimmed hat. The name Ignorantine was given from a clause 
in the rules of the order forbidding the admission of priests with 
a theological education. Other popular names applied to the 
order are Freres de Sainl-Yon, from the house at Rouen, which 
was their headquarters from 1705 till 1770, Freres d quatre liras, 
from their hanging sleeves, and Freres Foueiieurs, from their 
former use of the whip (fouet) in punishments. The order, 
approved by Pope Benedict XIII. in 1724, rapidly spread over 
France, and although dissolved by the National Assembly’s 
decree in February 1790, was recalled by Napoleon I. in 1804, 
and formally recognized by the French government in 1808. 
Since then its members have penetrated into nearly every country 
of Europe, and into America, Asia and Africa. They number 
about 14,000 members and have over 2000 schools, and are 
the strongest Roman Catholic male order. Though not officially 
connected with the Jesuits, their organization and discipline 
are very similar. 

See J. B. Blain, La Vie dti vinhable J. B. de la Salle (Versailles, 
1887). 

IGUALADA, a town of north-eastern Spain, in the province 
of Barcelona, on the left bank of the river Noya, a right-hand 
tributary of the Llobregat, and at the northern terminvis of 
the Igualada-Martorcll-Barcelona railway. Pop. (1900) 10,442. 
Igualada is the central market of a rich agricultural and wine- 
producing district. It consists of an old town with narrow 
and irregular streets and the remains of a fortress and ramparts, 
and a new town which possc.sscs regular and spacir)us streets 
and many fine houses. I'he loc.'il industries, chieffy developed 
since 1880, include the manufacture of cotton, linen, woo), 
ribbons, cloth, chocolate, soap, brandies, leather, cards and 
nails. 'Flic famous mountain and convent of Montserrat or 
Monserrat {q.v.) is 12 m. E. 

IGUANA, systematically Iguanidae (Spanish equivalent of 
Carib iwana), a family of pleurodont lizards, comprising about 
50 genera and 300 species. With three exceptions, all the genera 
of this extensive family belong to the New World, being specially 
characteristic of the Neotropical region, where they occur as 
far south as Patagonia, while extending northward into the 
warmer parts of the Nearctic regions as far as California and 
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British Columbia. Ihe exceptional genera arc Brachylopkus 
in the Fiji Islands, DopLurus and Chalarodon in Madagascar. 
The iguanas arc clmracterized by the peculiar form of their 
teeth, these being round at the root and blade-like, with serrated 
edges towards the tip, resembling in this res|)ect the gigantic 
extinct reptile Jguauodon. 'I'he typical forms belonging to this 
family are tlistinguished by the large dt wlaji ui pouch situated 
beneath the head and neck, and by the ciehl, composed of 
slender elongated scales, whieb extends in gradually diminishing 
height from the nape of thi‘ tuck to tin extremity of the tail. 
The latter organ is very long, sh iider and compressed. The 
tongue is generally short and not dicply divided at its extremity, 
nor is its base retracted into a sheath ; it is always moist and 
covered with a glutinous secretion. The prevailing colour of 
the iguanas is green ; and, as tin maioiitv of them are arboreal 
in their habits, such colouring i . gem 'ally regarded as pro- 



Fig. r. — Iguana. 


tective. Those on the other hand which reside on the ground 
have much duller, although as a rule equally prr'tectivc hues. 
Some iguanas, however {e.g. Anolis carolinensis), possess, to an 
extent only exceeded by the chameleon, the power of changing 
their colours, their brilliant green becoming transformed under 
the influence of fear or irritation, into more sombre hues rmd even 
into black. They differ greatly in size, from a few inches to 
several feet in length. 

One of the largest and most widely distributed is the common 
iguana {Iguana tuberculala), which occurs in the tropical parts 
of Central and South America and the We t Indie , with the 
closely allied /. rhinolophus. It attains a lengib of 6 ft., weigh- 
ing then perhaps 30 lb, and is of a greenish colour, occ^si<jnally 
mixed with brown, while the tail is surrounded with alternate 
rings of those colours. Its food consists of vegetable substances, 
mostly leaves, which it obtains from the forest trees among 
whose branches it lives and in the hollows of which it deposits 
its eggs. These are of an oblong shape about in. 
in length, and are said by travellers to be very pleasant 
eating, esp>ecially when taken raw, and mixed with farina. 
They are timid, defenceless animals, depending for safety on 
the comparative inaccessibility of their arboreal haunts, and 
their protective colouring, which is rendered even more effective 
by their remaining still on the approach of danger. But the 
favourite resorts of the iguana are trees which overhang the 
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water, into which they let themselves fall with a splash, whatever 
the height of the tree, and then swim away, or hide at the bottom 
for many minutes. Otherwise they exhibit few signs of animal 
intelligence. “ The iguana,” says H. W. Hates {The Naturalist 
on the Amazons), “ is one of the stupidest animals I ever met. 
The one I caught dropped helplessly from a tree just ahead of 
me ; it turned round for a moment to have an idiotic stare at 
the intruder and then set off running along the path. I ran 


Fig, 2. — Head of Iguana thiuoloj'hus. 

after it and it then stopped as a timid dog would do, crouching 
down and permitting me to seize it by the neck and carry it off.” 
.■Mong with several other species, notably Ctenosura acanthinura, 
which is omnivorous, likewise called iguana, the common iguana 
is much sought after in tropical Aim rica ; the natives esteem 
its flesh a delicacy, and capture it liy .^lipping a noose round 
its neck as it sits in fancied security on the branch of a tree. 

Although chiefly arboreal, many of the ig\ianas take readily 
to the water ; and there is at least one species, Amblyrhynchus 
cristalus, which leads for the most part an aquatic life. These 
marine lizards occur only in the Galapagos Islands, where 
they arc never seen more 
than 20 yds. inland, while 
they may often be observed 
in companies several hundreds 
of yards from the shore, swim- 
ming with great facility by 
means of their flattened tails. 

Their feet arc all more or K ss 


IGUANODON, a large extinct herbivorous land reptile from 
the Wealden formation of western Europe, almost completely 
known by numerous skeletons from Bernissart, near Mons, 
Belgium. It is a typical representative of the ornithopodous 
(Gr. for bird-footed) Dinosauria. The head is large and laterally 
compressed with a blunt snout, nearly terminal nostrils and 
relatively small eyes. The sides of the jaws are provided with 
a close series of grinding teeth, which are often worn down to 
stumps ; the front of the jaws forms a toothless beak, which 
would be encased originally in a horny sheath. When unworn 
the teeth are spatiilate and crimped or serrated round the edge, 
closely resembling those of the existing Central American 
lizard. Iguana — hence the name Iguanodon (Gr. Iguana-tooth) 
proposed by Mantell, the discoverer of this reptile, in 1825. 
The bodies of the vertebrae are solid ; and they are convexo- 
concave (i.e. opislhocoelous) in the neck and anterior part of the 
back, where there must have been much freedom of motion. 
The hindquarters are comparati\ely large and heavy, while 
the tail is long, deep and more or less laterally compressed, 
evidently adapted for swimming. 'J'he small and mobile fore- 
limbs bear four complete fingers, with the thumb reduced to 
a bony spur. The pelvis and hind-limbs much resemble those 
of a running bird, such as those of an emu or the extinct moa ; 
but the basal bones (metatarsals) of the three-toed foot remain 
separate throughout life, thus differing from those of the running 
birds, which are firmly fused together even in the young adult. 
No external armour has been found. The reptile doubtless 
frequented marshes, feeding on the succu- 
lent vegetation, and often swimming in 
the water. Footprints prove that when on 
land it walked haj)itually on its hind-limbs. 

'I'he earliest remains of Iguanodon were 
found by Dr G. A. Mantell in the NVeal- 
den formation of Sussex, and a large part 
of the skeleton, 
lacking the head, 
was subsequently 
discovered in a 
block of ragstone 
in the Lower 
Greensand near 


(AfUr Dollo.) 


Skeleton of Iguanodon ha nissartensif:. 


webbed, but in swimming 

they are said to keep these organs motionless by their sides. 
Their food consists of marine vegetation, to obtain which they 
dive beneath the water, where they are able to remain, without 
coming to the surface to breathe, for a very considerable time. 
Though they are thus the most aquatic of lizards, Darwin, 
who studied their habits during his visit to those islands, states 
that when frightened thev will not enter the water. Driven 
along a narrow ledge of rock to the edge of the sea, they pre- 
ferred capture to escape by swimming, while if thrown into the 
water they immediately returned to the point from which they 
started. A land species belonging to the allied genus Conolophus 
also occurs in the Galapagos, which differs from most of its kind 
in forming burrows in the ground. 


Maidstone, Kent. These fossils, which are now in the British 
Museum, were interpreted by Dr Mantell, who made comparisons 
with the skeleton of Iguana, on the erroneous supposition that 
the resemblance in the teeth denoted some relationship to this 
existing lizard. Several of the bones, however, could not be 
understood until the much later discoveries of Mr S. H. Becklcs 
in the Wealden cliffs near Hastings ; and an accurate knowledge 
of the skeleton was only obtained when many complete speci- 
mens were disinterred by the Belgian government from the 
Wealden beds at Bernissart, near Mons, during the years 1877- 
1880. These skeletons, which now form the most striking feature 
of the Brussels Museum, evidently represent a large troop of 
animals which were suddenly destroyed and buried in a deep 
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ravine or gully. The typical species, Iguanodon mantelli, 
measures 5 to 6 metres m length, while I. bermssartensis (see 
fig ) attains a length of 8 to 10 metres. They are found both 
at Bernissart and in the south of England, while other 
Sf>ecies are also known from Sussex Nearly complete skeletons 
of allied reptiles have been discovered in the Jurassic and 
Cretaceous rocks of North America. 

References. — G. A Mantcll, Petrifactions and their Teaching 
(London, 1851) , L Dollo, papers m Bull Mus Ro\ d'Hist Nat 
Belg , vols. 1 ~m (1882-1884) (\ S Wo ) 

IGUVIUM (mod Gubbio, qv), a. town of Umbria, situated 
among the mountains, about 23 rn N N E. of Perusia and con- 
nected with It by a by-road, which joined the Via Flaminia 
near the temple of Jupiter Appenninus, at the modern Scheggia 
It appears to ha\e been an important place m pre-Roman 
times, both from its coins and from the celebrated tabulae 
Iguvtnae (sec below) 

We find It in possession of a treaty with Rome, similar to 
that of the Camertes Umbn , and m 167 b c it was used as a 
place of safe custody for the Ill> nan King Gentius and his sons 
(Livy xlv 43) After the Social War, in which it took no part. 
It received Roman citi7cnship At that epoch it must have 
received full citizen rights since it was included in the tribus 
Clustumina {C I L xi. c g 5838) In 49 b.c. it was occupied 
by Minucms Thermus on behalf of Pompey, but he abandoned 
the town Under the empire wc hear almost nothing of it 
Slims Italicus mentions it as subject to fogs. A bishop of Iguvium 
IS mentioned as early as a d 413 It was taken and destroyed 
by the Goths in 552, but rebuilt with the help of Narses. The 
Umbrian town had three gates only, and probably lay on the 
steep mountain side as the present town does, while the Roman 
city lay in the low'er ground. Here is the theatre, which, as an 
inscription records, was restored by Cn. Satrius Rufus in the 
time of Augustus. The diameter of the orchestra is 76J ft 
and of the whole 230 ft , so that it is a building of considerable 
size , the stage is w ell preserved and so are parts of the external 
arcades of the auditorium Not far off are rums probably of 
ancient baths, and the concrete core of a large tomb with a 
vaulted chamber within (T \s ) 

Of Latin inscriptions (C I L. xi. 5803-5926) found at Iguvium 
two or three are of Augustan date, but none seem to be earlier 
A Latin inscription of Iguvium (C I L xi 5824) mentions 
a priest whose functions are characteristic of the plate “ L 
Veturius Rufio avispex extispecus, sacerdos publicus et pnvatus ” 

The ancient town is chiefly celebrated for the famous Iguvine 
(less correctly Eugubme) Tables, which were discovered there 
in 1444, bought by the municipality in 1456, and are still pre- 
served in the town hall A Dominican, la^andro Alberti {Descri- 
ztone d' Italia, 1550), states that they were originally nine m 
number, and an independent authority, Antonio Concioli {Statuta 
cwitatis Eugubtt, 1673), states that two of the nine were taken 
to Venice in 1540 and never reappeared The existing seven 
were first published in a careful but largely mistaken transcript 
by Buonarotti in 1724, as an appendix to Dempster’s De Etruria 
Regall ' 

The first real advance towards their interpretation was made 
by Otfried Muller {Die Etrusker, 1828), who pointed cut that 
though their alphabet was akin to the Etruscan their language 
was Italic. Lepsius, in his essay De tabults Eugubints (1833), 
finally determined the value of the Umbrian signs and the 
received order of the Tables, pointing out that those m I^atin 
alphabet were the latest He subsequently published what 
may be called the editio prtticeps in 1841 The first edition, 
with a full commentary based on scientific principles, was that 
of Aufrccht and Kirchhoff m 1849-1851, and on this all sub- 
sequent interpretations are based (Brdal, Pans, 1875 , Bucheler, 
Ulrica, Bonn, 1883, a reprint and enlargement of articles m 
Fleckeisen’s Jahrbtuh, 1875, PP ^27 and 313) The text is 
everywhere perfectly legible, and is excellently represented in 
photographs by the marquis Ranghiasci-Brancaleone, published 
with Br^al’s edition. 

* A portion of this article is taken by permission from R S 
Conway’s Italic Dialects (Camb Umv Press, 1897) 
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Language — The dialect m which tins ancient set of liturgies is 
written is usually known as Umbrian, as it is the only monument wc 
possess of any length of the tongue spoken m the Umbrian district 
before it was latimred (see Umbria) 1 he name, however, is c^'rtainlv 
too wide, since .m inscription from Tuder ol, probably, tlie jnl 
century bc (R S Conway, The llalu Dialeits, 352) shows a final 
-s and a mcilial both apparently jirescrvcd Irom the cliaiigts 
which befell these soumis, as we shall see, in the diakct ol Iguvium 
On the other hand, inscriptions of I ulginia and Assisium (tlud 
354-355) agree very well, so far as they go, with Iguvine It is 
esptcially necessary to make clear that the language known as 
Umbrian is that of a certain limited area, winch cannot yet bc shown 
to have extended very far beyond the eastern half of the libtr 
valley (from Interamna Nahartium to Urvinura Mataurcnsc), be- 
cause the term is often used by archaeologists with a lar wider 
connotation to include all the Italic, pre-Ltruscan inhabitants of 
upper Italy, Professor Ridgeway, for instance, m his Larly Age of 
Greece, frequently speaks of the Umbrians ” as the race to wliiih 
belonged the Viflanova culture eif the 1 arly Iron age It is now 
one of the most urgent problems m the history of Italy to determine 
the actual historical relation (sec further Rome litUorv, ad lutt) 
be twee'll the 'Ofjppoi of, say, Hcroelotus and the language of Iguvium, 
of which we may' now ofler some description, using the term Umbrian 
strictly in this sense 

lender the he.'idings Latin Languacte and Osca I inoua there 
have been collecteel (i) the points which separate all the Italic 
languages from their nearest congeners, ami (2) those which separate 
Osco-Lunbrian from Latin Wc have now to notice (3) tin points in 
which Umbrian has diverged from Oscaii The hrst of Hum ante- 
dates by SIX or seven centuries the similar change m the Romance 
languages (see Romance Lanc.uages) 

(r) Ihe palatalization of h and g before a following t or e, oi 
consonant * as in tifit (t e r/»{»f)-Lat detet , tnuteio past ji.irt 
passive (pronouncee! as though the i weie an !• nghsh or brencli j) 
beside Umb imperative niugatu, Lat mugtre 

(2) I he loss ot final ~d, e g in the abl sing fern Umb /ufJ = Osc 
toutiid 

(3) The change of d between vowels to a sound akin to r, written 
by a special symbol S (d) in Umbrian .alphabet and by ItS in Iwatin 
alphabet, eg teda ui Umbrian alphabet -rfirsc* in 1 atm alpli.il'el 

sec below), " let him give," exactly equivalent to Paedignian diila 
see Paeligm) 

{4) The change of to -r- between V'owels as in erom, “ esse" 
= Osc ezum, and tiu gen jilur fern ending m ~aru Lat -arum, 
Osc ^azunt. 

To this there appear a long string of exce ptions, e g asa - I <> t ara 
These are geneially regardeel as mere archaisms, and unfortunate ly 
the majority of them are in words eil whose origin and m< aniiig veiv 
little IS known, so that (for all w'c can tell) m many tin -i- may 
represent -5S- or -pj- as m - Lat operato, cf Osc opsantn 

(5) The change of linal -us to -/ as in the acc plur masc vitluf - 
Lat vitulos 

(6) In the latest stage of the dialect (see below) the change of final 
-s to -r, as m abl plur arver, arem, i e " .irvoruin frugibus " 

(7) The elecay of all diphthongs , ai, ot, ei all become a monoph- 
thong variously writle-n e and i (rarely et), as in the dat sing fem 
tote, " civitati " , dat sing masc pople, " populo " , lot sing 
masc onse (from *om{e)set), " m umero " So au, eu, ou all become 
6, as m ole ~ Osc auti, Lat aut 

(8) The change of initial I to v, as m vutu -Lat lavito 

Owing to the peculiar character of the 'lablcs no grammatical 
statement about Umbrian is free freun ditticulty , aiuT tliese; bare 
outlines of its phonology must be supjik merited by reference to the 
lucid eliscussion m C D Buck’s Ostan and (Jmhrian Grammar 
(Boston, 1904), or to the earlier and admirably complete Osktseh- 
umbrische Grammatik of R von Pkinta (Stra-ssburg, 1892 1897) 
Some of the most imi>ortant ejuestions are discussed by R S Conway 
m The Italic Dialects, \ol ii ji 495 seq 

Save for the consequences of these phonetic changes, Umbrian 
morphology and syntax exhibit no divergence from Oscan that 
need be mentioned here, save perhaps two peculiar peifect-forma- 
tions with -I- and -«fi- ; a.s m ampelust, fiit perf " imjie iiderit," 
combifianciust, " nuntiavcrit " (or the like) hull .iccounts of the 
accidence and syntax, so far as it is reprevnted m the inscriptions, 
will be found m the grammars of Buck and von Planta already 
mentioned, anel m the second volume of Conw^ , op cit 

Chronology (I ) The Relative Dates of the Tables — At least four 
periods m the history of the dialect can be dcstinguislicd m the 
records we have left to us, by the help of the successive* changes (a) 
m alphabet and (ft) m language, which the Tables exhibit f)f these 
only the outstanding features can bc mentioned here , for a fuller dis- 
cussion the reader must bc referred to The Italic Dialects, pp 400 suq 
(a) Changes in Alphabet —Observe first that Tables 1 , 11 , ill 
and IV . and the first two inscriptions of V are m Umbnan character , 
the Latin alphabet 0 uscel m the Clavermur paragraph (V. m). 
and the whole of VI (a and ft) and VII (a and ft) 

What we mav call the normal Umbrian alphabet (m which e g 
Table I a is wntten) consists of the following sigas, the writing 
being always from nght to left • n, 0 ft, <1 $ (i r a sound akm 
to r derived from d),'\ e, v, A e, Q h, \ 1, >1 A and g, I /, 1 -H m, H n, 

XIV loa 
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I a f, ? 5, X t aiid d, V u and o, B f, d i {t e a voicclcsb palatal 
consonant ) 

In the I^atm alphaliet, m which Tables VI and VII and the third 
mscnpium of Table V are written, d is represented by RS, g’ by G 
but * by C, d by 0 , < by T, t/ and u by V but o by O, i by 8, 
though the diacritic is often omitted Ihe interpunct is double 
with the Umbrian alphabet, single and medial with the Latin 

1 dble« VI and VII , then, and V iii , were written later than the 
rest But even in the earlier group certam variations appear 

I he latest form of the Umbrian alphabet is that of lable V i and 

II , where the abbreviated form of w (A) and the angular and un- 
divided form of /i ( M not 01) are especially characteristic. 

Nearest to this is that of lables HI ^md IV., which form a single 
rlocument , then that of I (a) and (b) , earliest would seem that of 
II (a) and II (fc) In II a, i8 and 24, we have the archaic letter 
san (Maos) of tho abecedana (L S Roberts, Int Gr E^q pp. 17 sqq ), 
which apptais in no other Italu nor in any Chalciaian inscription, 
though It survived longer in Etruscan and Venetic use. Against 
this may b<* set tho use of © for f in I. 6 i, but this ap^rs also m 
IV 20 and should be called rather Etruscan than archaic These 
characteristics of II a and b would be in themselves too slight to 
prove an earUer date, but they have perhaps some weight as con- 
firming the evidence of the language 

(h) Changes tn Language — The evidence of date derived from 
changes in the language is more difficult to formulate, and the inquiry 
calls for the most diligent use of scientific method ami critical 
ludgment. Its intncacy lies in the character of the documents 
before us — religious formularies conshsting partly of matter estab- 
lished in usage long before they were written down in tlietr present 
shape, partly of addibotii made at the time of writing The best 
( sample of this is furnished by the expansion and modernisalioii 
of the subject-matter ol fable I into fables VI and VII a Hence 
we fnquenlly meet with forms which had paused out of the language 
(hat was spoken at the time they were engraved, side by side 
with Ihtir eiiuivdlenls m that language We may distinguish four 
jicnods, as follows 

1 I he first jioriod is represented, not by any complete table, 
but by the old unraodeiniscd forms of lables III and IV , which 
show the oiiginal guttural plosives unpaJataliaed, eg kebu~ Lat 
cibunt 

2 In the second period the gutturals have been palatalized, but 
there yet is no change of final i to r Tins is rcprc,,ented by the rest 
of III and IV and by II (n and ft) 

3 In the third period fin.il s has cicrywherc become r This 
appears m V (1 and n and ,dso ui ) Table I is a copy or redraft 
made from older documents during this penod Hus is shown by 
tho occasional appearance of r instead of fanal s 

4 Soon after the dialect had reached its latest form, tho Latin 
alphabet was adopted fables VI and VII a contain an expanded 
form ol the same liturgical directum as Table I 

It IS probable that furtlier research will amend this classification 

III iletail, but its mam lines are generally accepted 

(II ) Actual Date of the Taules — Only the leading points can be 
mentioned here 

(I ) The I^tin alphaliet of the latest Tables resembles that of the 
Tabula Bantina, and might have been engraved at almost any time 
between i so b c and so B c It is quite likely that the closer 
relations with Rome, which began .liter the Social War, led to the 
adojition of the Latin alphabet Hence we should infer that the 
lables in Umbrian alphabet were at all events older than 90 b c 

(II ) I'or an upper limit of date, in default of defimte evidence, it 
seems imprudent to go hack beyond tho 5th century b c , since neither 
in Rome nor Canijiania have we .siiy evidence of pubbe written 
dociimentsof an yeai her century When more is known of the earliest 
Etruscan inscriptions it ma> become possible to date the Iguvine 
fables by their alphabetic pcculiantics as compared with their 
motber-alphalset, the I'truscan Ihe “ Tuscan name ” is denounced 
in the comprehensive curse of Table VI ft, 53-60, and we inav infer 
that the town of Iguviumwas independent but in fear of the Etruscans 
at the time when the curse vv.is first composed I he alxsence of all 
mention of either Hauls or Romans seems to prove that this tune 
was at least earlier than 400 b c , and tlie curse may have been 
composed long before it was written down 

The chief sources m which furtlier information may be sought 
have been already mentioned (R S C ) 

IJOLITE (derived from the first syllable of the Finnish words 
Jtwaru, Jtjoki, &c , common as geographical names in the 
Kola peninsula, and the Gr XlOo's, a stone), a rock consisting 
essentially of nepheline and augite, and of great rarity, but of 
considerable importance from a mineralogical and petro^aphical 
standpoint It occurs in various parts of the Kola peninsula 
m north Finland on the shores of the White Sea, The pyroxene 
is morphic, yellow or green, and is surrounded by formless areas 
of nepheline The accessory minerals are apatite, canennite, 
calcite, titanite and jiwaante, a dark-brown titamferous variety 
of melanite-garnet. This rock is the plutonic and holo- 


crystallme analogue of the nephelemtes and nephebne-dolerites ; 
It bears the same relation to them as the nepheline -syenites 
have to the phonolites It is worth mentioning that a Icucite- 
augite rock, resembling ijolite except in containing leucite 
in place of nepheline, is known to occur at Shonkin Creek, near 
tort Benton, Montana, and has been called missounte. 

IKI, an island belonging to Japan, lymg off the north-western 
coast of Kiushiu, in 33® 45' N lat, and 129* 40' E, long It hws 
a circumference of 86 m , an area of 51 sq m , and a population 
of 36,530 nie island is, for the most part, a tableland about 
500 ft above sea-level. The anchorage is at Gonoura, on the 
south-west. A part of Kublai Khan’s Mongols landed at Iki 
when about to invade Japan in the 13th century, for it lies m 
the direct route from Korea to Japan via Tsushima In the 
immediate vicinity arc several rocky islets 

ILAGAN, the capital of the province of Isabela, Luzon, Philip- 
pine Islands, on an elevated site at the confluence of the Pina- 
canauan river with the Grande de Cagayan, about 200 m N'N E 
of Mamla Pop (1903) 16,008. The neighbouring country is 
the largest tobacco-producing section in the Philippines 

ILCHESTER, a market town m the southern parliamentary 
division of Somersetshire, England, in the valley of the river 
Ivcl or Yeo, 5 m N W of Yeovil. It is connected by a stone 
bridge with the village of Northover on the other side of the 
river Ilchester has lost the importance it once possessed, 
and had m 1901 a population of only 564, but its historical 
interest is considerable The parish church of St Mary is Early 
English and Perpendicular, with a small octagonal lower, but 
has been largely restored m modern times The town possesses 
almshouses founded m 1426, a picturesque cross, and a curious 
ancient mace of the former corporation 

Ilchester {Cair Pensavelcott, Ischalts, Ivelceslre, Y evelchester) 
was a fortified British settlement, and subsequently a military 
station of the Romans, whose Fosse Way passed through it 
Its importance continued in Saxon times, and m 1086 it was a 
royal borough with 107 burgesses In 1180 a gild merchant 
was established, and the county gaol was completed in 1188 
Henry II granted a charter, confirmed by John m 1203, whuh 
gave Ilchester the same liberties as Winchester, with freedom 
from tolls and from being impleaded without the walls, the fee 
farm being fixed at £26, los. od. The bailiffs of Ilchester are 
mentioned before 1230 The borough was incorporated m 1556, 
the fee farm being reduced to £8 Ilchester was the centre 
of the county administration from the reign of Edward III 
until the 19th century, when the change from road to rail 
travelling completed the decay of the town Its place has 
been taken by Taunton. The corporation was abolished m 
1886 Parliamentary representation began in 1298, and the 
town continued to return two members until 1832. A fair 
on the 29th of August was granted by the charter of 1203 
Other fairs on the 27th of December, the 22nd of July, and the 
Monday before Palm Sunday, were held under a eharter of 
1289 The latter, fixed as the 25 th of March, was still held at 
the end of the i8th century, but there is now no fair The 
Wednesday market dates from before the Conquest The 
manufacture of thread lace was replaced by silk weaving about 
17W, but this has decayed 

ILE-DE-FRANCE, an old district of France, forming a kind 
of island, bounded by the Seine, the Marne, the Beuvronne, 
the Th^ve and the Oise In this sense the name is not found 
m written documents before 1429 , but in the second half of 
the isth century it designated a wide military province or 
government, bounded N by Picardy, W by Normandy,'S by 
Orleanais and Nivernais, and E by Champagne Its capital 
was Pans. From the territory of Ile-de-France were formed 
under the Revolution the department of the Seine, together 
with the greater part of Seine-et-Oise, Seine-et-Mame, Oise 
and Aisne, and a small part of Loiret and Nidvre. (The term 
ile-de-France is also used for Mauritius, qv) 

See A Longnon, ** L'lle-de-France, son onnne, ses Umttes, ses 
gouvemeurs," m the Mimeures de la Soctiti de l%stotre de Parts et de 
Vtle-de-France, vol. 1 (1875) 
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ILETSK* formerly Fori lletskaya Zashchtla, a town of Russia, 
in the government of Orenburg, 48 ra. S of the town of Orenburg 
by the railway to Tashkent, near the Ilek river, a tributary of 
the Ural. Pop 11,802 in 1897 A thick bed of excellent rock- 
salt is worked here to the extent of about 100,000 tons annually 
The place is resorted to for its salt, mud and brine baths, and 
Its koumiss cures 

ILPELD, a town in Germany, in the Prussian province of 
Hanover, situated at tlie south foot of the Harz, at the entrance 
to the Bahrethal, 8 m N from Nordhausen by the railway to 
Wemigerode Pop 1600 It contains an Evangelical church, 
a celebrated gymnasium, once a monasterial school, with a 
fine library, and manufactures of parquet-flooring, paper and 
plaster of Pans, while another industry in the town is brewing 
It IS also of some repute as a health resort 

Ilfeld, as a town, dates from the 14th century, when it sprang 
up round a Benedictine monastery Founded al>out 1190 this 
latter was reformed m 1545 and a year later converted into the 
school mentioned above, which under the rectorship of Muhael 
Neander (1^25-1595) enjoyed a reputation for scholarship which 
It has maintained until to-day. 

See Forstemann, Monumenta reruni Itfeldenstum (Nordhausen, 
M Neander, Bevicht vom Klo^ter Ilfeld, edited bv Boutenvek 
(GOttmgen, 1873) , and K. Meyer, Oesckichte d«s KlosUrs Ilfeld 
(Leipzig, 1807) 

ILFORD [Great Ilford], an urban district in the Romford 
parliamentary division of Essex, England, on the Koding, 
7 m E.N E of Ixmdon by the Great Eahtern railway. Pop 
(1891) 10,913, (1901) 41,234 A portion of Ifainault Forest 
lies within the parish The hospital of St Mary and St Tliomas, 
founded in the rath century as a leper haspital, now contains 
almshouses and a chapel, and belongs to the marquess of Salisbury, 
who as “ Master ” is required to maintain a chaplain and six 
aged inmates The chapel appears to be of the date of this 
foundation. Clay bury Hall is a lunatic asylum (1893) of the 
London County Council There are large photographic material 
works and paper mills Littie Ilford is a parish on the 
opposite (west) side of the Roding. The church of .St Mary 
retains Norman portions, and has a curious monumental brass 
commemorating a boy m school-going clothes (1517) Pop 
(1901) 17,915. 

ILFRACOMBE* a seaport and watering-place m the Barnstaple 
piarliamentary division of Devonshire, England, on the Bristol 
Channel, 225 m. W by S. of London by the London & South- 
Western railway Pop of urban district (1901) 8557 The 
picturesque old town, built on the cliffs above its harbour, 
consists of one street stretching for about a mile through a net- 
work of lanes Behind it rise the terraces of a more modem 
town, commanding a fine view across the Channel With its 
beautiful scenery and temperate climate, Ilfracomlie is frequented 
by visitors both in summer and winter Grand rugged cliffs 
line the coast , while, inland, the country is celebrated for the 
rich colouring of its woods and glens. Wooded heights form a 
semicircle round the town, which is protected from sea winds 
by Capstone Hill. Along the inner face of this rock has been cut 
the Victoria Promenade, a long walk roofed with glass and used 
for concerts The restored church of Holy Trimty dates originally 
from the 12th century. Sea-bathing is insecure, and is confined 
to a few small coves, approached by tunnels hewn through the 
rock. The harbour, a natural recess among the cliffs, is sheltered 
on the east by Hilsborough Head, where there are some alleged 
Celtic remains ; on tlie west by Lantern Hill, where the anaent 
chapel of St Nicholas has been transformed into a lighthouse 
In summer, passenger steamers run to and from Ilfracombe 
pier ; but the shipping trade generally has declined, though 
hemng fisheries are carried on with success. In the latter part 
of the 13th century Ilfracombe obtained a grant for holding a 
fair and market, and m the reign of Edward III. it was a place 
of such importance as to supply him with she ships and ninety* 
SIX men for his armament against Calais. During the Civil War, 
being garrisoned for the Roundheads, it was in 1644 captured 
by the Rc^alists, but in 1646 it fell into the hands of Fairfax. 


ILHAVO* a seaport in the district of Aveiro, formerly included 
in the province of Beira, Portugal, 3 m S W of Aveiro (</ v ), 
on the lagoon of Aveiro, an inlet of the Atlantic Oceun Pop 
(1900) 12,617 Ilhavo IS inhabited chiefly by fishermen, but has 
a celebrated manufactory of glass and porcelain, the Vista- 
Alcgre, at which the art of gla.ss-cuttmg has reached a high 
degree of perfection .Salt is largely exported Ilbavo is cele- 
brated for the beauty of its women It is said to have been 
founded by Greek colonists alxnit 400 B c , but this ti.idition is 
of doubtful validity 

ILI, one of the principal rivers of Central Asia, in the Russian 
province of .Semirycchensk I he head-stream, c.illt d the Tcke/, 
rises at an altitude of ir,6oo ft E of Lake Issyk-kul, in 
82® 25' E and 43”* 23' N , on the W. slopes of mount Kasb-katur 
At first It flows eastwaid and north-eastward, until, after 
emerging from the mountains, it meets the Kiingez, and then, 
assuming tlie name of 111, it tviins westwards and flows between 
the Trans-IH Ala-tau mountains on the south and the Jioro- 
khoro and Talki ranges on the north for about 300 m, to lliysk. 
'Fhc valley between 79“ 30' and 82“ E is 50 m wule, and the 
portion alxive the town of Kulja (Old Kulja) is fertile and 
populous, Taranchi villages following each other in rapid suc- 
cession, and the pastures being well stocked with sheep and 
cattle and horses At Iliysk the river turns north-west, and 
after traversing a region of desert and marsh falls by at least 
seven mouths into the Balkash Lake, the first bifuication of 
the delta taking place about 1 15 m up the river. But it is only 
the southern arm of the delta that permanently tames water 
'fhe total kngth of the river is over 900 m From Old Kulja to 
New Kulja the Ih is navigable for at most only two and a half 
months in the ycai, and even then considerable difficulty is 
occasioned by the shoals and sandbanks. From New Kulja 
to Ihysk (280 m ) navigation is easy when the water is higli, 
and practicable even at its lowest for small boats At Ihysk 
there is a ferry on the road from Kopal to Vyeniyi. "I’he principal 
tnbutanes of the Ih are the Kash, Chihk and Charyn. A vast 
numlier of streams flow towards it from the mountains on both 
sides, but most of them arc used up by the irrigation canals 
and never reach their goal 'Fhc wealth of coal in the valley 
is said to be great, and when the Chinese owned the fountry 
they worked gold and silver with profit Fort Hi or Ihysk, n 
modern Russian establishment, must not be confounded with 
III, the old capital of the Chinese province of the same name 
The latter, otherwise known a.s Hoi-yuan-chen, New Kulja 
(Gulja), or Manchu Kulja, was formerly a city of 70,000 in- 
habitants, but now lies completely deserted. Old Kulja, 'latar 
Kulja or Nin-yuan, is now the principal town of the district 
The Chinese district of Hi formerly included the whole of the 
valley of the Hi river as far as Issyk-kul, but now only its upper 
part. Its present area 1$ about 27,000 sq m, and its population 
probably 70,000 It belongs administratively to the province of 
.Sm-kiang or East Turkestan (See Kulja ) 

ILION* a village of Herkimer county, New York, USA, 
.ibout 12 m S E of Utica, on the S bank of the Mohawk river 
Pop. (1890) 4057 , (1900) 5138, of whom 755 were forcign-born , 
(1910* U S. census) 6588 It is served by the New York 
Central & Hudson river, and Uie West Shore railways, by the 
Utica & Mohawk Valley Electric lailroad, and by the Erie canal 
It ha.s a public library fi868) of about 13,500 volumes, a public 
hospital and a village hall The village owns its water-works 
and Its electric-hghtmg plant Its principal manufactures are 
Remington typewriters and Remington fire-arms (notably the 
Remington nfle) ; other manufactures are filing cabinets and 
«Lses and library and office furniture (the Clark & Baker C o ), 
knit goods, carnages and harness, and store fixtures. In 1828 
Eliphalet Remington (1793-1861) established here a small 
factory for the manufacture of nfles. He invented, and, with the 
assistance of his sons, Philo (1816-18^), Samuel and Kiphalet, 
improved the famous Remington rifte, which was adopted 
several European governments, and was supplied in large 
numbers to the United Stales army. In 1856 tlie company 
added the manufacture of farming tools, in 1870 sewing-machines. 
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and m 1874 typewriters The last-named industry was sold to 
the VVyckoff, Seamans & Benedict Company in 1886, and soon 
afterwards, on the failure of the original Remington company, 
the fire-arms factory was bought by a New York City firm A 
store was established on the present site of llion as early as 
1816, but the village really dates from the completion of the 
£ne canal in 1825 On the canal list it was called Steele’s 
Creek, but it was also known as Morgan’s landing, and from 
1830 to 1843 as Remington’s Corners The jjost-office, which 
was established m 1845, was named Remington, in honour of 
Lliphalet Remington , but later the present name was adopted 
'I’he village was incorporated in 1852 Ilion is a part of the 
township of German Idats (pop m 1900, 8663 , in 1905, 9489), 
settled by Palatinate Germans alxiut 1725. The township was 
the scene of several Indian raids during the French and Indian 
War and the War of Independence Here General Heikimer 
began his advance to raise the siege of Fort Schuyler (1777), 
and subsccjuently Ilion was the rendezvous of Benedict Arnold’s 
force during the same campaign 

ILKESTON, a market town and municipal borough, m the 
Ilkeston parliamentary division of Derbyshire, England, 9 m 
K N E of Derby, on the Midland and the Great Northern 
railways. Pop. (1891) 19,744, (^901) 21^,384 It is situated 
on a hill commanding fine views of the Erewash valley The 
church of St Mar>' is Norman and liarly English, and has a 
fine chancel screen dating from the later part of the 13th century 
The manufactures of the town are principally hosiery and lace, 
and various kinds of stoneware Coal and iron are wTought in 
the neighbourhood An alkaline mineral spring, resembling 
the seltzer water of Germanv, was discovered m 1830, and baths 
were then erected, which, however, were subsequently closed. 
The town, which is very ancient, being mentioned in Domesday, 
obtained a grant for a market and kir in 12 151, and received 
Its charter of incorporation in 1887 It is governed by a mayor, 
6 aldermen and 18 councillors Area, 2526 acres 

ILKLEY, an urban district in the Otley parhamentar>' division 
of the West Riding of Yorkshire, England, 16 m N W.from Leeds, 
on the Midland and the North-Eastern railways Pop of urban 
district (1901) 7455 It IS beautifully situated in the upper part 
of the valley of the Wharfe, and owing to the fine scenery of 
the neighbourhood, and to the bracing air of the high moorlands 
abo\e the valley, has become a favourite health resort. Here 
and at Ben Rhydding, i m E., are several hydropathic establish- 
ments The church of All Saints is in the main Decorated, 
largely restored in i860 Three ancient sculptured crosses 
are preserved in the churchyard. The institutions include a 
museum of local antiquities, a grammar school, the Siemens 
Convalescent Homo and the Ilkley Bath Charitable Institution j 
The fine remains of Bolton Abbey he in the Wharfe valley, 5 m 
above Ilkley. Ilkley has been identified with the Oltcana of 
Ptolemy, one of the towns of the British tribe of the Bngantes. 
There was a Roman fort near the present church of All Saints, 
and the site has yielded inscriptions and other small remains 
Numerous relics are preserved in the museum 

ILL, a river of Germany , entirely within the imperial terntory 
of Alsace-Lorraine It rises on a north foothill of the Jura, 
S.W of Basel, and flows N N E. parallel with the Rhine, which 
it enters from the left, 9 m. below Strassbuig Its course lies 
for the most part through low meadowland , and the stream, 
which IS 123 m long, receives numerous small affluents, which 
pour out of the short narrow valleys of the Vosges It is navigable 
from Ladhof near Colmar to its confluence with the Rhine, a 
distance of ^9 m It is on this river, and not on the Rhine, 
that the principal towns of Upper Alsace are situated, eg. 
Mulhausen, Colmarl, Schlettstadt and Strassburg The 111 
feeds two important canals, the Rhine-Marne canal and the 
Rhme-Rhone canal, both starting from the neighbourhood of 
Strassburg 

ILLAWARRA, a beautiful and fertile district of New South 
Wales, Australia, extending from a point 33 m. S. of Sydney, 
along the coast southwards for 40 m. to Shoalhaven. It is 
thickly populated, and supplies Sydney with the greater part 


of Its dairy produce There are also numerous collieries, produc- 
ing coal of superior quality, and iron ore, fireclay and freestone 
are plentiful. The Illawarra Lake, a salt lagoon, 9 m long and 
3 m. wide, IS encircled by hills and is connected with the sea 
by a narrow channel , quantities of fish are caught in it and 
wild fowl are abundant along its shores. The chief towns m 
the district are Wollongong, Kiama, Clifton and Shellharbour. 

ILLE-ET-VILAINE, a maritime department of north-western 
France, formed in 1790 out of the eastern part of tne old province 
of Brittany. Pop (1906) 611,805. 2699 sq m It is 

bounded N. by the English Channel, the Bay of St Michel and 
the department of Manche ; E by Mayenne ; S by Loire- 
Inf^neure ; and W. by Morbihan and C6tes-du-Nord The 
territory of Ille-et-Vilaine constitutes a depression bordered 
by hills which reach their maximum altitudes (over 800 ft ) 
in the N E and W of the department The centre of this 
depression, which separates the hills of Brittany from those 
of Normandy, is occupied by Rennes, capital of the department 
and an important junction of roads, rivers and railways. The 
department takes its name from its two principal rivers, the 
Ille and the Vilaine. The former joins the Vilame at Rennes 
after a course of 18 m through the centre of the department , 
and the latter, which rises in Mayenne, flows westwards as far 
as Rennes, where it turns abruptly south The stream is tidal 
up to the port of Redon, and is navigable for barges as far as 
Rennes The Vilaine receives the Meu and the Seiche, which 
are both navigable There are two other navigable streams, 
the Airon and the Ranee, the long estuary of which falls almost 
entirely within the department The llle-et-Rance canal con- 
nects the town of Rennes with those of Dinan and St Malo, 
The greater portion of the shore of the Bay of St Michel is 
covered by the Marsh of Dol, valuable iigricultural land, which 
IS protected from the inroads of t’ne sea by dykes Towards 
the open channel the coast is rocky Small lakes are frequent 
in the interior of the department The climate is temperate, 
humid and free from sudden changes The south-west winds, 
while they keep the temperature mild, also bring frequent 
showers, and m spring and autumn thick fogs prevail The 
soil is thin and not very fertile, but has been improved by the 
use of artificial manure Cereals of all kinds are grown, but 
the principal are wheat, buckwheat, oats and barley Potatoes, 
early vegetables, flax and hemp are also largely grown, and 
tobacco is cultivated m the arrondissement of St Malo Apples 
and pears are the principal fruit, and the cider of the canton 
of Dol has a high reputation Cheese is made in considerable 
quantities, and the butter of Rennes is amongst the best in 
France Large numbers of horses and cattle are raised Mines 
of iron, lead and zinc (Pont-P6an) and quarnes of slate, granite, 
&c , are worked I'here are flour and saw-mills, brick works, 
boat -building yards, iron and copper foundries and forges, 
dyeworks, and a widespread tanning industry Sail-cloth, 
rope, pottery, boots and shoes (Fougdres), edge-tools, nails, 
farming implements, paper and furniture are also among the 
products of the department. The chief ports are St Malo and 
St Servan. Fishing is very active on the coast, and St Malo, 
St Servan and Cancale equip fleets for the Newfoundland cod- 
banks. There are also important oyster-fisheries in the Bay 
of St Michel, especially at Cancale The little town of Dinard 
IS well known as a fashionable bathing-resort Exports include 
agricultural products, butter, mine-posts and dried fish ; imports, 
live-stock, coal, timber, building materials and American wheat. 
The department is served by the Western railway, and has over 
130 m. of navigable waterway. The population is of less dis- 
tinctively Celtic origin than the Bretons of Western Brittany, 
between whom and the Normans and Angevms it forms a transi- 
tional group. Ille-et-Vilaine is divided into the arrondissements 
of Foug^res, St Malo, Montfort-sur-Meu, Redon, Rennes and 
Vitr^, with 43 cantons and 360 communes The chief town 
is Rennes, which is the seat of an archbishop and of a court 
of appeal, headquarters of the X. army corps, and the centre 
of an academic (educational division). 

In addition to the capital, Fougdres, St Malo, St Servian, 
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Redon, Vitr6, Dol, Dinard and Cancale Table 11 —Ilhgttv 
are the towns of chief importance and Country 

are separately noticed At Combourg , 

there is a picturesque chateau of the | England and \Vale> 

14th and isth centuries where 

Chateaubriand passed a portion of his Denmark 

early life St Aubin-du-Cormier has 1 Sweden 

the ruins of an important feudal fort- 1 (»ermany 

ress of the 13th century built by the 

dukes of Brittany for the protection France 

of their eastern frontier Montfort- | Italy 

sur-Meu has a cylindrical keep of the * ' 

15th century which is a survival of its old ramparts 


Illegitimate Births to jooo Unmarried and Widowed Bemales, aged i 


1 886-9 ■) 1896-1905 


I as It IS usually termed. This is given for certain countries in 


ILLEGITIMACY (from “ illegitimate,” Lat tllegtltmus, not ' Table 11 
in accordance with law, hence born out of lawful wedlock),' The generally accepted idea that the inhabitants of the warmer 
the state of being of illegitimate birth The law dealing with countries of the south of Europe arc more ardent in tempera- 


Iable I — lUegitimaU Births per 1000 Births (excluding stitl-ho 



1 1876-1880 

1 1881-1885 

1 1886- 1890 

1 1891-1895 

l8o6-i<)00 

1 14401-1905 1 

l-ngl.md and Wales 

; 48 


46 

I 

4 ^ 

1 49 1 

Scot Kind 


! 

Si 

74 1 

68 

d 4 

Ireland 

^4 

! 

28 

36 ; 

30 

26 

Denmark 

i 101 

' 100 

95 1 

1 ^>-1 1 

96 

, >91 

Norv\ay 



1 75 

7* 1 

74 

1 

Sweden 

100 

102 

*03 1 

105 

"3 


Tin land . 

71 

70 j 

! 65 1 

05 1 

66 

j 

Russia i 

28 

27 j 

27 

27 

27 


; Austria . 

138 

141 ! 

M 7 

146 > 

141 


1 Hungaiy 

71 

70 1 

82 

85 1 

<>o 

’ 91 

' Switzerland 

47 

48 1 

47 

46 1 

45 


Germany 

«7 

92 

92 


‘K) 

81 

Netherlands 

G 


32 

31 

27 

23 

[ Belgium 

74 

82 j 

H? 1 

88 

80 

68 

! France 

7 -i 

78 1 

«3 1 

87 ; 

88 

88 

I’ortugal 



123 I 

122 ! 

I 2 I 


Spam 


1 



49 

1 D 

Italy ' 

72 

76 i 

74 i 

60 1 

62 

1 56 

New South Wales 

42 

4 t ! 

49 1 

60 1 

69 

1 70 


Victoria 43 I 46 49 60 

I Queensland ju 41 44 ' 48 

South Australia 1 a 25 30 

W(st Australia ' 48 

I Tasmania , j 44 38 I 46 I 

New Zealand 1 23 | 20 1 32 I 

the legitimation of children born out of wedlock will l)c found , 
under Legitimacy and Legitimaiion How far the prevalence ] 
of illegitimacy in any community can be taken as a guide to 
the morality of that community is a much disputed question 
The phenomenon itself varies so much in different localities, 
even in localities where the same factors seem to prevail, that 
affirmative conclusions are for the most part impossible to draw 
In the United Kingdom, where the figures differ considerably 
for the three countries -England, Scotland, Ireland — the reasons 
that muht be assigned for the differences are negatived if applied 
on the same lines, as they might well be, to certain other countries j 
Then again, racial, climatic and social differences must be allowed j 
for, and the influence of legislation is to be taken into account j 
The fact that in some countries marriage is forbidden until a \ 


ment has at least no support as shown 
in the figures in Table I , where we find 
! a higher rate of ilLgitimacy m Sweden 
40 I and Denmark than in Spam or Italy 
^4 Religion, however, must be tak( n 

into account as having a strong inllu- 
ence in preventing unchastity, though 
It cannot Ivc concluded that anv jiar- 
ticular creed is more powerful in this 
direction than another , for example, 
the figures for Austria and Ireland are 
\ cry different It cannot be said, 
(ither, that figures bear out the state- 
ment that where there is a high rate 
of illegitimacy there is little prostitu- 
tion It IS more probable that in a 
H country where the standard of living 

IS low, and early marriages arc the 
rule, the illegitimate birth-rate will 
be low As regards England and 
D Wales, the illegitimate birth-rate has 

been stcadilv declining for many years, 
^ not only in actual numbers, but also in 

proportion to the population 
'1 VHLr III - f ttglaud and Wales 


, ! 
A tar 

Illcgitimatt 1 
13 irths 

lVop<jiti(jn 
to 1000 4 j 1 
ptipulatifin 

Illegitimate 
Births m 
looo Births 

i860 

4 3.<>93 

2 2 

64 

1H65 

4 fs 585 

2 2 

1 62 

1S70 

41.737 

2 0 

1 56 

1875 

1 49,813 

> 7 

48 

1880 

12,542 

I 6 

48 

1885 

42,793 

1 6 

48 

i8<>o 

38,412 

I 3 

44 

18445 

38,836 

I 3 

42 

1900 

36,814 ! 

I I 

40 

1905 j 

37,315 

1 I 

1 40 

1907 1 

30,189 

1 0 

' 39 


man has completed his military service, in another, that consent 
of parents is requisite, in another, that ” once a bastard always 
a bastard ” is the rule, while in yet another that the merest of 
subsequent formalities will legitimize the offspring, must account 
in some degree for variations in figures I 

Table I "ives the number of illegitimate births per 1000 j 
births m various countnes of the world for quinquennial periods 
It is to Ive noted that still-born births are excluded, as in the j 
United Kingdom (contrary to the practice prevailing m most ■ 
European countnes) registration of such births is not com- 
pulsory The United States is omitted, as there is no national 
system of registration of births 
This method of measuring illegitimacy by ascertaining the 
proportion of illegitimate births in every thousand births is 
a fairly accurate one, but there is another valuable one which 
is often applied, that of companng the number of illegitimate 
births with each thousand unmamed females at the child- 
bearing age — the “ corrected ” rate as opposed to the “ crude,” 


The corrected rate bears out the result shown in 'fable III 
as follows 

Table IV — England and Wales Illegitimate Birth-rate calculated on 

the Unmarried and Widotted 1 imale Population, aged 
rears 


j 

Rate per 1000 

( ompared with 
rale in 1876 i88o, 
taken as 100 

1 1876 1880 

H 4 

100 0 

1 1881 1S85 

13 5 

93 8 

! 1886-1890 

118 1 

81 9 

j 1891-1893 

JO 1 

70 I 

j lHt>6-l90o 

9 2 

63 9 

1 1901-1905 

84 ' 

58 3 

1906 

8 1 

56 3 

1907 

78 

54 2 


Table V gives the illegitimate births to 1000 births in 
England and Wales for the ten years 1897-1906 and for 
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Tablii. V . — England and Wales. Jllegittmate Btrihs to looo Births. 



Ten 

years 

1897 

1906 

1 

1907 Ij 

Ten 

years 

1897- 

ifjoG 

1907 


len 

years 

1897- 

1906 

1907 

1 

' 

Ten 

>ears 

1897- 

1906 

1907 

Bedlord 

49 

5) Hertford . 

40 

42 

Oxforel 

53 

56 

N Riding . 

53 

43 

Berks . 

47 

48 Huntingdon . 

49 

46 

Rutland 

4O 

70 

W „ 

43 

41 

Bucks 

40 

41 Kent 

40 

4 * 

Shropslnre 

61 

61 




Cambridge 

48 

5 J , Lancashire 

3S 

37 

Somerset . 

37 

35 

Anelostv . 

81 

75 

Chester 

4 ‘ 

39 1 Leicester 



Stafford 

40 

3 « 

Biccon 

44 

40 

Cornwall 

' *50 

48 shire 

40 

39 

Suffolk 

56 

02 

Cardigan 

64 

61 

Cumbe rlaml 

61 

58 1 Lincolnshire 

55 

54 

Surrey 

38 

37 

Carmarthen , 

[ 37 

1 41 1 

Derby 

41 

4 1 London 

37 

38 

Sussex 

52 

52 

1 Carnarvon 

I 60 

72 1 

Devon , j 

39 

39 Mieidlesex 

30 

28 

Warwick 

3 “* 

3 « 

Denbigh , 

i 49 

47 ^ 

Dorse t 

40 

37 Monmouth 

20 

27 

Westmor- 



Flint 

I 42 

42 ! 

Diirli.iin j 

34 

37 Norfolk 

62 

1 63 

land 

61 

62 

Glamorgan 

1 26 : 

1 26 1 

Fsse \ 

28 

27 I Northampton 

4* 

42 

Wilts , 

41 

42 1 

Merioneth 

71 

1 77 ; 

tiloucester 

30 1 

36 '1 North umlier- 



Worcester 

37 

38 1 

Montgomery . 

76 

I 73 

llants , 1 

40 1 

36 land 

39 

3 S 

Yorks — 



Pembroke 

1 52 

47 ! 

Hereford | 

bU j 

66 || Nottingham . 

50 

19 

E Riding 

52 

49 1 

‘ Radnor ' 

66 : 

67 j 


Tabliv VI — Annual Illegitimate Birth-rates in each Registration County of England and Wales, iSyo-igoy 


Registration 

Counties 


Ilkgitimcitt Births to looo Unmarried and Widowid Females, 
aged 15-45 years 


Thrcc-year Pe^riods 

1 1 9e)0- 1902 1 1 903-1 905 


Decrease per cent ' 
m each County | 
between the period | 
1870-1872 I 

and 1907 ' 



1870-1H72 

1880-1882 

f 

00 

Lnglaiitl and Wales 

17 0 

14 I 

lo 5 

London 

Ki 3 

<)8 

8 I 

Bcdfeirel 

21 I 

18 0 

11 2 

Berks 

16 8 

n I 

lo 3 

l^uckw 

It) 0 

16 5 

12 6 

Cambridge' 

19 3 

15b 

12 4 

Cbe ste r 

i 7 5 

14 2 

10 3 

Cornw.dl 

lb 5 

1 } 8 

IJ'2 

C uinbe rlaiiel 

29 2 

23 9 

l8 6 

Derby 

22 5 

17 7 

17 8 

Dev on 

I4 0 

106 

8 I 

Dorset 

14 2 

13 1 

9 6 

Durham 

24 t> 

iS 0 

13 8 

Fssi \ . . 

16 . 

12 7 

0 1 

(douce ste r 

12 0 

11 6 

8 - 

1 laiits 

13 b 

11 S 

8 5 

He re lend 

21 t 

19 0 

13 4 

Hertford 

18 4 

15 3 

It) t 

Huntingdon 

It) 8 

1 J e) 


Kent 

1 » 7 

12 I 

0 3 

I ancashiu' 

16 - 

1 ^ 6 

10 2 

Le ice ste 1 shire* 

ii> (> 

10 1 

11 1 

I inceilii' line 

2’ { 

18 5 

13 2 

Mi.ldle^ev 

9 4 

9 1 

b 5 

Monmouth 

18 6 

15 9 

11 3 

Norlolk 

27 3 

22 6 

lb 7 

North.uii])te)ii 

18 ; 

159 

11 7 

Nortluiinhe rland 

21 1 

17 9 

12 J 

Nottiugluuu 

24 5 

217 

15 1 

(^xfoiei 


15 » 

10 4 

HutI.end 

18 I 

t 12 7 

7 9 

Sciloji 

1 28 2 

1 21 8 

166 

Someise't 

13 3 ! 

1 113 

7 4 

Stalteird . 

24 6 

1 *9 4 

1 1 5 

Suflolk j 

22 0 

' 17 s 

I J 0 

Surrey 

<) 5 

8 5 

66 

Sussex 

»3 7 

li ‘5 

8 7 

Warv\ ick 

14 9 

132 

9-7 

Westmorland 

21 9 

17 9 

131 

Wilts 

»7 I 

14 7 

10 3 

Wore e'ster 

lb 3 

13 7 

9 2 

1 Yorks 




E Rieluig . 

23 0 

18 2 

14 3 

1 N Ridmg . . . 

27 7 

20 2 

15 4 

VV Riding . 

20 4 

x6 I 

n 4 

1 Anglesey 

19 7 

iG 7 

157 

Brecon 

19 9 

18 0 

12 5 

Canligan 

16 u 

14 8 

11 8 

Carmarthen 

18 2 

139 

9 4 

j Carnarvon 

18 3 

139 

12-7 

! Denbigh 

21 I 

17 6 

13 4 

Flint 

18 7 

18 4 

13 1 

Glamorgan • . . | 

17 7 

135 

103 

Menonetli 

244 

19 5 

16 4 

Montgt>mer> 

29 5 

24 3 

16 7 

I*embroke ... 

21*6 

t * 5*9 

12 4 

Radnor . . . | 

,4*8 

332 

20 I 


85 

8 3 

8 I 

78 

51 I 

6 9 

69 

6 8 

6 4 

37 9 

84 

8 t) 

8 2 

8 7 

58 8 

87 

86 

8 I 

84 

50 0 

9 1 

89 

7'3 

8 8 

53 7 

9 b 

10 I 

9 7 

10 ^ 

46 1 

7 7 

7 3 

7 2 

6 9 

60 6 

8 6 

8 I 

7 5 

7 5 

51 5 

i-*- 3 

12 3 

12 3 

11 0 

b2 3 

10 0 

10 0 

I 0-0 

9 4 

58 2 

67 

b 5 

b 7 

6 I 

5b 4 

7 2 

7 2 

8 I 

b 1 

51 9 

1 1 1 

11 1 

10 8 

11 6 

51 7 

7 3 

7 1 

6 7 

b t 

60 5 

b 3 

() r 

6 8 

5 8 

55 0 

7 3 

7 I 

bo 

b 1 

52 9 

11 2 

11 5 

It) 3 

11 o 

48 6 

70 

7 2 

6 6 

7 5 

59 2 

10 9 

9 7 

9 7 

9 7 

5 ' 0 

7 5 

7 b 

7 5 

7 2 

51 0 

7 9 

78 

7 5 

7 - 

55 b 

86 

7 9 

7 5 

7 3 

b 3 3 

12 2 

12 I 

12 7 

II 9 

^6 6 

5 9 

6 0 

6 t 

5 7 

39 4 

10 2 

9 I 

9 b 

9 3 

500 

134 

13 4 

12 5 

128 

53 I 

9 1 

8 8 

9 0 

7 7 

58 8 

10 2 

10 0 

10 4 

•» 3 

55 9 

12 7 

12 6 

12 0 

II 9 

51 4 

90 

9 1 

9 3 

9 2 

51 b 

7 2 

6 8 

90 

11 4 

370 

128 

13 4 

13 0 

11 8 

58 2 

6 0 

6 0 

5 4 

5 5 

586 

11 2 

II 4 

10 9 

10 1 

58 9 

12 0 

11 7 

12 4 

12 5 

43 2 

5 9 

5 7 

5 9 

5 7 

40 0 

7 2 

7 0 

b 5 

64 

53 3 

7 b 

7 5 

66 

68 

54 4 

86 

9 1 

85 

78 

64 4 

9 2 

87 

86 1 

9 3 

45 b 

7 2 

6 8 

66 j 

66j 

59 5 

12 2 

11 7 

12 2 j 

10 6 j 

539 

12 I 

1 1 6 

11 9 1 

10*2 , 

63*2 

94 

g-2 

8-8 1 

8 l 

603 

16 1 

14-9 

13 3 i 

12 9 

34 5 

10 I 

9 2 

92 

8 3 

583 

8 9 

78 

b 3 ! 

7 3 

54 4 

7 7 

8 2 

7 7 1 

89 

51 I 

103 

96 

94 

10 5 

42*6 

12 3 

11 6 

13 5 1 

10*3 

51-2 

97 

11 2 

11 9 1 

11 0 

41*2 

85 

9 1 

8 9 I 

84 

52 5 

13-5 

13 4 

13-2 1 

I2'7 

48 0 

13 1 

13*4 

12‘6 j 

ri 7 

60-3 

8 9 

10 2 

10*7 I 

8-4 

61 I 

144 1 

13 4 

83 ! 

11 3 

730 
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Belfast . 

. . 31 

Liverpool . 

54 

Birmmgham 

• • 35 

Manchester 

. 28 

Bradford 

. 40 

Middlesboro' . 

25 

Bristol . . 

• 3* 

Newcastle . 

. 3<> 

Cork . 

. . 18 

Nottingham 

bo 

Dublin 

28 

Portsmouth 

33 

Edinburgh 

e>o 

Salford 

28 

Glasgow 

. . 03 

Sunderland 

• 30 

Leeds 

54 




Table VIII ~ 

- Scotland igo6 



Total 

1 Births, 

Lcg,t.malc 1 Illogmmale 

Percentage of 
Illegitimate to 
lotal Births 

132,00-) 

11 

i_ 

122,691 

0306 { 

27 bi 

7 05 

legitimate 

Births 

Percentage [ 
of || 

Illegitimate | 
to Total I 
Births 

Illegitima 

Births 

^ I’crcentage 

1 of 

, Illegitimate 
, to foLil 

1 Births 

' i860 1 

0,736 

0 22 j, 1895 

9204 

7 28 

1865 

11,262 

0 96 1 l',00 

8534 

1 6 49 

1870 

1 1,108 

0 63 ^ 1901 1 

H35<) 

1 6 32 

1 "^75, 

10,780 

a 73 i(>o2 

8300 

1 6 28 

1880 

10,589 

8 50 1903 1 

8295 

1 0 21 

I 

10,680 

8 47 1904 1 

9010 

1 6 79 

iS<)o 

0,241 

7 60 1905 , 

9082 

, 6 91 

; 


19o6| 

9306 

1 7 05 


Table IX — Scotland n)o6 


Illegitimate 

Births 


Illegitimate Births 
per looo of Uix- 


" It 18 difficult to explain the variations in the rates of illegitimacy 
m the several counties, It may be stated generally that the 
proportion of illegitimate children cannot alone 9er\ e as a stand ird 
of morality Broadly speaking^ however, the single and widowed 
women m London, m the counties south of the Thames, and in the 
south-westejn couiitiea havecomparativily few illegitimate children , 
on the other Itand, the number of ilhgitnnab thihlren is com 
paratively high in Shropshire, in Ilerefotdshue, in Staffordshiu , 
in Nottinghamshire, m Cumbeiland, in North Wales, and also m 

T MJLi: \ — -Ireland Vtoporhon per lent of I tlegiHmaie Births 


Leuister 2 b , 2 b 27 , 27 ^ 27 

I Munster 23 ,22 2t 22 

35 IS 31 I 

; Connaught 05 | “ 7 ‘W ‘>7 [00 

mailv' all the counties on the e.ii,toMi staboard, vir Sulfolk, Noifolk, 
Lincolnshire, the East and North Ridings ot Yorkshire, and Diiiliam 
In the Rtgistrar-Gfieral's Report for the year i8si it was assiimid 
that tlurc was an indirect connexion bitwtin female illiteracy and 
illegitimacy I his may have bet n tlie case in the middle of the 
last century, but there is no tontlnsiK cvidema' that such is tlie 
cas<> at the present day The proportions of illegitim.acy and the 
proportions of married women who signtnl the marriage register 


Tawlk XI — Ireland /9<'7 


i No, of 
Ilk gitnnalt' 
Births 


Per cent r>{ j 
lotal Births 1 



No 

l\r 1000 

, Widows between 

1 

of Pop 

1 5 and 45 1 

Districts • 



i 

PnnciMl Town 

4D8 

7 ' I 


I aige Tow n 

1029 

5 58 


Small Tow n 

I72f 

b 23 

1 [ 

M,unl ind-rural 

2099 

9 oh 

i 1 

Insulai -rural 

>36 

5 88 

1 1 

Sh( Band 

^ 31 

5 30 


Gi kney » 

1 

5 09 

7 / 

1 Caitlmess 


9 96 

19 1 j 

Sutherland 

; 28 

6 81 ' 

10 1 

1 Ross and Cromarty 

74 

4 lo 

0 (> 

j Iiufnuss 

145 

8 02 1 

" 

Nairn 

18 , 

10 29 

I 3 2 1 

Elgin (or Moraj) 

169 

15 06 

26 3 

Banfi 

202 

1293 

25 4 ; 

Aberdeen 

10S3 

12 38 

24 2 I 

Kincardine 

93 

8 15 

17 0 

Forfar 

. 1 676 , 

0 43 

M2 : 

Perth 

215 

7 03 

10 8 

Fife . 

308 

4 56 

0 7 , ■ 

Kinross 

' 20 1 

9 95 

22 2 ■ 


Clackmannan 

Stirling 

Dumbarton 

Argyll 

Bute , 

Renfrew 

A>r 

I^nark 

Linlithgow 

Edinburgh 

Haddington 

Berwick 

Peebles . 

Selkirk . 

Roxburgh 

Durafnes 

Kirkcudbright 

W igtoiin 


the year 1907. Table VI. gives the “ corrected ” rate for certain 
three-year periods In connexion with these tables the following 
extract from tJie Registrar-General’s Report for 1907 (p. xxx.) 
IS important. 


1a inster 
C.iilow 
Dublin 

Dublin Co Borough 

Kildaic 

Kilkenny 

King's 

Ixmgford 

Loutli 

Meath 

Gtu f n’s 

VVcstmeatii 
Wexford 
Wicklow 
Munsti i - 
Chirr 

( ork Co and ( o Borough 
Kt rry 

Limerick Co and Co Boroiigli 
hpperary N R 
Tipjiemiv S R 

W.iterford Co and ( o Borough 
Ulster — 

\ntnni 

\rmagh 

Belfast Co Borough 
( avail 
Donegal 
Fermanagh 

Ixmdonderry ( o and Boi ough 
Monaghan 
I yrone 
Connaught — 

Galway 

I^itrim 

Mayo 

Roscommon 

Sligo 

Leinster 

Munstei 

Ulster 

Connaught 


by mark arc relatively high in htaflordshire, m North Wales, m 
Durham and m the North Riding of Yorkshire , on the other band, 
in Norfolk, m Sufiolk and in Lincolnslnre there is a comfiara- 
tively high proportion of illegitimacy and a low proportion of 
illiteracy^' 

This latter conclusion may be earned further by saying that 
in those European countries where elementary education is 
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most common the rate of illegitimacy is high, and that it is 
low in the more illiterate parts, e g. Ireland and Brittany 

It has been said that one of the contributory causes of illegiti- 
macy IS the contamination of great cities , statistics, however, 
disprove this, there being more illegitimacy in the rural districts. 
Table VII gives the rate of illegitimacy in some of the principal 
towns of the United Kingdom 

7 ’hat poverty is a determining factor in causing illegitimacy 
the following figures, giving the rate of illegitimacy in the 
jjoorcst parts of Ixmdon and in certain well-to-do parts, clearly 
disprove — 

of Illegitimacy per 1000 Births 

I London J igoi I 1903 I 1905 i 1907 

j Stepney I 12 ' 9 1 18 10 

I Bethnal Green I 13 15 ' 13 ii 

I Mile 1 nd Old Town I 15 13 ' M 

j Whitechapel I 22 | 24 I ig i 19 

St George’s, Hanover b<j | 40 ^ 45 j 45 45 

I Kensington . ' 48 1 44 ' 49 54 

, Fulham i 43 42 I ^5 , 40 

I Maryltbone 1 182 186 198 ' 182 

Tables VIII and IX give the rate of illegitimacy for the 
various counties of Scotland, and Table X the rate for Ireland 

Bibliography — 'The Annual Reports of the Hcgistrars-Gtneral 
for l-ngland, Scotland and Ireland, statistical returns of foreign 
countries, A Lethngwell, Illegitimacy and the Influence of the 
Reasons upon Conduct (1892) (T A I ) 

ILLER, a river of Bavaria, rising in the south-west extremity 
of the kingdom, among the Algauer Alps 'I'aking a northerly 
course, it quits the mountains at Immenstadt, and, flowing by 
Kempten, from which point it is navigable for rafts, forms 
for some distance the boundary between Bavaria and W urttem- 
berg, and eventually strikes the Danube (right bank) just above 
Ulm Its total length is 103 m 

ILLINOIS, a North Ontral state of the United States of 
America, situated between 37° and 42° 30' N lat and 87* 35' 
and 91° 40' W. long It is bounded N by Wisconsin, E by 
Lake Michigan and Indiana, S E and S by the Ohio river, 
which separates it from Kentucky, and S.W and W by the 
Mississippi river, which separates it from Missouri and Iowa 
The Enalilmg Act of ('ongress, which provided for the organiza- 
tion of Illinois I’crritory into a state, extended its jurisdiction 
to the middle of Lake Michigan and the Mississippi river, 
consequently the total area of the state is 58,329 sq m , of which 
2337 s(] m are water surface, though the official figures of the 
United States Geological Survey, which docs not take into 
account this extension of jurisdution, are 56,665 sq m 

Physiography — Physiognaphically, the state (except the extreme 
soxUhcrii point) lies wholly in the I’lairie Plains region The N E 
corner is by some placed in the " Great Lakes District ” The 
southern point touches the Coastal Plain Belt at its northward 
extension called the " Mississijipi Embayment ” The surface of 
Illinois IS an inclined plane, whose general slope is toward the S and 
S W Ihc average elevation above sea-level is about 600 ft , the 
highest elevation is Charles Mound (1257 ft), on the Ilhnois- 
Wisconsin Iwundary line, one of a thain of hills that crosses Jo 
Daviess, Stephenson, Winnebago, Boone and McHenry counties 
^n elcv^ation from 6 to 10 m wide crosses the southern part of the 
state from Grand Tower, in Jackson county, on the Mississippi to 
Shawneetown, m Gallatin county, on the Ohio, the highest point 
being 1047 ft alKive the sea , from Grand Tower N along the 
Mississippi to the mouth of the Illinois there is a slight elevation and 
there is another elevation of minor importance along the Wabash 
Many of the rivtr bluffs rise to an unusual height. Starved Rock, 
near Ottawa, in La Salle count), being 150 ft above the bed of the 
Illinois river Cave in Rock, on the Ohio, in Hardin county, was 
once the resort of river pirates 'I he country b of the elevation 
(mentioned above) between Giand Lower and Shawneetown was 
originally covered with forests 

The drainage of llhnois is far better than its low elevation and 
comparatively level surface would suggest There are more than 
275 streams in the state, grouped m two nver systems, one having 
the Mississippi, which receives three-fourths of the waters of 
Illinois, as outlet, the other being tributary to the Wabash or Ohio 
rivers The most important riv’er is the Illinois, which, formed by 
the junction of the Des Plaines and the Kankakee, m the N.E 
part of Grundy county, crosses the N central and W portions of ^ 


the state, draining 24,726 sq ra. At some pomts, notably at Lake 
Peona, it broadens into vast expanses resembhng lakes The 
Kaskaskia, in the S., notable for its variations m volume, and the 
Rock, in the N , are the other important rivers emptyiim into the 
Mississippi , the Embarrass and Little Wabash, the Sahne and 
Cache in the E , are the important tributaries of the Wabash and 
Ohio nvers The Chicago river, a short stream i m long, formed 
by the union of its N and S branches, naturally flowed into Lake 
Michigan, but by the construction of the Chicago Drainage Canal 
Its waters were turned m 1900 so that they ultimately flow into the 
Mississippi 

The soil of Illinois is remarkable for its fertility The surface 
soils are composed of drift deposits, varying from 10 to 200 ft 
in depth, they are often overlaid with a black loam 10 to 15 in 
deep, and in a large portion of the state there is a subsoil of yellow 
clay The soil of the prairies is darker and coarser than that of the 
forests, but all differences disappear with cultivation The soil of 
the nver valleys is alluvial and especially fertile, the " Amencan 
Bottom,” extending along the Mississippi from Alton to Chester, 
having been in cultivation for more than 150 years Along the 
nver bluffs there is a sihcious deposit called loess, which is well 
suited to the cultivation of fruits and vegetables In general the 
N part of the state is especially suited to the cultivation of hay, the 
N and central parts to Indian corn, the E to oats, and the S W 
to wheat 

Climate — The climate of Illinois is notable for its extremes of 
temperature The warm winds which sweep uj) the Mississipja 
Valley from the (juH of Mexico are responsible for the extremes of 
heat, and the \rctic winds of the north, which find no mountain 
range to break their strength, cause the extremes of cold Lhe mean 
annual temperature at Winnebago, near the N border, is 47® F , and 
it increases to the southward at the rate of about 2® for ever) degree 
of latitude, being 52° F at Springfield, and 58" F in Cairo, at the 
S extremity The lowest temperature ever recorded in the state 
was -32° F, m February 1905, at Ashton in the N W and tin 
highest was 115® F , in July 1901, at Centraha, in the b , making a 
maximum range of 147® F The range of extremes is considerably 
greater m the N than in the S , for example, at Wmntbago ex- 
tremes have ranged from -26° F to no® F or 136° F , but at 
Cairo they have ranged only from - 16® F to 106° F or 122° F 
The mean annual precipitation is about 39 in in the S counties, 
but this decreases to the northward, being about 36 in in the central 
counties and 34 in along the N border I he mean annual snow- 
fall increases from 1 2 in at the S extremity to approximately 40 in 
in the N counties In the N the jirccipitation is 44 8 greater in 
spring and summer than it is m autumn and winter, but 111 the S 
only 26 17 % greater At Cairo the prevailing winds arc southerly 
during all months i xcept February, and as far north as Springfield they 
are southerly from April to January . but throughout the N half 
of the state, except along the shore of l^ke Michigan, where they 
V ary from N E to S W , the winds are mostly from the W or N W 
from October to March and very variable for the remainder of the 
)ear lhe dampness and miasma, to which so many of the early 
settlers’ fatal "chills and fever" were due, have practically dis- 
appeared before modern methods of sanitary drainage 

Pauna and 1 lora —lhe fauna and flora, which are similar to 
those of the other North Central States of North America, impressed 
the early explorers with their richness and variety ’’ We have 
seen nothing like this for the fertility of the land, its prairies, woods, 
and wild cattle,” wrote P6re Jacques Marquette of the Illinois 
region, and later explorers also bore witness to the richness of the 
country Many of the original wild animals, such as the bison, 
bear, beaver, deer and l)nx, have disappeared, wolves, foxes and 
mink are rare , but rabbits, squirrels and raccoons are still common 
The fish are mainly the coarser species, such as carp, buffalo-fish 
and white perch , of better food fish, the principal varieties arc bass 
(black, striped and rock), crappie, pike, ’’ jack salmon ’’ or wall- 
eyed pike, ami sun fish The yield of the fisheries in 1900 was 
\ alued at $388,876 Lhe most important fisheries on the Illinois nver 
and its tributaries were at Havana, Pekin and Peoria, which in 1907- 
1908 were represented by a total catch of about 10,000 000 ft), 
out of a total for this nver system of 17,570,000 lb The flora 
IS vaned Great numbers of grasses and flowering plants which once 
beautified the praine landscape are still found on uncultivated lands, 
and there are about 80 species of trees, of which the oak, hickory, 
maple anti ash are the most common The cypress is found only 
m the S and the tamarack only in the N The forest area, es^niated 
at 10,200 sq ra m 1900, is almost wholly in tlie southern counties, 
and nearly all the trees which the northern half of the state had 
liefore the coming of the whites were along the banks of streams 
Among wild fruits are the cherry, plum, grape, strawberry, black- 
berry and raspberry 

Industry and Commerce . — The fertility of the soil, the mineral 
wealth and the transportation facilities have given Illinois a 
vast economic development In 1900 more than seven- tenths 
of the inhabitants in gainful occupations were engaged in 
agriculture (25 6 %), manufactures and mechanical pursuits 
(26 7 %), and trade and transportation (22 %). 
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Historically and coraparativdy, agriculture is the most important 
industry In 1900 about nine-tenths of the total land area was 
inclosed m farms , the value of farm property ($2,004,316,897) was 
greater than that of any other state , as regards the total value of 
farm products in 1899 Ilhnois was surpassed only by Iowa , in the 
value of crops Illinois led all the states, and tlic values of property 
and of products were respectively 35 6 % and 87 i % greater than 
at the end of the preceding decade During the last half of the 
19th century the number of farms increased rapidly, and the average 
size declined from 158 acres in 1850 to 127 6 acres m 1870 and 
124 2 acres in 1900 The prevailing form of tenure is that of owners, 
60 7 % of the farms being so operated in 1900 , but during the decade 
1890-1900 the number of farms cultivated by cash tenants in- 
creased 30 8 %, and the number by share tenants 24 5 %, while 
the increase of cultivation by owners was only 1 %. In proportion 
of farm land improved (84 5 %), Illinois was surpassed only by 
Iowa among the states Cereals form the most important agri- 
cultural product (600,107,378 bushels in 1899 — in value about three- 
fourths of the total agricultural products of the state) In the 
production of cereals Illinois surpassed the other states at the 
close of each decade during the last half of the 19th century except 
that endmg in 1890, when Iowa was the leading state Indian corn 
and oats are the most valuable crops The rank of Illinois in the 
production of Indian corn was first in 1899 with about one-fifth of 
the total product of the United vStates, and first in 1907 * with nearly 
one-tenth of the total crop of the country (9,521,000 bushels out of 
99,931,000) In 1879, m 1899 and m 1905 (when it produced 
132,779,762 bushels out of 953,216,197 from the entire country) 
It was first among the states producing oats, but it was surpassed 
by Iowa in 1889, 1906 and 1907 , in 1907 the Illinois crop was 

101,675,000 bushels From 1850 until 1879 Illinois also led m the 

f iroduction of wheat , the competition of the more western states, 
low ever, caused a great decline m both acreage and production of 
that cereal, the state's rank m the numbei of bushels produced 
declining to third m 1889 and to fourteenth m 1899, but the crop and 
yield per acre in 1902 was larger than any since 1894 . in n)05 the 
state ranked ninth, in 1906 eighth and m 1907 fifth (the crop Ixung 

40,104,000 bushels) among the wheat-growing states of the country 
I he rank of the state m the growing of rye also declined from sccoml 
m 1879 to eighth in 1899 and to ninth m 1907 (when the crop was 

1,106,000 bushels), and the rank m the growing of barley from 
third m 1869 to sixteenth in 1899 In 1907 the barley crop was 

600,000 bushels Hay and forage are, after cereals, the most ini- 
ortant crops; in 1907 2,664,000 acres produced 3,730,000 tons of 
ay valued at $41,030,000 Potatoes and broom corn are other 
valuable products The potato crop m 1907 was 13,398,000 bushels, 
valued at $9,647,000, and the sugar beet, first introduced during 
the last decade of the 19th century, gave promise of becoming one 
of the most important crops From 1889 to 1899 there was a distinct 
decline in the prorluction of apples and peaches, but there was a great 
increase m that of cherries, plums and pears The large urban 
population of the state makes the animal products very valuable, 
Illinois ranking third in 1900 m the number of dairy cows, and m 
the farm value of dairy products , indeed, all classes of live stock, 
except sheep, increased in number from 1850 to 1900, and at the 
end of the latter year Illinois was surpassed only by Iowa in the 
number of horses and swine, in 1909 there were more horses m 
Illinois than in Iowa Important influences m the agricultural 
development of the state have been the formation of Farmers’ 
Institutes, organized in 1895, a Corn breeders’ Association in 1898, 
and the mtr^uction of fertilizers, the use of which m 1899 was 
nearly seven times the amount in 1889, and the study of soils, 
carried on by the State Department of Agriculture and the 
United States Department of Agriculture 

The growth of manufacturing m Illinois during the last half of 
the 19th century, due largely to the development of her exceptional 
transportation facibties, was the most rapid and remarkable in the 
industrial history of the United Stales In 1850 the state ranked 
fifteenth, m i860 eighth, m 1870 sixth, m i88o fourth, m 1890 and 
again m 1900 third, m the value of its manufactures The average 
increases of invested capital and products for each decade from 
1850-1900 were, respectively, 189 26 % and 152 9 % , m 1900 the 
capital mvested ($776,829,598, of which $732,829,771 was m 
establishments under the " factory system "), and the product 
(l*. 259 > 730 .*^. which $1,120,868,308 was from establishments 
under the " factory system ”), showed unusually small percentages 
of mcrease over those for 1890 (54 7 % and 38 6 % respectively) , 
^d in 1905 the capital and product of establishments under the 
'factory system "were respectively $975,844,799 and $1,410,312,129, 
showing mcreascs of 33 2 % and 25 8 % over the corresponding 
figures for 1900 

The most important industry was the wholesale slaughtering 
^d packing of meats, which yielded 22 9 % of the total manu- 
factured product of the state m 1900, and 22 5 % of the total in 

* The statistics for years prior to 1900 are taken from reporLs of 
the U.S Census, those for years after 1900 from the Year Books 
of the U S Department of Agriculture It should be borne m nund 
that m census years, when comparison can be made, the two sets of 
statistics often vary considerably 
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1905 From 1870 to 1905 Illinois surpassed the other states m this 
industry, yielding in 1900 and in 1905 more than one-third of the 
total product of the Uiuted States The increase m the value of 
the product in this industry m Illinois between 1900 and 1005 was 
over 10 % An interesting pliase of the industry is the secondary 
enterprises that have developed from it, nearly all portions ol the 
slaughtered animal being finally put to use 1 ht blo^ is converted 
into clarifying matenal, the entrails are used for sausage coverings, 
the hoofs and small bones furnish the raw material for the manu- 
facture of glue, the large bones are carved into knife handles, and 
the horns into combs, the fats are made to yield buttinne, lard and 
soap, and the hides and hair are used m the manufacture of mat- 
tresses and felts 

The manufacture of iron and steel products, and of products 
depending upon iron and steel as raw material, is second in im- 
portance The iron for these industries is secured from the Lake 
Superior region, the coal and limestone fiom mines within the stale 
Indeed, in the manufacture of iron and steel, Illinois was suqiassed 
in 1900 only by P«-nnsylvania and Ohio, the 1900 product being 
valued at $60,303,144 , but the value of foundry and machine shop 
products was even greater ($63,878,352) In 1905 the iron and 
steel product had increased in value since 1900 44 9 %, fo 
$87,352,761 , the foundry and machine shop jiroducls 25 2 to 
$79,961,482, and the wire product showed even greater inirease, 
largely because of a difference of classification in the two censuses, 
the value in 1905 being $14,099,566, as against $2,879,188 in 
1900, show’ing an increase of nearly 390 % 1 he development of 

agriculture, by creating a demand for improved farm machinery, 
has stimulated the inventive genius , m many cases blacksmith 
shops have been transformed into machinery factories, also wfll- 
establishcd companies of the eastern states have been mdiic(<l to 
remove to Illinois by the low prices of iron and wood, due to cluap 
transportation rates on the Great Lakes Consequently, in 1890, 
m 1900 and again in 1905, Illinois surpassed any one of the other 
states m the production of agricultural implements, the prcxluct in 
1900 being v^ued at $42,033,796, or 41 >5 % of the total output of 
agricultural machinery in the United States, and in 1905 with a 
value of $38,412,452 it represented 34 3% of the product of the 
entire country In the building of railway cars by manufacturing 
corporations, Illinois also led the states in 1900 and m 1905, the 
product being valued at $24,845,606 m 1900 and at $30,926,464 
(an mcrease of nearly one-fourth) m 1905 , and m construction by 
railway companies was second in 1900, with a product valued at 
$16,580,424, which had increased 53 7 % m 1905, wlun the product 
wzes valued at $25,491,209 The greatest mcrease of protiucts 
between 1890 and 1900 was in the manufacture of electrical apparatus 
(2400 %), in which the increase in value of product was 37 2 
between 1900 and 1905 

Another class of manufactures consists of those dependent upon 
agricultural products for raw material Of these, the manufacture 
of distilled liquors was m 1900 and in 1905 the most important, 
Illinois leading the other states, the Vcalue of the 1900 product, 
which was nearly 12% less than that of i8c>o, was increased by 
41 6 %, to $54,101,805, in i()05 Peoria, the centre of the industry, 
is the largest prcxiucir of whisky and high-class wines of the citus 
m the United States There w-ere also, in igoo, 35 direct and other 
indirect prcxlucts made from Indian corn by glucose plants, which 
consumed one-fifth of the Indian corn product of the state, and 
the value of those products was $18,122,814 , in 1905 it was only 
$14,532,180 Of other manufactures dependent upon agriculture, 
flour and grist mill products declined between i8c^o and if>oo, but 
between 1900 and ic;o5 increased 39 6 % to a value of $39,892,127, 
The manufacture of cheese, butter and condensed milk increased 
60 % between 1890 and 1900, but betwxc n 1900 and 1905 only 3 i 
the prcxluct m 1905 being valued at $13,276,533 

Other prosperous industries are the manufacture of lumber and 
timlier products (the raw* material licing floated down the Mississippi 
nver from the forests of other states), whose output increased from 
1890 to 1900 nearly 50%, but declined slightly between 1900 and 
1905, of furniture ($22,131,846 in 1905. 1*5,285,475 in 1900, 
showing an increase of 44 8 %)^ and of musical instruments 
(1*3,323,358 m 1905, $8,156,445 in 1900, an increase of 63 3% 
m the period), in both of which Illinois was second in 1900 and 
m 1905 , book and job printing, m which the state ranked second 
in 1900 ($28,293,684 m 1905 , $19,761,780 in 1900 , an increase of 
43 2 %), newspaper and periodical printing ($28,644,981 in 1905 , 
$19,404,955 m 1900, an mcrease of 476%), in which it ranked 
third m igoo , and the manufacture of clothing, bools and shoes 
The value of the clothing manufactured in 1905 was $67,439,617 
(men's $55,202,999 , women's $12,236,618), an increase of 30 i % 
over 1900) The great manufacturing centre is Chicago, where more 
than seven-tenths of the manufactured products of the state were 
produced m 1900, and more than two-thirds in 1905 

In this development of manufactures, the mineral resources have 
been an important influence, nearly one-fourth (23 6 %) of the 
manufactured product in 1900 depending upon minerals for raw 
matenal Although the iron ore, for the iron and steel industry, 
is furnished by the mines of the Lake Supenor region, bituminous coal 
and limestone are supplied by the Illinois dejxisits The great 
central coal field of North America extends into Illinois from 
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Indiana as far N. as a Ime from the N boundary of Grundy county 
to Jtock Islandj W. from Rock Island to Hcrwlcrson cotinty, then 
S.W to the southem part of Jackson county, when it run*» S into 
Kentucky, thus including more tlvan three-fourths (4«,^oo W]. m ) 
of the laiicl surface of the state In 1670 Hennepin reported deposits 
of coal near what is now Ottawa on the Illinois , tliere was sortie 
mining m i8io On the Big Muddy riv(r in Jackson county ; and m 
1833, Oooo tons were mined In Kyay (according to state authontios) 
coal was produced In 52 countus, WilH.imson, t^ngamon, St Clair, 
Matoupin and Madiaon giving the largest ylekl. lu that year the 
tonnage was 51,317,146, and the value of the total product 
5S4, 087,882 , m 1008 the value of the state’s product «4 Coal was 
(xcocdtd only by that of Pennsylvania (nearly hix times as great) 
Neurly jo % of all coal mined m the state was mined bv rtiacTilnery 
in 1 007 The output of petroleum in Illinois was long unimportant 
d ho first senou , attempts to find oil and gas m the state wore ih the 
'fifties of the iQlh century In iH8<) the yield of petroleum was 
T460 barn Is In too2 it was only 200 barrels, nearly all of which 
came from Jjt< hfnhl, Montgomery county (where oil harl been folind 
in coinmenial quantities in i886), and Washington, Tazewell cotinty, 
m the west central part of tlic state , at this time it was used locally 
for lubricating purposes 'Ilierc had boon some dnihng in Clark 
(oiiutv in 186s, and in iQoj this field was again worked at Wesllield 
111 1003 tht total output of the state was 181,0184 barrels, in 1906 
the amount increased to 4,397,050 barrels, valued at $3,274,818 , 
and m 1907, according to state reports, the output v^as *4,281,973 
bairclH, bi'mg nearly as great as tliat of the Appalachian held 
1 ho petroU um-producing area of commercial importance is a stnp 
of land about 80 m long and 2 or 3 to 10 or 12 m wide in the S lu 
part of tlio state, centring about Prawford county In April 3906 
the first pipe biles for petroleum m Illinois were laid . before that 
time all Hhii>monts had been in tank cars in contieKion with 

i ietrolcuin, natural gas has bten found, especially m Clark and 
>awfi>r<I (ountus, in 1906 the state's product ot natural gas was 
valued at $87,211 Limestone is found m about 30 counties, 
prinrijinlly Cook, Will and Kankakee , tlio value of the pnxluct 
in 1906 was $2,942,131 Clay and ilav products of the state w'cr® 
valued In 1906 at $12,765,453 Deposits of learl and zinc have been 
di'icovercd and Ntorkwl m Jo Daviess countv, near Galena and 
J'-llrabeth, in the N W. part of the state A southern distiict, 
including {>,11 ts of Haidin, I’opo and Saline counties, has proiliited, 
imidentnllv to Hunrspar, some had, tlie maximum amount being 
176,387 Ih from the Faitview mine m 1866-1867 In 1905 the 
rmc from the entire st-ite was valued at $5,496,5*58 , the kiad pro- 
duct m 1006 was \ allied at $65,208 Sandstone, quarried m 10 
counties, was lalind in ic|05 at $29,115 md m i<>o 6 at $19,115. 
Ikqie and Hardin countiis weie the only sourci s of rtuorspnr in the 
I nihd Stalls from 18 1 2 until i8<)S, wlun fluorspar beg.m to be 
mined m Kentiu liy , in looO the output wns 28,268 tons, valued at 
$i(K),02i, and lU 1905 53,275 tons, v.dued at $220,206. 'ihecentic 
ot the ihiorspai distru t was Rosiclau' in 1 lardin county The cement 
depoMts .ire aho of value, natural cement being valued at $118,221 
and Portland reiiK'iit <it $2,401 494 in I906 Iron ore has been 
iliscoveted Glass s<vnd is obltiiiK <1 hom the IHmois ru'et valley 
m La Salle loimty , m 1006 it was v'alut<l at $156,684, making the 
state m this pioduct second only to Peunsylv.iiua and West Virginia 
(in X()05 it w IS second onl> to Pennsylvania). 'I he value ot the 
total miniral product of the stAte in 1906 was estimated at 
$121,188,300 ' 

CommumcalioHs — Transportation fni dittos have been .an 
inipoitant factor in the economic dcvcliipmCnt of Illinois. The 
first European settlers, who were French, came by way of the 
(ireat Lakt s. and est.ibhsherl intimate relations with New Orleans 
by the Mississippi nvor The American settlers Came by way 
of the Ohio nvci, and the immigiants from the New England 
and Eastern states found their wa> to Illinois over the Eric 
(anal and the (’neat Lakes The first transportation probU m 
was to connect laike Michigan and the Mississippi rivet; this 
vv.vs aecomphshed by building the Illinois & Michigan canal 
to T.a Salle, at the head of the navigation on the Illinois nver, 
a work, which was begun m 18^36 and lompleted in 1848 under 
the auspMcs of the state In 1890 the Sanitarv District of 
Chiatgo undertook the Constructiort of a canal from (’hicago 
to Johet, where the new canal joins the Illinois & Michigan 
canal ; this canal is 24 ft tleep and 160 ft. wide The Federal 
government completed m October 1907 the construction of a 
' Ascoiding to the report of the State Geological Survey, the 
v.ihie of the tot.d mineral product in the state for 1907 was 
$i 52,122,618, the values of the different minerals being as follows 
coal, $53,687,382. pig iron, about $52,228,000, petroleum, 
$16,332,047. clay and clay products, $13,351,362 , zinc, $6,614,608. 
limestone, $4,333,651, Portland cement, $2,632,576; sana and 
gravel, $1,367,053, natural slag, $174,282, fluorspar, $141,971, 
muuial waters, $91,700, lead ore, $45,760, sandstorie, $14,996, 
atul pvute, $5700. 


new canal, the Illinois & Mississippi, popularly known as the 
Hennepin, from Hennepin to Rock river (just above the mouth 
of Green river), 7 ft. deep, 52 ft. wide (at bottom), and 80 ft, 
wide at the water-lme. This canal prtnrides, with the Illinois 
& Michigan canal arid the Illinois nver, an improved waterway 
from Chicago to the Mississippi river, and greatly increases 
the commercial and industrial importance of the “ twin cities ” 
of Sterling and Rock Falls, where the Rock nver is dammed by 
a dam nearly 1500 ft long, making the main feeder for the canal. 
This feeder, formally opened in 1907, runs nearly due S. to a 
point on the canal N.VV. of Sheffield and N E. of Mineral , 
there are important locks on either side of this junction. At 
the general election in November 1908 the people of Illinois 
authorized the issue of bonds to the amount of 520,000,000 to 
provide for the canalizing of the Desplaincs and Illinois riv'ers 
as fju’ as the city of Utica, on the latter river, and connecting 
with the channel of the Chicago Sanitary District at Johet 
The situation of Illinois between the Great I.dkes and the 
Appalachian Mountains has made it a natural gateway for 
railroads connecting the North Atlantic and the far Western 
states. The first railway constructed in the West was the 
Northern-Cross railroad from Mcredosia on the Tllmois nver to 
Springfield, completed in 1842 , durmg the last thirty ycaus of 
the igth century Illinois had a larger railway mileage than any 
of the Amencan stakes, her mileage m fanuar/ 1909 amounting 
to 12,215*63 m , second only to that of Texas. A Railway and 
Warehouse Commission has authority to fix freight and passenger 
rates for each road. It is the oldest commission with such 
power in the United States, and the litigation with railways 
which followed its establishment m 1871 fully demonstrated the 
public character of the railway business and was the precedent 
for the policy of btate control elsewhere ^ 

FopfMtion — In 1870 and 1880 Illinois was fourth among the 
states of the United States in {Topulation but in 1890, and again 
m 1900, Its rank was tlurd, th(> figures for the last three years 
named being respectively 3,077,871, 3,826,351, and 4,821,550* 
iVeiorcling to the US census the populat on m 1910 Was 
5.631^.591 Of the populal'on m 1900, 98*2 ‘’y was white, 

79 9% native-born, and 51 2 % was of foreign parentage 

(cither one or both parents foreign-born) The principal foicign 
element was German, the Teutonic immigration being especiallv 
large m the decade ending in i860, the immigiants from the 
United Kingdom wcie second in importance, those from the 
Scandinavian countries third, and those from southern Europe 
fourth. The urban population, on tlie basis of places having 
4000 inhabitants or more, W'as 51 °/y of the total; indeed the 
population of Cook county, m v\ hich the city of CTiicago is situ- 
ated, was two-fifths ot the total population of the state , during 
the decade of the ( ivil War (1860-1870) tlie population of the 
state increased only 48 4 %, and that of Cook county about 
140 %, while from 1870 to igoo the increase of all counties, 
excluding Cook, was about 36 %, the increase in ( hicago was 
about 468 %. Of the 930 incorporated cities, towns and villages, 
614 had less than 1000 inhabitants, 27 more than 5000 and less 
than 10,060, 14 more than io,ooo and less than 20,000, 4 more 
than 20,000 and less than 25,000, and 7 more than 25,000 
These seven were C hicago (1,698,575), the second city in popula- 
tion in the United States, Peoria (56,100), Quincy (36,252), 
Springfield (34,159), Rockford (31,051), East St Louis (29,655), 
and Johet (29,353) In 1906 it was estimated that the total 
numlWr of communicants of all denominations was 2,077,197, 
and that of this total 932,084 were Roman < 3 atiiohcs, 263,344 
were Methodist (235,092 of the Northern (Tiurch^ 7198 of the 
Southern Church, 9833 of the African Methodist Episcopal 
Church, 5512 of the Methodist Protestant Church, and 3597 of 
the Free Methodist Church of North America), 202,566 were 
Lutherans (113,527 of the Evangelical Lutheran Synodical 
® Sec the so-called McLean County Case (67 lU n), the Neal 
Nuggles Case (91 111 256), The People v The Illtnots Central Railroad 
Ct> w5 I’* 313), and v. /// (94 US 113) 

• The populations in other census years were * (tSio), 12,282 : 
(iSto), 55,2H . (1835)1*57,445: (1840), 476,183; (*850), 851,470. 
(i860), 1,711,951. (1870), 2,539,89):. 
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Conference, 36,366 of the General Council of the Evangelical 
Lutheran Church, 14,768 of the General Synod of the Evan- 
gelical Lutheran Church, and 14,005 of the Evangelical Lutheran 
Synod of Iowa and other states), 152,870 were Baptists (118,884 
of the Northern Convention, 16,081 of the National (Colored) 
Baptist Convention, 7755 Free Baptists, 6671 General Bap- 
tists, and 5163 Primitive Baptists), 115,602 were Presbyterian 
(86,251 of the Northern Church, 17,208 of the Cumberland 
Church (now a part of the Northern Church), and 9555 of the 
United Presbyterian Church), 101,516 were Disciples of Christ, 
59)973 were members of the German Evangelical Synod of 
North America, 54,875 were Congregationalists, and 36,364 
were Protestant Episcopalians. 

Government — Illinois has been governed under four con- 
stitutions, a Territorial constitution of 1812, and three State 
constitutions of i8i8, 1848 and 1870 (subsequently amended). 
Amendments may be made by a Constitutional Convention or 
a two-thirds \ ote of all the members elected to the legislature, 
ratification by the people being required in either instance 
To call a Constitutional Convention it is necessary that a majority 
popular vote concur in the demand therefor of two-thirds 
of the members of each house of the General Assembly The 
executive officials hold office for four years, with the excep- 
tion of the treasurer, whose term of service is two years. The 
governor must be at least thirty years of age, and he must also 
have been a citizen of the United States and of Ilhnois for the 
five years preceding his election. His veto may be over-ridden 
by a two-thirds vote of all the membei-s elected to the legislature. 
Members of the legislature, which meets biennially, are chosen 
by districts^ three representatives and one senator from each 
of the 51 districts, 18 of which are m Cook county. The term 
of senators is four years, that of representatives two years , 
and m the election of representatives since 1870 theic has been 
a provision for “ minority ” representation, under which by 
cumulative voting each voter may cast as many votes for one 
candidate as there are representatives to be chosen, or he may 
ilistribute his votes (giving three votes to one candi<late, or ij 
votes each to two candidates, or one vote eich to throe can- 
didates), the candidate or candidates recewing the highest 
number of votes being elected A similar system of cumulaliv'o 
voting for aldermen may be provided for by ordinance of 
councils in cities organized under the general state law of 1872 
Requisites for membership in the General Assembly are citizen- 
ship in the United .States , residence in Illinois for five years, 
two of which must have been just preceding the candidate’s 
election, and an age of 25 years for senators, and of 21 years 
for representatives Conviction for bribery, perjury or other 
infamous crime, or failure (in the case of a collector or holder 
of public moneys) to account for and pay over all monevs 
due from him are disqualifications j and before entering upon 
the duties of his office each member of the legislature must take 
a prescribed oath that he has neither given nor promised any- 
thing to influence voters at the election, and that he will not 
accept, directly or indirectly, “ money or other valuable thing 
from any corporation, company or person ” for his vole or 
mfiuence upon proposed legislation. Sjiecul legislation is pro- 
hibited when general laws are applicable, and special and local 
legislation is forbidden in any of twenty-three enumerated cases, 
among which are divorce, changing of an individual’s name or 
the name of a place, and the grant to a corporation of the nght to 
build railways or to exercise any exclusive franchise or privilege 
'fhe judiciary consists of a supreme court of 7 members elected 
for a term of 9 years ; a circuit court of 54 juilges, 3 for each 
of 18 judicial districts, elected for 6 years , and four appellate 
courts— one for Cook county (which has also a “ branch ap- 
pellate court,” both the court and the branch court being pre- 
sided over by three circuit judges appointed by the Supreme 
Court) and three other districts, each with three judges ap- 
pomted in the same way In Cook county a criminal court, 
and the supreme court of Cook county (originally the supreme 
court of Chicago), supplement the work of the circuit court. 
There are also county courts, consisting of one judge who serves 


for four years ; m some counties probate courls have been 
established, and in counties of more than 500,000 population 
juvenile courts for the trial and care of delinquent children are 
provided for. 

The local government of Illinois includes botli county and 
township systems. The eariicst American settlers came from 
the Southern States and naturally introduced the county system , 
but the increase of population from the New !• ngland and Middle 
States led to a recognition of township organi/^ition in the con- 
stitution of 1848, and this form of government, at first prevalent 
only in the northern counties, is now found in most of tho middle 
and southern counties, took county, although it has a town- 
ship system, is governed, like those counties m w'hu h townships 
are not found, bv a Boaid of Commissioners, elected by the 
townships and tiie city of ( hicago A general law of 1872 pro- 
vides for the organization of iniinicipalitics, only cities and 
villages being recognized, though there arc still some " towns ” 
which have failed to reorganize under the new law. City i hurters 
are granted only to such municipalities ns have a jiopulation 
of at least icxdo 

Requirements for suffrage are age of 21 \ ears or more, eiti/en- 
ship m the United .States, and residence m the state for one year, 
m the county ninety days, and the election precinct thirty days 
preceding the exercise of suffrage Women are jierniitted to 
vote for certain school officials and the trustees of the State 
University. Disfranchisement is brought about by conviction 
for brilxry, felonv or infamous crime, and an attempt to vote 
after such conviction is a felony. 

The relation of the state to corporations and industrial pro- 
blems has been a subject of important legislation '1 he 
constitution dt( lares that the state’s rights of einindit domain 
shall never lie so .ibridged as to prevent the legislature from taking 
the jiroperty and franchises of incoriwrated companies and sub- 
jecting them to the public necessity ui a w'ay similar to tho 
treatment of indKiduals In 1903 the legislature authorized the 
municipal ownership of publii service corporations, and m 1905 
the city of Chicago look steps to acquire ownership of its stmt 
raihvays--a movement which secrnc*d to have spent its force* in 
1907, when the municipal ownership candidates were dcfcatc’d 
in the citv’s elccl ions —and in ic^o2 the right of that city to 
rc'gulatc the price of gas was recognized by the United Slates 
Circ'ii.t Court of Appeals R.uhvays organizc*d or doing business 
in the slate arc rccjuirc'd by the constitution to have a public 
office where books for public inspection arc; kept, .showing the 
amount of stock, its uwnc*rs, and the amount of the road’s 
liabilities and assets No railway c ompany may now issue stock 
except for money, Labour, or propert) actually receiv’cd and 
apjilied to purposes for winch the corjioralion wms organized. 
Tn Kjoy a law went into tlT ct making two cents a mile a maxi- 
mum railway fare An anti-trust law of 1893 exempted from the 
definition of trust combinations those formed by prcjclucers of 
agricultural products and livestock, butthe United States Supreme 
Court m 1902 declared the statute unconstitutional as class lc*gis- 
lation. According to a revised mining law of 1899 (subsequently 
amended), all mines arc rccjuired to be in charge of certified 
mine managers, mine examiners, and hoisting engineers, w hc*n the 
services of Uie engineers are necessary , and every mine must 
have an escapement shaft distinct from the hoisting shaft The 
numlicr of men permitted to w'ork in any mine not having an 
escapement shaft cannot, in any circumstances, exceed ten during 
the time in which the escapement or connexion is being completed. 

Economic conditions have also led to an increase of administra- 
tive boards A State Civil Service Commission was created 
by an act of the General Assembly of 1905 A Bureau of I^bor 
Statistics (1879), whose members are styled Commissioners 
of I^bor, makes a study of economic and financial problems 
and publishes biennial rejports , a Mining Board (1883) and an 
inspector of factories and workshops (since 1893) have for their 
duty the enforcement of labour legislation. There are also a 
State Food Commission (1899) and a Live Stock Commission 
(1885). A Board of Arbitration (1895) has authority to make 
and pubhsh mvestigations of all facts relating to strikes and 
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lock-outs, to issue subpoenas for the attendance and testifying 
of witnesses, and “ to adjust strikes or lock-outs by mediation 
or conciliation, without a formal submission to arbitration.” 

'I'he employment of children under 14 years of age m factories 
or mines, and working employees under 16 years of age for more 
than 60 hours a week, are forbidden by statute. The state has 
an excellent “ Juvenile Court Law,” which came into force 
on the 1st of July 1899 and has done much good, especially in 
Chicago. The law recogni/cd that a child should not be treated 
like a mature malefactor, and provided that there should be no 
criminal procedure, that the child should not be imprisoned 
or prosecuted, that his interests should be protected by a pro- 
bation officer, that he should l>e discharged unless found depend- 
ent, delinquent or truant, and in such case that he should be 
turned over to the care of an approved individual or charitable 
society. 'I'his law applies to counties having a minimum popula- 
tion of 500,000 The legal rate of interest is 5 %, but this may 
be increased to 7 % b> written contract A homestead owned 
and occupied by a householder having a family is exempt (to 
the amount of $rooo) from liabilit) for debts, except taxes upon, 
.ind purchase money for, the same. Personal property to the 
value of $300 also is exempt from liability for debt Grounds 
for divorce are impotence of either party at time of marriage, 
previous marriage, adultery, wilful desertion for two years, 
habitual drunkenness, attempt on life, extreme and repeated 
cruelty, and conviction of felony or other infamous crime The 
marriage of cousins of the first degree is declared incestuous 
.ind void. In June 1907 the Supreme Court of Illinois declared 
the sale of liquor not a common right and ” sale without license 
a criminal offence,” thus forcing clubs to close their bars or take 
out licences 

riip charitable institutions of the state are undei the management 
of local trustees apiiointed by the governor Ihey are under the 
superviBion of the Board of State Commissioners of Public Chanties 
(hvtf non-salancd members appointed by the governor) , m 1908 
tJiere were 18 institutions under its jurisdiction Of tliese, seven 
were hospitals for the insane — six for specihc parts of the state, vi2. 
nortliern at I'lgni, eastern at Kankakee, central at Jacksonville, 
southern at Anna, western at Watertown, and general at South 
Barton villo, and one at Chester for insane criminals The others 
were the State Psychojiathic Institute at Kankakee (established in 
1007 as part of the insane service) for systematic study of mental 
and nervous diseases, one at Lincoln having charge of lecble- 
ininded cluldren , two institutions for the blind — a scliool at 
Jacksonville and an industrial home at Marshall Boulevard and 
19th Street, Chicago, a homo lor soldiers and sailors (Quincy), 
one for soldiers’ onvhans (Normal), and one for soldiers’ widows 
(Wilmington) , a school for the deaf (Jacksonville), and an eye and 
ear infirmary (Chicago) The Board of Chanties also had super- 
vision of the State Training School for (delinquent) Girls (1893) 
at Geneva, and of the St Charles School for (delinquent) Boys (1901) 
at St Charles 

Ihe trustees of each penal institution are appointed by the 
governor, and the commissioners of the two pemtentianes and the 
managers of the state reformatory ccmpo.se a Board of Prison 
Industries There were in 1908 two penitentiaries, one at JoUct 
and one at Chester, and, in addition to the two reformatory institu- 
tions for young offenders under the supervision of the Board of 
Charities, there is a State Refortnatorv for boys at Pontiac The 
indeterminate sentence and parole systems are important features 
of the treatment of cnmin.als All but two of the counties have 
almshouses In 1908, in some counties, the care of paupers was 
still let by contract to the lowest bidder or the sujvcnntendent was 
paid lictween $i 00 and $i 80 — seldom more than $i’50 — a week 
for each patient, and he paid a small (or no) rent on the county 
farm t'ornpletc state control of the insane and the introduction of 
modern hospital and curative treatment m the state asylums (or 
hospitals) are gradually taking the place of countv care for the 
insane and of antiquated custodial treatment m and political control 
of the state asylums — changes largely due to the action of Governor 
Deneen, who appointed in ii)o6 a board of Chanties pledged to 
reform. By a law of 1905 all employed m such institutions were 
j)ut on a civil service basis In 1907-1908, |i,5oo,ooo was spent m 
rehabilitating old buildings and in buying new land and erecting 
buildings 

Education — Public education m Illinois had its genesis in 
the land of the North-West Territory reserved for educational 
purposes by the Ordinance of 1787. The first state school law, 
which provided for state taxation for public schools, was enacted 
in 1825 The section providing for taxation, however, was 1 


repealed, but free schools supported by the sale of land reserved 
for education and by local taxation were established as early 
as 1834. In 1855 a second school law providing for a state 
school tax was enacted, and this is the foundation of the existing 
public school system , the constitution of 1870 also requires 
the legislature to provide a thorough and efficient system of 
public schools. In 1907-1908 the total school revenue, nme- 
tenths of which was derived from local taxation and the remainder 
chiefly from a state appropriation (for the year in question, 
$1,057,000) including the proceeds derived from permanent 
school funds secured by the gift and sale of public lands on the 
part of the United States Government, was $39,989,510*22 
'Ihe attendance in some school of all children from 7 to 16 years 
of age is compulsory, and of the population of school age 
(1,500,066) 988,078 were enrolled in public schools The 
average length of the school term m 1908 was 7*8 months, and 
the average monthly salary of teachers was $82*12 for men and 
$60 76 for women 

The state provides for higher education in the University 
of Illinois, situated m the cities of Champaign and Urbana 
It was founded in 1867, through the United btates land grant 
of 1862, as the Illinois Industrial University, and received its 
present name m 1885 , since 1870 it has been co-educational 
Associated with the University are the State Laboratori of 
Natural History, the State Water Survey, the State Geological 
Survey, the State Entomologist’s Office, and Agricultural and 
Engineering Experiment Stations The University confers 
degrees in arts, science, engineering, agriculture, law, medicine, 
pharmacy, dentistry, music, and library science , besides the 
usual subjects, it has a course in ceramics The University 
I publishes Bulletins of the Agricultural and Engineering Experi- 
ment Stations , Reports of the State Water Survey, of the 
State Natural History Survey, of the State Geological Survey, 
and of the State ^Entomologist’s Office , (University Studies , and 
The Journal of English and Germanic Philology The schools of 
medicine, pharmacy and dentistry are m Chicago The faculty 
in 1907 numbered 408, and the total enrolment of students 
in 1907-1908 was 4743 (of whom 991 were women), distributed 
(with 13 duplicates in the classification) as follows . Graduate 
School, 203, Undergraduate ( olleges, 2812 ; Summer Session, 
367 , College of Law, 186 , College of Medicine, 476 , College 
of Dentistry, 76 ; School of Pharmacy, 259 , Academy, 377 
In 1908 the University had a library of 103,000 volumes. 'Ihe 
trustees of the institution, who have legislative power only, are 
the governor, the President of the Board of Agriculture, the 
State Superintendent of Public Instruction, and nine others 
elected by the people There were in 1907 more than forty 
other universities and colleges in the state, the most important 
being the University of Chicago, North-western University 
at Evanston, Illinois Wesleyan University at Bloomington, 
Knox College, Galesburg, and Illmois College at Jacksonville. 
There were also six normal colleges, five of them public . the 
Southern Illinois State Normal College at Carbondale, the Eastern 
Illinois State Normal School at Charleston, the Western Illinois 
State Normal School at Macomb, the Chicago Normal School 
at Chicago, the Northern Illinois State Normal School at De Kalb, 
and the Illinois State Normal University at Normal 

Finance — The total receipts for the biennial penod ending the 
30th of September 1908 were $19,588,842 06, and the disbursements 
were $21,278,805 27 , and on the ist of October 1908 there was a 
balance in the treasury of $3,859,263*44 The bonded debt on the 
same date was $17,500, these bonds ceased to bear mterest m 
1882, but although c^led in by the governor they have nevea been 
presented for payment 'The system of revenue is based upon the 
general prop>erty tax , the local assessment of all real and personal 
property is required, with the aim of recording all kinds of property 
upon the assessment rolls Boards of Revision and Boards of 
Supervision then equalize the assessments in the counties and 
townships, while a state Board of Equahiation seeks to equalize 
the total valuation of the various counties The tendency is for 
property valuations to decline, the estimated valuation from 1873 
to 1893 decreasing 27 % m Cook county and 39 <*o m the other 
counties, while the assessments from 1888 to 1898 were m inverse 
ratio to the increase in wealth There has also been great inequality 
m valuations, the increase of valuation m Cook county made in 
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compliance with the revenue law of 1898 being $200,000,000, while 
that for the rest of the state was only $4,000,000 Among other 
sources of revenue arc an inheritance tax, w Inch yields approximately 
$1,000,000 a yeaCj and 7 of the annual gross tarmngs of the 
Ilhnois Central railway, given in return for the state aid m the 
construction of the road. The constitution prohibits the state from 
lending its credit or makmg appropriations in aid of any corjKiration, 
association or individual, auid from constructing internal improve- 
ments, and the counties, townships, and other political units cannot 
incur indebtedness m excess of 5 “o of their assessed property 
laluation The legislature may not contract a debt of more than 
$250,000 except to suppress treason, war or invasion, and no 
legislative appropriation inav extend longer than the succeeding 
legislature General banking laws must bo submitted to the people 
for ratification 

History — Illinois is the French form of Iliniwek, the name 
of a confederacy of Algonquian tribes The first exploration by 
Europeans was that of the French In 1659 Pierre Radis- 
son and Medard Chouart des Groseilhers seem to have 
reached the upper Mississippi In 1672 Jacques Marquette, 
a Jesuit father, after having established a mission to the 
Indians at Mackinaw (Michigan) m the preceding year, ex- 
plored the country around Chicago In 1673 Marquette, under 
orders to begin a mission to the Indians, who were known to 
the French by their visits to the French settlements m the 
Lake Superior region, and Louis Joliet, who acted under orders 
of Jean Talon, Intendant of Canada, ascended the Fox river, 
crossed the portage between it and the Wisconsin river, and 
followed that stream to the Mississippi, which they descended 
to a point below the mouth of the Arkansas On their return 
journey they ascended the Illinois river as far as Lake Peoria ; 
they then crossed the portage to Lake Michigan, and m 1675 
Marquette founded a mission at the Indian town of Kaskaskia, 
near the present Utica, 111 . In 1679 the explorer La balle, 
desiring to find the mouth of the Mississippi and to extend the 
domain of France in America, ascended the St Joseph river, 
crossed the portage separating it from the Kankakee, which he 
descended to the Illinois, and built in the neighbourhood of 
Lake Peoria a fort which he called Fort Crevecoeur. The 
vicissitudes of the expedition, the necessity for him to return 
to Canada for tools to construct a large river-boat, and opposition 
in Canada to his plans, prevented him from reaching the mouth 
of the Illinois until the 6th of February 1682. After such pre- 
liminary explorations, the French made permanent settlements, 
which had their origin in the missions of the Jesuits and the 
bartering posts of the French traders Chief of these were 
Kaskaskia, established near the mouth of the Kaskaskia river, 
about 1720, Cahokia, a little below the mouth of the Missouri 
river, founded at about the same time , and Fort Chartres, on 
the Mississippi between Cahokia and Kaskaskia, founded m 
1720 to be a link in a chain of fortifications intended to extend 
from the St Lawrence to the Gulf of Mexico. A monument of 
the labours of the missionaries is a manuscript dictionary 
(c. 1720) of the language of the Illinois, with catechism and 
prayers, probably the work of Father Le Boulanger 

In 1712 the Illinois river was made the N boundary of the 
French province of Louisiana, which was granted to Antoine 
Crozat (1655-1738), and in 1721 the seventh civil and military' 
district of that province was named Illinois, which included 
more than one-half of the present state, the country between 
the Arkansas river and the line 43® N. lat , as well as the country 
between the Rocky Mountains and the Mississippi , but in 1723 
the region around the Wabash river was formed into a separate 
district. The trade of the Illinois country was now diverted 
to the settlements m the lower Mississippi nver, but the French, 
although they were successful in gaming the confidence and 
friendship of the Indians, failed to develop the resources of the 
country By the treaty of Pans, 1763, France ceded to Great 
Britain her claims to the country between the Ohio and 
Mississippi nvers, but on account of the resistance of Pontiac, a 
chief of the Ottawas who drew into conspiracy most of the tribes 
between the Ottawa river and the lower Mississippi, the English 
were not able to take possession of the country until 1765, when 
the French flag was fii^ly lowered at Fort Chartres. 
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The policy of the British government was not favourable 
to the economic development of the newly -acquired country, 
since It was feared that its prosperity might react against the 
trade and industry of Great Britain But in 1769 and the suc- 
ceeding years of English control, this policy was relaxed, and 
immigration from the seaboard colonies, especially from Virginia, 
began In 1771 the people of the Ilhnois country, through a 
meeting at Kaskaskia, demanded a form of self-government 
similar to that of (onnecticut The petition was rejected by 
General Thomas Gage, and Thomas Legge, earl of D.vrtmoutli 
(1731-1801), Secretary of State for Plantations and President 
of the Board of Trade, drew up a plan of government for Illinois 
in which all officials were appointed by the crown This, how- 
ever, was never operative, for in 1774, by the famous Quebec 
Act, the Illinois country was annexed to the province of Quebec, 
and at the same time the jurisdiction of the French civil law 
was recognized These fai ts explain the considerable sympathy 
in Illinois for the colonial cause in the War of Independence. 
Most of the inhabitants, however, were French, and these were 
Ixjyalists Consequently, the British government withdrew' 
their troops from the Illinois country. The English authorities 
instigated the Indians to make attacks upon the frontiers of 
the American t'olonics, and this led to one of the most important 
events in the history of the Illinois country, the capture of the 
British posts of Cahokia and Kaskaskia in 1778, and in the 
following vear of Vincennes (Indiana), bv George Rogers Clark 
iqv), who acted under orders of Patrick Henry, Governor of 
Virginia These conquests had much to do with the securing 
by the United Slates of the country W of the Alleghanics and 
N of the Ohio in the treaty of Pans, 1783. 

The Virginia House of Delegates, in 1778, extended the civil 
jurisdiction of Virginia to the north-west, ancl appointed Captain 
John Todd (17^0-1782), of Kentucky, governor of the entire 
territory north of the Ohio, organized as “ The County of 
Illinois ” ; the judges of the courts at Cahokia, Kaskaskia, 
and Vincennes, who had been appointed under the British 
administration, were now chosen by election ; but this govern- 
ment was confined to the old French settlements and was 
entirely inefficient. In 1 787, Virginia and the other states having 
relinquished their claims to the coi ntry w est of the Alleghanies, 
the North-West Territory was organized by Congress by the 
famous Ordinance of 1787. Two years later .St Clair county 
was formed out of the S.W part of the Illinois country, while 
the E portion ancl the settlements around Vincennes (Indiana) 
were united into the county of Knox, and in 1795 S part 
of St Clair county was organized into Randolph county, with 
Kaskaskia as the seat of administration In 1800 the Illinois 
country was included in the Territory of Indiana, and m 1809 
the W. part of Indiana from Vincennes N. to Canada wa.s organized 
as the Territory of Illinois , it included, besides the present 
territory of the state, all of Wisconsin except the N part of the 
Green Bay peninsula, a considerable part of Michigan, and all 
of Minnesota E. of the Mississippi In 1812, by permission of 
Congress, a representative assembly was chosen, a Territorial 
constitution was adopted, and the Territorial delegate m Con- 
gress was elected directly by the people 

In 1818 Illinois became a state of the American Union, the 
Enabling Act fixing the line 42° 30' as the N. boundary, instead 
of that provided by the Ordinance of 1787, which passed through 
the .S bend of lotke M ichigan The reason given for this change 
was that if the Mississippi and Ohio rivers were the only outlets 
of Illinois trade, the interests of the state would become identified 
with those of the southern states ; but if an outlet by I^ake 
Michigan were provided, closer relations would be established 
with the northern and middle states, and so “ additional security 
for the perpetuity of the Union ” would l^e afforded. 

Among the first problems of the new state were those relating 
to lands and Indians Throughout the Territorial period 
there was conflict between French and English land claims. 
In 1804 Congress established land offices at Kaskaskia and 
Vincennes to examine existing claims and to eliminate conflict 
with future grants; m 1812 new offices were established at 
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Shawneetown and Edwardsville for the sale of public lands, 
and m 1816 more than 500,000 acres were sold. In 1818, how> 
ever, many citiTcns were m debt for their lands, and “ squatters ” 
invaded the rights of settlers. Congress therefore reduced the 
prue of land from $2 to $i 25 per acre, and adopted the policy 
of pre-emption, preference bemg given to the clauns of existing 
settlers The Indians, however, resisted measures looking 
toward the extinguishment of their claims to the country. Their 
dissatisfaction with the treaties signed in 1795 and 1804 caused 
them to espouse the British cause m the War of 1812, and m 
1812 they captured hort Dearborn on the present site of Chango, 
.ind massacred many of the prisoners For a number of years 
after the end of the conflict, the Indians were comparatively 
peaceful ; but in 1831 the delay of the Sauk and Foxes in with- 
tlrawing from the lands in northern Illinois, caused Governor 
[ohn Reynolds (1788-1865) to call out the militia The folbw- 
ing year Black Hawk, a Sauk leader, opened an unsuccessful war 
in northern Illinois and Wisconsin (the Black Hawk War) , 
and by 1833 all Indians in Illinois had been removed from the 
slate 

The financial and industrial policy of the state was unfortunate 
Money being scarce, the legislature in 1819 dmrtercd a state 
bank which was authorized to do business on the credit of the 
state In a few years the bank failed, and the state m 1831 
Iwrrowed money to redeem the depreciated notes issued by the 
bank A scTond state bank was chartered m 1835 ; two >ear, 
later it suspended payment, and m 1843 the legislature pro- 
vided for Its liquidation The state also undertcxik to establish 
a system of internal improvements, granting a loan for the 
construction of the Illinois and Michigan canal m 1836, and m 
1837 appropriating $10,000,000 for the buildmg of railroads 
and other improvements The experiment proved unsuccessful ; 
the state’s credit declined and a heavy debt was incurred, and 
in 1840 the policy of aiding public improvements was abandoned 
rhrough the efforts of Govemor Thomas Ford (1800-1850) a 
movement to repudiate the state debt was defeated, and a plan 
was adopted by which the entire debt could be reduced without 
excessive taxation, and by 1880 practically the entire debt was 
extinguished 

A notable incident in the history of the state was the im- 
migration of the Mormons from Missouri, about 1840 Their 
principal settlements were in Hancock county. They succeeded 
in securing favours from the legislature, and their city of Nauvoo 
had courts and a military organization that was independent 
of .state control Political intrigue, claims of independence from 
the state, as well as charges of polygamy and lawless conduct, 
aroused such intense opposition to the sect that in 1844 a civil 
war broke out m Hamock county which resulted m the murder 
of loseph Smith and tJie removal of the Mormons from Illinois 
in 1846 

The slavery question, however, was the problem of lasting 
political importance Slaves had been brought into the Illinois 
country by the French, and Governor Arthur St Gair (1734- 
t8i8) interpreted the article of the Ordinance of 1787, which 
forbade slavery in the North-West Territory, as a prohibition 
of the introduction of slaves into the Territory, not an interference 
with existing conditions. The idea also arose that while negroes 
could not become slaves, they could be held as indentured 
servants, and such servitude was recognized in the Indiana 
Code of 1803, the Illinois constitution of 1818, and Statutes of 
1819 ; indeed there would probably have been a recognition 
of slavery in the constitution of 1818 had it not been feared 
that such recognition would have prevented the admission of 
the state to the Union. In 1823 the legislature referred to 
the people a resolution for a constitutional convention to amend 
the constitution. The aim, not expressed, was the legalization 
of slavery Although a majority of the public men of the 
state, indeed probably a majority of the entire population, was 
either bom in the Southern states or descended from Southern 
people, the resolution of the legislature was rejected, the leader 
of the orpposition being Govemor Edward Giles (1786-1868), 
a ^hlgmia slave-holder, who had freed his slaves on coming to 


Illinois, and at least one half the votes against the proposed 
amendment of the constitution were cast by men of Southern 
birth. 'Fhe opposition to slavery, however, was at first economic, 
not philanthropic In 1837 there was only one abolition society 
m the state, but chiefly through the agitation of Elijah P. 
I.ovejoy (see Aiton), the abolition sentiment grew In 1842 
the moral issue had become political, and the Liberty Party 
was organized, which in 1848 united with the Free Soil Party , 
but as the Whig Party approved the policy of non-extension 
of slavery, these jiarties did not succeed so well united as under 
separate existence In 1854, however, the Liberty and Free 
Soil parties, the Democrats opposed to the Kansas-Nebraska 
Bill, and some Whigs united, secured a majority in the legislature, 
and elected Lyman Trumbull, United States senator. Two 
years later these elements formally orgamzed as the Republican 
Party, though that name had been iise<l locally m 1854, and 
elected their candidates foi state offices This was the first 
time that the Democratic Party had been defeated, its organiza- 
tion having been m control since the admission of Illinois to 
the Union An important influence m this political revolution 
was a change in the character of the population Until 18^8 
the Southern element predominated m the population, but after 
that year the immigration from the Northern states was greater 
than that from the South, and the foreign element also in- 
creased ‘ The opposition to slavery continued to be political and 
economic rather than philanthropic 'I'he constitution of 1848, 
which abolished slavery, also forbade the immigration of slaves 
into the state - In 1858 occurred the famous contest for the 
office of United States senator between Stephen A Douglas 
(Democrat) and Abraham Lincoln (Republican) Douglas 
was elected, but the vote showed that Illinois was becoming 
more Northern in sympathy, luid two years later Lincoln, then 
candidate for the presidency, earned the state 

The policy of Illinois m the early period of secession was one 
of marked loyalty to the Union , even m the S part of the state, 
where there was a strong feehng against national interference 
witli slavery, the majority of the people had no sympathy with 
the pro-slaver)'^ men m their efforts to dissolve tlie Union. 'I he 
legislature of 1861 provided for a war fund of $2,000,000; and 
Capt James H Stokes (1814 1890) of Chicago transferred a large 
amount of munitions of war from St Louis, where the secession 
sentiment was strong, to Alton The state contributed 255,092 
men to the Federal armies From 1862-1864, however, there 
was considerable opposition to a continuance of the war. This 
was at first political , the legislature of 1862 was Democratic, 
and for political purposes that body adopted resolutions agamst 
further conflict, and recommended an armistice, and a national 
convention to conclude peace The same year a convention, 
whose duty was to revise the constitution, met It declared 
that the law which called it into being was no longer binding, 
and that it was supreme m all matters incident to amending the 
constitution Among its acts was the assumption of the right 
of ratifying a proposed amendment to the constitution of the 
United States which prohibited Congress from interfering with 
the institution of slavery within a state, although the right of 
ratification belonged to the legislature. The convention also 
inserted clauses preventing negroes and mulattoes from immigrat- 
ing into the state and from voting and holding office ; and 
although the constitution as a whole was rejected by the people, 
these clauses were ratified In 1863 more pronounced opposition 
to the policy of the National Government developed A mass 
meeting, which met at Springfield m July, the inst^ce of 

’ The influence of immigration and sectionaKsm upon Illinois 
politics IS well illustrated by the fact that the first six governors 
(1818-1838) were bom m the Southern stat«, six of the eight 
United States senators of that period were also Southern bom. and 
all of the representatives, with one exception, also came to Illinois 
from the Southern states After 1838 the Eastern states began to 
be represented aaumg the governors, but until 1901 no govemor 
was elected who was a native of Illinois. See E B Greene, Sectional 
Forces tn the History of lUitiots (Publications of ffie Historical 
Library of Illinois, No. 8, 1903) 

* In the slavery issue of 1848 the sentiment for abolition centred 
m the northern counties, the eppositton in the southern. 
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the Democratic Party, adopted resolutions that condemned 
the suspension of the writ of Habeas Corpus, endorsed the doctnne 
of state sovereignty, demanded a national assembly to determine 
terms of peace, and asked President Lincoln to withdraw the 
proclamation that emancipated the slaves, and so to permit 
the people of Illinois to fight only for “ Union, the Constitution 
and the enforcement of the laws ” The Knights of the Golden 
Cirde, and other secret societies, whose aims were the promulga- 
tion of state sovereignty and the extension of aid to the Con- 
federate states, began to flourish, and it is said that in 1864 
there were 50,000 members of the Sons of Liberty in the state 
Captain T Henry Hines, of the Confederate army, was appointed 
by Jefferson Davis to co-operate with these societies For a 
time his headquarters were m Chicago, and an elaborate attempt 
to liberate Confederate prisoners in Chicago (known as the Camp 
Douglas Conspiracy) was thwarted by a discoveiy of the plans. 
In the elections of 1864 the Republicans and Union Democrats 
united, and after an exciting campaign they were successful. 
The new legislature was the first among the legislatures of the 
states to ratify (on the ist of February 1865) the Thirteenth 
Amendment 

From the close of the Civil War until the end of the 19th 
century the Republican Party was generally dominant, but the 
trend of political development was not without interest In 
1872 many prominent men of the state joined the Liberal 
Republican Party, among them Governor John M. Palmer, 
Senator Lyman Trumbull and Gustavus Koerner (1809-1896), 
one of the most prominent representatives of the German 
element m Illinois. The organization united locally, as in national 
politics, with the Democratic Party, with equally ineffective 
results Economic depression gave the Granger Movement 
considerable popularity, and an outgrowth of the Granger 
organization was the Independent Reform Party, of 1874, 
which advocated retrenchment of expenses, the state regulation 
of railways and a tariff for revenue only A Democratic Liberal 
Party was organized in the same year, one of its leaders being 
Governor Palmer; consequently no party had a majority in 
the legislature elected in 1874 In 1876 the Greenback Party, 
the successor m Illinois of the Independent Reform Party, 
secured a strong following , although its candidate for governor 
was endorsed Isy the Democrats, the Republicans regained 
control of the state administration 
The relations between capital and labour have resulted in 
serious conditions, the number of strikes from 1880-1901 having 
been 2640, and the number of lock-outs 95 In 1885 the governor 
found it necessary to use the state militia to suppress nots in 
Will and Cook counties occasioned by the strikes of quarry- 
men, and the following year the militia was again called out to 
suppress nots in St Clair and Cook counties caused by the wide- 
spread strike of railway employees The most noted instance 
of military interference was in 1894, when President Grover 
Cleveland sent United States troops to Chicago to prevent 
strikers and rioters from interfenng with the transmission of 
the United States mails 

Municipal problems have also reacted upon state politics 
From 1897 to 1903 the efforts of the Street Railway Companies 
of Chicago to extend their franchise, and of the city of Chict^ 
to secure mumcipal control of its street railway system, resulted 
in the statute of 1903, which provided for muninpal ownership. 
But the proposed issue under this law of bonds with which 
Chicago was to purchase or construct railways would have 
mereased the city's bonded indebtedness beyond its constitu- 
tional limit, and was therefore declared unconstitutional in 
April 1907 by the supreme court of the state. 

A law of 1901 provided for a system of initiative whereby 
any question of public policy might be submitted to popular 
vote upon the signature of a written petition therefor by one- 
tenth of the registered voters of the state , such a petition must 
be filed at least 60 days before the election day when it is to be 
voted upon, and not more than three questions by initiative 
may be voted on at the same election ; to become operative 
a measure must receive a majority of all votes cast in the election 


Under this act, in 1902, there was a favourable vote (451,319 
to 7M7.S) for the adoption of measures requisite to securing 
the election of Umted States senators by popular and direct 
vote, and in 1903 the legislature of the state (which in 1891 had 
asked Congress to submit such an amendment) adopted a joint 
resolution asking Congress to call a convention to propose such 
an amendment to the Federal Constitution , in 1904 there Wiis 
a majonty of all the votes cast in the election for an amendment 
to the primary' laws providing that voters may xotc at state 
primaries under the Australian ballot. The direct pnm.iry 
law, however, which was passed immediately afterwards by ihc 
legislature, was declared unconstitutional by the supreme 
court of the state, as were a second law of the same sort jxissed 
soon afterwards and a thud law of 1908, which provided for direct 
nominations of all officers and an “ advisory ” nomination of 
United States senators 


.\mi!.kica.\ Governors of Illinois 


Territorial 

. 1809-1818 


Niman Edwards 

Shadrach Bond . 

Edward Coles 
Nmian Edwards . 

John Reynolds 
Wm L D Ewing (ictuuj) . 18^4 
Joseph Duncan . 

Iboinas Carlin . 

Tliomas Ford 
Augustus C Flench 
foel A Matteson 
Wilham H Bissell 

i ohn Wood (acting) 
t'chard Yates 


1818-1822 Democrat 
1822-1826 ,, 

1826-1830 ,, 

1830-1834 ,, 


Richard J Oglesby . 

John M Palmer 
Richard J Oglesby 
John L Beveridge (acting) 
Shelby M CuIIum 
John M Hamilton (actmg) 
Richard J Oglesby . 
Joseph W. Filer 
John P Altgeld . 

John R Tanner 
Richard Yates 
Charles S Deneen . 


1834-1838 
1838-1842 ,, 

1842-1846 ,, 

1846-1833 ' „ 

1853-1837 Democrat 
1857-1860 Republican 

1860- 1861 ,, 

1861- 1865 

1865-1869 ,, 

1869-1873 „ 

1873 » 

1873-1877 
1877-1883 ,, 

1883-1885 
1885-1889 ,, 

1889-1893 „ 

1893-1897 Democrat 
1897-1901 Republican 
1901-1905 „ 

1905- 


Bibliocrapuy — Tliere is no complete bibliography of the vani'd 
and extensive literature relating to Illinois ; but Richard Elowker's 
State Publications, part n (\iw York, 1902), and the chapters of 
E B Greene's The Government of Illinois (New York, 1904) contain 
useful lists of documents, monographs and books Physiography 
IS well described in The Ilhnois Glacial Lobe (U S Geological Survey, 
Monograph, xxxvm ) and The Water Resources of Illinois (US 
Geological Survey, Annual Report, xvm ) The Illinois State 
Laboratory of Natural Hrstory, connecteil with the State Umvtisily, 
has publiblicd S A Forbes and R. E liichardson’s Fishes of lUiuots 
(Urbana, 1909) Information concerning economic conditions may 
he denved from the volumes of the Twelfth Census of the United 
States, which treat of Agriculture, Manufactures and Mines and 
yuames a summary of agncultural conditions may be found 
m Census Bulletin No at 7 Constitutional and administrative 
problems are discussed m Llhott Anthony’s Constitutional History 
of Illinois , Greene'ii The Government of Illinois, an6 H P Judvm's 
The Government of Illinois (New York, 1900) Among the icports 
of the state officials, those of the Railroad and Ware House txim- 
nmsion, of the Bureau of Labor Statistics, and of the Commussionirs 
of Chanty are especially valuable There is an histoncal study of 
the problem of taxation, entitled, " History of the Struggle in 
Ilhnois to realize Equahty m Taxation," by H B Hurd, in the 
PublictUtons of the Michigan Political Science Association (1901) 
Local government is described by Albert Shaw, Local Government 
tn Illinois (Johns Hopkins University Studies, voL 1 No 10). The 
Blue Book of the State of Illinois (Spnngfield, 1903) , H B Hurd’s 
Revised Statutes of Illinois (Chicago, 1903), and Starr and Curtis, 
Annotated Statutes of the State of Illinois (Chicago, 1896), are also of 
value 

The standard histones of the state are J Moses, Illinois Historical 
and StaUstical (2 vols , Chicago, 1889) , and H Davidson and B 
Stuv6, Complete History of Illinois (Spnngfield, 1874) Edward G. 

> Mr French’s service of seven years is due to the fact that the 
Constitutionad Convention of 1848 ordered a new election of state 
offiaals French was re-elected Governor, begmnmg his new term 
in 1849 
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Ma.son’s Chapters from Illtnots History (Chicago, i‘>oi) is of interest 
for the French explorations and the colonial perio<l C E Boyd 
in " The County of Illinois ’’ (American Hist Reo vol iv ), “ Record 
Book and Papers of John Todd ” (Chicago Historical Society, Col- 
lections, iv), C E Carter, Great Britain and the Illinois Country, 
iy6^-i774 (Washington, 1910), R L Schuyler, The Transition of 
Illinois to American Government (Ntw York, 1909), and W H. Smith 
in The '^t Clair Papers (Cincinnati, iH8i), and the Territorial Records 
of Illinois (" Publications of the State Historical Library,*' No 3) 
ait important for the period until iHi8 (lovernor Thomas Ford’s 
History of Illinois (Chicago, 1854), and Lrovernor John Reynolds’s 
My Own Times (1855), are contemporary sources for 1818-1846. 
they should be supplemented by N W Edwards’s History of Illinois 
(/j^S-tSfj) and Life of Ninian Edwards (Springfield, 1870), E B 
Washburnt's Edwards Papers (Chicago, 1884), C H Garnett’s State 
Banks of Issue in Illinois (Univ of 111 , 1898), and N G Harrises 
History of Negro Servitude in Illinois (Chicago, 1(104) C E Carr’s 
The Illini (Chicago, 1904) is a study of conditions m Illinois from 
1850-1860 W W Lusk’s Politics and Polituians of Illinois, the 
Illinois Constitutional Convention (/S6 j), the Granger Movement in 
Illinois, and Illinois Railway Legislation and Common Control 
(nniversity of Illinois Studies), Street Railway Legislation in Illinois 
( Itlantic Monthly, vol xciu ), are of value for conditions after i860 
riu publications of the Clucago Historical Society, of the “ Fergus 
Historical” senes, of the State Historical Library, of the Wisconsin 
Historical Society, also the Michigan Pioneer Collet tioiis, contain 
valuable documents and essays 

ILLORIN, a province of lintish West Africa in the protec- 
torate of Nigeria. It has an area of 6300 m , with an estimated 
population of about 250,000 Its inhabitants are of various 
tribes, among which the Yoruba now predominate There are 
two minor emirates, Shonga and Lafiagi in this province, and a 
number of semi - independent towns of which the chief are 
Awton, Ajassa, Offa and Patiji Under British administration 
the province is divided into three divisions, Illorin (central), Offa 
(southern) and Patiji (northern). The province is rich in agri- 
cultural and sylvan products Among the former are tobacco, 
cotton, rice, peppers, ground-nuts and kolas The latter include 
great quantities of shea as well as palm-oil and rubber The 
capital IS a town of the same name as the province It is 160 m 
in a direct line N N E of Lagos, and 50 m S S.W. of Jebba, 
a port on the Niger, being connected with both places by railwav 
The town is surrounded by a mud wall partly in rums, which 
has a circuit of some 10 m. Illorin is a great trading centre, 
Hausa caravans bringing goods from central Africa, ami 
inercliandise from the coasts of the Mediterranean, which is 
distributed from Illorin to Dahomey, Benin and the Lagos 
hinterland, while from the Guinea coast the trade is in the hands 
of the Yoruba and comes chiefly through Lagos. A variety 
of manufactures are carried on, including the making of leather 
goods, carved wooden vessels, finely plaited mats, embroidered 
work, shoes of yellow and red leather and pottery of various 
kinds Before the establishment of British administration 
traders from the south, with a few selected exceptions, were 
prohibited from entering the city Illorin middlemen trans- 
acted all business between the traders from the north, who 
were not allowed to pass to the south, and those from the south 
Since the establishment of British authority the town has been 
thrown open, crowds of petty traders from Lagos have flocked 
into Illorin, and between 4000 and 5000 trade licences are 
issued yearly The British resident estimated in 1904 that at 
least 3000 loads of British cotton goods, which he valued at 
a load, were imported. The population of the town is 
estimated at from 60,000 to 70,000 The chief buildings are 
the palace of the emir and the houses of the balogitns (war 
chiefs). From the centre of the town roads radiate like spokes 
of a wheel to the various gates Baobabs and other shade trees 
are numerous. There are a number of mosques in the town, 
and the Mahommedans are the dominant power, but the Yoruba, 
who constitute the bulk of the people, are pagans 

The town of Illorin was founded, towards the close of the 
i8th century, by Yoruba, and rose to be the capital of one of 
the Yoruba kingdoms. About 1825 the kingdom, which had 
come under Mahommedan influence, ceased its connexion 
with the Yoruba states and became an emirate of the S<))Koto 
empire. The Fula, however, maintained the Yoruba system 
of government, which places the chief power in a council of elders. 


[ In 1897 Illorin was occupied by the forces of the Royal Niger 
I Gimpany, and the emir placed himself “ entirely under the 
protection and power of the company.” After the assumption of 
authority by the British government in 1900, Illorin was orga- 
nized for administration on the same system as the remainder 
of northern Nigeria The emir took the oath of allegiance 
to the sovereign of Great Britain. A resident was placed at 
his court Courts of justice have been established and British 
garrisons quartered at various places in the province (See also 
Nigeria and Lagos ) 

ILLUMINATED HKS. — “ Illumination,” in art, is a term used 
to signify the embellishment of written or printed text or design 
with colours and gold, rarely also with silver The old form of 
the verb “ to illuminate ” was ” to enlumine ” (0 Fr enlumtner , 
Lat. tUuminare, ” to throw light on,” “ to brighten ”), as used 
by Chaucer {ABC 73), “ kalendres enlumyned ben they,” 
and other medieval writers. Joinville likens the action of 
St Louis in adorning his kingdom with monastic foundations to 
a writer “ qui a fait son livre qui I’enlumine d’or et d’azur ” , 
while Dante (Purgat xi 79) alludes to this kind of decoration 
as “ cjueir arte che alluminare chiamata ^ in Parisi ” But while 
the term should be strictly applied to the brilliant book-orna- 
mentation which was developed in the later middle ages, it has 
been extended, by usage, to the illustration and decoration of 
early MSS m general. 

From remote times the practice of illustrating texts by means 
of pictorial representations was in vogue The survival of 
papyrus rolls containing the text of the Egyptian 
ritual known as The Book of the Dead, dating back 
fifteen centuries b c , and accompanied with numerous scenes 
painted m brilliant colours, proves how ancient was this very 
natural method of elucidating a written text by means of pictures 
There are many passages in the writings of Latin authors showing 
that illustrated books were not uncommon in Rome at least in 
the early period of the empire , and the oldest extant paintings 
in ancient classical MSS may with little hesitation be accepted 
as representative of the style of illustration which was piactisecl 
very much earlier But such paintings are rather illustrative 
than decorative, and the only strictly ornamental adjuncts are 
the frames in which they are set Yet independent decoration 
appears in a primitive form in the papyri and the earliest vellum 
MSS At the head 01 at the end of the text designs composed of 
cross-hatchings, cables, dotted patterns and scrolls, sometimes 
with birds or simple domestic objects, are found The early 
practice of writing the initial lines or even the entire text of a 
volume m gold or coloured inks, and of staining with purple 
and of gilding the vellum, while it undoubtedly enhanced the 
decorative aspect, does not properly fall within the scope of this 
article ; it concerns the material rather than the artistic element 
of the MS (See Manuscripts, Palaeography ) 

It will be seen, then, that in the earliest examples of book 
decorations we find the germs of the two lines on which that 
decoration was destined to develop in the illuminated MSS of 
the middle ages the illustrative picture was the precursor of the 
medieval miniature (the technical term for a picture in an 
illuminated MS ) , and the independent simple ornament was 
to expand into the brilliant initial letters and borders of illumina- 
tion. And yet, while the miniature has a career of its own in 
artistic development which may be more conveniently dealt 
with under a separate heading (see Miniature), its decorative 
qualities are so closely bound up with those of the initial and 
border that an historical description of illumination must give 
full recogmtion to its prominent position m the general scheme 
of book-ornamentation of the middle ages 

The first examples to come under consideration are the few 
surviving MSS. of early origin which, preserving as they do the 
classical tradition, form the connecting link between the art 
of the Roman empire and that of the middle ages The most 
ancient of these, it is now agreed, is the fragmentary copy of 
the lltad, on vellum, in the Ambrosian Library of Milan, which 
consists of cuttmgs of the coloured drawings with which the 
volume was adorned in illustration of the various scenes of the 
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poem. The MS may have been executed m Italy, and there is 
good reason to assign the fragments to the 3rd century. The 
character of the art is quite classical, bearing comparison with 
that of the wall-paintings of Pompeu and the catacombs. Equally 
classical m their style are the fifty illustrative pictures of the 
Vatican Virgil, known as the Schedat VeUtcanae, of the 4th 
century ; but in these we find an advance on the Homeric 
fragments in the direction of decoration, for gilt shading is here 
employed to heighten the lights, and the frames in which the 
pictures are set are ornamented with gilt lozenges A second 
famous MS. of Virgil in the Vatican library is the Codex Romanus, 
a curious instance of rough and clumsy art, with its series of 
illustrations copied by an unskilful hand from earlier classical 
models. And a still later example of persistence of the classical 
tradition is seen in the long roll of the book of Joshua, also in 
the Vatican, perhaps of the 10th century, which is filled with a 
series of outline drawings of considerable merit, copied from an 
earlier MS But all such MSS exhibit little tendency to decora- 
tion, and if the book ornamentation of the early middle ages had 
been practised only in the western empire and not also at Con- 
stantinople, it IS very doubtful if the brilliant illumination which 
was afterwards developed would have ever existed 

When the centre of government passed eastward, Roman art 
came under Oriental influence with its sense of splendour, and 
developed the style known as Byzantine which, m its 
earlier stages, and until it became stereotyped m 
character, was broad in its drawing, on classical lines, 
and brilliant in its colouring, and which introduced a profuse 
application of gold in the details of ornament Reacting on the 
art of the west, the influence of the Byzantine or Greek school 
IS not only prominent in such early works as the mosaics of 
Ravenna, but it has also left its mark in the peculiar character of 
Italian pictorial art of the middle ages 

Very few examples of early Byzantine work in MSS have 
.survived , but two fragmentary leaves (Brit Mus Add. MS 
5111) of tables of the Eusebian canons, which must have stood 
at the beginning of a copy of the Gospels, executed no doubt 
m the Eastern capital in the 6th century, are sufficient to 
exemplify the splendour of ornament which might be lavished 
on book decoration at that date The surface of the vellum is 
entirely gilt, and the ornamental designs are in classical style 
and painted in bright colours Two well - known MSS , the 
Genesis of the Imperial Library of Vienna, of the latter part of 
the 6th century, and the Gospels of Rossano in southern Italy, 
of the same period, both containing series of illustrative paint- 
ings of a semi-classical type, are very interesting specimens of 
Byzantine art , but they depend on their purple vellum and 
their silver-written texts to claim a place among highly orna- 
mented MSS , for the paintings themselves are devoid of gold 
On the other hand, the Greek MS of Genesis, of the 5th or 6th 
century, which once formed pait of the Cottonian collection in 
the British Museum, but which was almost totally destroyed by 
fire, was of a more artistic character the drawing of its minia- 
tures was of great merit and classical in style, and gold shading 
was largely employed m the details The famous MS of 
Dioscorides at Vienna, executed in the year 472, is another 
excellent example of the early Byzantine school, its series of 
paintings at the beginning of the volume well maintaining the 
classical sentiment 

From such early examples Byzantine art advanced to a 
maturer style in the 9th and loth centuries, two MSS in the 
Biblioth^que Nationale of Pans being types of the best work 
of this time These are the copy of the sermons of Gregory 
Nazianzen (MS Grec 510), executed about the year 880 and 
containing a senes of large miniatures, some being of the highest 
excellence , and a psalter of the 10th century (MS Grec 139), 
among whose miniatures are examples which still maintain the 
old sentiment of classical art in a remarkable degree, one in 
particular, representing David as the psalmist, being an adapted 
copy of a classical scene of Orpheus and the Muses, The same 
scene is repeated in a later Psalter in the Vatican • an instance 
of the repetition of favourite subjects from one century to 
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I another which is common throughout the history of medieval 
wt. At the period of the full maturity of the Byzantine school 
I great skill is displayed in the best examples of figure-drawing, 
and a fine type of head and features is found in the miniatures 
of such M^. as the Homthes of Chryso<:tom at Pans, whuh 
belonged to the emperor Nicephorus 111., 1078-1081, and in the 
best copies of the Gospels and Saints’ Lives of that period, some 
of them being of exquisite finish By this time also the scheme 
of decoration was established Brilliant gilded backgrounds 
give lustre to the miniatures Initial letters in gold and colours 
are m ordinary use , hut, it is to be observed, they nev er liecome 
very florid, but arc rather meagre in outline, nor do they develop 
the pendants and borders which are afterw'ards so characteristic 
of the illuminated MS.S of the west By way of general decora- 
tion, the rectangular head-pieces, which are such promini'iit 
features in Greek MSS from the loth to the 13th centuries, 
flourish in flowered and tesselated and geometric patterns in 
bright colours and gold These are palpably of OnenLil design, 
and may very well have been suggested by the wo\cn fabrics 
of western Asia, 

But Byzantine art was not destined to have a great history 
Too self-contained and, under ecclesiastical influence, too much 
secluded from the contact with other ideas and other inline nces 
which are vitally nccessaiy for healthy growth and expansion, 
it fell into stereotyped and formal convention and ran m narrow 
grooves A general tendency was set up to paint the flesh tints 
in swarthy hues, to elongate and emaciate the limbs, to stiffen 
the gait,and generally to employ sombre colours m the miniature s, 
the depressing effect of which the artist seems to have felt him'-elf 
compelled to relieve by rather startling contrasts of bright 
vermilion and lavish employment of gold Still the initials and 
head-pieces continued to retain their brilliancy, of which they 
could scarcely be deprived without losing their raison d'etre as 
decorative adjuncts But, with all faults, fine and delicate 
drawing, with technical finish in the applied colours, is still 
characteristic of the best Greek miniatures of the loth to 12th 
centuries, and the fine type of head and features of the older 
time remains a tradition For example, m the Gospel lectionaiy, 
Harleian MS i8io, in the British Museum, of the 12th centuiy, 
there is a series of scenes from the life of Christ which are more 
than usually free from the contemporary conventionalism and 
which contain many figures of noble design. After the* 12th 
century there is little in the art of Greek MSS to detain us 
The latei examples, as fai as they exist, are decadent and arc 
generally lifeless copies of the earlier MSS, 

Byzantine art, as seen in Greek MS.S , stands apart as a thing 
of Itself But we shall have to consider how far and in what 
manner it had an influence on western part Its re.iction and 
influence on Italian art ha\c been mentioned That that in- 
fluence was direct is manifest both in the style of siifh works 
as the mosaics of Italy and in the character of the paintings 
of the early Italian masters, and eventually in the earliest 
examples of the illuminated MSS of central and southern Italy 
But it is not so obvious how the influence which the eastern 
art of the Greek school undoubtedly exercised on the illuminated 
MSS of the Frankish empirewas conveyed, Allthingsconsidered, 
however, it seems more probable that it passed westward 
through the medium of Italian art rather than by actual contact, 
except perhaps m accidental instances. 

We turn to the west of Europe, and we shall see how in the 
elaborately ornamented Frankish MSS of the Carolingian school 
was combined the lingering tradition of the classical 
style with a new and independent element which had ^^^f*** 

grown up spontaneously in the north This new h^aic. 

factor was the Celtic art which had its origin and was 
brought to perfection in the illuminated MSS. of Ireland and 
afterwards of Britain. It will therefore lie convenient to trace 
the history of that school of book ornamentation. But liefore 
doing so we must dispose, in few words, of the more pnmitive 
style which preceded the Carolingian development in western 
continental Europe. This primitive style, which we may call 
the native style, as distinguished from the more artificially 
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compounded art of the revival under Gmrlemagne, seems to 
have been widely extended throughout the FrankLsh empire and 
to have been common m Lombardy, and to some degree in Spam, 
as well as m F ranee, and is known as Merovingian and Franco- 
Lombardic This kind of ornamentation appears chiefly m 
the form of initial letters composed of birds, fishes and animals 
contorted into the shapes of the alpliabetical letters ; and m 
a less degree of head-pieces and borders filled with interlacings, 
or bands, or geometrical patterns, and even details of animal 
life In these patterns, barbarous as they usually are, the in- 
fluence of such artistic objects as mosaics and enamels is evident 
The prevaihng colours are crude green, red, orange and yellow, 
which hold their place with persistence through successive 
generations of MSS This native style also, in course of time, 
came under Celtic influence, and adopted into its scheme the 
interlaced designs of animal forms and other details of the 
ornament of the north. It is therefore necessary to bear in 
mind that, side by side with the great series of Carokngian MSS , 
executed with all possible magnificence, there was existent 
this native school producing its examples of a more rustic 
character, which must lie taken into account when studying 
the development of the later national style in France, in the 
loth and succeeding centuries 

To turn now to the Celtic style of ornament m MSS This 
we find in full development in Ireland as early as the 7th century 
The Irish school of book ornamentation was essentially 
* ^ a native school working out its own ideas, created and 
fostered by the early civilization of the country and destined 
to have a profound uifluence on the ait of Ilntain and eventually 
on that of the continent It may lie descnlx'd as a mechanic^ 
art brought to the highest pitch of perfection by the most 
skilful and piatient clalwration Initials, borders and full-page 
designs are made up of interlaced ribbons, interlaced and en- 
tangled zoomorpliic creatures, intricate knots, spirals, zig-zag 
orn.imcnts, and delicate interwoven patterns, together with 
all kitwls of designs woiked out in red dots— all ananged and 
combined together with matliematical accuracy and with ex- 
quisite precision of toudi, and painted in harmonious colours 
in thick pigments, which lend to the whole design the appearance 
of enamel. Gold is never used. In the production of his designs 
the Irish artist evidently took for his models the objects of early 
metal work in which the Celtic race was so skilled, and probably, 
too, the classical enamels and mosaics and jewelry which had 
been imported and copied in the country. The finest example 
of eaily (cltic hook ornamentation is the famous copy of the 
Gospels known as the Buok of KelL, of the latter part of the 7 th 
century, preserved m Trinity College, Dublin • a miracle of 
minute and accurate workmanship, combining in its brilliant 
pages an endless variety of design 

But, with .ill his artistic excellence, the Irish artist failed 
completely in figure drawing , m fact he can hardly be said to 
have sei lously attempted it When wc contemplate, tor example, 
the rude figun>s intended to represent the evangelist ■ in early 
copies of the Gospels, their limbs contorted and often composed 
of extraordinary interlacings and convolutions, we wonder that 
tlie sense of beauty which the Irish artist indubitably possessed 
in an eminent degree was not shocked by sueh barbarous pro- 
ductions Jhe explanation is probably to lie found in tradition. 
Those figuics m course of time had come to be regarded rather as 
details to lx: worked into tlie general sdieme of the urniuncnt 
of the pages m which they occur than repre-sentations of the 
human form, and wine acuirdmgly treated bj' the artist as 
subjects on which to exercise his ingenuity m knotting them 
into fantastic slia|X!S. 

Passing from IreUuid, the Celtic style of book ornamentation 
was naturally practised m the monastic settlements of bcoUand, 
and especially in St Columba’s foundation in the 
tine*' of Iona. Thence it spread to other houses m 

Ooepei*. Britain. In the year 635, at the request of Oswald, 
king of Northumbria, Aidan, a mcmk of Iona, was 
sent to preach Christianity m that kingdom, and became Uie 
founder of the abbey and see of Lindisfame in Holy Isle off tlie 


Northumbrian coast Here was established by the brethren 
who accompanied the missionary the famous school of Lmdis- 
fame, from which issued a wonderful senes of finely written 
and finely ornamented MSS. m the Celtic style, some of which 
still survive. The most perfect is the Ltndtsfame Gospels or 
St Cuikbert's Gospels or the Durham Book, as it is more commonly 
called from the fact of its having rested for some tune at Durham 
after early wanderings This MS., written in honour of St 
Cuthbert and completed early in the 8th century, is in the 
Cottonian collection in the Bntish Museum— a beautiful exampfc 
of writing, and of the Celtic style of ornament, and m perfect 
condition The contact with foreign influences, unknown in 
Ireland, is manifested in this volume by the use of gold, but in 
very sparing quantity, in some of the details An interestmg 
point in the artistic treatment of the MS. is the style m which 
the figures of the four evangelists are portrayed. Here the 
conventional Irish method, noticed above, is abandoned , 
the figures ore mechanical copies from Byzantine motlels. The 
artist was unskilled m such drawing and has indicated the folds 
of the draperies, not by shading, but by streaks of paint of con- 
trasting colours. Explanations of such instances of tlie unex- 
[X'cted adoption of a foreign style a.-e rarely forthcoming , but 
in this case there is one. The sections of the text have been 
identified as following the Neapolitan use The Greek Iheodore, 
archbishop of Canterbury, arrived in Britain in the year 688 and 
was accompanied by Adrian, abbot of a monastery in the island 
of Nisita near Naples , and they both visited Lindisfarnc 
There cun therefore be little doubt that tlie Neapolitan MS 
from which the text of the Durham Book was denved, was one 
which Abbot Adnan had brought with him ; and it may also 
lie assumed that his MS. also contained pamtmgs of the evange- 
lists in the Byzantine style, which setved as models to the 
Northumbrian artist 

The Celtic style was thus established through the north of 
England, and thence it spread to the southern parts of tlie 
country But, for the moment, tlie account of its 
further development ui Britain must be suspended 
in ordei to resume the tin cad of the story of the later 
classical influence on the illumination of iISS of the Frankish 
empire Under Charlemagne, who Ixjtdme emperor of the West 
in tlie year 800, art revived m many branches, and particularly 
in that of the writing and the illumination of MSS During the 
reigns of this monarch and his immediate successors was produced 
a series of magnificent volumes, mostly biblical and hturgical, 
made resplendent by a lavish use of gold The character of 
the decoration runs still, as of old, m the two lines of illustration 
and of pure ornament We find a certain amount of general 
illustration, usually of the biblical nanativ'e, in pictorial scenes 
drawn in freehand in the later classical style, ami undoubtedly 
inspired by the western .art of Rome But those illustrations 
are small in number compared with the numerous examples 
of pure ornament Such ornament was employed in the tables 
of the Eusebian canons, m the accessories of the traditional 
pictures of the evangelists, in the full-page designs which intro- 
duced the opening words of the several books of Bibles or Gospels, 
m the large initial letters profusely scattered through the volumes, 
in the infinite variety of borders which, in some MSS , adorned 
page after page. In all this ornament the debased classical 
element is prominently in evidence Columns and arches 
of vanegated marbles, and leaf mouldings and other architec- 
tural details are borrowed from the Roman basilicas, to serve 
as decorations for text and miniature. The conventional 
portrait-figures of the evangelists are modelled on the Byzihtine 
pattern, but with differences which appear to indicate an inter- 
vening influence, such as would be exercised on the eastern art 
by Its transmission through Italy. Such figures, which indeed 
b^ome, in course of tune, so formal as almost to be decorative 
details along with their settmgs, grew stereotyped and passed on 
monotonously from artist to artist, always subject to deteriora- 
tion, and were perpetuated espeaally m MSS of German 
origin down to the nth and szth centuries. 

But It IS not the debased classical decoration alone which 
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marks the fllinnination of the Caiolmgian school The influence 
of the Celtic art, which has been described, imposed itself and 
combined with it This combmation was due to the English- 
man, Alcum of York, who became abbot of the Benedictine 
house of St Martin of Tours, and who did so much to aid Charle- 
magne m the revival of letters. Thus, in the finest examples 
of the Carolingian iHummated MSS , Celtic interlaced patterns 
stand side by side with the designs of classical origin ; and, at 
the same time, it is interestmg to observe that the older native 
Merovingian style of ornament makes its presence felt, now 
and again, m tins or that detail But with all the artistic effort 
bestowed upon it, it must be conceded that Carolmgian illumina- 
tion, as presented in the MSS , is not always pleasing. Indeed, 
It is often coarse and monotonous, and there is a tendency to 
conceal inferiority under a dazzling abundance of gold The 
leading idea of the ornament of the great MSS. was splendour 
Gold was used in profusion ev en m the writing of the text, and 
silver also m a nunor degree ; and the vellum, stained or painted 
purple, enhanced the gorgeous effect of the illumination But 
undoubtedly the purer style of the Celtic school balanced and 
restrained the tendency to coarseness ; and this foreign influence 
naturally was stronger in some centres than m others For 
example, in the abbey of Saint-Denis, near Paris, if we may draw 
conclusions from surviving examples, the Celtic style was in 
great favour Another peculiarity in the decoration of the 
Carolmgian MSS is the tendency of the artist to mix his styles, 
and to attach details on a small scale, such as delicate sprays 
and flourishes, and minute objects, to large-scale initial letters, 
as though he felt that grossness required a corrective contrast 
The art became more refined under the immediate successors 
of Charlemagne, and under Charles the Bald it culminated 
The most famous MSS of the Carolmgian school are the Evan- 
geharhon, written and illuminated by the senbe Godescalc 
for Charlemagne m the year 787 , the Sacramentartum written 
for Drogon, son of Charlemagne and bishop of Metz , the 
Gospels of the empeior Lothair, once at Tours , the first Bible 
of Charles the Bald, presented by Count Vivien, abbot of .bt 
Martin of Tours , the second Bible, called the Bible of Saint 
Denis, m Franco-Saxon style , and the so-called Gospels of 
Francis II. There are also 111 the British Museum (Harlcian 
MS 2788) an Evangeliarium written in gold and known as the 
Codex aureus, of this school , and a Bible of Alcuin's recension, 
probably executed at Tours in the middle of the 9th century, 
with illustrative miniatures and initial letters, but of a less 
elaborate degree of ornament. 

After this brilliant period decadence sets in • and m the course 
of the iith century brankish illumination sinks to its lowest 
point, the miniatures being for the most part coarse and clumsy 
copies of earlier models llie colours become harsh, often assum- 
ing an unpleasant chalky appearance 

W^e have now to trac'e the development of another kind of 
book decoiation, quite different from the florid style of gold 
and colours just now described, which had a lasting influence 
on the early art of England, where it was specially cultivated, 
and where it developed a character which at length became 
distinctively national This is the style of outline drawing which 
fills so large a space in the Anglo-Saxon MSS. of tlie lotli and 
nth centuries 

We have already seen how the Celtic style of ornamentation 
was introduced into the north of England Thence it appears 
to have spread rapidly southward. As early as the i 
SMxoa. begmmng of the 8th century it was practised at 
Canterbury, as is testified by a famous psalter in the 
British Museum (Cott MS Vespasian A, 1), in which much ; 
of the ornament is of Celtic type But the same MS is also ! 
witness to the presence of another influence in English art, that 
of the classical style of Rome, certain details of the ornament j 
bang of that character and a mimature m the MS. being alto- 
gether of the classical type With little hesitation this element 
may be asenbed to MSS. bought from Rome, in the first instance 
by St Augustine, and afterwards by the incoming missionaries 
who succeeded him, and deposiited in such centres as Canterbury 
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and Winchester But this importation of MS.'j from July 
was not confined to the soutli. We have distinct evidence 
that they were brought mto northern monasteries, such a.s tliose 
of JaiTow and Wearmouth and York. Hius the English artists 
of both south and north were m a position to take advantage 
of material from two sources , and they naturally did so Thus 
we find that ramgling of the Celtic and classual styles just 
noticed. In this way, early grown accustomed to take classical 
models for their drawings, the Anglo-Saxon artists were the more 
susceptible to the later development of the classical style of out- 
line drawmg which was next introduced mto the country from 
the continent The earliest MS. m which this style of drawing 
IS exhibited in fullest detail is the volume known as the VlrecM 
Psalter, once in the Cottonian Library, in which tlie text of the 
psalms IS profusely illustrated with minute pcn-sketcUes re- 
markably full of detail The period of the MS is alxiut the year 
800 , and it was probably executed m the north or north-east 
of France But the special interest of the drawings is that they 
are evidently copies of much older models and provide a valuable 
link with the late classical art of some two or thiee centuries 
earlier The work ls very sketcliy, the movement of the draperies 
indicated by lightly scnbbled strokes of the jion, the liinhs 
elongated, the shoulders humped-~all characteristic fiatmes 
whi( h are repeated in the later Anglo-Saxon work The drawin"-, 

[ of the Utrecht Psalter are clearly typical examjiles of a st)le 
I which, founded on Roman models, must at one tune have been 
widely practised m western Europe For instance, tiieie arc 
traces of it in such a centre as St Callen m Switzerland, and 
there are extant MS.S. of the Psychomachta of Prudenlius (a 
favourite work) witli ihiiwmgs of this character wliuh were 
executed m France in the 10th century But the style does 
not appear to have taken much hold on the fancy of contineiital 
artists It was reserved for Isngland to welcome and to make 
this free drawing her own, and to develop it especially in the 
great school of illumination at Winchester Introduced probably 
in such examples as the Utrecht Psalter and copies of the Psycho- 
tnachta, this free drawing of semi-classical origin had fully 
established itself here in the course of the lotli century, and 
by that time had assumed a national cliaracter A fair number 
of MSS of the 10th and nth centuries which issued from the 
Wincheste'* school are still to be seen among the collections 
of the British Museum, in most of which the light style of outline 
drawu^ with the characteristic fluttering drapery is more or 
less predominant, although body colours were also freely em- 
ployed m many examples But the most elaborate specimen 
of Anglo-.Saxon illumination of the 10th century i> one belonging 
to the duke of Devonshire : the Benedichonal of the sec of 
Winchester, executed under the direition of iEthelwold, bishop 
from 963 to 984, which contains a senes of miniatures, m this 
mstance in body colours, but drawn m the umnislakahle style 
of the new school In the scheme of decoration, however, 
another influence is at work As England had sent forth its 
early Celtic designs to modify the art of the l-rankish empire, 
so tlie Carolmgian style of ornament now, m its turn, makes 
Its way into thus country, and appears in the purely ornamental 
details of tlie Anglo-Saxon illuminated volumes Ihe frames 
of the miniatures are chiefly composed of conientioaal foliage, 
and the same architectural leaf-mouldings of cbissical origin 
which are seen in the foreign MbS are here repeated Profuse 
gilding also, which is frequently applied, sometimes with silver, 
is due to foreign influence But this character of decoration 
soon assumed a national cast Under the hands of the Anglo- 
Saxon artist the conventional foliage flourished with greater 
freedom ; and the colouring which he applied was generallv 
softer and more harmoniouo than that which was employed 
ateoad Examples of outline drawuig of the best type exist 
in the Haxleian Psalter (No. 2904), of the same period as the 
/Ethelwold BenedtctionaL in the register of New Miaster 
Stowe MS. 944), A.D. 1016-1020; and in the Prudentius 
Cotton MS. Cleop. C vui ), executed early in the nth century. 

With the Nonnan Conquest naturally great changes wen 
effected m the tlKimination of English MSS , as m other 
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branches of art; no doubt to the ultimate improvement of 
English diaughtsmanship Left to itself the outline drawing 
of the Anglo-Saxons, inclining as it did to affectation, 
Normmn. probably have sunk into fantastic exaggeration 

and feebleness. Brought more directly under Norman domination 
It I (‘suited in the fine, bold freehand style which is conspicuous 
in MSS executed in England m the next three centuries. Then 
we come to the period when the art of illumination is brought 
into line in the countries of western Europe, in England and in 
France, in Flanders and in western Germany, by the splendid 
outburst of artistic sentiment of the 12th century I'his century 
IS the period of large folios providing ample space in their pages 
foi the magnificent initial letters drawn on a grand scale which 
are to be seen in the great Bibles and psalters of the time. The 
leading feature is a wealth of foliage with twining and interlacing 
branches, among which human and animal life is freely intro- 
duced, the whole design being thrown into relief by brilliant 
(olours and a generous use of gold The figure drawing both in 
minatures and initials is stiff, the figures elongated but bold, and 
with sweeping lines in the draperies , and a tendency to repre- 
sent the latter dinging closely to the limbs is a legacy of the 
tradition of the later classical style In England the school of 
Winchester appears to have maintained the same excellence 
after the Norman ( onquest as before it A remarkable MS. 
(Cotton, Nero (' iv ), a psalter of about the year 1160, with a 
senes of fine miniatures, is a good example of its work. In 
France, Flanders and western Germany we find the same 
energy m producing boldly ornamented volumes, as m England ; 
a (crtain heaviness of outline distinguishing the work of the 
Flemish and German artists from that of the English and French 
schools Such MSS as the Stavelot Bible (Bnt Mus Add MS. 
28,107), of the dose of the nth century, the Bible of Floreffe 
(Add MS 17,737-1 7,73s), of about the year 1160, and the 
Worms Bible (^Harl MS 2803-2804), of the same time, are fine 
specimens of Flemish and German work 

It IS tow aids the close of the 12th century and in the beginning 
of the I ^th teiUury that the character of illumination settles 
down on more conventional lines. Hitherto gold had 
'ctatury applied in a li(]uid state , now it is laid on in leaf 

and IS highly burnished, a process which lends a brilliant 
effect to initial and miniature A great change passes over the 
fate of things. The large, bold style gives place to the minute. 
Volumes dec rease in sire ; the texts are written in close-packed 
characu rs , the large and simple is superseded by the small and 
decorated The period has arrived when book ornamentation 
becomes more settled and accurately defined within limits, 
and starts on the course of regulated expansion which was to 
run for three hundred years down to the close of the 1 5th centurj 
In the 13th century the histonated or miniature initial, that is, 
the initial letter containing within its limits a miniature illustrat- 
ing the subject of the immediate text, is established as a favourite 
detail of ornamentation, in addition to the regular independent 
miniature Such initials form a prominent feature in the pretty 
little Bibles which were produced in hundreds at this period 
But a still more interesting subject for study is the development 
of the border which was to have such a luxuriant growth in the 
13th. 14th and 15th centuries Commencing as a pendant 
from the initial, with terminal in form of bud or cusp, it gradually 
pushes Its way along the margins, unfolding foliage as it pro- 
c ecds, incl in course of time envelopes the entire page of text m 
a complete framew'ork formulating in each country a national 
style 

In the miniatureb of the 13th century the art of England, of 
France, and of the Low Countries runs very much in one channel. 
The Flemish art, however, may be gener^y distinguished from 
the others by the heavier outline already noticed The French 
art IS exrjuisitely exact and clean-cut, and in its best examples 
It IS the perfection of neat-handedness. English art is perhaps 
less exact, but makes up for any deficiency in this direction by 
Its gracefulness. However, there is often little to choose between 
the productions of the three countries, and they are hard to 
distinguish As an aid for such distinction, among small 


differences, we may notice the copper tone of French gold 
contrasting with the purer metal in English MSS. , and the 
favour shown to deep ultramarine appears to mark French 
work. But, besides actual illuminated miniature painting, 
there is also a not inconsiderable amount of freehand illustrative 
drawing in the MSS In this particular the English artist main- 
tains the excellence of work which distinguished his ancestors. 
.Such series of delicate drawings, slightly tmted, as those to he 
seen in the famous Queen Mary’s Psalter (Royal MS 2 B vii ), 
and in other MSS of the 13th and 14th centuries in the British 
Museum, are not surpassed by any similar drawings done at the 
same period in any other countiy. In the 13th centur)' also 
comes into vogue the highly decorated diaper- work, generally 
of lozenges or chequered patterns in brilliant colours and brightly 
burnished gold These fill the backgrounds of miniatures and 
initials, together with other forms of decoration, such as sheets 
of gold stippled or surface-drawn in various designs Diapering 
continued to be practised in all three countries down into the 
15th century , and in particular it is applied with exquisite 
effect in many of the highly finished MSS of the artists of Pans. 

To return to the growth of the borders these continue to 
be generally of one style in both England and France and in 
Flanders during the J3th century , but, when with the opening 
of the 14th century the conventional foliage begins to expand, 
a divergence ensues. In France and Flanders the three-pomted 
leaf, or ivy leaf, appears, which soon becomes fixed and flourishes 
as a typical detail of ornament in FVcnch illumination of the 
14th and 15th centuries In England there is less convention, 
and along with formal branches and leafage, natural growths, 
such as daisy-buds, acorns, oak leaves, nuts, &c , are also 
represented 

Meanwhile German illumination, which in the large MSS of 
the 1 2th century had given high promise, in the following 
centuries falls away and becomes detached fiom the 
Western schools, and is, as a general rule, of inferior *^*^'"*"* 
quality, although m the 13th century fine examples are still to 
lie met with. I)ark outlines and backgrounds of highly-burnished 
gold are in favour. At present, however, there is not sufficient 
published material to enable us to pass a definite judgment on 
the value of German illumination in the later middle ages 
But the researches of scholars arc beginning to localize parutular 
styles in certain centres. For example, in Bohemia there was 
a school of illumination of a higher class, which seems later 
to have had an influence on English art, as will be noticed 
presently 

We must now turn to Italy, which has been left on one side 
during our examination of the art of the more western countries 
In attempting to bridge the gap which severs the later 
classical style of Rome from the medieval art of Italy, 
much must be left to conjecture That a debased classical 
style of drawing was employed in the earlier centuries of the 
middle r^es we cannot doubt Such a MS as the Ashburnham 
Genesis of the 7th century, which contains pictures of a some- 
what rude character but based apparently upon a recollection 
of the classical drawing of earlier times, and which appears to 
be of Italian origin, serv'es as a link, however slight Coming 
down to a later period, the primitive native art of the F'rankish 
empire, as we have seen, extended into northern Italy under the 
name of Franco-Lombardic ornamentation , and we have also 
seen how the art of the Bvzantine school reacted on the art of 
the southern portion of the country Hence, in the middle 
ages, the ornamentation of Italian MSS appears to move on 
two leading lines The first, which we owe to the Byzantine 
influence, in which figure-drawing is the leading idea, follows 
the old classical method and, showing a distinctly Greek impress, 
leads to the style which we recognize as Italian par excellence, 
and which is seen most effectively manifested in the works of 
Cimabue and Giotto and of allied schools In this style the 
colouring is generally opaque the flesh tints being laid over a 
foundation of deep olive green, which imparts a swarthy com- 
plexion to the features— a practice also common m Byzantine 
art. The other line is that of the Iximbardic style which, like 
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the Celtic school of the British Isles, was an art almost exclusively 
of pure ornament, of intricate mterlacings of arabesques and 
animal forms, with bright colouring and ample use of gold. 
The Lombardic style was employed m certain centres, as, for 
example, at Monte Cassmo, where m the nth, 12th and 13th 
centuries brilliant examples were produced. But it was not 
destined to stand before the other, stronger and inherently 
more artistic, style which was to become national. Still, its 
scheme of brighter colouring and of general ornament seems to 
have had an effect upon later productions, if we are not mistaken 
m recognizing something of its influence in .such designs as the 
interlaced white vine-branch borders which are so conspicuous 
in Italian MSS of the period of the Renaissance 

The progress of Italian illumination m the style influenced 
by the Byzantine element is of particular interest in the general 
history of art, on account of the rapidity with which 
Century. grew to maturity, and the splendour to which it 
attained in the 15th century. Of the earlier centuries 
the existing examples are not many That Italian artists were 
capable of great things as far back as the 12th century is evident 
from their frescoes We may notice the curious o( currem e of 
two very masterly paintings, the death of the Virgin and the 
Virgin enthroned, drawn with remarkable breadth in the Italian 
style, in the Winchester Psalter (Cottonian MS Nero C iv ) 
of the middle of that century, as a token of the possibilities of 
Italian illumination at that date ; Init generally there is little 
to show Even at the beginning of the 14th century most of the 
specimens arc of an ordinary character and betray a want of 
skill in striking contrast with the highly artistic productions 
of the Northern schools of England ancl France at the same 
period But, though inferior artistically, Italian book ornamenta- 
tion had by this time been so far influenced by the methods 
of those schools as to fall into line with them m the general 
system of decoration The miniature, the initial, the miniature- 
initial and the border — all have their place and are subject 
to the same laws of development as in the other schools But, 
once started, Italian illumination in the 14th century, especially 
in Florence, expanded with extraordinary energy. Wc may 
cite the Royal MS 6, E. ix , containing an address to Robert 
of Anjou, king of Sicily, 1334-1342, and the Add MS 27,428 of 
legends of the saints, of about the year 1370, as instances of very 
fine miniature-work of the Florentine type. As the century 
advances, Italian illumination becomes more prolific and is 
extended to all classes of MSS , the large v olumes of the Decretals 
and other law books, and still more the great folio choral books, 
in particular affording ample space for the artist to exercise his 
fancy As was natural from the contiguity of the two countries, 
as well as from political causes, France and Italy influenced 
each other in the art. In many MSS of the Florentine school 
the French influence is very marked, and on the other hand, 
Italian influence is exercised especially in MSS. of the southern 
provinces of France. Italian art of this period also in some 
degree affected the illumination of southern German MSS 

We have also to note the occurrence in Italy in the 14th century 
of good illustrative outline drawings, generally tinted in light 
colours , and occasionally we meet with a wonderfully bright 
style of illummation of a lighter cast of colouring than usually 
prevails m Italian art . such as may be seen in a MS of Durandus 
De dtvtms offietts (Brit. Mus. Add. MS. 31,032) containing an 
exquisite series of initials and borders. 

Taking a general view of the character of European illumina- 
tion in the 14th century, it may be described as an art of great 
invention and flexibility. The rigid exactness of the 13th 
century is replaced by flowing lines, just as the stiff, formal 
strokes of the handwriting of that century was exchanged for 
a more cursive and easy style. The art of each individual 
country now developed a national type of its own, which again 
branched off into the different styles of provincial schools. 
For example, in the eastern counties of England a very fine 
school of illumination, the East Anglian, was established in the 
first half of the century and produced a series of beautiful MSS., 
such as the Arundel Psalter (No. 83) in the British Museum. 


317 

By the end of the century the borders had developed on 
national lines so fully as to become, more than any other detail 
m the general scheme, the readiest means of identifying 
the country of origin. First as to the English border • 
the favour shown to the introduction of natural growtiis BurOcn. 
among the conventional foliage thrown out from the 
frame into which the border had by this time expanded has 
already been noticed. But now a new feature is introduced. 
The frame up to this time had consisted generally of conventional 
branches with bosses at the corners. Now it is divided more 
into comiiartments within which twining coils of ornament 
resembling cut feather-work are common details ; and feathery 
scrolls fill the corner-bosses and are attached to other parts 
of the frame , while the foliage thrown out into the margin 
takes the form of sprays of curious lobe- or spoon-shaped and 
lozenge-shaped leaves or flowers, with others resembling curled 
feathers, and with cup- and trumpet-shaped flowers. This new 
style of border is contemporaneous with the appearance of a 
remarkably brilliant style m the miniatures, good m drawing 
and rich in colouring , and an explanation for the change has 
lieen sought m foreign influence It has been suggested, with 
some plausibility, that this influence comes from the school of 
Prague, through the marriage of Richard II with Anne of 
Bohemia in 1382 However this may be, there certainly is a 
dec idcdly German sentiment in the feathery scrolls just described. 

Turning to the French border, we find towards the close ot 
the 14th century that the early ivy-Ieaf pendant has now invailed 
all the margins and that the page is set in a (onventional frame 
throwing off on every side sprigs and waving strolls of the con- 
ventional ivy foliage, often also accompanied with very delicate 
compact tracery of minute flower-work filling the background 
of the frame Nothing can be more charming than the effect 
of such borders, m which the general design is under perfect 
control The character, too, of the Fri*nch miniature of this 
period harmonizes thoroughly with the brilliant border, com- 
posed as It IS very largely of decorative elements, such as diapered 
patterns and details of burnished gold In the Low Countries, 
as was natural, the influence of French art continued to have 
great weight, at least in the western provinces where the style 
of illumination followed the FVench lead. 

The Italian border in Us ordinary form was of independent 
character, although following the methods of the West. Thrown 
out from the initial, it first took the form of pendants of a 
peculiarly heavy conventional curling foliage, associated, as 
progress was made, with slender rods jointed at intervals with 
bud-like ornaments and extending along the margins , at length 
expanding into a frame. The employment of gilt spots or 
pellets to fill spaces in the pendants and borders becomes very 
marked as the century advances. They are at first m a simple 
form, but they gradually throw out rays, and m the latter shape 
they become the chief constituents of one kind of border of the 
15th century 

Illumination in the 15th century enters on a new phase. 
The balance is no longer evenly maintained between the relative 
values of the miniature and the border as factors 
in the general scheme of decoration. The influence 
of a new sentiment in art makes itself felt more and 
more , the flat treatment of the miniature gradually gives place 
to true laws of perspective and of figure-drawing, and to the 
depth and atmospheric effects of modern painting. Miniature 
painting m the decoration of MSS now became more of a trade ; 
what m old times had been done in the cloister was now done 
m the shop ; and the professional miniaturist, working for his 
own fame, took the place of the nameless monk who worked 
for the credit of his house Henceforth the miniature occupies 
a more important place than ever m the illuminated MS. , 
while the border, with certain important exceptions, is apt to 
recede mto an mfenor position and to become rather an orna- 
mental adjunct to set off the miniature than a work of art 
claiming equality with it. 

Continuing thie survey of the several national styles, we shall 
have to witness the final supersession of the older styles of 
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England and P'rance by the later developments of Italy and 
Flanders. We left English illumination at the dose of the 14th 
century strengthened by a fresh infusion of apparently a foreign, 
perhaps Bohemian, source. The style thus evolved marks a 
brilliant but short-lived epoch in English art. It is not confined 
to MSS , but appears also in the paintings of the time, as, for 
example, in the portrait of Richard II in Westminster Abbey 
and in that m the Wilton triptych belonging to the earl of 
Pembroke. Delicate but brilliant colouring, gold worked in 
stippled patterns and a careful modelling of the numan features 
are its characteristics In MSS. also the decorative borders, of 
the new pattern already described, are of exceptional nchness 
Brilliant examples of the style, probably executed for Richard 
himself, may fie seen in a magnificent Bible (Royal MS. i, E 
ix ), an<l in a senes of cuttings from a missal (Add MS 29,704- 
20,70 in (he British Museum. But the promise of this new school 
was not to l-ie fulfilled. The same style of border decoration 
w.is earned into the 15th century, and good examples are found 
down to the middle of it, but a general deterioration soon sets 
in. Two MSS. must, however, be specially mentioned as sur- 
viving instances of the fine type of work which could still be 
turned out early m the century ; and, curiously, they are both 
the productions of one and the same illuminator, the Dominican, 
John Siferwas. The first is a fragmentary Lectionary (But 
Mus , Harl MS. 7026) executed for John, Lx>rd Lovel of Tich- 
mersh, who died in 1408 ; the other is the famous Sherborne 
Missal, the property of the duke of Northumberland, a large 
volume completed about the same time for the Benedictine abbey 
of Sherborne in Dorsetshire. Certainly other MSS. of equal 
excellence must have existed ; but they have now perished. 
After the middle of the 15th century English illumination may 
be said to have ceased, for the native style disappears before 
foreign imported art. 'ITiis failure is sufficiently accounted for 
by the political state of the country and the distractions of the 
War of the Roses. 

In France the 15th century opened more auspiciously for the 
art of illumination. Brilliant colounng and the diaper^ back- 
ground glittering with gold, the legacy of the previous century, 
still continue in favour for some time ; the border, too, of ivy- 
leaf tracery still holds its own. But m actual drawing there are 
signs, as time advances, of growing carelessness, and the artist 
.ippears to think more of the effect of colour than of draughts- 
manship, This was only natural at a time when the real land- 
scape began to replace the background of diaper and conventional 
rocks and trees. In the first quarter of the century the school 
of Pans comes prominently to the front with such magnificent 
volumes «is the Book of Hours of the regent, John Plantagenet, 
duke of Bedford, now in the British Museum , and the companion 
MS known as the Sobieski Hours, at Windsor. In these examples, 
as IS always the case with masterpieces, we see a great advance 
upon earlier methods. The miniatures are generaUy exquisitely 
painted m brilliant colours and the drawing is of a high standard ; 
and m the borders now 'appear natural flowers intermingled 
with the conventional tracery — a new idea which was to be 
c.irried further as the century advanced. The Psalter executed 
.It Piu-iB for the boy-king Henry VI (Cotton MS. Domitian A. 
xvm ) IS another example of this school, rather of earlier type 
than the Bedford MS., but beautifully painted. In all three 
MSS the borders show no lack of finish ; they are of a high 
standard and are worthy of the miniatures. But perhaps the 
very finest mmiature-work to be found m any MS. of French 
origin of this period is the breviary (Harl. MS. 2897) illuminated 
for John the Fearless, duke of Burgundy, who was assassinated 
m 1419 It could hardly be surpassed in refinement and minute- 
ness of detail. 

Dev elopment towards the modern methods of painting 
moves on rapidly with the century. First, the border m the 
middle period grows florid ; the simpler ivy-spray design, which 
had held its position so long, is gradually pushed away by a 
growth of flowering scrolls, with flowers, birds and animal 
and insect life introduced in more or less profusion. But hence- 
forward deterioration increases, and the border becomes sub- 


sidiary. In the case of miniatures following the old patterns 
of the devotional and litui^al books, a certain restraint still 
prevails ; but with those in other works, histones and romarKes 
and general literature, where the paintings are devised by the 
fancy of the artist, the advance is rapid. The rect^nition of 
the natural landscape, tlie perception of atmospheric effects 
now guide the artist’s brush, and the modern French school 
of the second half of the 15th century is fairly established. 
The most celebrated leaders of this school were Jean Foucquet 
of Tours and his sons, many of whose works still bear witness 
to their skill. In the MSS of this school the influence of the 
Flemish contemporary art is very obvious; and before the 
advance of that art French illumination receded. A certain 
hardness of surface and want of depth characteri7e the French 
work of this time, as well as the practice of employing gilt 
hatching to obtain the high lights. This practice is earned to 
excess in the latest examples of French illumination m the eaily 
part of the i6th century, when the art became mechanical and 
overloaded with ornament, and thus expired. 

It has been seen that the Flemish school of illumination in 
the 13th and 14th centuries followed the French model In 
the 15th century, while the old tradition continued in force for 
a while, the art developed on an independent Imc ; and m the 
second half of the century it exercised a widespread influence 
on the neighbouring countries, on France, on Holland and on 
Germany. This development was one of the results of the 
industrial and artistic activity of the Low Countries at this 
period, when the school of the Van Eycks and their followers, 
and of other artists of the great and wealthy cities, such as 
Bruges, Antwerp, Ghent, were so piohfic The Flemish minia- 
tures naturally followed on the lines of painting The new style 
was essentially modem, freeing itself from the traditions of 
medieval illumination and copying nature. Under the hand of 
the Flemish artist the landscape attained to great perfection, 
softness and depth of colounng, the leading attribute of the 
school, lending a particular charm and sense of reality to his 
out-door scenes. IIis closei observation of nature is testified 
also m the purely decorative part of his work. Flowers, insects, 
birds and other natural objects now frequent the border, the 
origin of which is finally forgotten, It ceases to be a connected 
growth wandenng round the page ; it becomes a flat frame 
of dull gold or colour, over which isolated objects, flowers, 
fruits, insects, butterflies, are strewn, pamted with naturalistic 
accuracy and often made, by means of strong shadows, to stand 
out in relief against the background. This practice was soon 
cairied to floiid excess, and all kmds of objects, including jewels 
and personal ornaments, were pressed into the service of the 
border, m addition to the details copied from nature The soft 
beauty of the latci Flemish style proved very attractne to the 
taste of the day, with the result that it maintained a high 
standard well on mto the i6th century, the only rivals being 
the MSS of Italian art. The names of celebrated miniaturists, 
such as Memlinc, Simon Bening of Ghent, Gerard of Bruges, 
are associated with its productions , and many famous extant 
examples bear witness to the excellence to which it attamed 
The Gnmam Breviary at Venice is one of the best known MSS. 
of the school ; but almost every national library has .speamens 
to boast of Among those in the British Museum may be 
mentioned the breviary of Queen Isabella of Spain (Add. MS. 
18,851), theBookofHoursof JuanaofCastille(Add. MS. 18,852), 
a very beautiful Book of Hours executed at Bruges (Egerton 
MS. 2125); another exquisite but fragmentary MS of the same 
type (Add MS. 24,098) and cuttings from a calendar of the 
finest execution (Add. MS 18,855) asenbed to Bening of Ghent ; 
a series of large sheets of genealogies of the royaJ houses of 
Portugal and Spain (Add. MS. 12,531) by the same master and 
others ; and late additions to the Sforza Book of Hours (Add. 
MS. 34 > 294 ). 

But, besides the brilliantly coloured style of Flemish illumma- 
tkm which has been described, there was another which was 
practised with great effect m the 15th centiay. This was the 
simpler style of drawing m white delicately shaded to indicate 
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the contour of figures and the folds of drapery, &c , known as 
grtsaiUe or camaieu grts. It was not md^d confined to the 
Flemish schools, but was practised also to some extent and to 
good effect in northern France, and also m Holland and other 
countries ; but the centre of its activity appears to have been 
in the Low Countries The excellence to which it attained 
may be seen in the MSS. of the Miracles de Nostre Dame now 
in Paris and the Bodleian Library, which were executed for 
Philip the Good, duke of Burgundy, in the middle of the 15th 
century. 

Of the Dutch school of illumination, which was connected 
with that of Flanders, there is little to be said. Judging from 
existing examples, the art was generally of a more rustic and 
coarser type. There are, however, exceptions A MS. in tlie 
British Museum (King’s MS 5) of the beginning of the 15th 
century contains scenes from the life of Christ m which the 
features are carefully modelled, very much after the style of 
English work of the same time ; and some of the specimens of 
Dutch work in catnateu gns are excellent. 

German illumination ui the 15th century appears to liave 
largely copied the Flemish style ; but it lost the finer qualities 
of Its pattern, and in decoration it inclined to extravagance. 
Where the Flemish artist was content with single flowers grace- 
fully placed, the German filled his borders with straggling plants 
and foliage and with Large flourished scrolls. 

Italian illumination, which had developed so rapidly in the 
14th century, now advanced with accelerated puce and expanded 
into a variety of styles, more or less local, culminating m the 
exquisite productums of the classical renaissance m the latter 
half or the 15th century. As m the other national styles of France 
and Flanders, the Italian mmiaturist quickly abandoned the 
conventional for the natuial landscape ; but with more character 
both in the figure-di awing and in the actual representation of 
scenery. The colouring is brilliant, not of the softness of the 
Flemish school, but of stronger and harder body ; the outlines 
are firm and crisp and details well delineated. The Florentine, 
the Lombard, the Venetian, the Neapolitan and other schools 
flourished ; and, though they borrowed details from each other, 
each had something distinctive in its scheme of colourmg. The 
border developed on several lines. The rayed gold spots or studs 
or pellets, whicn were noticed in the 14th century, are now 
grouped m profusion along the margins and m the interstices 
of delicate flowering and other designs. Another favourite 
detail in the composition of both initials and borders was the 
twimog vine tendril, generally in white or gold upon a coloured 
ground, apparently a revival of the interlacmg Lombard ic 
work of the nth and 12th centuries. At first, restramed and not 
too complex, it fills the body of initials and short borders , then 
It rapidly expands, and the convolutions and mterlacings become 
more and more elaborate. Lastly came the completed solid 
frame into which are introduced arabesques, vignettes, candela- 
bras, trophies, vases, medallions, antique gems, cupids, fawns, 
birds, &c , and all that the fancy led by tiie spirit of classical 
renaissance could suggest Among the pnncipal Italian MSS. 
of the rsth century m the British Museum there are : a copy of 
Plutarch's Lives, with miniatures m a remarkable style (Add. 
MS. 22,318); Aristotle’s Ethics, translated into Spanish by 
Charles, prince of Viona, probably executed in Sicily about 
1458 (Add. MS. 21,120) ; a breviary of Santa Croce at Florence, 
late m the century (Add MS. 29,735) » Livy’s History of the 
Macedonian War, of the Neapolitan school, late in the century 
(Harl. MS 3694) ; and, above all, the remaikahde Book of Hours 
of Bona Sforza of Savoy of about the year 1490 (Add- MS. 
34,291), besides a fair number of MSS. exhibitmg the nch 
colouring of the Venetian school. 

Like that of the French and Flemish schools, Italian illumina- 
tion survived mto the i6th century, and for a time showed 
vigour. Very elaborate borders of the classical type and of 
go^ design were still produced. But, as in other countries, it 
was then a dymg art The attempt to graft illumination on 
to books produced by the pnntii^ press, which were now dis- 
placing the hand-wntten volumes with which the art had 


always been associated, proved, except m a few rare instances, 
a failure The experiment did not succeed ; and the art was 
dead. 

It remains to say a few words respecting the book ornamenta- 
tion of the Peninsula. In the earlier tentunes of the middle 
ages there appears to have been scarcely anything 
worthy of note. The Mozarabic liturgies an<l biblical 
MSS. of the 9th to 1 2th centuries are adorned with initial 
letters closely allied to the primitive specimens of the Merovingian 
and Franco-Lombardic patteni, and coloured with the same 
crude tints , the larger letters also being partly composed of 
interlaced designs But the style is barbaric. Such illustrative 
drawings as are to be found are also of a most primitive character. 
Moorish influence is apparent in the colours, pirticularly m the 
yellows, reds and blacks. In the later middle ages no national 
school of illumination was developed, owing to political condi- 
tions When in the isth century a demand arose for illuminated 
MSS , rea)urse was had to foreign artists. Flemish art naturally 
was imported, and French art on the one side and Italian art on 
the other accompanied it. In the breviary executed for Queen 
Isabella of Spain about the year 1497 (Bnt, Mus. Add MS. 
18,851) we find a curious random association of miniatures 
and borders in both the French and the Flemish styles, the 
national taste for black, however, asserting itself m the borders 
where, in many instances, the usual coloured designs are replaced 
by black-tinted foliage and scroll?. 

In other outlying countries of F-urope the art of illumination 
can scarcely be said to have existed. In Slavonic countries a 
recollection of the Byzantine school lingered m book ornamenta- 
tion, but chiefly in a degraded and extravagant system of 
fantastic interlacings. In the i6th century there was a revival 
m Russia of the Byzantine style, and the head pieces and otlier 
ornamental details of the nth and 12th centuries were success- 
fully imitated. 

The consideration of oriental art does not come within the 
scope of this article. It may, however, Ixj noted that m Arabic 
and Persian MSS. of the 13th to 16th centuries there are many 
examples cf exrjuisitely drawn title-pages and other ornament 
of intricate detail, resplendent with colour and gold, which may 
Ixj ranked with westeiti illuminations. 

Authorities. — Medieval aad later works dealing in part with 
the technieahtics of illumiiiatiou are colleete'd by Mrs Mcrrifitld, 
Original freatises dating from the /jih to iSth Centuries on the Art 
of Painting (1849) ; see also Thcophilus, D« dtversts arttbus, ed. 
R Hendno (1847) lexi-botdts and collections of facsmul'^ are 
Count A. de B^tard, Peintures et ornaments des nianuscrits, a 
magnificent senes of facsimiles, chiefly from Carohngian MSS. 
(1832-1860) ; Shaw and Madden, Illuminated Ornaments from MSS. 
and early Pnnted Hooks (1833) ; Noel Humphreys and Jones, The 
Illuminated Books of the Middle Ages (1840) . H. Shaw, Handbook 
of Medieval Alphabets (1853), and 2 he Art of Illumination (1870) , 
lymms and Dig by Wyatt, The Art of Illumination (i860) ; Birch 
and Jenner, Early Drawings and Illuminations, with a dictionary of 
subjects in MSS in the British Museum (1870) . J H Middleton, 
Illuminated MSS. in Classical and Medieval Times (1892) ; G. F. 
Warner, Illuminated MSS. m the British Museum (official publica- 
tion, 1903) , H. Omont, Facsimtlfs des miniatures des plus anciens 
MSS grecs de la Btbl Nationale (1902) , V de Boutovsky^ Histoire 
de Tornement russe du AT* at« XVI* sticle, including facKimiles from 
Byzantmr M.SS {1870) ; J O. Westwood, Facsimiles of Miniatures 
and Ornaments of Anglo-Saxon and Irish MSS. (1868) ; E M. 
Thompson, English Illuminated MSS. (1895) ; PaUografia artistica 
di Montecassino (1876-1884) ; Le Miniature net codiei Casstnest 
(1887) ; A Haseloff, Eine thuringisch-sdchsuche Malereischule des 
13 J ahr himderts (iSgy) : G Schwarzenski, Regensburger Buck* 
maleret des ro una // Jahrhunderts (1901) , Saucrland and Habcloff, 
Der Psalter Erzbtschof Egberts von Trier (1901). 

Several of the most ancient illnstrated or illuminated MSS have 
been issued wholly or partially in facsimile, viz. The Ambrosian 
Homer, by A Cetiam , tne Schedae Vaticanae and the Codex Romanus 
of Vir^l, by the Vatican Library ‘ the Vienna Dioscondes, in the 
Leiden series of facsimiles ; the Vienna Genesis, by Harlcl and 
Wickhoff; the Greek Gospels of Rossano, by A Hasclotf : tlie 
Ashbumham Pentateuch, by B. von Gebhart ; the Utrecht Psalter, 
by tlie Palaeographical S^iety. 

Facsimiles from illuminate MSS arc also included m large 
palaeographical works such as Silvestre, Universal Palaeography, 
ed Madden (1850) ; the Facstmtles of the Palaeographical Society 
(1873-1894) and of the New Palaeographical Society (19031 &c); 
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and the CoUetiont paleografia Valtcana, the Lssue of which was 
commenced in 1905 Excellent photORrajihic reproductions on a 
reduced stale are lieing issuid by the Hntish Museum and by the 
Bibhoth^que Nationale in Pans (E M T) 

ILLUMINATI (Lat. tlluminare), a designation m use from the 
15th century, and applied to, or assumed by, enthusiasts of 
types distinct from each other, according as the “ light ” claimed 
was viewed as directly communicated from a higher source, or as 
due to a clarified and exalted condition of the human intelligence 
To the former class belong the alumbrados of Spain. Mcnendez 
Pelayo first finds the name about 1492 (m the form alummados 
1 198), but traces them back to a (inostic origin, and thinks their 
views were promoted m Spam through influences from Italy 
One of their earliest leaders, born in Salamanca, a labourers 
daughter, known as La Beata de Piedrahita, came under the 
notue of the Inquisition m 1511, as claiming to hold colloipiies 
witli our Lord and the Virgin , having lugh patrons, no decision 
was taken against her {Los Heterodoxos espaiioles, i88i, hb. v ) 
Ignatius Loyola, while studying at Salamanca (i 1527) was brought 
before an ecclesiastical commission on a charge of sympathy 
with the alunibradoif but escaped with an admonition (Jthers 
were not so fortunate In 1529 a congregation of unlettered 
adherents at Toledo was visited with scourging and imprison- 
ment. Greater rigours followed, and for about a century the 
alumbrados afforded many victims to the Inquisition, especially 
at Cordova 'I he movement (under the name of Jllumttu's) 
seems to have reached France fiom beville in 1623, and attained 
some proportions in Picardy when joined (1634) by Pierre 
Guerin, euro ot Saint-Georges de Roye, whose followers, known 
as Gu^rinets, were suppicssed in 1635 (Hermant, Htsl des 
heresies, 1717) Another and okscure body of lllumtties came 
to light m the south of Fianc'o m 1722, and .ippc'ars to have 
lingered till 1794, having affinities with those known toniem- 
poraneouslv m this country as ‘ French Lrophets,'’ an offshoot 
ol the C amisards. Ot different class were the so-called Illuminati, 
better know'n as Rosicrucians, who claimed to originate in 1422, 
but rose into notice in 11537 , a secret society, combining with 
the mysteries of alchemy the possession ot esoteric principles 
of religion Their positions are embodied in three anonymous 
treatises of 1614 (Richard ct Giraud, Did, de la iheol cath ) 
A short-lived moccinent of republican frecthought, to whose 
adherents the name Illuminati ssas given, was founded on 
Mav-day 1776 by Adam Weishaupt (d 1830), professor of 
Canon laiw at Ingolstadt, an e\- Jesuit. The chosen title of 
tliH Order or Soc.ety was Perfectihilists {PerfekUbihsten) Its 
mombcis, pledged to obedience to their superiors, were divided 
into three main classes , the first including “ novices,” 
“ muiervals ” and ” lesser illuminati ” , the second consisting 
of freem.v^ons, “ ordinary,” ” .Scottish ” ^md ‘ Scottish knights ” , 
the* third or “ mystery ” class comprising two grades of “ priest ” 
and “ regent ” and of “ magus ” and ” king ” Relations with 
masonic lodges wcie established at Munich and Freising in 1780 
The order had its branches m most countries of the European 
continent, but its total numbers never seem to have exceeded 
two thousand. The scheme had Us attraction for literary men, 
such as Goethe and Herder, and even for the reigning dukes 
of Gotha and Weunar. Internal rupture preceded its downfall, 
which was effected by an edict of the Ifavarian government 
in 17815. I.ater, the title Illuminati was given to the French i 
Martinists, founded in T754 bv Martinez Pasqualis, and to their I 
imitators, the Russian Martinists, headed about 1790 by Professor 
Schwartz of Moscow , both were Cabalists and allegonsts. 
imbitving ideas from Jakob Boehme and Emmanuel Swedenborg I 
(Bet^ior, Did. de iheol ). 

Sec (especially for details of the movement of Weishaupt) P 
Tschcickert, m Hauck's RealencyklopMte (1901). (A. Go •) 

ILLUMINATION, in optics, the intensity of the light falling 
upon a surface The measurement of the illumination is termed 
photometry {q v ) The fundamental law of illumination is 
th.U if the medium be transparent the intensity of illumination 
which a luminous point can produce on a surface directly exposed 
to It IS inversely as the square of the distance. The word trans- 


parent implies that no light is absorbed or stopped Whatever, 
therefore, leaves the source of light must in succession pass 
through each of a series of spherical surfaces described round 
the source as centre. The same amount of light falls perpendicu- 
larly on all these surfaces in succession. The amount received 
m a given time by a unit of surface on each is therefore inversely 
as the number of such units in each But the surfaces of spheres 
are as the squares of their radii, — whence the proposition. 
(We assume here that the velocity of light is constant, and 
that the source giv es out its light uniformly ) When the rav s 
fall otherwise than perpendicularly on the surface, the illumina- 
tion produced is proportional to the cosine of the angle ol 
obliquity, for the area seen under a given spherical angle 
increases as the secant of the obliquity, the distance remain- 
ing the same 

As a corollary to this we have the further proposition that 
the apparent brightness of a luminous surface (seen through 
a transparent homogeneous medium) is the same at all distances 

'Fhe word brightness is here taken as a measure of the amount 
of light falling on the pupil per unit of spherical angle subtended 
by the luminous surface The spherical angle subtended by any 
small surface whose plane is at right angles to the line of sight 
is inversely as the square of the distance ho also is the light 
receiv'ed from it. Hence the brightness is the same at all 
distanc es. 

The word brightness is often used (even scientifically) in 
another sense Irom that just defined Thus we speak of a bright 
star, of the question — hen is Venus at its brightest ^ &c. 
Strictly, sue h expressions are not defensible except for sources 
of light which (like a star) have no apparent surface, so that 
we cannot tcU from what amount of spheru al angle their light 
appears to come In that case the spherical angle is, for want 
of knowledge, assumed to be the same lor all, and theieforc 
the brightness of each is now estimated in terms of the whole 
quantity of light we rec'cive from it 

Tlie function of a telescope is to increase the “ apparent 
magnitude ” of di.stant objects , it does not increase the ” ap- 
parent brightness.” If we put out of account the loss of light 
by reflection at glass surfaces (01 by imperfect reflection at 
metallic surfaces) and by absorption, and suppose that the 
magnifying powei does not exceed the ratio ol the aperture 
of the object-glas-i to that ot the pupil, under which condition 
the pupil will be filled with light, v\e may say that the ” apparent 
brightness” is absolutely uni hanged by the use ot a telescope 
In this statement, however, two reservations must be admitted 
If the object under examination, like a fixed star, have no sensible 
apparent magnitude, the conception of ” apparent brightness ” 
IS altogether inapplicable, and we are concerned only with the 
total quantity of light reaching the eye Again, it is found 
that the visibility of an object seen against a black background 
depends not only upon the ” apparent brightness ” but also 
upon the apparent magnitude. It two or three crosses of different 
sizes be cut out of the same piece of white paper, and be erected 
against a black bac kground on the further side of a nearly dark 
room, the smaller ones become invisible in a light still sufficient 
to show the larger Under these circumstances a suitable 
telescope may of course bring also the smaller objects into view 
The explanation is probably to be sought in imperfect action 
of the lens of the eye when the pupil is dilated to the utmost 
Lord Rayleigh found that in a nearly dark room he became 
distinctly short-sighted, a delect of which there is no trace 
whatever in a moderate light If this view be coirjct, the 
brightness of the image on the retina is really less in the case of 
a small than in the case of a large object, although the so-called 
apparent brightnesses may be the same. However this may be, 
the utility of a night-glass is beyond dispute 

The general law that (apart from the accidental losses men- 
tioned above) the “ apparent brightness ’ depends only upon 
the area of tlie pupil filled with light, though often lU under- 
stood, has been established for a long time, as the following 
quotation from Smith’s Optics (Cambndge, 1738), p. 113, will 
show : — 
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" Smce the magnitude of the pupil is subject to be vaned by 
vanous degrees of light, let NO be its semi-diameter when the 
object PL u viewed by the naked eye from the distance OP , and 
upon a plane that touches the eye at O, let OK be the semi-diameter 
of the greatest area, visible through all the glasses to another eye 
at P, to be found as PL was , or, which is the same thing, let OK 
be the semi-diameter of the greatest area mhghtened by a jjencil of 
rays flowing from P through all the glasses , and when this area is 
not less than the area of the pupil, the point P will appear just as 
bright through all the glasses as it would do if they were removed , 
but if the mhghtened area be less than the area of the pupil, the 
point P will appear less bright through the glasses than if they 
were removed m the same proportion as the mlightened area is less 
than the pupil. And these projxirtions of apparent brightness 
would be accurate if all the incident rays were transmitted through 
the glasses to the eye, or if only an insensible part of them were 
stopt ” 

A very important fact connected with our present subject 
is The brightness of a self-luminous surface does not depend 
upon Its inclination to the line of sight. Thus a red-hot ball 
of iron, free from scales of oxide, &c , appears flat m the dark , 
60 also, the sun, seen through mist, appears as a flat disk. This 
fact, however, depends ultimately upon the second law of 
thermodynamics (see Radiation) It may be stated, however, 
in another form, in which its connexion with what precedes 
IS more obvious — The amount of radiation, in any direction, 
from a luminous surface is proportional to the cosine of the 
obliquity 

The flow of light (if we may so call it) m straight hues from the 
luminous point, with constant velocity, leads, as we have seen, to 
the expression /tr-® (where r is the distance from the luminous point) 
for the quantity of light which passes through unit of surface per- 
pendicular to the ray in unit of time, n being a quantity indicating 
the rate at which hght is emitted by the source This represents 
the illumination of the surface on which it falls Ihe flow through 
unit of surface whose normal is inclined at an angle $ to the ray is 
of course nr-^ cos 6, again representing the illumination These are 
precisely the expressions for the gravitation force exerted by a 
particle of mass /a on a unit of matter at distance r, and for its 
resolved part in a given direction Hence we may employ an 
expression V = SMr'S which is exactly analogous to the gravitation 
or electric potential, for the puipose of calculating the effect due to 
any number of separate sources of light 

And the fundamental proposition in potentials, viz that, if n 
be the external normal at any point of a closed surface, the mtogral 
jj{dY/dn)dS, taken over the whole surface, has the value - 4 jr/n„, 
where is the sum of the values of fi for each source lying within 
the surface, follows almost mtuitivelj from the mere consideration 
of what It means as regards hght For every source external to the 
closed surface sends m hght which goes out again But the light 
from an internal source goes wholly out , and the amount p>er 
second from each unit source is 4 jr, the total area of the unit sphere 
surrounding the source 

It IS well to observe, however, that the analogy is not quite 
complete To make it so, all the sources must he on the same side of 
the surface whose illumination we are dealing with This is due 
to the fact that, in order that a surface may & illuminated at all, 
it must be capable of scattering light, i e it must be to some extent 
opaque Hence the illumination depends mainly upon those sources 
which are on the same side as that from w-hich it is regarded 

Though this process bears some resemblance to the heat analogy 
employed by Lord Kelvin (Sir W Thomson) for investigations in 
statical electricity and to Clerk Maxwell’s device of an incompressible 
fluid without mass, it is by no means identical with them Each 
method deals with a substance, real or imagmary, which flows m 
conical streams from a source so that the same amount of it passes 
per second through every section of the cone But in the present 
process the velocity is constant and the density variable, while in 
the others the density is virtually constant and the velocity variable 
1 here is a cunous reciprocity in formulae such as we have just given 
For instance, it is easily seen that the heht received from a uniformly 
illummated surface is represented by cos 0dS 

As we have seen that this integral vanishes for a closed surface 
which has no source inside, its value is the same for all shells of 
equal uniform brightness whose edges he on the same cone. 

ILLUSTRATION. In a general sense, illustration (or the art 
of representing pictonally some idea which has been expressed 
in words) is as old as Art itself. There has never been a time 
smce civilization began when artists were not prompted to 
pictorial themes from legendary, histoncal or literary sources. 
But the art of illustration, as now understood, is a comparatively 
modem product. The tendency of modem culture has been 
to make the mterests of the different arts overlap The theory 
of Wagner, as applied to opera, for making a combmed appeal 


to the artistic emotions, has been also the underlying principle 
in the development of that great body of artistic production 
which in painting gives us the picture containing “ literar) ” 
elements, and, in actual assoc lation with literature in its printed 
form, becomes what we call “ illustration ” The illustrator’s 
work is the complement of expression in some other medium 
A poem can hardly exist which does not awaken m the mind 
at some moment a suggestion either of picture or music The 
sensitive temperament of the artist or the musician is able lo 
realize out of words some parallel idea which can only be con- 
veyed, or can be best conveyed, through his own medium of 
music or painting Similarly, music or painting may, and often 
does, suggest poetry. It is from this inter-relation of the emo- 
tions governing the different arts that illustration may be said 
to spring. The success of illustration lies, then, in the instinctive 
transference of an idea from one medium to another , the more 
spontaneous it be and the less laboured m application, the better 

Leaving on one side the illuminated manuscripts of the 
middle ages (see Illuminated MSS.) we start with the fact 
that illustration was coincident with the invention of printing 
Italian art produced many fine examples, notably the outline 
illustrations to the Poltphth Hypnerotomachia, printed by 
Aldus at Venice in the last year of the 15th century Other 
early works exist, the products of unnamed artists of the hrench, 
German, Spanish and Italian schools ; while of more singular 
importance, though not then brought into book form, were the 
illustrations to Dante’s Dtvtue Cotmdy made by Botticelli 
at about the same period The sudden development of engraving 
on metal and wood drew many painters of the Renaissance 
towards illustration as a further opportunity for the exercise 
of their powers , and the line-work, either original or engraved 
by others, of Pollajuolo, Mantegna, Michelangelo and Titian 
has Its place m the gradual enlargement of illustrative art '1 he 
Get man school of the i6th century committed its energies even 
more vigorously to illustration , and many of its artists are 
now known chiefly through their engravings on wood or copper, 
a good proportion of which were clone to the accompaniment 
of printed matter The names of Durer, Burgmair, Altdorfei 
ancl Holbein represent a school whose engraved illustrations 
possess qualities which have never been nvalled, and remain 
an invaluable aid to imitators of the present day. 

Illustration has generally flourished in any particular age 
in proportion to the health and vigour of the artistic productions 
in other kinds No evident revival in painting has come alxiut, 
no great school has existed during the last four centuries, which 
has not set its mark upon the illustration of the period and 
quickened it mto a medium for true artistic expression. 'I'he 
etchers of the Low Countries during the 17th century, with 
Rembrandt at their head, were to a great extent illustrators 
in their choice of subjects. In France the period of Watteau 
and Fragonard gave rise to a school of delicately engraved 
illustration, exquisite in detail and invention In England 
Hogarth came to be the founder of many new conditions, both 
in painting and illustration, and was followed by men of genius 
so distinct as Reynolds on the one side and Bewick on the other 
With Reynolds one connects the illustrators and engravers 
for whom now Bartolozzi supplies a surviving name and an 
embodiment m his graceful but never quite English art But 
It 13 from Thomas Bewick that the wonderfully consistent 
development of English illustration begms to date. Bewick 
marks an important penod in the technical history of wood- 
engraving as the practical inventor of the “ tint ” 
and “ white Ime ” method of wood-cutting ; but he 
also happened to be an artist His artistic device Bogimad. 
was to give local colour and texture without shadow, 
securing thereby a precision of outline which allowed no form 
to be lost And though, in consequence, many of his best 
designs have somewhat the air of a specimen plate, he succeeded 
m brmgmg mto black-and-white illustration an element of 
colour which had been wholly absent from it in the work of the 
15th and i6th century German and Italian schools. Bewick’s 
method started a new school ; but the more racy {jualities 
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of his woodcuts were entirely dependent on the designer being 
Ins own cutter , and the same happy relationship gave distinct 
( haractenstics to the nearly contemporary work of William 
HJake and of t'alvert. Blake’s wonderful Illustrations to the 
Book of Juh, while magmheent in tlieir conventional rendering 
of light and shade, still retain the colourlessness of the old 
masters, as do also the more broadly handled designs to his 
own books of prophecy and verse ; but in his woodcuts to 
I^hilips’s Pastorals the modern tendency towards local colour 
makes itself strongly felt. So wonderfully, indeed, have colour 
and tone been expressed m these rough wood-blocks, that more 
vivid impressions of darkness and twilight falling across quiet 
landscape have never been produced through the same matenals 
'i'he pastoml designs made by Jhdward Calvert on similar lines 
can hardly be over-prauod. Technically these engravings are 
far more able than those from which they drew their mspiration 
With the exception of the two artists named, and la a minor 
degree of 'Ihomas Stothard and John Flaxman, who also pro- 
duced onginal illustrations, the period from the end of the 18th 
century till about the middle of the iQth was less notable for the 
work of the designer than of tlie engraver 'Ihe dehcate plates 
to Rivers’s Italy were done from ilrawings which Turner had 
not produced for ^jurposes of illustration , and the admirable 
lithographs of Samuel Brout and Richard Bonington were merely 
studies of anhitecture and landscape made m a material tliat 
admitted of indefinite multiplication. It is true that Gcricault 
tame over to England alxiut the year 1820 to draw the EngluJi 
race-horse and other stutlies of country life, which were publwhcd 
m Ixindon in 1821, and tlvat other fine work in lithography was 
done by James Ward, G Cattermole, and somewhat later \yy 
j F Lewis But illustratitm proper, subjcct-illustration applied 
to literature, was mainly m the liands of the wood-engravers , 
anti these, forming areally fine school founded on the lines which 
Bcwick had laid down, had for about thirty years to content 
themselves with rendering the wm ks of ephemeral artists, among 
whom I^njamm R Hayclon and John Martin stand out as the 
chief lights It must not be forgotten, however, that while 
the day of a serious haaglish school of illustration had not >ct 
come. Great Bntam possessed an indigenous tradition of gross 
and lively cancature ; a tradition of such robust force and 
vulgarity that, by the side of some choicer speamens of James 
Gillray and Henrv W. Bunbury, the art of Rowlandson appears 
almost refined. Thus was the school in which George Cruikshank, 
John Leecli, and the Dickens illustrators had ^eir training, 
from which they drew more and more away , until, with the 
help of Punch, ]u%t before the middle of the lyth century, English 
caruaturists had learned the secret of how to be apposite and 
amusing without scurrility and without libel (See Caricature ) 
Under Newspapers will be found some account of the rise 
of illustrated jourttaltsm It was m about the year 1832 that 
the illustrated weeklv paper started on its lareer 
England, and almost bv accident determined 
enjrrmvinr Under what form a great national art was to develop 
itself While in France the illustrators were making 
their triumphs hv means of lithography, English illustration 
was becoming more and more identified with wood-engraving. 
The demand for a method of illustration, easy to produce and 
easy to print, for books and magatmes of large circulation and 
moderate price, forced the artist before long into drawing upon 
the wood Itself , and so soon as the artist had asserted his pre- 
ference for facsimile over “ tint,” the school which came to be 
called ” of the ’sixties ” was m embryo, and waited only for 
artistic power to give it distinction The engraver's translation 
of tlie artist’s painting or wash-drawing into “ tint ” had largely 
exalted the mdividuality of the engraver at the expense of the 
artist But from the moment when the designer began to put 
his own lines upon the wood, new conditions shaped themselves , 
and though the artist at times might make demands which the 
engraver could not follow, or the engraver inadequately firffil 
the expectation of the artist, the general tendency was to bring 
designer and engraver into almost ideal relations—on ideal 
which nothing short of the artist being his own engraver could 


have equalled. Out of an alliance cemented by their common 
use and understanding of the material on which they worked 
came the school of facsimile or partial-facsimile engraving 
which flourished during the ’sixties, and lasted just so long as 
Its conditions were unimpaired— losing its flavour only at the 
moment when ” improved ” mechanical appliances enabled 
the artist once more to dissociate himself from the conditions 
which bound the engraver in his craft. 

Before the fortunate circumstances which governed the work 
of the ’sixties became decisive, illustrations of a transitional 
cliaractcr, but tending to the same end, had been 
protluced by John Tenmel, John Gilbert, Birket Rmpbmctite 
Foster, Harrison Weir, T Creswick, W Mulready 
and others , but their methods were too vague and 
diffuse to bear as yet the mark of a school , no single influence 
gave a unity to their efforts On some of them Adolf yon 
Menael’a illustrations to Kuglcr’s Frederick the (treat, pulihshed 
in England m 1 844, may ha\ e left a mark , Gilliert certainly 
shows trac es of tlie influence of Delacroix and Bonmgton in the 
free, loose metliodof his draughtsmanship, mdependent of accurate 
modelling, and with here and there a pamt-hke dab of block 
to relieve a generally colourless effect ; while Tenmel, with cold, 
precise lines of wire-drawn hardness, remained the representative 
of the past academic style, influenc^mg others by the dignity 
of his fine technique, but with his own feeling quite untouched 
by the Pre-Raphaelite and romantic mov ement which was soon 
to occupy the world of illustration In greater or less degree 
It may be said of the work of all these artists that, as it antedates, 
so to the end does it stand somewhat removed m character from, 
the school with which for a time it liecame contemporary The 
vear which decisively marked the beginning of new things in 
illustration was 1857, the year of the Moxon Tennyson and of 
Wilmott’s Poets of the Ninelcenth Century, with illustrations by 
Roj»setti, Millais, Holman Hunt and Ford Madox Drown. In 
these artists we get the germ of the moy ement which afterwards 
came to have so wide a popularity At tlie beginning, Pre- 
Raphaelite m name, poetic and literary m its choice of subjects, 
the school quickly expanded to an acceptance of those open-air 
and everyday subjects which one connects wnth the names of 
Fredenck Walker, Arthur B Houghton, G. F. Pmwell and M. 
North Tlie illustrations of the Pre-Raphaelites were emmently 
thoughtful, full of symbolism, and with a certam pressure of 
interest to which the epithet of ” intense ” came to be applied 
As an example of their method of thought-transference from 
word to form, Madox Brown’s drawing for the Dalziel Bible of 
“ Elijah and the Widow’s bon ” may be taken. 'Ihe restoration 
of life to a dead body, of a child to its mother, is there conveyed 
with many illnstratrv'e touches and asides, which become clumsy 
when stated in words. The hen hearing her chicken between her 
wings IS a perfectly direct and appropriate pictonal symbol, 
but a far more imaginative stroke is the shadow on the wall of 
a swallow llpng back to the clay bottle where it has made its 
nest. Here is illustration full of literary .symbolism, yet wholly 
pictorial in its means , and in this it is entirely cliaracteristic 
of Pre-Raphaelite feeling, with its method of suggesting, through 
externals, consideration as opposed to mere outlook Of this 
phase Rossetti must be accounted the leader, but it was Millais 
who, by the sheer weight of his personality, carried English 
illustration along with him from Pre-Raphaelitism to the freer 
romanticism and naturalistic tendencies of the ’sixties Rossetti, 
with his poetic enthusiasm, his strong personal magnetism and 
dramatic power of composition, may be said to have brought 
about the awakenmg , it was Millsus who, by his rapid develop- 
ment of style, his original and daring technique, 
turned it.mto a movement. When he started, there otMiHah. 
were many influences behind him and has fellow- 
workers— among older foreogn oantemporanes, those of Menzel 
and Rethel ; and behind these agam something of the old 
masters. But through a transitional period, represented by his 
twelve drawings of ” The Parables,” which appeared first m 
Goad Words, Millais emerged into the perfect independence of his 
illustratiom to Trollope’s novels, Framley Parsonage and The 
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Small House at Alhngton, his own master and the master of a 
new school Depicting the ugly fashions of his day with grave 
dignity and distinction, and with a broad power of rendering 
type m work which hod the aspect of genre, he drew the picture 
of his age in a summary so embracing that his illustrations 
attain the rank almost of historical art P'or art of this sort 
the symbolism of the Pre-Raphaelites lost its use the realization 
in form of a character conveyed by an author’s words, the h.ippy 
suggestion of a locality helping to fix the writer’s description, 
the verisimilitudes of ordinary life, even to trivial detail, carried 
out with real pictorial conviction, were the things most to be 
aimed at. Pictorial conviction was the great mark of the 
illustrative school of the ’sixties The work of its artists has 
absorbed so completely the interest and reality of the letterpress 
that the results are a model of what faithful yet imaginative 
illustration should be. In the illustrated magazines of this 
period. Once a Week, Good Words, Cornhtll, London Society, 
The Argosy, The Leisure Hour, Sunday at Home, The Quiver 
and The Churchman' s Family Magazine, as well as otliers, is 
to be found the best work of this new school of illustrators , 
and with the greater number of them it cannot be mistaken 
that Millais is the prevailing force 

By their side other men were working, more deeply influenced 
by the old masters, and bv the minuteness and hard, definite 
treatmentof form which the Pre-Raphaelite school had inculcated 
Foremost of these was hredenrk S.indys His illustrations, 
scattered through nearly all the magazines which have been 
named, show always a decorative power of design and are full 
of fine drawing and fine invention, but remain resolutely cold 
in handling and lacking in imaginative ardour The few illus- 
trations done by Burne-Jones at this period show a whole- 
hearted following of Rossetti, but a somewhat struggling 
technique , and the same qualities are to lie found in the work of 
Arthur Hughes, whose illustrations in Good Words for the Young 
(1869) have a charm of tender poetic invention showing through 
the fiiLilts and persistent uncertainty of his draughtsmanship 
The illustrations of Frederick Shields to Defoe’s History of the 
Plague have a certain affinity to the work of .Sandys , but, 
with less power over form, they show a more dramatic sense of 
light and shade, and at their best can claim re<il and original 
beauty The formality of feeling and composition, and the 
strained, stiff quality of hne in Lord Leighton’s designs to 
Romola (1863), do a good deal to mar one’s enjoyment of their 
admirable draughtsmanship Many fine drawings done at this 
period by Leighton, Poynter, Henry Armstead and Burne- 
Jones did not appear until the year 1880 m the “ Dalzicl Bible 
Gallery,” when the methods of which they were the outcome 
had fallen almost out of use 

Deeply influenced by the broad later phases of Millais’s black- 
and-white work were those artists whose tendency lay m the 
direction of idyllic naturalism and popular romance, 
•aixtitM.” whom more particularly is given the name 

of the period and school “ the ’sixties,” and whose 
more immediate leader, as far as popular estimation goes, was 
Frederick Walker, With his, one may rouglily group the names 
of Pmwell, Houghton, North, Charles Keene, Lawless, Matthew 
J Mahoney, Morten and, with a certain reservation, W Small 
and G. du Manner In no very separate category stand 
two other artists whose contributions to illustration were but 
incidental, John Pettie and J M'Neill Whistler The broad 
characteristics of this variously related group were a loose, easy 
line suggestive of movement, a general fondness for white spaces 
and open-air effects, and in the best of them a thorough sense of 
the senous beauty of domestic and rural life They treated the 
present with a feeling rather idyllic than realistic , when they 
touched the past it was with a courteous sort of r^ism, and a 
wonderful inventiveness of detail which carried with it a charm 
of conviction Walker’s method shows a broad and vivid use 
of black and white, with a fine sense of balance, but very little 
preoccupation for decorative effect. Pmwell had a more 
delicate fancy, but less freedom m his techmque— less ease, but 
more ongmality of composition. In Houghton’s work one sees 
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a swift, masterful technique, full of audacity, noble m its economy 
of means, sometimes rough and cartless His temperament was 
dramatic, passionate, satiric and witty. Some of ms best work, 
his ‘‘ Scenes from American Life,” appeared in the pages of the 
Graphic as late as the years 1873-1874 There are indications 
m the work of Lawless that he might have come close to Millais 
in his power of infusing distinction into the barest materials 
of everyday life, but he died too soon for his work to reach 
Its full accomplishment. North was essenti.illy a landscape 
illustrator The delicate sense of beauty m du Manner’s early 
work became lost m the formal but graceful lonventions of his 
later Punch drawings. It was m the pages of Punch that Keene 
secured his chief triumphs. The two last-named artists outstayed 
the day which saw the break-up of the school of which these 
are the leading names It ran its course through a period when 
illustrated magazines formed the staple of popular consumption, 
before the illustrated newspapers, with their hungry rush for 
the record of latest events, became a weekly feature Its waning 
influence may be plainly traced through the carlv years of the 
Graphu, which started m 1869 with some really fine work, done 
under transitional conditions before the engraver’s rendering 
of tone-drawings once more ousted facsimile from its high plaie 
m illustration. 

In connexion with this transitional period, drawings for tlie 
Graphic by Houghton, Pmwell, bir Hubert von Herkomer, 
E J Gregory, H Woods, Charles Green, H Paterson (Mrs 
Alhngham) and William Small deserve honourable mention. 
Vet It was the last-named who was mainly instrumental m bring- 
ing about the change from line-'vork to pigment, which depressed 
the artistic value of illustration during the ’seventies and the 
’eighties to almost absolute mediocrity Several artists of great 
ability practised illustration during this period : m addition to 
those Graphic artists already mentioned there were Luke I'lldes, 
Frank Holl, S P Hall, Paul Renouard and a few others of smaller 
merit But the mtcicst was for the time shifting from black- 
and-white work and turning to colour Kate Greenaway began 
to produce her charming idyllic renderings of children m mob- 
caps and long skirts Walter Crane on somewhat similar lines 
designed his illustrated nursery rhymes , while Rancloljih 
Caldecott took the field with his fresh and breezy scenes of 
hunting life and carousu! m the times most typical of the English 
squirearchy Working with a broad outline, suggestive of the 
brush by its easy freedom, and adding washes of conventional 
colour for embellishment, lie was one of the first in England 
to show the lieginmngs of Japanese influence Even more 
dependent upon colour were his illustrated books for children , 
while in black and white, in his illustrations to Bracebndge Hall 
(1876), for instance, pen and ink began to replace the pencil, 
and to produce a new and more independent style of draughts- 
manship This style was taken up and followed by many artists 
of ability, by Harry P’umiss, Hugh Thomson and others, till 
the influence of E A Abbey’s more mobile and more claliorate 
penmanship came to produce a still further development m tlic 
direction of fineness and illusion, and that of Phil Mav, with 
Linley Sambourne for his teacher, to simplify and make broad 
for those who aimed rather at a journalistic and shorthand 
method of illustration (See also Cakicature and Cartoon ) 

Under the absolutely hberating conditions of *' process rcjiro- 
duction " (see Process) the latest developments in illustration on 
its lighter and more popular side are full of French influtnces, or 
ready to fodlow the wind m any fresh dirccUcm, whether to America 
or Japan , but on the graver side they show a strong leaning towards 
the older traditions of the 'sixties and of Prc-Raphaehtism The 
founding by Wiihaoi Moms of the Kelmscott Press m 1891, through 
which were produced a senes of decorated and illustrated books, 
aimed frankly at a revival of medieval taste In Morris's books 
decorative effect and sense of material claimed mawtery over the 
whole scheme, and subdued the illustrations to a sort of glorious 
captivity mtx) which no breath of modem spirit could be breathed 
The illustrations of Bumc- Jones filled with a happy touch of archaism 
the decorative borders of Wifliara Moms, and only a little less 
happy, apart from their imagmative infenorily, were the serious 
efforts of Walter Crane and one or two others Directly under the 
Morns influence arose the " Birmingham school," with an entire 
devotion to decorative methods and atdl archaic effects which 
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tcndH sometimes to rather inane technical results Among its 
le.ulcrs may he named Arthur tiaskiii, C M Gere and E H New , 
wliile work not dissimilai but more mdcpendtnt m spirit had already 
hoc n done by Selwyn Image and H P Horne m the Century Guild 
llohby-Hofse But far greater originality and force bt longed to the 
work of a group, known for a time as the noo-Pre-Raphaehtes, 
which joined to an larrust study of the past a scrupulously open 
mind towards more moiltrn influtnccs Its earliest expiession of 
existence was tht publication of an occasional iieriodical, the Dial 
(1880-1807), but before long its influence became felt outside its 
first narrow limits The technical influence of Abbey, but still 
moK the tmotional and intellectual teaching of Rossetti and Millais, 
together with sidc-mfluenccs from the few great French symbolists, 
wnc, apart from their own originality, the foices which gave dis- 
tinction to the work of C S Ricketts, C H Shannon, R Savage 
and their immediate following Beauty of line, languorous passion, 
symbolism full of literary allusions, and a fondness for the life of 
any age but the present, are the characteristics of the school Their 
inlliunce fell very much in the same quarters where Morns found a 
welcome , but an aflmity for the Italian rather than the German 
masters (shown especially in the " Vale Press ” publications), and 
a studied note of world-weariness, kept them somewhat apart from 
the sturdy medievalism of Morris, and linked them intellectually 
with the decadent school initiated by the wayward genius of Aubrey 
Ikardsley But though broadly men may be classed in groups, no 
grouping will supply a formula for all the noteworthy work produced 
when men are drawn this way and that by cm lent influences 
Among artists resolutely independent of contemporary coteries 
may be named W Strang, whose gra\e, rugged work shows him a 
npil, through Legros, of Diirer and others of the old masters , T 
turge Moore, an original engraver of di signs which have an equal 
aHiuity for Blake, Calvert and Hokusai ; W Nicholson, whose 
style shows a dignified return to the best part of the Rowlandson 
Ir.idition , and F J Sullivan In the closing years of the 19th 
century Aubrey Beaidsley became the creator of an entirely no\el 
stvU of decorative illustration Drawing inspiration from all 
souiccs of European ami Japanese art, he produced, by the force 
of a vivid personality and extraordinary technical skill, a icsult 
which was highly original and impressive To a genuine liking for 
an.ilysis of repulsive and vicious types of humanity he addeil an 
exquisite sense of line, balance and mass , and partly by succ^s 
de scandale, jiartly by genuine artistic brilliance, he gathered round 
liim a host of imitators, to whom, for the most part, he was able 
to impart only his more mediocre qualities 

In America, until a comparatively recent date, illustration bowed 
the knee to tlie superior excellence of the engraver over the artist 
brilliant peu-dravving of E A Abbey carried 
vniiea black-and-white artists of England did 

moment emanate from the ITnited 
States, unless that of Ehhu Vedder be regarded as an exception 
Howard Fylc is a brilliant imitator of Durer , he has also the 
ability to adapt himself to draughtsmanship of a more modern 
tendency C S Reinhart was an artist of directness and force, m 
a style based upon modern French and German examples . while of 
greater originality as a whole, though deiivative m detail, is the 
fanciful penmanship of Alfred Brennan Other artists who stand 
m the front rank of \mcrican illustrators, and whose works appear 
chiefly m the pages of Scribner’s, Harper's and the Century MagaMine, 
are W 1 Smiillcy, F S Church, R Blum, Wciizell, A B Frost, and 
in particular C Dana Gibson, the last of whom gained a reputation 
in England as an Amcncan du Manner 

I he record of modern French illustration goes back to the day 
when political caricature and the Napoleonic legend divid«d l>c- 
_ tween them the triumjihs of early lithography The 

hraace. dhistiators of France at that period were also her 
greatest artists Of the historical and romantic school were D 
Ratfct, Nicholas J. C'harlct, G^ricault, Delacroix J B Isabeyand 
Achille Devtria, many of whose works appearea in L’ Artiste, a 
papei founded in 18 ji as the official organ of the lomanticists , while 
the realists were led m the direction of caricature by two artists of 
such enormous force as Gavarni and Honor6 Daumier, whose works, 
appealing m La Lithographie Mensuelle, Le Charti’ari and La 
Caricature, ran the gauntlet of political interference and suppression 
during a troubled penod of French politics — which w'as the vciy 
cause of their prosperity Behind these men lay the influence of 
the great Spanish realist Goya Following upon the harsh satire 
and venomous realism of this famous school of pictorial invectiv’e, 
the influence of the Barbizon school came as a milder force , but 
the power of its artists did not show m the direction of ongmal 
lithography, and far more value attaches to the few woodcuts of 
1 F Millet's studies of peasant life In these w’e see clearly the 
tendency of French illustrative art to keep as far as possible the 
authentic and sketch-likc touch of the artist , and it was no doubt 
from this tendency that so many of the great French illustrators 
retained lithography rather tlian commit themselves to the middle- 
man engraver Nevertheless, from alxsut the vear 1830 many 
French artists produced illustrations which were interpreted upon 
the wood for the most part by English engravers Cunier's editmns 
of Paul et Vtrginte and La Ckaumih^e tndtenne, illustrated by 
Huot, Jacque, tsabev, Johannot and Meissonier, were followed by 


Meissonicr's more famous illustrations to Contes ritnots After 
Meissonier came J B E DetaiUe and Alphonse M de Neuville and, 
with a voluminous style of his own, LAG Dor6 By the majonty 
of these artists the drawing for the engraver seems to have been 
done with the pen , and the tendenev to penmanship was still more 
accentuated when from Spam came the influence of M J Fortuny’s 
bnlhant technique , while after him, again, came Daniel Vierge, 
to make, as it were, the point of the pen still more pointed During 
the middle period of the 19th century the best French illustration 
was serious m character , but among the later men, when we have 
recognized the grave beauty of Grasset’s Les Quatre Ftls d'Aymon 
(m spite of his vicious treatment of the page by flooding washes of 
colour through the type itself), and the delicate grate of Boutet de 
Monvel’s Jeanne cl’ Arc, also m colours, it is to the illustrators of the 
comic papers that we have to go for the most typical and most 
audacious ^>ecimens of French art In the pages of Gtl Dias, Le 
Pierrot, L’Echo de Pans, Le Figaro Illustr^, Le Courricr Franfai’;, 
€ind Similar publications, are to be fountl, reproduced with a dexterity 
of process unsurpassed in Ivngland, the designs of J L Forain, 
C L L6andre, L A Willette and f A Steinlen, the leaders of a 
school enterprising m technique, and w'lth a mixtuie of subtlety 
and grossness in its humour Caran d’Ache also became celebrated 
as a draughtsman of comic drama in outline 

Among illustrators of Teutonic race the one artist who seems 
worthy of comparison with the great Menzel is Hans Tegner, if, 
indeed, he be not in some respects lus technical superior , 
but apart from these two, the illustrators respectively of 
Kugler’s Frederick the Great and Holberg’s Comedies, there is no 
German, Danish or Dutch illustrator who can lay claim to first 
rank Max Klinger, A Bocklm, W Trubner, Franz Stuck and 
Hans Thoma are all symbolists who combine in a singular degree 
force with brutality , the imaginative tjuality in their work is for 
the most part ruined by the hard, braggart way m which it is driven 
home The achievements and tendency of the later school of 
illustration in Germany are best seen m the weekly illustrated 
journal, Jugend, of Munich lyjucal of an older German school is 
the work of Adolf Obcrlander, a solid, scientific sort of caricaturist, 
whose illustrations are at times so monumental that the humour 
in them seems crushed out ol life Others who command high 
qualities of technique are W Dietz, L von Nagel, Hermann Vogel, 
H Luders and Robert Hang Behind all these men in greater or 
Itss degree lies the influence of Mcnzel’s coldly balanced and dr>- 
lightcd realism , but wherever the influence of Menzel ceases, the 
merit of German illustration for the most part tends to disappear 
or liecome mediocre 

AiiiHORiiiKs — W J Linton, 'Ike Masteis of Wood Engraving 
(I^ndon, 1889) , C G Harper, Lnghih Pen Artists of To-day 
(London, iSqz) , Joseph Pennell, Pen Drawing and Pen Draughtsmen 
(London, 1894), Modern Illustration (London, 1895) , Walter Crane, 
The Decorative Illustration of Books (London, 1896) , Gleeson White, 
English Illustration " The ’Sixties ” /Sjs-jSjo (Westminster, 
1897) , W A Chatto, A 'treatise on Wood Engraving (London, n d) , 
Bar-le-Duc, Les Illustrations du XIX* sthle (Pans, 1882) , T. 
Kutschmann, Geschuhte der deutschen Illustration vom ersten Auftreten 
des Formschnittes bis auf die Gegenwart (Berlin, 1899) (L Ho ) 

Technical Developments 

The history of illustration, apart from the meiits of individual 
artists, during the period since the year 1875, mainly that of the 
development of what is called Process {q v ), the term applied 
to methods of reproducing a drawing or photograph which depend 
on the use of some mechanical agency in the making of the block, 
as distinguished from such products of manual skill as steel or 
wood-engraving, lithography and the like There is good reason 
to believe that the art of stereotyping — the multiplication of 
an already existing block by means of moulds and casts — is as 
old as the 15th century ; and the early processes were, in a 
measure, a refinement upon this • with the difference that they 
aimed at the making of a metal block by means of a cast of the 
lines of the drawing itself, the background of which had been 
cut away so as to leave the design in a definite relief. Experi- 
ments of this nature may be said to have assumed practical 
shape from the time of the invention of Palmer’s process called 
at first Glyphography, about the year 1844 , this was afterwards 
perfected and used to a considerable extent under the name of 
Dawson’s Typographic Etching, and its results were m many cases 
quite admirable, and often appear m books and periodicals of 
the first part of the penod with which we are now concerned 
The Graphic, for instance, published its first process block in 
1876, and the Illustrated London News also made similar expen- 
ments at about the same time. 

From this time begins the gradual apphcation of photography 
to the uses of illustration, the first successful line blocks made by 
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its help being probably those of GiUot, at Pans, in the early 'eighties 
I he next stage was to be the invention of some means of reproilucmg 
wash drawings To do this it was necessary for the surface of the 
block to be so broken up that every tone of the drawing should bo 
represented thereon by a gram holding ink enough to reproduce it 
This was finally accomplished by the insertion of a screen, m the 
camera, between the lens and the plate — the effect of which was to 
break up the n hole surface of the negative into dots, and so secure, 
when printed on a zinc plate and etched, an approximation to the 
desired result Half-tone blocks (as they were called) of this nature 
(see Process) were used m the Graphic from 1884 and the JUusirated 
London News from 1885 onwards, the methods at first m favour 
being those of Meisenbach and Boussod Valadon and Co 's phototype 
Lemercier and Petit of Pans, Angerer and Gdschl of Vienna, and F, 
Ives of Philadelphia also perfected processes giving a similar result, 
a block by the latter appeanng m the Century magazine as early as 
1881 Processes of this description had, however, been used for 
some yeais before by Henry Blackburn in his Academy Notes 

During the decade 1875 -1885, however, the mam body of illustra- 
tion was accomplished by wood-engraving, which a few years earlier 
had achieved such splendid results Its artistic qualities were now 
at a rather low ebb, although gootl facsimile engravings of pen- 
drawings were not infrecj^uent 'I he two great illustrated periodicals 
already referred to during that period rthed more upon pictorial 
than journalistic work An increasing tendency towards the illus- 
tration of the events of the day was certainly shown, but the whole 
purpose of the journal was not, as at present, subordinated thereto. 
The chief illustrated magazines of the time, Harper’s, the Century, 
the English Illustrated, were also content with the older nicthotfs, 
and are filled with wood-engravings, in which, if the value of the 
simple hne forming the chief quality of the earher work has dis- 
appeared, a most astonishing dchcacy and success were obtained 
111 the reproduction of tone 

Perhaps the most notable and most characteristic production of 
the time in England was colour-printing The Graphic and the 
Illustrated London News pubhshcti full-page supplements of h«gh 
tecluucal ment prmted from wixjd-blocks in conjunction with 
metal plates, the latter sometimes having a reUef aijuatmt surface 
which produced an effect of stipple upon the shading , metal was 
also used in preference to wood foi the printing of certain colours 
The children s books illustrated by Bandolph Caldecott, Walter 
Crane and Kate Greenaway at this time are among the finest 
specimens of colour-printing yet seen outside of Japan , m them 
tfie use of flat masses of pleasant colour in connexion with a bold 
and simple outline was carried to a very high pitch of excellence 
These plates were generally prmted by Edmund Evans. In 1887 
the use of process was becoming still more general , but its future 
was by no means adequately foreseen, and the blocks of this ami llu 
next few years are anythmg but satiofactory This, it soon appeared, 
was due to inefficient printing on the one hand, and, on the other, 
to a want of recognition by artists of the special qualities of drawing 
most suitable for photographic reproduction 'the pubhcation of 
Quevedo's Pahlo de Segovia with illustrations by Daniel Vicrgc m 
1882, although hardly noticed at the time, was to be a revelation of 
the possibilities of the new development , and a serious study of 
pen-drawing from this point of view was soon inaugurated by the 
issue of Joseph Pennell’s Pen Drawing and Pen Draughtsmen m 
1889, followed in 1892 by C G Harper's English Pen Artists of 
To-day and m 1896 by Walter Crane’s Decorative Illustration of 
Books At this time also the influence of Aubrey Beardsley ma<lo 
Itself strongly felt, not merely as a matter of style, but, by the use 
of simple luie or mass of solid black, as an almost perfect type of 
the work most suitable to the needs of process Wider experience 
of pnntmg requirements, and finer workmanshiji m the actual 
making of the blocks, m Pans, Vienna, New York and London 
soon brought the half-tone process into great vogue The spread 
of education has enormously increased the demand for ephemeral 
literature, more especially that which lends itself to pictorial illus- 
tration , and the photograph or drawing m wash reproduced in 
half-tone has of late to a great extent ousted line work from the 
better class of both books and periodicals. 

Improvements m machinery have made it possible to print 
illustrations at a very high speed ; and the facihty with which 
photogiaphs can now be taken of scenes such as the jmblic dehght 
to see reproduced in pictures has brought about an almost complete 
change m jnctonal journalism In addition, reference must be 
made to an extraordmary increase m the numbers and circulation 
of cheap periodical pubhcations depending to a very large extent 
(or popularity on their illustrations. Several of these, printed on 
the coarsest paper, from rotary machines, sell to the extent of 
hundreds of tnousands of copies per week It was inevitable that 
this cheapemng process should not be permitted to develop without 
opposition, and the Dial (1889-1897) must be looked on as a protest 
by the band of artists who promoted it agamst the unintelligent 
brok-making now becoming prevalent Much more effective and 
far-reaching in the same direcbon was the influence of William 
Morns, as shown in the pubhcations of the Kelmscott Press (dating 
from 1891) In these volumes the aim was to produce illustrations 
and ornaments which were of their own nature akm to, am’ thus 
able to harmonize with the type, and to do this by pure handicraft 


work. As a result, a distinct improvtmcnt is to bo found in the mere 
book-making of Great Britain , and although the mam force of the 
movement soon spent itself in somewhat umnsjured imitations, 
there can be no doubt of the surviv.d of a taste for wcll-produc< (1 
volumes, m which the relationship of tvpe, pajier, illustration and 
bmding has been a matter of careful and artistic consideration 
Fnder this influence, a noUble fcatuio has been the re-issue, in an 
txctllcnt form, of illustrated editions of the woiks of most of tin 
famous writers 

In France th«* general movement h.as proceeded upon lines on 
the whole very similar. Process — especially what was called 
‘ Gillotage " — was adopted earher, ainl use<l at first with gr< ittr 
lilierahty than m England, although .\ood-tngraving has persistul 
effectively even up to our own tune In the vauous lyjies of 
jienodicals of which tlie Revue Illustn'e, Figaro Illustrd and Gil Bias 
Illusln may be taken as examples, the most noticeable feature is a 
use of colour-printing, which is f,ir in advance of anything generally 
attempted in Great Britain A favourite and effective piociss is 
that emjiloyeil for the reproduction of chalk drawings (as by Sti mh n), 
which consists of the application of a surface-tmt of colour from a 
metal plate to a print from an ordinary process block 

In Germany, Jugend, Stmplictsstmus, and other pubhcations 
devoted to humour and caricature, employ eolour-prmting to a 
gieat extent with success The organ of the artists of the younger 
Gtrman schools, Pan (1895), makes use of every means of illustra- 
tion, and has especially cultivated hthography and wood-cuts, using 
these arts effectively but with some cceentneity Holland has also 
emjiloycd coloured hthography for a remarkable senes of childieii s 
books illustrateel by van Hoytima and others The Viennese Kunst 
und Kunsthandwerk is an art publication which is exceptionally we il 
jiroduced anel printed 

Illiistnation in the United States lias some few characteristics 
which differentiate it fiom that of otJicr countries J he later school 
of fine wood-cngraving is even yi t in existence Ameiiean artists 
also introduced an effeebve use 0/ the jirocess block, narnelv, the 
engraving or working over of the whole or certain portions of it by 
hand Ihis is generally done by an engraver, but in certim case? 
it has been the work of tlic original flraughtsinaii, and its possf- 
bihties have been foreseen by him in making his dr.iumg The 
only other variant of note is the use of haff-toiio blocks suiier- 
imposed for vanous colours (h F S ) 

ILLUSTRES, the Litin name given to the highest magistrates 
of the later Roman Empire. 'I he designation was at fiist 
informal, and not strictly differentiated from other marks of 
honour From the time of Valentinian I it became an oiruial 
title of the consuls, the chief praefccti or ministers, and of the 
commandcrs-in-chief of the armv Its usage was eventually 
extended to lower grades of the imperial service, and to pension- 
aries from the order of the spectabiles The Illustres were 
privileged to be tried in c riminal cases by none but the emperor 
or his deputy, and to delegate procuratores to represent them 
m the courts 

See O Hirschfcld m Sitsungsberichte der Berliner Akademie (1901), 
p 594 socj , and T Hodgkin, Italy and her Invaders (Oxford, 1892), 
1 603-617. 

ILLYRIA, a name applied to part of the Balkan Peninsula 
extending along the western shore of the Adriatic from Fiume 
to Durazzo, and inland as far as the Danube and the Servian 
Morava This region comprises the modern provinces or states 
of Dalmatia, Bosnia and Herzego/ina, and Montenegro, with the 
southern half of Croatia-Slavonia, part of western Servia, the 
sanjak of Novibaz«ir, and the extreme north of Albania As 
the inhabitants of Illyria never attained complete politic <d 
unity Its landward boundaries were never clearly defined 
Indeed, the very name seems originally to have been an ethno- 
logical rather than a geographical term , the older Greek 
historians usually wrote of “ the Illyrians ” (ot ’IWopcoi), while 
the names Illyns (TAAi/pt?) or less commonly Illyria (’lAAip/a) 
came subsequently to be used of the indeterminate area inhabited 
by the Illyrian tribes, t e. a region extending eastward from 
the Adriatic between Liburnia on the N and Epirus on the S , 
and gradually shading off into the territories of kindred peoples 
towards Thrace The Latin name Illyricum was not, unless 
at a very early period, synonymous with Illyria , it also may 
originally have signified the land inhabited by the Illyrians, hut 
It became a political expression, and was applied to vanous 
divisions of the Roman Empire, the boundaries of which were 
frequently changed and often included an area far larger than 
Illyna properly so called Vienna and Athens at different times 
formed part of Illyricum, but no geographer would ever have 
included these cities in Illyria. 
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Ethnologx can be learned from written sources of 
the origin and character of the Illyrians The (.reek legend 
that Cadmus and Ilarmonia settled m Illyria and became the 
parents of fllyrius, the eponymous ancestor of the whole Illyrian 
people, has been interpreted as an indication that the Greeks 
recognized some affinity lie tween themselves and the Illy nans , 
but this inferenc'e is liased on msuffiucnt data Herodotus and 
other Greek historians represent the Illyrians as a barbarous 
people, who resembled tlie ruder tribes of Thrace. Both are 
described as tattooing their persons and offering human sacrifices 
to their gods The women of Illyna seem to have occupied a 
high position socially and even to have exercised political power. 
Queens are mentioned among their rulers. Fuller and more 
trustworthy information can be obtained from archaeological 
evidence In Bosnui the lake-dwelling at Butmir, the t emetenes 
of Jczerine and Glasmac and other sites liave yielded numerous 
stone and horn implements, iron and bron/e ornaments, weapons, 
tVe , and objects of more recent date fashioned in silver, tin, 
amber and even glass. These illustrate various stages m the 
development of primitive Illyrian civilization, from the neolithic 
age onward. The Ilollstatt and La T^ne cultures are especially 
well represented. (See W Ridgeway, The Early Age of Greece, 
1901 , R Munro, Bosnta-H erzrgatntta and Dalntaita, Edinburgh, 
iqoo, and W. Radimskjf, Ute neoltOttsche Station von Bntmtr, 
Vienna, 1895-1898 ) Similar discoveries have been made in 
Dalmatia, as among the tumuli on the Sabbioncello promontory, 
<ind m Croatia-Slavoma H Kiepert (" Uber den Volkstamm 
der Lelcges,” in Monatsbrr lierl Ahad., i86r, p. 114) sought 
to prove that the Illynana were akm to the Leleges , Im theory 
was supported liy E Schrader, but is not generally accepted. 
In Dalmatia tliere appears to have been a large Celtic element, 
and OltK place-names are common. The ancient Illyrian 
l.ingiwges f.dl into two groups, the northern, closely connected 
willi Venetic, and the southern, perhaps allied to Messapian 
and now probably represented by Albanum 

Sec K lirugmann, Kuru vergteiiJieude OtauimaUh dor tndo- 
germamschen Spraikeu (Strassborg, 1004) . and h;s Urger CroMr/njs 
der vergleichenden Orammattk (and ed . Slrassburg, i«Q 7 ). with the 
•inthoTftws there (pioted, especially P Kretschmer, I'tnfcttiing tv die 
(teschiehte der gvtechtschtn Sprachen (Gftttingcn, 1806) soe also 
Vluama 

History — Greek colonuation o.n the Illyimn sealxurd probably 
licgan late in the 7tli century n.c or early in tlie 6th century, 
riie iiiost important settlements appear to have been at 
ICpidamnus (Dura/zo), Tragurium (Trau), Rhi/on (near Cattaro), 
S.ilona (near Spalato), Epidaurum (Ragusavecchia), Zara and 
on the islands of Curzola, I.esina and Lresa I'here is a collection 
of Greek coins from Illyria in the museum at Agrara, and the 
researches of Professor F. Bulic and others at Salona (see Spalato) 
liave brought to light Greek inscriptions, Greek pottery, &c 
dating from 600 a c But Greek influence seems never to have 
penetrated far into the interior, and even on the coast it was 
rapidly superseded by Latin civilization after the 3rd century 
a c Until then the Illyrian tribes appear to have lived in a 
state of intermittent warfare with their neighbours and one 
another. They arc said by Herodotus (ix 43) to have attacked 
the temple of Delplii Brasidas with his small army of Spartans 
was assaulted by them on his march (424 a c ) across Thessaly 
and Macedonia to attack the Athenian colomes in Thrace 
The earlier history of the Macedonuin kings is one constant 
struggle against the Illyrian tribes The migrations of the Celts 
at the beginning of the 4th century disturbed the country 
between the Danulie and the Adriatic The Scordisci and other 
Celtic tribes settled there, and forced the Illyrians towards the 
south 'Hie necessities of defence seem to have united the 
Illvnans under a chief Bardylis (about 383 B c ) and his son 
Clitus Bardylis nearly succeeded m destroying the rising 
kingdom of Macedonia , King Amyntas IT was defeated, and a 
few years later Perdiccas was defeated and slam (359). But the 
great Philip crushed the Illyrians completely, and annexed part 
of their country. Durmg the next century we hear of them aa 
pirates Issuing from the secluded harbours of the coast, they 
ravaged the shores of Italy' and Greece, and preyed on the 


commerce of the Adriatu The Greeks applied to Rome for 
help Teuta, the lllynan queen, rejected the Roman demands 
for redress, and murdered the ambassadors , but the two 
Illyrian Wars (229 and 219 b.c) ended m the submission of the 
Illyrians, a considerable part of then territory lx mg annexed by 
the conquerors Illyna, however, remained a powerful kingdom 
with Its capital at Scodra (Scutari in Albania), until 180 b c , 
when the Dalmatians declared themselves independent of 
Gcntius or Genthius, the king of Illyna, and founded a republic 
with Its capital at I)elmmium (see Dai matia History, on the 
site of Delmmmm) In i68 Ontius came into conflict with the 
Romans, who conquered and annexed his country . Dalmatic 
was invaded by a Roman army under Gaius Mnrtius Figulus 
in 156, but Figulus was driven l»ck to the Roman frontier, and 
in Dalmatia the Illy nans were not finally subdued until 165 ycar^ 
afterwards Publius Scipio Nasica, who succeeded Figulus 
captured Dclmmium, and in 1x9 L Caecilius Metellus overran 
the country and received a triumph and the surname Dalmotieus. 
But in 51 a Dalmatian raid on Liburnia led to a renewal of 
hostilities , the Roman armies were often worsted, and although 
in 39 Asinuis Polho gained some successes (see Horace, Odes 11 i 
1 5) these appear to have l^een exaggerated, and it was not until 
Octavian took the field m person that the Dalmatians submitted 

33 (For an account of the war sec Appian, Illyrua, 24-28 , 
Dio C^iusxhx. 38 , Livy, Efnt 131, 132). They again revolted 
m 16 and 11, and in ad 6-9 joined the rebel Pannonians 
Suetonius {Tiberius, 16) declares that they were the most 
formidable enemies with whom the Romans had had to contend 
since the Punic Wars. In a d. 9, however, Tiberius cmtirely 
subjugated them, for which he was awarded a tnumplx in 12 
(Dio Cass Iv 23-29, Ivi 11-17 , Veil Pat 11 110-115). 'Thence- 
forward Dalmatia, lapydia and Liburnui were united as the 
province of lUyricum. 

Latin civilization spread rapidly, the cultivation of the vine 
was introduced, gold-mmmg was earned on m Bosnia, and 
flounshmg commercial cities arose along the coast. Illyna 
became one of the best recruiting grounds for the Roman legions , 
and in troubled times many Illyrian soldiers fought their wav 
up from the ranks to the imperial purple Gaudius, Aurehan, 
Probus, Diocletian and Maximian were all sons of Illyrian 
peasants It is prolxible, however, that most of the highland 
tribes now repwresented by the Albanians remained almost 
unaffected by Roman influence The importance of Illyncum 
caused its name to be extended to many neighbouring districts , 
in the 2nd century a.d. the Illyrims Livies included Noricum, 
Pannonia, Moesia, Dacia and 'Tliraee In the reorganization 
of the emprre hy Diocletian (285) the drocese of Illyncum was 
created, it composed Pannonia, Noricum and Dalmatia, 
while Dacia and Macedonia, together called Eastern Illyncum, 
were added later Eith«- Diocletian or after him Constantine 
made Illyncum one of the four prefectures, each governed by 
a praefectus ptaeiorio, into which the empire was divided Tins 
prefecture included Pannonia, Noricum, Crete and the entire 
Balkan peninsula except 'Thrace, which was attached by Con^- 
stantine to the prefecture of the East From the partition of 
the empne in 28‘5 until 379 Illyricum was included in the Western 
Empire, but thenceforward Eastern Illyricum was annexed to 
the Eastern Empire , its frontier was almost identical with the 
line of demarcaticm between Latin-speaking and Greek*speaking 
peoples, and roughly corresponded to the boundary which now 
severs Latm from Greek C^istianity m the Balkan peninsula. 
'The whole peninsula except'Thraoe was still known as Illyncum, 
but was subdivided into IFlyns Barbara or Romana and Illyris 
Graeca (Eastern Illyncum with Greece and Crete). 'The Via 
Egnatia, the great line of road which connected Rome with 
(bnstantinople and the East, led across Illyncum from Dyr- 
rachnira to Thessalonica 

In the 5th century' began a series of invasions which profoundly 
modified the ethnical character and the civilizatioa of tKe 
lUynans. in 441 and 447 their country was ravaged by the 
Huns In 481 Dalfnatia was added to the Ostrogodiic kingdom, 
which already included the more northerly parts of Illyricum, 
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i>. Pannonia and Noncum. Dalmatia was partially reconquered 
by Justinian m 536, but after 565 it was devastated by the 
Avars, and throughout the century bands of Slavonic invaders 
had been gradually establishing themselves in Illyria, where, 
unlike the earlier barbarian conquerors, they formed permanent 
settlements. Between 600 and 650 the main body of the im- 
migrants occupied Illyria (see Servia: Htstorv, and Slavs) 
It consisted of Croats and Serbs, two groups of tribes who spoke 
a single language and were so closely related that the origin of 
the distinction between them is obscure. The Croats settled 
m the western half of Illyria, the Serbs in the eastern , thus the 
former came gradually under the influence of Italy and Roman 
Catholicism, the latter under the influence of Byzantium and 
the Greek Church. Hence the distinction between them became 
a marked difference of civilization and creed, which has always 
tended to keep the Illyrian Slavs politically disunited 

The Croats and Serbs rapidly absorbed most of the Latinized 
Illyrians. But the wealthy and powerful city-states on the 
coast were strong enough to maintain their independence and 
their distinctively Italian character Other Roman provincials 
took refuge in the mountains of the intenor , these Mavrovlachi, 
as they were called (see Dalmatia Population , and Vlachs), 
preserved their language and nationality for many centuries 
The Iliynan tribes which had withstood the attraction of Roman 
civilization remained unoonquered among the mountains of 
Albania and were never Slavonized With these exceptions 
Illyria became entirely Serbo-Croatian in population, language 
and culture. 

The name of Illyna had by this time disappeared from history 
In literature it was preserved, and the scene of Shakespeare’s 
comedy, Twelfth Night, is laid m Illyria. Politically the name 
was revived in 1809, when the name Illyrian Provinces was given 
to Carnioia, Dalmatia, Istria, Flume, Gorz and Gradisca, and 
Trieste, with parts of Carinthia and Croatia , these territories 
were ceded by Austria to Italy at the peace of Schonnbrun 
(14th Oct. 1809) The Iliynan Provinces were occupied by 
French troops and governed m the interest of Napoleon , the 
republic of Ragusa was annexed to them in i8ii, but about 
the end of 1813 the French occupation ceased to be effective 
and the provinces reverted to Austria. The kingdom of Illyria, 
which was constituted m 1816 out of the crown-lands of Cannthia, 
Camioh, Istria, Gorz and Gmdisca, and I'neste, formed until 
1849 a kingdom of the Austrian crown. For the political pro- 
paganda known as lllvrism, see Croatia-Slavonia * History 

Bibliography — In addition to the authonhos quoted alxive, 
see G Zippel, Die romtsche Herrschaft tn Iliynan bis auf 'lugustus 
(Leipzig, 1877) , P O B.ahn, Dcr Ursprung der romischen Provtnz 
Illynen (Gnmma, 1876) , J Marquardt, Romische Staatsverwaltung, 
1, {1881), p 295 , E A Freeman, " The Illyrian Emperors and their 
Land ” {Htstortcai Essays, sones 3, 1870) , C. Patsch m Pauly- 
Wissowa s Rtalencykiopadiff, iv pt. 2 (1901), Th. Mommtiea, 1 ha 
Provinces of th$ Roman Empire (ed F Haverficld, 1909). 

ILMENAU, a town and summer resort of Germany, m the 
grand-duchy of Saxe-Weimar, at the north foot of the Thuringian 
Forest, on the river Ilm, 30 m by rail south of Erfurt. Pop. 
(1905) 11,222 The town, which stands picturesquely among 
woo^d hills, is much frequented by visitors m the summer. 
It was a favourite resort of Goethe, who wrote here his Iphigeme, 
and often stayed at Gabclbach in the neighbourhood. It 
has a graiid-ducal palace, a Roman Catholic and two Evan- 
gelical churches, a sanatorium for nervous disorders, and several 
educational establishments Its duel manufactures are glass 
and porcelain, toys, gloves and chemicals, and the town has 
tannenes and saw-raills Formerly a part of the county of 
Henneberg, Ilmenaucame m 1631 into the possession of electoral 
Saxony, afterwards passing to Saxe-Weimar. 

See R, Springer, Die klassischen Stdtten von Jena und Jlmenau 
(Berlin, 1869) , Pasig, Goetha und Ilmenau {2nd cd , Weimar, 1902) , 
and Fils, Bad Itmanau und seine Umgehung (Hddburghhausen, 1886). 

ILHBNITB, a mineral known also as titanic iron, formerly 
regarded as an iron and titanium sesquioxide (FcjTi)^!), isomor- 
phous with haematite (FejO^), but now generally considered 
to be an iron titanate FetiOg isomorphous with pyrophamte 
(MnTiO,,) and geikielite (MgTiO,) It crystallizes in the parallel- 
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faced hemihedral class of the rhombohedral system, thus having 
the same degree of symmetry as phenacite and pyrophamte, 
but differing from that of haematite. The angles between the 
faces are very nearly the same as lietween the corresponding 
faces of haematite , but it is to be noted that the rhomhoiietlral 
angle (94° 29') of ilmenite is not intermediate between that of 
haematite (94'* o') and of the artificially prepared crystals of 
titanium sesquioxide (92’ 40'), which should be the case if the 
three substances were isomorphous 
Analyses show wide variations m 
chemical composition, and there is 
a gradation fiom normal ilmcn- 
ite FeTiO,, (with titanium dioxide 
52*7, and ferrous oxide 47 3 %) to 
titamferous haematite and titani- 
ferous magnetite Frequently also, 
magnesia and manganous oxide are present in small amounts, 
the former reaching 16% The formula (Fe,Mg)TiO, is then 
analogous to those of geiki^ite and pyrophamte Many analyses 
show the presence of 'liOj and (FcjM-gp in this ratio of i * 1, 
yet there is often an excess of ferric oxide to be accounted for , 
this may perhaps be explained by the regular intergrowth on 
a minute scale of ilmenite with haematite, like the intergrowth 
of such substances as calcite and sodium nitrate, which are 
similar crystallographically but not chemically 
In many of its external characters ilmenite is very similar 
to haematite , the crystals often have the same tabular or 
lamellar habit , the twin-laws are the same, giving nse to twin- 
lamellae and planes of parting parallel to the basal plane and 
the primitive rhombohedron ; the colour is iron-black with a 
submetallic lustre ; finally, the conchoidal fracture is the same 
in both minerals Ilmenite has a black streak , it is opaque, 
but in very thm scales sometimes transparent with a clove- 
brown colour. It IS slightly magnetic, but without polarity 
The hardness is 5^, and the specific gravity vanes with the 
chemical composition from 4 ^ to 5 *0 
Owing to the wide variations in composition, which even 
yet are not properly understotxl, several varieties of the mineral 
have been distinguished by special names Cnchtonite occurs 
as small and brilliant crystals of acute rhomliohedral habit 
on quartz at Le Bourg d’Oisans in Dauphm6 , it agrees closely 
m composition with the formula FeTiO^ and has a specific gravity 
of 4 7 Manaccanite (or Menaccamte) is a black sandy matenal, 
first found m 1791 in a stream at Manaccan near Hclston in 
Cornwall Isente, from Iserwiese in the Iser Mountains, Bohemia, 
13 a similar sand, but containing some octahedral crystals, 
jwssibly of titamferous magnetite Washmgtonite is found 
as large tabular crystals at Washington, Connecticut Uddeval- 
lite 13 from Uddevalla in Sweden Picrotitamte or picroilmcnite 
(Gr. wiKfHit, “ bitter ”) is the name given to varieties con- 
taining a considerable amount of magnesia. Other vancties 
are kibdelophane, hystatitc, &c The name ilmemte, proposed 
l>y A T Kupffer in 1827, is after the Ilmen Mountains in the 
southern Urals, whence come the best crystals of the mineral. 
The largest crystals, sometimes as much as 16 lb m weight, are 
from Kragero and Arendal in Norway 
Ilmenite occurs, often m association with magnetite, m 
gneisses and schists, sometimes forming beds of considerable 
extent, but of little or no economic value It is a common 
accessory constituent of igneous rocks of all kinds, more 
especially basic rocks such as gabbro, diabase and basalt In 
these rocks it occurs as platy crj'stals, and is frequently re- 
presented by a white, opaque alteration product known as 
leucoxene (I. J S ) 

ILOILO, a town, port of entry and the capital of the province 
of Iloilo, Panay, Flwhppine Islands, at the mouth of Iloilo rrver, 
on the S E coast Pop. (1903) 19,054 In 1903, after the 
census had been taken, the population of the town was more 
than doubled by the addition of the mumcipalities of I.a Paz 
(pop 5724), Mandurriao (pop. 4482), Molo (pop. 8551) and 
Jaro (pop. 10,681 ) ; in 1908 Jaro again became a separate town. 
The town is built on low sandy ground, is irregularly laid out, 
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and its streets are not paved. It has a good government house 
and a fine church. The harbour, suitable for ships of 15 ft. 
draught, is well protected by the island of Guimaras, and ocean- 
going vessels can he m the channel. The surrounding country, 
which IS traversed by gravel roads leading to the principal towns 
of the province, is fertile and well cultivated, producing sugar, 
tobacco and rice in abundance In commercial importance 
Iloilo ranks next to Manila among Philippine cities ; it has manu- 
f.ictures of pina, jusi, coco-nut oil, lime, vinegar and various 
articles made from palm wood. Much of the town was burned 
by Filipino insurgents soon after its capture by American troops 
m February 1899 

ILSENBURG, a village and health resort of Germany, in 
Prussian Saxony, romantically situated under the north foot 
of the Ilar^ Mountains, at the entrance to the Ilsethal, 6 m. 
N \V from VVernigerode by the railway to Goslar, Pop. (1900) 
3868. It has an Evangelical church, a modern chateau of the 
piinces of Stolberg, with pretty grounds, and a high grade school, 
and manufactures metal wares, machines and iron screws and 
bolts 

Owing to Its charming surroundings and its central position 
in the range, Ilsenburg is one of the most frequented tourist 
resorts in the Harz Mountains, being visited annually by some 
6000 persons The old castle, Schloss Ilsenburg, lying on a high 
( rag above the town, was originally an imperial stronghold and 
was probably built by the German king Henry I. The emperor 
Otto III. resided here in 995, Henry II. bestowed it in 1003 upon 
the bishop of Halberstadt, who converted it into a Benedictine 
monastery, and the school attached to it enjoyed a great reputa- 
tion towards the end of the t ith century After the Reformation 
the castle passed to the counts of Wernigerode, who restored 
It and made it their residence until 1710. Higher still, on the 
edge of the plateau rises the Ilsenstein, a granite peak standing 
about 500 ft above the valley, crowned by an iron cross erected 
by Count Anton von Stolberg-Wernigerode m memory of his 
friends who fell in the wars of 1813-1815 Around this rock 
cluster numerous legends 

See Jacobs, UrhuncUnbuch dei, Klater’i Ihenburg (Halle, 1875) . 
Brandos, Ilsenburg als Sommeraufenthalt (Wertugerode, 1885) , and 
H Herro, Ilsenburger -innalen (Leipzig, 1800) 

IMAGE (I^t imago, perhaps from the same root as imitari, 
copy, imitate), in general, a copy, representation, exact counter- 
part of something else Thus the reflection of a person in a 
mirror is known as his “ image ”, in popular usage one person 
IS similarly described as ” the very image ” of another , so in 
entomology the term is applied in its I.,atin form imago to an 
insect wfuch, having passed through its larval stages, has achieved 
Its full typical development The term is in fact susceptible of 
two opposite connotations , on the one hand, it implies that the 
thing to which it is applied is only a copy , on the other that 
as a copy it is faithful and accurate 

Psychology {qv) recognizes two uses of the term The simplest 
IS for the impression made by an observed object on the retina, 
the eye , in this connexion the term “ after-image ” (better 
” after-sensation ”) is used for an image which remains when the 
eye is withdrawn from a brilliantly lighted object ; it is called 
positive when the colour remains the same, negative when the 
complementary colours are seen. The strict psychological use 
of the term ” image ” is by analogy from the physiological for 
a purely mental idea which is taken as being observed by the eye 
of the mind. These images are created or produced not by an 
external stimulus, such as is necessary for a visual image (even 
the after-image is due to the continued excitement of the same 
organ), but by a mental act of reproduction. The simplest 
ideational image, which has been described as the primary 
memory-image, is “ the peculiarly vivid and definite ideal 
representation of an object which we can maintain or recall by 
a suitable effort of attention immediately after perceiving it ” 
(Stout) For this no external stimulus is required, and as com- 
pared with the after-image it represents the objects in perspective 
just as they might be seen in perception. This is characteristic 
of all mental images The essential requisite for this primary 


image is that the attention should have been fixed upon the 
impressions 

The relation between sense-impressions and mental images 
IS a highly complicated one Difference in intensity is not a 
wholly satisfactory ground of distinction , abnormal physical 
conditions apart, an image may have an intensity far greater 
than that of a sense-given impression. On the other hand, 
Hume is certainly right in holding that the distinctive character 
of a percept as compared with an unage is m all ordinary cases 
the force and liveliness with which it strikes the mind — the 
distinction, therefore, being one of quality, not of degree. A 
distinction of some importance is found in the “ superior 
steadiness ” (Ward) of impressions , while looking at any set of 
surroundings, images of many different scenes may pass through 
the mind, each one of which is immediately distinguished from 
the impression of the actual scene before the eyes. This arises 
partly, no doubt, from the fact that the perception has clear 
localization, which the image has not In many cases indeed an 
image even of a most familiar scene is exceedingly vague and 
inaccurate. 

In Art the term is used for a representation or likeness of an 
animate or inanimate object, particularly of the figure of a person 
m sculpture or painting. The most general application of the 
word IS to such a representation when used as an object of 
religious worship or adoration, or as a decorative or architectural 
ornament in places of religious worship The worship of images, 
or idolatry, from the point of view of comparative religion, is 
treated in the article Image-Worship, and the history of the 
attitude of the Christian church, outside the post-Reformation 
church of England, towards the use of images as objects of 
worship and religion in the article Iconoclasts. With regard 
to the Pre-Reformation period m Pmgland, it is of interest to 
note that by the constitutions of Archbishop Winchelsey, 1305, 
It was the duty of the parish to provide for the parish church, 
among other objects, the images of Christ on the Cross, of the 
saint to whom the church was dedicated, to be placed in the 
chancel, and of other saints The injunctions of Edward VI , 
1547, ordered the destruction of all images that had been the 
objects of superstitious use, and the act of 1549 (3 & 4 Edw VI. 
c 10) declared all such images illegal Ihis act, repealed in 
Mary’s reign, was revived in 1604 (i James I c 25) and is still 
in force The present effect of this unrepealed act, as stated 
in Boyd V. PhilpoHs (LR. 6 PC 449), is that it only referred 
to the images then subject to abuse, which had been ordered 
to be removed, and did not refer to the subsequent use or abuse 
of other images In Article XXII of the Articles of Religion 
It IS laid down that “ the Romish Doctrine concerning 
Worshipping and Adoration as well of Images as of Reliques 
. IS a fond thing mainly invented and grounded on no 
warranty of Scripture, but rather repugnant to the Word of 
God ” The law m regard to images, which in this connexion 
include pictures and stained-glass windows, but not sculptured 
effigies on monuments or merely ornamental work, is contained 
in various judicial decisions, and is not defined by statute The 
effect of these decisions is thus summarized in the report of the 
Royal Commission on Ecclesiastical Discipline, 1906 : ” Such 
images are lawful as objects of decoration in a church, but are 
unlawful if they are made, or are in danger of being made, 
objects of superstitious reverence, contrary to Article XXII. 
against the worshipping and adoration of images. In accordance 
with this view, crosses, if not placed on the Holy Table, and also 
crucifixes, if part only of a sculptured design or archvtectural 
decoration, have been declared lawful. The question whether 
a crucifix or rood standmg alone or combined with figures of 
the Blessed Virgm and St John can, in any circumstances, be 
regarded as merely decorative, has given nse to a difference 
of judicial opinion and appears to be unsettled ” Speaking 
generally, articles of decoration and embelhshment not used 
in the services cannot lawfully be mtroduced mto a church 
without the consent of the ordinary given by a faculty, the 
granting of which is subject to the judicial discretion of the 
chancellor or commissary, sitting as judge of the bishop’s court. 
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By section 8 of the Public Worship Regulation Act 1874, com- 
plainants may take proceedings if it is considered that “ any 
alteration in, or addition to, the fabric, ornaments or furniture 
has been made without legal authority, or that any decoration 
forbidden by law has been introduced into such church 
provided that no proceedings shall be taken . if such altera- 
tion or addition has been completed five years before the com- 
mencement of such proceedings ” The following are the principal 
cases on the subject m Boyd v Philpotts, 1874 (L R , 4 6* Ec 

297, 6 P.C 43‘;)> the Exeter reredos case, the privy touniil, 
reversing the bishop’s judgment, allowed the structure, which 
contained sculptures in high relief of the Ascension, Trans- 
figuration and Descent of the Holy Ghost at Pentecost, together 
with a cross and angels, in R v. ihe Bishop of London, 1889 
{2^Q B D 414, 24 Q B D 2x3), the St Paul’s reredos case, the 
bishop refused further proceedings against the legality of a 
structure containing sculptured figures of Christ on the Cross 
and the Virgin and Child In Clifton v Rtdsdale, 1876 ( i P & D , 
316), a metal cnicifix on the centre of the charnel screen was 
declared illegal as being in danger of being used superstitiously, 
and m the same case pictures or rather coloured reliefs represent- 
ing the “ Stations of the Cross ” were ordered to be removed 
on the ground that they had been erected without a faculty, 
and were also considered unlawful by Lord Penzance as con- 
nected with certain superstitious devotion authorized by the 
Roman church 

IMAGE WORSHIP. It is obvious that two religious votaries 
kneeling together before a statue may entertain widely different 
conceptions of what the image is and signifies, although their 
outward attitude is the same 'I'hc one may regard it as a mere 
image, picture or representation of the higher being, void in 
itself of value or power. It is to him, like the photograph hung 
on a wall of one we love, cherished as a picture and no more 
But the other may regard it, as a little girl regards her doll, as 
an animated being, no mere picture, but as tenement and vehicle 
of the god and fraught with divine influence I'he former is 
the attitude which the Latin Church officially inculcates towards 
sacred pictures and statues , they are intended to convey to 
the eyes of the faithful, especially to the illiterate among them, 
the history of Jesus, of the Virgin and of the saints I'he other 
attitude, however, is that into which simple-minded Latin 
peasants actually lapse, as it is also that which characterizes 
other religions ancient or modem which use pictures or sculptures 
of gods, demons, men, brutes, or of particular parts and organs 
of the same With the latter attitude alone does the present 
article deal, and it may conveniently be called idolatry or image 
worship E'er the history of the use of images in Christian worship 
see Iconoclasts. 

The image or idol differs from the fetish, charm, talisman, 
phylactery or miraculous relic, only in this, that either in the 
flat or the round it resembles the power adored , it has a prototype 
capable of being brought before the eye and visualized This 
IS not necessarily the case with the worshipper of anicontc or 
unshaped gods The Semite or savage who sets up a sacred 
stone or Bethel believes indeed that a divine power or influence 
enters the stone and dwells in it, and he treats the stone as if 
it were the god, kisses it, anoints it with oil, feeds the god in 
It by pouring out ovei it the blood of victims slam But he is 
not an idolater, for he has not “ made unto himself any graven 
image, nor the likeness of anything that is in heaven above or in 
the water beneath or in the water under the earth ” 

The question arises : must the stage of aniconic gods historic- 
ally precede and lead up to that of pictures and images ? Are 
the latter a development of the former ? In the history of human 
religions can we trace, as it were, a law of transition from sacred 
stock and stone up to picture and image ? Is it true to say that 
the latter is charactenstic of a later and higher stage of religious 
development ? It was perhaps the facility with which a pillar 
of stone or wood can be turned into an image by pa nting or 
sculpturing on it eyes, ears, mouth, marks of sex and so on, 
which led anthropologists of an earlier generation to postulate 
such a law of development; but facts do not bear it out. In the 1 
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[ first place, what we are accustomed to call higher religions 
deliberately attach greater sanctity to aniconic gods than to 
iconic ones, and that from no artistic incapacity The Jews 
were as well able as their neighbours to fashion golden calves, 
snakes and the minor idols called teraphim, when their legislator, 
in the words we have just cited, forbade the ancillary use of all 
plastic and pictorial art for religious purposes And of our own 
Christianity, Robertson Smith remarks as follows “ Ihe host 
m the Mass is artcstically as much inferior to the Venus of Milo 
as a Semitic Masfiba was, but no one will say that medieval 
Christianity is a lower form of religion than Aphrodite worship ’’ 
Here then in the most marked manner the aniconic sacrament 
has ousted pictures and statues It is the embodiment and 
home of divine personality and power, and not they I'.qimlly 
contradictory' of any such law of development is the circumstance 
that the Greeks of the 5th and 4th centuries nc., although 
Pheidias and other artists were emlxidying their gods and 
goddesses in the most perfect of images, nevertheless continued 
to cherish the rude aniconic stocks and stones of their ancestors. 
If any such law ever operated in human religious development, 
how can we explain the following facts In the shadowy .ige 
which preceded the Stone age and hardly ended later than 
10,000 B c , the cave-dwellers of the Dordogne could draw elks, 
bisons, elephants and other animals at rest or in movement, 
with a freshness and realism which to-day only a laindseer can 
rival. And yet m the European Stone age which followed, the 
age in which the great menhirs and cromlechs were erected, in 
which the domestication of animals began and the first corn was 
sown, we find m the strata no image of man or beast, big or little 
Whence this seeming blight and decay of ait ? Salomon 
Reinach, guided by the analogy of similar practices among 
the aborigines of Australia, and noticing that these primitive 
pictures represent none but animals that formed the staple 
food of the age and place, and that they are usually found in 
the deepest and darkest recesses of the caves where they could 
only be drawn and seen by torchlight, has argued that they 
were not intended for artistic gratification (a late motive in 
human art), but were magical representations destined to 
influence and perhaps attract the hunter’s quarry In a word, 
this earliest art was ancillary to the chase It is a common 
practice in the magic of all ages and countries to acquire contiol 
and influence over men and animals by making images of tlu m 
The prototype is believed to suffer whatever is done to the 
image Reinach, therefore, supposes that in the Stone age which 
succeeded, pictorial art was banned because it had got into the 
hands of magicians and had come to be regarded as inevitably 
uncanny and malefic. This is certainly the secret of the ordinary 
Mahommedan prohibition of pictures and statues, which goes 
even to the length of denying to poor little Arab girls the enjoy- 
ment of having dolls It is felt that if you have got a picture 
of any one, you have some power of harming him through it , 
you can bind or loose him, just as you can a Djinn whose name 
you have somehow learned It is as dangerous for your enemy 
to have a picture of you as for him to know your name The 
old Hebrew prohibition of graven images was surely based on 
a like superstition, so far as it was not merely due to the physical 
impossibility for nomads of heavy statues that do not admit of 
being carried from camp to camp and from {Msture to pasture 
Possessing no images of Yahweh the Jews were also not exposed 
to the same risk as were idolaters of having their gods stolen 
by their foes and used against them. Lastly, the restriction to 
aniconic worship saved them from much superstition, for there 
IS nothing which so much stimulates the growth of a mythology 
as the manufacture of idols. The artist must indeed start with 
imaginative types, revealed to him m visions or borrowed from 
current myths. But the tendency of his ai t is to give 1 ise to new 
tales of the gods There is perpetual action and reaction between 
picture and myth ; and a l^islator desirmg to punfy and raise 
his countrymen’s religion must devote no less attention to their 
plastic art than to their hymnology 
Motives drawn from homoeopathic magic may thus explain 
the occasional disuse and prohibition of pictorial and plastic 
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art m cult ; they may eqtially explain its genesis and rise in 
certain ages and countries Prayer is much more hopeful and 
efficacious for a worshipper who has means of bringing near to 
himself, and even coercing the god he worships An image 
fashioned like a god, and which has this advantage over a mere 
stock and stone that it declares itself and reveals at a glance to 
what god It IS sacred, must surely attract and influence the god 
to ch^e it as his home and tenement And having the god 
thus at hand and imprisoned in matter, the simple-minded 
worshipper can punish him if his prayers are left unanswered. 
Dr r? B Tylor accordingly (m his chapter on “ Idolatry” in 
Pnmthve Culture, ii 170), reminds us of “the negro who feeds 
ancestral images and brings them a share of his trade profits, 
but will beat an idol or fling it into the fire if it cannot give him 
luck or preserve him from sickness ” So Augustus Caesar, 
having lost some ships in a storm, punished Neptune by forbid- 
ding his linage to he carried in procession at the Circensian 
games (Sueton Aug 16) 

In certain cttses the wish to carry elsewhere the cult of a 
favourite or ancestral cult, may have dictated the manufacture 
of linages that declare themselves and reveal at a glance whose 
they are. Thus a Phoenician colonist might desire to carry 
abroad the cult of a certain Baal or Astarte who lived in a 
conical stone or pillar Pilgrims visiting Paphos, the original 
home and temple of Astarte, could of course be m no doubt alxnit 
which of the heavenly powers inhabited the cone of stone m 
which she was there held to be immanent , nor was any Semite 
ever Ignorant as to which Baal he stood liefore It was ncces- 
sarilv the Baal or Lord of the region But small portrait statues 
must surely have been made to be carried about or used m private 
worship. Meanwhile the shapeless cone remained the object of 
public adoration and pilgrimage 

The Egyptian writer Hermes Trismegistus (c. 250), m a work 
called Aseleptut (cited by Augustine, De emt Det, viii. 26), 
claims that his ancestors discovered the art of making god&, 
and since they could not create souls, they called up the souls 
of demons or angels and introduced them into the holy images 
and divine mysteries, that through these souls the idols might 
possess powers of deng good and harm This was the belief 
of the pagans, and the Chnstians for centuries shared it with 
them. Not a few Christian martyrs sought and won the palm 
by smashing the idols in order to dislodge the indwelling devil , 
occasionally their zeal was further gratified by beholding it pass 
away like smoke from its ruined home 

Image worship then is a sort of animism It is a continuance 
by adults of their childish games with dolls In the Roman 
religion, on a feast of thanksgiving for a great victory, couches 
were spread in the temples for the gods, whose images were taken 
down from thcr pedestals and laid on the couches, and tables 
set before them loaded with delicate viands. This was called a 
I ecHstemtum. So Marco Pblo (1 chap 53) relates how the Tatars 
had each a figure of Natigay, the god of the earth, who watched 
over their children, cattle and crops The image was made of 
felt and cloth, and similar images of his wife and children were 
set on his left hand and in front of him “ And when they eat, 
they take the fat of the meat and grease the god’s mouth withal, 
as well as the mouths of his wife and children.” The old Greek 
statues moved of themselves, shook their spears, kneeled down, 
spoke, walked, wept, laughed, winked, and even bled and 
sweated, — a mighty portent. Images of Christ, of the Virgin 
and saints have achieved many a similar muwculous portent. 
A figure of Christ has been known even to give its shoes to a poor 
man, and a Virgin to drop a ring off her fir^r to a suppliant. 
In Umbrian villages on Easter Sunday the images of Jesus and 
His Mother are carried m nval processions from their respective 
chapels, and are made to bow when they meat face to face. The 
spectators applaud or hiss according as they make their bow 
well or ill In antiquity it was a common ceremon)^ to arrange 
a holy marriage between male and female images, and such 
unions acted on the earth as a fertility charm, kluch of a priest’s 
time was given up to the toilet of the god or goddess Thus 
Isis was dressed and corffed every day by her special attendants 


according to Apuleius (Met. xi 9) Like the statue of St Agatha 
of Catania to-dav, her image was loaded with jewels, and nn 
inscription of Cadiz (C I L. 11 3386) contains an inventory of the 
jewels with which Isis had been endowed by Spanish devotees 

Idolatrous cults repose so largely on make-believe and 
credulity that the priests who ^ministered them, perhaps 
oftencr than we know, fell into the kind of impostuie and 
tnckerv of which the legend of Bel and the dragon represents 
a classical example “ Thmkest thou not,” said King Astyages, 
“ that Bel is a living god ? Or seest thou not how mu( h he 
eateth and drinketh every day ? Then Daniel laughed, and 
said, O King, be not deceived for this is but clay within, 
and brass without, and did never eat or drink anything ” In 
the sequel Daniel proves to the king that the priests with their 
wives and children came in through privy doors and consumed 
the viands set before the god ; and the king, angered at their 
trickery, slew them all and gave Bel over to Daniel for destruc- 
tion. 

The invectives against idolatry of the early Jewish and 
Christian apologists, of Philo, Mmucnis Felix, Tcrtullian, 
Arnobius, Lactantius and others, are very gootl reading and 
throw much light on the question hoiv an ancient pagan con- 
ceived of his idols One capital argument of the Oinstians 
was the absurdity of a man making an idol and then being 
afraid of or adoring the work of his own hands Lactantius 
preserves the answer of the pagans so attacked (De ongttie 
errorts, ir 2): We do not, they said, fear the images themselves, 
but those beings after whose likeness they were fashioned 
and by whose names they were consecrated I'ew such ntes 
of consecration remain, but they must have been similar to 
those used in India to-day There the Brahmin invites the 
god to dwell withm the image, spcnally made hollow to contain 
him, “ performing the ceremony of adhrvdsa or inhabitation, 
after which he puts in the eyes* and the prana, 1 e. breath, life 
or soul Similarly Augustme (De ctv Det, vm 23) relates 
how, according to Hermes, the spirits entered by invitation 
(sptrftus tnvtttttos), so that the images liecame bodies of the gods 
(corpora deorum) 'ITius the invisible spirits by a certain art 
are so joined unto the visible objects of corporeal matter that 
the latter become as it were animated bodies, images dedicated 
to those spirits and controlled bj^ them (see Covskcration) 
Such statues were animated w’lth sense and full of spirit, they 
foresaw the future, and foretold it by lot, through their priests, 
m dreams and m other ways 

See E B Tylor, Pnmtttve Culture, ed 1903 (list of authorities and 
sonrees vol , p 171), R Famell, The Evolution, of Religion 
(London, 1905) , Jacob Gnmra, Teutonic Mythology, translation by 
J S SUllybrass (F C C ) 

IMAGINATION, in general, the power or process of producing 
mental pictures or ideaa The tenn is technically used in 
psychok)^ for the process of reviving m the mmd percepts 
of objects formerly given in sense perception Since this use 
of the term conflicts with that of ordinary language, some 
psychologists have preferred to describe this process as “ imag- 
ing ” 01 “ imagery ” or to sjieak of it as “ reproductive ” as 
opposed to “ productive ” or “ constructive ” imagination (see 
Imags and Psychology). The common use of the term is for 
the process of forming m the mind new images which have not 
been previously expenenced, or at least only partially or in 
different combinations. Thus the image of a centaur is the 
result of combmmg the common percepts of man and horse ; 
fairy talcs and fiction generally are the result of this process 
of combmatKMi. Imagination m this sense, not bemg limited 
to the acquisition of exact knowledge by the requirements 
of practieal necessity, is up to a certain point free from objective 
restraints. In various spheres, however, even imagination 
IS m practice limited : thus a man whose imaginations do 
violence to the elementary laws thought, or to Ae necessary 
principles of practical possibility, or to the reasonable prol^ 
abilities of a gives^ case is regarded as insane. The same limita- 
tions beset unagination m the field of scientific hypothesis. 

‘ Tylor, Pnm. Culture, n. 178. 
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Progress in scientifk: research is due largely to provistonal 
explanations which are constructed by imagination, but such 
hypotheses must be framed m relation to previously ascercauied 
facts and in accordance with the principles of the particular 
science In spite, however, of these broad practical considera- 
tions, imagination differs fundamentally from belief m that the 
latter involves “ objective control of subjective actmty ” 
(Stout). The play of imagination, apart from the obvious 
limitations of avoiding explicit seif-contradiction)^ is con- 
ditioned only by the general trend of the mind at a given moment, 
Uelief, on the other hand, is immediately related to practical 
activity • it is perfectly pKissible to tma^ne myself a milhonairo, 
but unless I bkieve it I do not, therefore, act as such. Hehef 
always endeavours to conform to objective conditions ; though 
it is from one point of view subjective it is also objec- 
tively conditioned, whereas imagination as such is specifically 
free The dividing line between unagination and belief variei. 
widely in different stages of mental development. Thus 
a savage who is ill frames an ideal reconstruction of the 
causes of his illness, and attributes it to the hostile mi^ic of 
an enemy In ignorance of pathology he la satisfied with 
this explanation, and actually bdieves in it, whereas such a 
hypothesis in the mind of civilized man would be treated as 
a pure effort of imagination, or even as a hallucmotion It 1 
follows that the distinction between imagination and belief 
depends in practice on knowledge, social environment, traming 
and the like 

Although, however, the absence of objective restraint, t e. 
a certain unreality, is charactenstic of imagination, none the 
less It has great practical importance as a purely ideational 
activity. Its very freedom from objective limitation makes it 
a source of pleasure and pain A person of vivid imagination 
suffers acutely from the imagination of penis besetting a friend. 
In fact m some cases the ideal construction is so “ real ” that 
specific physical manifestations occur, as though unagumtion 
had passed into belief or the events imagmed were actually m 
progress 

IMAM, an Arabic word, meaning “ leader ” or “ guide ” in 
the sense of a “ pattern whase example is followed, whether for 
good or bad.” Thus it is applied to the Koran, to a builder’s 
level and plumb-hne, to a road, to a school-boy’s daily task, 
to a written record It is used in several of these senses m the 
Koran, but specifically several times of leaders and (u. ii8) 
of Abraham, ” Ix), I make thee a pattern for mankind ” Imam 
thus became the name of the head of the Moslem community, 
whose leadership and pattemhood, a.s m the case of Mahomet 
himself, IS to be regarded as of the widest description His 
duty w to be the lieutenant, the Caliph (q v.) of tlie Prophet, 
to guard the faith and maintain the government of the state. 
Round the origin and basis of nis office all controversies as to 
the Moslem state centre The Sunnites hold that it is for men 
to appoint and that the basis is obedience to the general usage 
of the Moslem peoples from the earliest tunes 'ITie necessity 
for leaders has always been recognized, and a leader has always 
been appointed. 'Fhe basis is thus agreement in the techni<^ 
sense (see Mahommedan Law), not Koran nor tradition from 
Mahomet nor analogy. The ^‘ites m general hold that the 
appointment lies with God, through the Prophet or otherwise, 
and that He always has appointed The Kharijites theoreticaflv 
recognize no absolute need of an Imam , he is convenient and 
allowable. The Motazilites held that reason, not agreement, 
dictated the appointment Another distinction between the 
Sunnites and the ShCitcs is that the Sunnites regard the Imam 
as liaUe to err, and to be obeyed even though he personally 
sms, provided he maintains the ordinances of Islflm. Effective 
leadership w the essential point But the Shf ites believe that 
the divinely appomted Imam is also drvmely illummed and pre- 
served (magum) from sm The above is called the greater 
Imamate. The lesser Imamate is the leadership in the Pridi^ 
prayers. TTiis was origtnally performed by the Imam m the 
first sense, who not only led in prayers but delivered a sermon 
{khutba ) , but with the growth of the Moslem empire and the 
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retirement of tiie caliph from public life, it was necessarily given 
over to a deputy— -part of a gradual process of putting the 
Imamate or caliphate into commission These deputy Im.ams are, 
in Turkey, ministers of the state, each m ebar^e of his own parish . 
they issue passports, &r , and perform the rites of circumcision, 
marriage and burial In Persia among Shl'ites their jxisition 
is more purely spiritual, and they are independent of the state. 
A few of their leaders are called Mujtahuh, 1 e capable of giving 
an independent opinion on questions of religion and canon law 
A third use of the term Imam m as an honorary title. It is thus 
applied to leading theologians, e g to Abu llanifa, ash-Shifri, 
Malik ibn Anas, \hmad ibn Hanhal (these are called “ the 
four Imflms ”), Ghazali. 

See McG de SLuu’s transl of Ibn KhalflQn’s Prol/gont^nfs, 1. 
3«4 S(1(| , 402 sqq , 426 sijq , 445 ill 3'}, 58 si q , Ostrorog's transl of 
Mftwardi's AhkSm 1 8<) sqq , Haiirbrucker’s transl of Shahrast.lni 
by imlex : ]xiynho\Vfi De mohamnudaeonsche W«t, 316 sqq , Sell’s 
Fmth of I slam, 95 8<]<i , Macdonald’s Developmtnt of Muslttn Theology, 
56 sqq (D B Ma ) 

IMBECILE (through the French from Lat, tmbegtUus or tmbe- 
weak, feeble , of unknown origin), weak or feeble, partu u- 
larly in mind 'fhe term ” imbecility ” is used conventionally of 
a condition of mental degeneration less profound than ” idiotcy ” 
(see ISANiTV) 

IMBREX (Latin for ” tile ”), in architecture the term given to 
the covermg tile of the ancient roof . the plain tile is turned up on 
each side the unbrex covers the joint In the simpler type of 
roof the imbrex is semicircular, but in some of the Greek temples 
It has vertical sides and an angular top In the temple of Apollo 
at Bassae, where the tiles were in Parian marble, the imbrex on 
one bide of the tile and the tile were worked m one piece out of the 
solid marble. 

IMBROS, a Turkish island in the Aegean, at the southern end 
of the Thrat lan Chersonese peninsula It forms with Samothrace, 
aliout 17 m distant, a taza (or canton) m the sanjok of I/cmnos 
and province of the Archipelago Isles. Herodotus (v, 26) mentions 
It as an abode of the histone Pelasgians {q v.) It was, like 
Samothrace, a seat of the worship of the Caban {qv>) The 
island IS now the seat of a Greek bishopric There is communica- 
tion with the moinJanrl by occasional vessels The ulaiui is of 
great fertibty — wheat, oats, barley, olives, sesame and valonia 
being the principal products, in addition to a variety of fruits 
Pop. about 92,000, nearly all Turks 

IMERETIA, or Imeritia, a district m Russian Transcaucasia, 
extends from the left bank of the river Tskheniz-Tskhali to the 
.Suram range, which separates it from Georgia on the east, and is 
bounded on the south by Akhaltsikh, and thus corresp<jnds 
roughly to the eastern part of the modern government of Kutacs. 
Anciently a part of Colchis, and included in Lazia during the 
Roman empire, Imeretia was nominally under the dominion of 
the Greek emperors. In the early part of the 6th century it 
became the theatre of wars between the Byzantine emperor 
Justinian and Chosroes, or Khosrau, king of Persia Between 
750 and 9S5 It was ruled by a dynasty (Apkhaz) of lutive prmces, 
but was devastated by hostile incursions, reviving only after it 
became united to Georgia. It flounshed until the re:^n of Queen 
Thamar, but after her death (1212) the country became un- 
povenshed through strife and internal dissenuons. It was 
reunited with Georgia from 1318 to 1346, and again in 1424, 
But the union only la.sted forty-five years , from 1469 until 18 lo 
it was governed by a Bagratid dynasty, closely akin to that which 
ruled over Georgia In t6ai it made the earbest appeal to 
Russia for aid , in 1650 it acknowledged Russian suzerainty 
and in 1769 a Russian force expelled the Turks. In 1803 the 
monarch declared himself a vassal of Russia, and in 1810 the 
little kingdom was definitively annexed to that empire. (See 
Georgia ) 

IMIDAEOUS, or Glyoxaumes, organic chemical compounds 

. . CH-CH 

containing the nng system HN<^ ^ ^ . Imidazole itself was 

first prepared by H. Debus (Ann. 1858, 107, p.254)by the action of 
ammonia on glyoxtd, 2C2H2O2 + 2NH3 + H^COi + 
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The compounds of this senes may be prepared by the con- 
densation of ortho - dikctones with ammonia and aldehydes 

RC-N 

R CO CO R + 2NH, + R' C HO = aHjO + ^ ^ nH/ ’ 

from thioimidazolones by oxidation with dilute nitric acid (W. 
Marckwald, Brr , 1892, 25, p 2361), by distillation of hydro- 
benzamide and similarly constituted bodies ; and by the action of 
phosphorus pentachloride on symmetrical dimcthyloxamide, a 
methylchiorglyoxaline being formed (O. Wallach, Ann., 1877, 
184, p qoo) 

'hie glyoxalincs are basic in character, and the iinide hydrogen 
IS replaceable by metals and alkyl groups 'I'hey are stable 
towards reducing agents, and acidyl groups are only introduced 
with difficulty. 

Imidazole (glyoxalme), CJI^N,, irvstalhzes m thick prisms which 
melt at 88-89'^ C. and boil at 25 C, and are readily soluble in 
alcohol and in water It is unaffected by chromic acid, but potassium 
permangandte oxidizes it to foimic acid It forms salts with acids 

<^nHjC-N .X 

Lophine (tnphenylglyoxalinc), ^ ^ formed 

by the dry distillation of hydrobenzamide, or by saturating an 
alcoholic solution of benzil and benzaldehvde (at a temperature of 
40° C ) with ammonia It crystallizes in needles which melt at 
275“ C. It IS a weak base When heated to 300*" C with hydriodic 
acid and hydrochloric acid, in the presence of some red phosphorus, 
it yields benzoic acid 

The keto-glyoxalines are known as tmidazolones and are prepared 
by the action of acids on acetalyl thioureas (W Marckwald, Her , 

1892, 25, p 2357) /fewrimidaw/c, IS the simplest j 

representative of the ben/oglyoxalincs and is prepared by the i 
condensation of formic acici with ortho-phenvlene diamine It 
forms rhombic crystals which melt at 170” C ft is basic in char- 
acter, and on oxidation with potassium permanganate yields a 

HOOCC-N ss 

small amount of glyoxaUne dicarboxylic acid, II 

^ HOOC C - NH^ 

(E Bamberger, Ann , 1893, 273, p 338) 

IMITATION (Lat tmttaUo, from imttart, to imitate), the 
reproduction or repetition of an action or thought as observed 
in another person or in oneself, or the construction of one object 
in the likeness of another By some writers (<* g Preyer and Lloyd 
Morgan) the term “ imitation ” is limited to cases m which one 
person copies the action or thought of another ; others have pre- 
ferred a wider use of theterm(j e including “ self-imitation”), and 
have attempted to classify imitative action into various groupings, 
eg as cases of “ conscious imitation,” “ imitative suggestion,” 

” plastic imitation ” (as when the members of a crowd sub- 
consciously reproduce one another’s modes of thought and action), 
and the like 'Fhe mam distinction is that which takes into 
account the question of attention (qv) In conscious imitation, 
the attention is fixed on the act and its reproduction in un- 
conscious imitation the reproduction is entirely mechanical and 
the agent does not “ attend ” to the action or thought which he 
IS copying in subconscious imitation the action is not deliberate, 
though the necessary train of thought would immediately followr 
if the attention were turned upon it under normal conditions 
Imitation plays an extremely important part in human and 
animal development, and a clear understanding of its character 
IS important both for the study of primitive peoples, and also m 
the theories of education, art and sociology TTie child’s early 
development is m large measure imitative thus the first arti- 
culate sounds and the first movements are mainly reproductions 
of the words and actions of parents, and even m the later stages 
that teacher is likely to achieve the best results who himself gives 
examples of how a word should be pronounced or an action done. 
The impulse to imitate is, however, not confined to children * 
there is among the majority of adults a tendency to assimilate 
themselves either to their society or to those whom they especially 
admire or respect • this tendency to shun the eccentric is rooted 
deeply m human psychology. Moreover, even among highly 
developed persons the imitative impulse frequently ovemdes the 
reason, as when an audience, a crowd, or even practically a 
whole community is carried away by a panic for which no 
adequate ground has been gu’en, or when a cough or a yawn is 


imitated by a company of people Such cases may be compared 
with those of persons in mesmenc trances who mechanically 
copy a series of movements made by the mesmenst. The uni- 
versality of the imitative impulse has led many psychologists to 
regard it as an instinct (so William James, Principles of Psy- 
chology, II 408 , cf iNSTiNcrr), and in that large class of imitative 
actions which have no obvious ulterior purpose the impulse 
certainly appears to be instinctive in character On the other 
hand where the imitator recognizes the particular efiFect of a 
process and imitates with the deliberate intention of producing 
the same effect, his action can scarcely be classed as instinctive 
A considerable number of psychologists have distinguished 
imitative from instinctive actions (eg Baldwin, and Sully) 
According to Darwin the imitative impulse begins m infants at the 
age of four months It is to be noted, however, that the child 
imitates, not every action indiscriminately, but especially those 
towards which it has a congenital tendency 'Fhe same is true of 
animals . though different kinds of animals may live m close 
proximity, the young of each kind imitate primarily the actions 
of their own paients 

Among primitive man imitation plays a very important 
part. The savage believes that he can bring about events 
by imitating them. He makes, for instance, an image of his 
enemy and pierces it with darts or burns it, believing that by so 
doing he will cause his enemy’s death similarly sailors would 
whistle, or farmers would pour water on the ground, m the hope 
of producing wind or ram This form of imitation is known as 
sympathetic magic (see Magic) 'Fhe sociological importance of 
imitation is elaborately investigated by Gabriel Tarde (Les Lots 
del’ imitation, 2nd cd , 189^), who bases all social evolution on the 
imitative impulse. He distinguishes “ custom imitations,” i.e. 

I imitations of ancient or even forgotten actions, and “mode imita- 
tions,” t e imitations of current fashions New discoveries are, in 
his scheme, the product of the conflic t of imitations 'Fhis theory, 
though of great value, seems to neglect original natural similarities 
which, by the law of causation, produce similar consequences, 
where imitation is geographically or chronologically impossible 

'fhe term “ imitation ” has also the following special uses — 

1 In Art-theory — According to Plato all artistic production 
IS a form of imitation (/it/iTjtris). That which really exists is 
the idea or type created by God , of this type all concrete 
objects are representations, while the painter, the tragedian, 
the musician are merely imitators, thrice removed from the 
truth (Rep. x 596 seq ) Such persons are represented by 
Plato as a menace to the moral fibre of the community (Rep. 
ill ), as performing no useful function, drawing men away from 
reality and pandering to the irrational side of the soul All art 
should aim at moral improvement Plato clearly intends by 
“ imitation ” more than is connotated by the modem word : 
though m general he associates with it all that is bad and second- 
rate, he in some passages admits the value of the imitation of 
that which is good, and thus assigns to it a certain symbolic 
significance. Aristotle, likewise regarding art as imitation, 
emphasizes its purely artistic value as purgmg the emotions 
(Kadapirisi), and produemg beautiful things as such (see 
Aesthetics and Fine Arts). 

2 In Biology, the term is sometimes applied to the assimila- 
tion by one species of certain external charactenstics (especially 
colour) which enable them to escape the notice of other species 
which would otherwise prey upon them. It is a form of pro- 
tective resemblance and is generally known as mimicry (q.v. ; 
see also Colours of Animals) 

3. In Music, the term “ imitation ” is applied m contrapuntal 
composition to the repetition of a passage m one or more of the 
other voices or parts of a composition When the repetition 
is note for note with all the mtervals the same, the imitation 
IS called “ strict ” and becomes a canon (q.v ) ; if not it is called 
“ free,” the latter being much the more common. There are 
many varieties of imitation, known as imitation “ by mversion.” 
“ by inversion and reversion,” “ by augmentation,” “ by 
diminution ” (see Grove’s Dictionary of Music, s.v., and text- 
books of musical theory). 
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IMITATION OP CHRIST, THE (Imttaho Chrtsti), the title 
of a famous medieval Christian devotional work, much used 
still by both Catholics and Protestants and usually ascnbed to 
Thomas & Kempis The “ Contestation ” over the author of 
the Imitation of Christ is probably the most considerable and 
famous controversy that has ever been carried on concerning 
a purely literary question It has been going on almost without 
flagging for three centunes, and nearly 200 combatants have 
entered the lists. In the present article nothing is said on the 
history of the controversy, but an attempt is made to summarize 
the results that may be looked on as definitely acquired 

Until quite recently there were three candidates in the field — 
Thomas k Kempis (1380-1471), a canon regular of Mount St 
Agnes in Zwolle, in the diocese of Utrecht, of the Wmdeshcim 
Congregation of Augustinian Canons , John Gerson (1363-1420), 
chancellor of the University of Pans , and an abbot, John 
Gersen, said to have been abbot of a Benedictine monastery 
at Vercelli m the 12th century Towards the end of the 15th 
century the Imitation circulated under the names of the first 
two , but Gerson is an impossible author, and his claims have 
never found defenders except in France, where they are no 
longer urged The Benedictine abbot Gersen is an absolutely 
mythical personage, a mere “ double ” of the chancellor Con- 
sequently at the present day the question is narrowed to the issue : 
Thomas k Kempis, or an unknown author 

The following is a statement of the facts that may be received 
as certain - 

1. The earliest-known dated MS of the Imitation is of 1424— 
It contains only Bk I , the earliest MSS of the whole work of 
certain date are of 1427 Probably some of the undated MSS 
are older , but it is the verdict of the most competent modern 
expert opinion that there is no palaeographical reason for sus- 
pecting that any known MS is earlier than the first quarter of 
the 15th century 

2, A Latin letter of a Dutch canon regular, named Johann van 
Schoonhoven, exhibits such a close connexion with Bk I that 
plagiarism on the one side or the other is the only possible 
explanation It is capable of demonstration that the author 
of the Imitation was the borrower, and that the opposite hypo- 
thesis IS inadmissible Now, this letter can be shown to have 
been written after 1382 Therefore Bk I was beyond contro- 
versy written between the years 1382 and 1424 

3 It IS not here assumed that the four treatises formed a 
single work, or even that they are all by the same author , and 
the date of the other three books cannot be fixed with the 
same certainty. But, on the one hand, before the beginning 
of the 15th century there is no trace whatever of their existence 
— a strong argument that they did not yet exist , and on the 
other hand, after 1424 nearly each year produces its quota of 
MSS. and other signs of the existence of these books become 
frequent Moreover, as a matter of fact, the four treatises did 
commonly circulate together The presumption is strong that 
Bks II , III , IV , like Bk I , were composed shortly before 
they were put into circulation. 

It may then be taken as proved that the Imitation was com- 
posed between 1380 and X425, and probably towards the end 
rather than the beginning of that period Having ascertained 
the date, we must consider the birthplace 

4 A number of idioms and turns of expression throughout 
the book show that its author belonged to some branch of the 
Teutonic race. Further than this the argument does not lead , 
for when the dialects of the early 15th century are considered 
it cannot be said that the expressions m question are Nether- 
landic rather than German — as a matter of fact, they have all 
been paralleled out of High German dialects. 

5 Of the 400 MSS. of the Imitation 340 come from the Teutonic 
countries — another argument m favour of its Teutomc ongin. 
Again, 100 of them, mcluding the earliest, come from the Nether- 
lands. This number is quite disproportionate to the relative 
size of the Netherlands, and so points to Holland as the country 
in which the Imitation was first most widely arculated and 
presumably composed. 
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6. There is a considerable body of early evidence, traceable 
before 1450, that the author was a canon regular 

7 Several of the MSS were written in houses belonging to 
the Windesheim Congregation of tanons regular, or in close 
touch with It Moreover there is a speiially intimate literary 
and spiritual relationship between the Imitation and writings 
that emanated from what has been called the “ Windesheim 
Circle.” 

To sum up the indirect evidence points clearly to the ( (in- 
clusion that the Imitation was written by a Teutonu lanon 
regular, probably a Dutch canon regular of the Windesheim 
Congregation, in the first quarter of the 15th century These 
data are satisfied by Thomas 4 Kempis 

We pass to the direct evidence, neglecting that of witnesses 
who had no special sources of information 

8. There can be no question that in the Windesheim Congrega- 
tion Itself there was already, during Thomas k Kempis’s lifetime, 
a fixed tradition that he was the author of the Imitation 'I he 
most important witness to this tradition is Johann Busth 
It IS true that the crucial words are missing in one <opy of his 
“ Chronicle ” , but it is clear there were two redactions of the 
work, and there are no grounds whatever for doubting that the 
second with its various enlargements came from the hands of 
Busch himself — a copy of it containing the passage exists 
written in 1464, while both Busch and Thomas k Kempis were 
still alive Busch passed a great part of his life in Windesheim. 
only a few miles from Mount St Agnes where Thomas lived 
It would be hard to find a more authentic witness Another 
witness IS Hermann Rhyd, a German member of the Windesheim 
Congregation, who also had personally known Thomas Besides, 
two or three MSS originating in the Windesheim Congregation 
state or imply the same tradition 

c; More than this the tradition existed in rhomas k Keinpis’s 
own monastery shortly after his death For John Mauburne 
became a canon in Mount St Agnes within a few years of Thomas’s 
death, and he states more than once that Thomas wrote the 
Imitation 

10 The earliest biographer of Thomas k Kempis was an 
anonymous contemporary the Life was printed in 1404, but 
It exists in a MS of 1488 The biographer says he got his infor- 
mation from the brethren at Mount St Agnes, and he states 
in passing that Bk. Ill was written by Thomas Moreover, 
he appends a list of 'Fhomas's wntings, 38 in number, and s 8 
are the four books of the Imitation. 

It IS needless to point out that such a list must be of vastly 
greater authority than those given by St Jerome or Gennadms 
in \ht\x Devins illustribus, ancl its rejec tion must, in consistem y, 
involve methods of criticism that would work havoc in the 
history of early literature of what kind soever. The domestic 
tradition in the Windesheim Congregation, and m Mount St 
Agnes itself, has a weight that cannot be legitimately avoided 
or evaded Indeed the external authority for Thomas’s author- 
ship IS stronger than that for the authorship of most really anony- 
mous books — such, that is, as neither themselves claim to be 
by a given author, nor have Ixeen claimed by any one as his own 
A large proportion of ancient wntings, both erclesia.sti( al and 
secular, are unquestioningly assigned to wnters on far less 
evidence than that for Thomas’s authorship of the Imitation 

Internal arguments have been urged against Thomas’s author- 
ship It has been said that his certainly authentic writings 
are so inferior that the Imitation could not have been wntten by 
the same author But only if they were of the most certam and 
peremptory nature could such internal arguments be allowed 
to weigh against the clear array of facts that make up the 
external argument in favour of k Kempis. And it cannot be 
said that the mtemal difficulties arc such as this. Let it be 
granted that Thomas was a prolific wnter and that his writings 
vary very much in quahty , let it be granted also that the 
Imitation surpasses all the rest, and that some are on a level 
very far below it ; still, when at their best, some of the other 
works are not unworthy of the author of the Imitation. 

In conclusion, it is the belief of the present writer that 
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the " Contestatjon ” is over, and that 'Hiomas k Kempis’s 
claims to the authorship of the Imtiatton liavc bean solidly 
established 

'I he best afcoant in Enxltsli of the Controversy is that Riven by’ 
F K Cruise m his 'Ihomas H Kempts (i8a7) Works produced 
before i are in general, w ith Uie exception of thofie of Eusebius 
Amort, sujierannuatcd, and deal m Urge measure with points no 
longer of any living mttrest \ pamphlet by Cruise, Who was 
the Author of tht Imitation? (i«oS) contains sutlicient informa- 
Lon on the «ubjoot for all ordinary needs , it has been translatcjl 
into French and C>eiman, and may be regcirdeu as the standard 
luinilbook 

It has been said that the Imttalton of Christ has had a wider 
religious infloenev than any book except the BiHe, and If the 
htaUmenl be limited to Christendom, it is piobably true The 
Imitation has been tiansUted into over fifty languages, and is saul 
to have rim through more than 6000 editions The other statement, 
often made, th.it it siinis up all that is best of earlier Western 
mysticism — that in it " was gathered and concentererl all that was 
elevating, paftuonate, profoundiy pious in all the older mystics " 
(Milniau) — is an exaggeration that is but partially true, for it de- 
pieciatis unduly the eldtr mystics and fails to <lo justice to tlie 
ouguiality of the Imitation l-or its spuitual teaching is sometlung 
ipiite diflerent from the mysticism of Augustine in the Confeistons, 
or of Hi'rnard in the 'sermons on the Song of 'longs , it is different 
from the schoiaetic mysticism of tlie St Victors or Bonaventnre , 
alKive all, it is different from the obsouie mysticism, saturated with 
tlie pseudo-Dionysian Nioplatonism of the C.erman school of Fck- 
hart, Soso, Taulei and Huysbroek Again, it is quite different from 
the later school of St liresa and St John of the Cross, lUid from 
the introspective mithods of wtiat may be called Uie modern school 
of spirituality 1 ho Imitation stands .ipart, unique, as the principal 
and most repre.sentative utttranie of a special phase of leligious 
thought— non-scholastic, non-platonic, positive and merely religious 
in its 8co|><>— horwn reflecting faithfnlly the 8|Tant of the movement 
iiutiatwl b> t^erhaid (iroot {a v 1, and earned forward by the circles 
III winch fhomas a Kcmpis Incd In contra*.! with raoic mystical 
writings it is of limpid cle.iiness, tverv sentence bung <asil> under- 
standable bv all whose spuitual sense is in any degree awakened 
No doubt It owes its univ'crsal power to f hw simplicity, to its freedom 
from inteJIectualism and its direct appeal to the religious sense 
and to the i xtraordinai j religious genius of its author Professor 
H.irnack m his book What is C hrisiianttv ^ counts the Imitation as 
one of the chief spiritual forces m Catholicism it " kindles mde- 
pendtnt iiligious life, and a tuo which burns with a flame of its 
own ' (p 166) 

The best Latin edition of tlie Imitation is that of Hirschc (1874), 
which follows closely the autograph of 1^41 and rcnrcKluccs the 
rhvthmu al character of the boolc Of Lnghsli translations tlie most 
iiitmsting Is that by John Wesley, under tlie title the Christian's 
Pattern (1 7 J5) {E C. B ) 

IMMACULATE CONCEPTION, THE This dogma of the 
Roman Catholii Church was defined as “of faith” by Pope 
Pius IX on the 8th of December 1854 in the following terms • 

“ The doctrine whuh holds that the Blessed Virgin Mary, from 
the first instant of her conception, was, by a most singular 
grace and privilege of Almighty God, in view of the merits of 
Jesus Christ, the Redeemer of the human race, preserved from 
all stain of Original Sin, is a doctrine revealed by God, and there- 
fore to be firmly and steadfastly believed by all the faithful.” ^ 
These words presuppose the distinction between ongmal, or 
racial, and actual, or personally incurred sin There is no dis- 
pute that the Church has always held the Blessed Virgin to be 
Smirk'S, m the sense of actual or personal sin The question 
of the Immaculate (’onception regards original or ranal sm only 
It IS admitted that the doctrine as defined by Pius IX was not 
explicitly mooted before the 12th century. But it is claimed 
that It IS implicitly contained m the teaching of the Fathers. 
Their expressions on the subject of the sinlessness of Mary are, 

It IS pointed out, so ample and so absolute that they must be 
taken to include original sm as well as actual. Thus we have 
m the first five centuries such epithets applied to her as ” in 
every respect holy,” “ in all things unstained,” ” super-innocent” 
and “ singularly holy ” , she is comparetf to Eve before the 
fall, as ancestress of a redeemed people ; she is “the earth 
before it was accursed ” * The well-known words of St Augustine 
(d 430) may be cited ' “ As regards the mother of God,” 
he says, “ I will not allow any question whatever of sin ” * 

^ From the Bull Ineffahilis Deus 

* See Passaglia's work, referred to below' 

* De natura et gratia, cap xxxvi 
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It IS true that he is here speaking directly of actual or personal 
sm. But his argument is that all men are smners ; that they 
are so through original depravity ; that this original depravity 
may be overcome bv the grace of God, and he adds that he does 
not know but that Mary may have had sufficient grace to over- 
come sm “ of every sort ” (omnt ex parte) 

It seems to have been St Bernard who, m the 12th century, 
explicitly raised the question of the Immaailate Conception 
A feast of the Conception of the Blessed V'H-gm had already 
begun to be celebrated m some churches of the West St 
Bernard blames the canons of the metropolitan church of Lyons 
for institutmg such a festival without the permission of the Holy 
See In doing so, he takes occasion to repudiate altogether 
the view that the Conception of Mary was sinless It is doubtful, 
however, whether !>e was using the term “ Conception ” m the 
same .sense m which it is used in the definition of Pius IX In 
speaking of conception one of three things may be meant 
(1) the mother’s oo-operatam , (2) the formation of the body, 
or (3) the completion of the human being by the infusion 
of the rational or spiritual soul In early times conception was 
very commonly used m the fast sense — “active” conception 
as It was called But it is in the second, or rather the third, 
sense that the word is employed in modem usage, and in the 
definition of Pope Puis IX But St Bernard wmild seem to 
have been speaking of conception in the first sense, for m his 
argument he says, “ How can there be absence of sin where 
there is com upisieni e ” and stronger expressions 

follow, showing that he is speaking of the mother and not cf 
the < hdd * 

St lliomas Aquinas, the greatest of the medieval scholastics, 
refused to admit the Immaculate Com option, on the ground that, 
unless the Blessed Virgin had at one time or other been one of 
the sinful, she could not justly be said to have been redeemed 
by Christ St Bonaventura (d 1274), second only to St Thomas 
m his influenc'c on the Christian schools of his age, hesitated 
to accept It for a similar reason^’ The celeliraled John Duns 
Scotus (d 1308), a Framistan like St Bonavenbira, argued, 
on the contrary, that from a rational point of view it was 
c'ertamly as little derogatory to the merits of Christ to assert that 
Mary was by him preserved from uH taint of sm, as to say that 
she first txintracted it and then was delivered " His arguments, 
combined with a better acquaintance with the language of the 
early Fathers, gradually prevailed m the schools of the Western 
Chunh In 1387 the university of Pans strongly condemned 
the opposite view In 1483 J'ope Sixtus IV , who had already 
(1476) emphaticallv approved of the feast of the (inception, 
co^emned those who ventured to assert that the doctrine of 
the Immaculate Conception was heretical, and forbade either 
side to claim a decisive victory until further action on the part 
of the Holy See The council of Trent, after declaring that m 
Its decrees on the subject of ongmal sin it did not include “ the 
blessed and immaculate Virgin Mary, Mother of God,” renewed 
this prohibition ** Pope Paul V (d 1651) ordered th.at no one, 
under severe penalties, should dare to assent in public “ acts ” 
or disputations that the Blessed Virgin was conceived m ongmal 
sin Pope Gregory XV , shortly afterwards, extended this 
prohibition to private discussions, allowing, however, the 
Dominicans to argue on the subjects among themselves. 
CIment XI., m 1708, extended the feast of the Conception 
to the whole Church as a holy day of obligation Long before 
the middle of the 19th century the doctnne was universally 
taught m the Roman Catholic Church Dunng the^reign of 
Gregory XVL the bishops m vanou.s countries began to press 
for a definition. Pius IX , at the beginning of his pontificate, 
and again after 1851, appointed commissions to investigate the 
whole subject, amd he was advised that the doctrine was one 

* S Bemardi Epist clxxiv 7 

• Snmma theologia, part 4 ii , qnaest 27, art 3 

* In librum III. seMesUiarum distinct 3 quaest 1 art t 

’ In Itbrum III. sentenharum diet 3 quaesL i. a. 4 . Ctr. Dis 
tinct 18 n. 15 Also the Summa theologia of Scoins (compiled by a 
disciple), part in , quaest 27, art 2 

• Sess V De peccato originalt 
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whidi could be defined and that the time for a definition was 
opportune On the 8th of December 1854 in a great assembly 
of bishops, m the basilica of St Peter’s at Rome, he promulgatetl 
the Bull Ineffabiln Deus, in which the history of the doctrine 
IS summarily traced, and which contains the definition as gi*'en 
above. 

The festival of the Conception of the Blessed Virgin, as distinct 
from her Nativity, was certainly celebrated m the Greek Churih 
m the 7th century, m we learn from one of the canons of St 
Andrew of Crete (or of Jerusalem) who died about a.d 700 * 
There is some evidence that it was kept in Spam in the time of 
St lldefonsus of Toledo (d 667) and in southern Italy before 
A D 1000. In England it was known in the 12th century , a 
council of the province of Canterbury, in 1328, ascribes its 
introduction to St Anselm. It spread to hrance and Germany 
in the same century. It was extended to the whole church, as 
stated above, m 1708. It is kept, m the Western ( hurch,on the 
8th of December , tlie Greeks have always kept it one day later 

The chief repertoire of Patnstic passages, both on the doctrine 
and on the festival, is Father Charles Passagha's great ooUection, 
entitled De tmmaoulalo Dei/'^ayae sempir \ irgims conceptu Caroit 
Paiiaglia sai S / commentantts (3 vols , Romae, 1854 -1855) 

A useful statement of the doctrine with numerous references to 
the Fathers and scholastics is found in Hurter's Theologta Dogmattc'i 
(5th ed), tom i tract vii cap 6, p 438 

The state of Catliohc belief 111 the maldle of the 19th century 
IS well brought out in La Croyaiice giuerale et lonslante dt. VAghse 
touchant fimmacuhe loncephou de la btenhettrewte Virygr Mane, 
published m 1855 by Thomus M J (iousset (1702-1866), professor 
of moral theology at the grand semmary of Besan^on, and suc- 
cessively archbishop of Besaa5oii and cartUnal archbishop of Heims 

Foi English readers the doctrine, and the history of its dclitutiou, 
IS clearly stated by Archbishop Ullathorne m The Immaculate 
Conception of the Mother of hod (2nd ed , London, 1904) Dr F G 
Lee, in The Stnless Conception of the Mother of Cod . a T^ologmU 
Essay (London, i8yi) argued that the dcKtnne of the lmm<iculatc 
Conception is a legitimate development of early church teaching 

(+J C « ) 

IMMANENCE (from Lat tn-manere to dwell in, remain), in 
philosophy and theology a term applied in contradistinction to 
“ transcendence,” to the fact or condition of being entirely 
within something Its most important use is for the tlieological 
conception of God as existing in and throughout the cre.ited 
world, as opposed, for example, to Deism {q v ), which conceives 
Him as separate from and above the universe Tins comeption 
has been expressed in a great variety of forms (see Theism, 
Pantheism) It should be observecJ that the immanence 
doctrine need not preclude the belief m the transcendence of 
God thus God may be regarded as above the world (tran- 
scendent) and at the same time as present in and pervading it 
(immanent) The immanence doctrine has arisen from two 
mam causes, the one metaphvsical, the other religious Meta- 
physical speculation on the relation of matter and mind has 
naturally led to a conviction of an underlying umty of all 
existence, and so to a metaphysical identification of God and 
the universe when this identification proceeds to the length of 
expressing the universe as merely a mode or form of deity the 
result is pantheism (cf the Eleatics) when it regards tlie deity 
as simply the sum of the forces of nature (cf John Toland) the 
result is naturalism In either case, but especially in the former. 

It frequently becomes pure mysticism {q v ). R^ioas thinkers 
are faced by the problem of the Creator and the created, and the 
necessity for formulating a close relationship between God and 
man, the Infinite and Perfect with the fimte and imperfect 
The conception of God as wholly external to man, a purely 
mechanical theory of the creation, is throughout Christendom 
regarded as false to the teachmg of the New Testament as also to 
Christian expenence. The contrary view has gained ground in 
some quarters (cf. the so-called “ New Theology ” of j^v. R, J 
(Campbell) so far as to postulate a divme element m human 
beings, so definitely bridging over the gap between fimte and 
infinite which was to some extent admitted by the bulk of early 
Christian teachers In simport of such a view are adduced not 
only the metaphysical difficulty of postulating any relatioosh^) 

* P O. turn, cxvn p. IJ05 
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between the infinite and the purely finite, but also the etliical 
problems of the nature of human goodness — t.e. how a merely 
human being could appreciate the nature of or display divine 
goodness — and the epistemological problem of explaining how 
finite mind can cognue tlie infinite The development of the 
immanence theory of God has coincided with the deeper recogni- 
tion of the essentially spiritual nature of deity as contrasted witli 
the older scrai-pagan coiK'.eption found verv largely m the Old 
Testament of God as primarily a mighty ruler, oliedience to 
whom IS comparable with that of a subject to an alisolute 
monarch • the idea of the digmty of man m virtue of bis immediate 
relation with God may be traced in great measure to the humanist 
movement of the 14th and i5lh (xmturies (cf, the Inner Light 
diKtrme of Johann Tauler). In later times the conception of 
conscience as an inward monitor is symptomatic of the same 
movement of thought In pure inetaphvsica the term “ imma- 
nence-philosophy ” IS given to a doctrine held largely by German 
philosophers (Rehmke, Leclair, Schuppe and others) according to 
which all reality is reduced to elements immanent m conscious- 
ness This doctrine is derived from Berkeley and Hume on the 
one hand and from Kantiancsm on the otliei, and emliodies the 
principle that nothing can exist for the mind save itself The 
natural consequence of this theory is that the individual con- 
sciousness alone exists (solipsism) . this jxisition is, however, open 
to the obvious criticism that in some cases individual cxinscious- 
nesses agree in Uieir content hchuppe, Uierefure, postuLites a 
general cxmsciousness {BetvussUein uberhaupt) 

IMMANUEL BEN SOLOMON {c 1265-r i J30). Hebrew poet, 
was born m Rome He was a contemporary and friend of Dante, 
and his verse shows the influence of the ” divine poet ” Inv 
manuel’s early studies included science, mathematics and 
philosophy , and his commentaries on Proverbs, Psalms, Job 
and other Biblical books are good examples of the current 
symbolical methods which Dante so supremely used. Immanuel’s 
fame chiefly rests on his poems, esfiecially tlie collec tion (in the 
manner of Hari/i, q t> ) entitled Mehahberoth, a series of 27 good- 
natured satires on Jewish life Religious and sc'cnlar topics are 
indiscriminately interwoven, and severe pietists were offenclud by 
Irnmanuers erotic style Most popular is an additional secTion 
numbered 28 (often printed by itself) called Hell and Paradise 
(ha-Tophel veha-Edeti) The poet is conducted by a certain 
Daniel (doubtfully identified with Dante) through tlie realms of 
torture and bliss, and Immanuel’s pictures and comments are 
at once vivid and witty. 

SecJ C\\oizi\i,t, Hebrew Humour {l^nd 1905), pp H2-102 (I A) 

IMMERMANN, KARL LEBERECHT (179^-1840), German 
dramatist and novelist, was bom on the 24th of Apnl 1796 at 
Magdeburg, the son of a government official In 1813 he went 
to study law at Halle, wl^re he remained, after live suppression 
of the umversity by Napoleon in the same year, until King 
Frederick William’s ‘‘ Summons to my people ” on March 17th 
He responded with alacnty, but wd.s prevented by illness from 
takmg part m the earlier campaign , he fought, however, in 
1815 at lagny and Waterlcxi, and marched into Pans with 
Blucher At the conclusion of tlie war he resumed his stuclios 
at Halle, and after bemg Heferendar in Magdeburg, was a{>- 
pomted in 1819 Assessor at Munster m Westphalia Here lie 
made the acc^uaintance of Elise von Lutzow, Cxjuntess von 
Ahlefeldt, wife of the leader of the famous ‘‘ free corps ” (see 
Lutzow) This lady first inspired his pen, and their relatioaship 
IS reflected in several dramas written about this time In 1823 
Immermann was appointed judge at Magdebuig, and in 1827 
was transferred to Dusseldorf as Londgmehisrat or district 
judge Thither the countess, whose marriage had m the mean- 
time been dissolved, followed him, and, though refusing his hand, 
shared his home until his marriage in 1839 with a granddaughter 
of August Hemiaan Niemeyer (1754-1828), chancellor and 
rector perpetuus of Halle university. In 1834 Immermann under- 
took the management of the Dusseldorf theatre, and, although 
his resources were small, succ'eeded for two years in raising it 
to a high levd of excellence The theatre, however, was insuf- 
ficwntly endowed to allow of hon carrying on the work, and 
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m 1836 he returned to his official duties and literary pursuits 
He died at Dusseldorf on the 25th of August 1840. 

Immermann had considerable aptitude for the drama, but 
it was long before he found a congenial field for his talents. His 
early plays are imitations, partly of Kotzebue’s, partly of the 
Romantic dramas of Tieck and Milliner, and are now forgotten 
In 1826, however, appeared Cardenio und Celtnde, a love tragedy 
of more promise; this, as well as the earlier productions, 
awakened the ill-will of Platen, who made Immermann the 
subject of his wittiest satire, Der romanttsche Oedtpus Between 
1827 and 1832 Immermann redeemed his good name by a senes 
of historical tragedies. Da's Trauersptel tn Tirol (1827), Kaiser 
Friedrich // (1828) and a trilogy from Russian history, Alexis 
(1832) Ills masterpiece is the poetic mystery. Merlin (1831), 
a noble poem, which, like its model, Faust, deals with the deeper 
problems of modem spiritual life Immermann’s important 
dramaturgic experiments m Dusseldorf are described in detail 
in Duiseldorfer Anfange (1840) More significant is his position 
as a novelist Here he clearly stands on the boundary line 
between Romanticism and modem literature , his Epigonen 
(1836) might be described as one of the last Romantic imitations 
of (loethe’s Wilhelm Meister, while the satire and realism of his 
second novel, Munchhausen (1838), form a complete break with 
the older literature As a prose-writer Immermann is perhaps 
best remembered to-day by the admirable story of village life, 
Der Oberhof, which is embedded in the formless mass of Mtinch- 
hameti His last work was an unfinished epic, Tristan und 
/9o/</c(i84o) 

Immermann’s Gesammelte Schnften were published m 14 vols 
m 1835-1843 , a new edition, with biography and introduction by 
R Boxbcrger, m 20 vols (Btrlin, 1883) , selected works, edited by 
M Koch (4 vols , 1887-1888) and F Muncker (6 vols, 1807) 
See G zu Putlitz, Karl Immermann, setn Leben und seme Werke 
(2 vols , 1870) , F Freiligrath, Karl Immermann, Blatter der Erin- 
nerung an thn (1842) , W Muller, K Immermann und setn Krets 
(i860) , R Fellner, Geschtchte etner deutschen MusterbUhne (1888) , 
K Immermann erne Geddchtmsschrtft (i8y6) 

IMMERSION (lait immersio, dipping), the act of being 
plunged into a fluid, or being overwhelmed by anything , m 
astronomy, the disappearance of a heavenly body m the shadow 
of another, especially of a satellite in the shadow of its 
primary. 

IMMIGRATION (from I.at tn, into, and migrare, to depart), 
the movement of population, other than that of casual 
visitors or travellers, into one country from another (see 
Migration) 

IMMORTALITY (I.at tn-, not, mortalis, mortal, from mors, 
death), the condition or quality of being exempt from death 
or annihilation This condition h.is been predicated of man, 
both body and soul, in many senses ; and the term is used by 
analogy of those whose deeds or writings have made a lasting 
impression on the memory of man The belief in human im- 
mortality in some form is almost universal , even m early 
animistic cults the germ of the idea is present, and in all the 
higher religions it is an important feature This article is confined 
to summarizing the philosophical or scientific arguments for, 
and objections to, the doctrine of the persistence of the human 
soul after death For the Christian doctrine, see Eschatology , 
and for other religions see the separate articles 

In the Orphic mysteries “ the soul was regarded as a part 
of the divine, a particula aurae dtvinae, for which the body 
m its limited and perishable condition was no fit organ, but a 
grave or prison (to <rw/ia orjJ/ta). The existence of the soul m 
the body was its punishment for sins in a previous condition , 
and the doom of its sms m the body was its descent into other 
bodies, and the postponement of its deliverance ” (Salmond’s 
Christian Doctrine of Immortality, p 109). This deliverance 
was what the mysteries promised. A remarkable passage in 
Pindar (Thren. 2) is thus rendered by J W. Donaldson {Pindar's 
Eptntctan or Triumphal Odes^ p. 372) “ By a happy lot, all 
persons travel to an end free of toil. And the body, indeed, is 
subject to the powerful influence of death ; but a shadow of 
vitality IS still left alive, and this alone is of divine origin ; while 


our limbs are m activity it sleeps , but, when we sleep, it dis- 
closes to the mind in many dreams the future judgment with 
regard to happiness and misery ” 

The belief of Socrates is uncertain. In the Apology he is 
represented as sure that “ no evil can happen to a good man, 
either in life or after death,” but as not knowing whether “ death 
be a state of nothingness and utter unconsciousness, or a change 
or migration of the soul from this world to the next ” (1 40, 
41) In the Phaedo a confident expectation is ascribed to him 
He is not the body to be buried ; he will not remain with his 
friends after he has drunk the poison, but he will go away to 
the happiness of the blessed The silence of the Memordbilta 
of Xenophon must be admitted as an argument to the contrary , 
but the probability seems to be that Plato did not m the Phaedo 
altogether misrepresent the Master In Plato’s thought the 
belief held a prominent position ‘‘It is noteworthy,” says 
Professor D G Ritchie, “ that, in the various dialogues in 
which Plato speaks of immortality, the arguments seem to be 
of different kinds, and most of tliem quite unconnected with 
one another. In the Phaedrus (245 c) the argument is, that 
the soul IS self- moving, and, therefore, immoital , and this 
argument is repeated m the 1 aws (x 894, 895). It is an argu- 
ment that Plato probably inherited from Ale maeon, the physic lan 
of Croton (Arist De an 1 2, § 17=^405 a 29), whose view.s 
were closely connected with those of the Pythagoreans In the 
Phaedo the mam argument up to which all the others lead is 
that the soul participates in the idea of life. Recollection 
{anamnesis) alone would prove pre-existence, but not existence 
after death In the tenth book of the Republic we find the 
curious argument that the soul does not perish like the body, 
because its characteristic evil, sin or wickedness does not kill 
It as the diseases of the body wear out the bodily life In 
the Ttmaeus{4,i a) the immortality even of the gods is made 
dependent on the will of the Supreme Creator ; souls are not in 
their own nature indestructible, but persist because of His 
goodness In the Laws (xii 959 a) the notion of a future life 
seems to be treated as a salutary doctrine which is to be 
believed because the legislator enacts it (Plato, p 146) The 
estimate to be formed of this reasoning has been well stated by 
Dr A M Fairbaim, ‘‘ Plato’s arguments for immortality, isolated, 
modernized, may be feeble, even valueless, but allowed to stand 
where and as he himself puts them, they have an altogether 
different worth The ratiocmative parts of the Phaedo thrown 
into syllogisms may be easily demolished by a hostile logician , 
but in the dialogue as a whole there is a subtle spirit and cumula- 
tive force which logic can neither seize nor answer ” {Studies 
in the Philosophy of Religion, p 226, 1876) 

Aristotle held that the 10 Ps or active intelligence alone is 
immortal The Stoics were not agreed upon the question 
Cleanthes is said to have held that all survive to the great 
conflagration which closes the cycle, Chrysippus that only the 
wise will. Marcus Aurelius teaches that even if the spirit survive 
for a time it is at last ‘‘ absorbed in the generative principle 
of the universe ” Epicureanism thought that ‘‘ the wise man 
fears not death, before which most men tremble , for, if we are. 
It is not , if It IS, we are not.” Death is extinction Augustine 
adopts a Platonic thought when he teaches that the immortality 
of the soul follows from its participation in the eternal truths 
The Apologists themselves welcomed, and commended to others, 
the Christian revelation as affording a certainty of immortality 
such as reason could not give The Aristotelian school m Islam 
did not speak with one voice upon the question; j\vicenna 
declared the soul immortal, but Averroes assumes only the 
eternity of the universal intellect. Albertus Magnus argued 
that the soul is immortal, as ex se ipsa causa, and as independent 
of the body , Pietro Pomponazzi maintained that the soul’s 
immortality could be neither proved nor disproved by any 
natural reasons Spinoza, while consistently with his pantheism 
denying personal immortality, affirms that “ the human mind 
cannot be absolutely destroyed with the body, but there remains 
of it something which is eternal ” {Eth. v. prop, xxui ). The 
reason he gives is that, as this something ” appertains to the 
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essence of the mind,” it is ” conceived by a certain eternal 
necessity through the very essence of God.” 

Leibnitz, in accord with the distinctive principle of his 
philosophy, affirmed the absolute independence of mind and 
body as distinct monads, the parallelism of their functions in 
life being due to the pre-established harmony For the soul, 
by its nature as a single monad indestructible and, therefore, 
immortal, death meant only the loss of the monads constituting 
the body and its return to the pre-existent state The argument 
of Ernst Platner (Phtlos Aphor i 1174, 1178) is similar ” If 
the human soul is a force in the narrower sense, a substance, and 
not a combination of substances, then, as in the nature of things 
there is no transition from existence to non-existence, we cannot 
naturally conceive the end of its existence, any more than we 
can anticipate a gradual annihilation of its existence ” He adds 
a reason that recalls one of Plato’s, “ As manifestly as the human 
soul is by means of the senses linked to the present life, so 
manifestly it attaches itself by reason, and the conceptions, 
conclusions, anticipations and efforts to which reason leads it, 
to God and eternity ” 

Against the first kind of argument, as formulated by Moses 
Mendelssohn, Kant advances the objection that, although we 
may deny the soul extensive quantity, division into parts, yet 
we cannot refuse to it intensive quantity, degrees of realitv , 
and consequently its existence may be terminated not by 
decomposition, but by gradual diminution of its powers (or to 
use the term he coined for the purpose, by elanguescence) This 
denial of any reasonable ground for belief in immortality in the 
Crtiique of Pure Reason {Transcendental Dtalechc, bk 11 ch 1 ) 
is, however, not his last word on the subject In the Crthque 
of the Practical Reason {Dialectic, ch 1 sec iv) the immortality 
of the soul IS shown to be a postulate Holiness, “ the perfect 
accordance of the will with the moral law,” demands an endless 
progress , and “ this endless progress is only possible on the 
supp\)sition ot an endless duration of the existence and personality 
of the same rational being (which is called the immortality of 
the soul) ” Not demonstrable as a theoretical proposition, the 
immortality of the soul “ is an inseparable result of an uncon- 
ditional a prion practical law ” The moral interest, which is 
so decisive on this question in the case of Kant, dominates 
Bishop Butler also A future life for him is important, because 
our happiness in it may depend on our present conduct , and 
therefore our action here should take into account the reward 
or punishment that it may bring on us hereafter As he main- 
tains that probability may and ought to be our guide in life, he 
IS content with proving in the first chapter of the Analogy that 
“ a future life is probable from similar changes (as death) already 
undergone in ourselves and in others, and from our present 
powers, which are likely to continue unless death destrov them ” 
While we may fear this, ” there is no proof that it will, either 
from the nature of death,” of the effect of which on our powers 
we are altogether ignorant, “ or from the analogy of nature, 
which shows only that the sensible proof of our powers (not the 
powers themselves) may be destroyed ” The imagination that 
death will destroy these powers is unfounded, because (1) ” this 
supposes we are compounded, and so discerptible, but the contrary 
is probable ” on metaphysical grounds (the indivisibility of the 
subject in which consciousness as indivisible inheres, and its 
distinction from the body) and also experimental (the persistence 
of the living being in spite of changes in the body or even losses 
of parts of the body) , (2) this also assumes that ” our present 
living powers of reflection ” must be affected in the same way 
by death ” as those of sensation,” but this is disproved by their 
relative independence even in this life ; (3) ” even the suspension 
of our present powers of reflection ” is not involved in “ the idea 
of death, which is simply dissolution of the body,” and which 
may even “ be like birth, a continuation and perfecting of our 
powers.” “ Even if suspension were involved, we cannot infer 
destruction from it ” (analysis of chapter 1 in Angus’s edition). 
He recognizes that “ reason did, as it well might, conclude that 
It should finally, and upon the whole, be well with the righteous 
and ill with the wicked,” but only ” revelation teaches us that 
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the next state of things after the present is appointed for the 
execution of this justice ” (ch 11. note 10) He does not use 
this general anticipation of future judgment, as he might have 
done, as a positive argument for immortality. 

Adam Ferguson {Institutes of Moral Philosophy, p 119, new 
ed , 1800) argues that ” the desire for immortality is an instinct, 
and can reasonably be regarded as an indication of that which 
the author of this desire wills to do.” From the standpoint 
of modern science John Fiske confirms the validity of such an 
argument , for what he affirms in regard to belief in the divine 
IS equally applicable to this belief in a future life. ” If the 
relation thus established in the morning twilight of man’s 
existence between the human soul and a world invisible and 
immaterial is a relation of which only the subjective term is 
real and the objective term is non-existent , then I say it is 
something utterly without precedent in the whole history of 
creation ” {Through Nature to God, 1899, p 188, 189) Whatever 
may have been Hegel’s own belief in regard to personal im- 
mortality, the logical issue of h»s absolute idealism has been 
well stated by W. Windelband {History of Philosophy, p. 633) 
“ It became clear that m the system of perpetual Becoming 
and of the dialectical passing over of all forms into one another, 
the finite personality could scarcely raise a plausible claim to 
the character of a substance and to immortality m the religious 
sense.” F D.Schleiermacher applies the phrase “the immortality 
of religion ” to the religious emotion of oneness, amid finitude, 
with the infinite and, amid time, with the eternal , denies any 
necessary connexion between the belief in the continuance of 
personal existence and the consciousness of God , and rests his 
faith on immortalitv altogether on Christ’s promise of living 
fellowship with His followers, as presupposing their as well as 
His personal immortality. A Schopienhaucr assigns immortality 
to the universal will to live, and Feuerbach declares spirit, 
consciousness eternal, but not any individual subject K H 
Lotze for the decision of the question lays down the broad 
principle, “ All that has once come to be will eternally continue 
so soon as for the organic unity of the world it has an unchange- 
able value, but it will obviously again cease to be, when that is 
not the case ” {Gr der Psy. p 74) 

Objections to the belief in immortality have been advanced 
from the standpoints of materialism, naturalism, pessimism 
and pantheism. Materialism argues that, as life depends on a 
material organism, thought is a function of the brain, and the 
soul is but the sum of mental states, to which, according to the 
theory of psychophysical parallelism, physical changes always 
correspond , therefore, the dissolution of the body carries with 
it necessarily the cessation of consciousness That, as now 
constituted, mind does depend on brain, life on body, must 
be conceded, but that this dependence is so absolute that the 
function must cease with the organ has not Ijeen scientifically 
demonstrated , the connexion of the soul with the body is as 
yet too obscure to justify any such dogmatism. But against 
this inference the following considerations may be advanced . 
(i) Man does distinguish himself from his body , (2) he is conscious 
of hw personal identity through all the changes of his Ixidy , 
(3) m the exercise of his will he knows himself not controlled 
by but controlling his body , (4) his consciousness warrants 
his denying the absolute identification of himself and his body 
It may further be added that materialism can be shown to lie 
an inadequate philosophy m its attempts to account even for 
the physical universe, for this is inexplicable without the assump- 
tion of mind distinct from, and directive of, matter The theory 
of psycho-physical parallelism has been subjected to a rigorous 
examination in James Ward’s Naturalism and Agnosticism, 
part 111 , in which the argument that mind cannot be derived 
from matter is convincingly presented. Sir Oliver Lodge in 
his reply to £. Haeckel’s RtdiUe of the Universe mam tains that 
“ life may be something not only ultra-terrestrial, but even 
immaten^, something outside our present categories of matter 
and energy ; as real as they are, but different, and utilizing them 
for Its own purpose ” {Life and Matter, 1906, p. 198). He rejects 
the attempt to explam human personality as “generated by 
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thematpnal molecnlar aggregateof its own unaid«d latentpower,” 
anrl affirms that the “ univer»e where the human spirit u more 
at home than it is among these temporary collocations of matter ” 
IS “a universe capable of infinite development, of noble contem- 
plation, and of lofty joy, long after this planet — nay the whole 
solar system — shall have fulfilled its present spire of destmy, 
and retired cold and lifeless upon its endless way ” (pp 199-aoo). 

In his lecture on Human Immorlaltty (3rd ed , 1906), Professor 
William Tames deals with " two supposed objections to the 
doctrine 'ITie first is “ the law that thought is a function of the 
bniin ” Accepting the law he distinguishes productive from 
permissive or transmissrve function (p. 32), and, rejecting the view 
that brain produces thought, he recognizes that in our present 
condition brain transmits thought, thought needs brain for its 
organ of expression ; but this does not exclude the possibility 
of a condition m which thought will be no longer so dependent 
on brain He quotes (p. 57) with approval Kant’s words, “ The 
death of the body may indeed be the end of the sensational 
use of our mind, but only the beginning of the intellectual use. 
The body would thus be not the cause of our thinking, but mer«*ly 
a condition restrictive thereof, and, although essential to our 
sensuous and animal consciousness, it may be regarded as an 
impeder of our pure spiritual life ” (Krthk der retnen Vernunft, 
2nd ed , p 809) 

Further arguments m the same direction are dci ived from the 
modem school of psychical research (see especially F W. H. 
Myers’ Human Personality, 1903). 

Another objection is advanced from the standpoint of 
naturalism, which, whether it issues m matenalism or not, 
seeks to explain man as but a product of the process of nature. 
The universe is so immeasurably vast in extension and duration, 
and man is so small, his home but a speck m space, and his 
history a span in time that it seems an arrogant assumption for 
him to claim exemption from the universal law of evolution and 
dissolution This view ignores that man has ideals of absolute 
value, truth, beauty, goodness, that he consciously conununes 
with the God who is in all, and through all, and ov’er all, that it 
is his mind whuh recognizes the vastness of the universe and 
thinks its universal law, and that the mind which perceives 
and conceives cannot be less, but must be greater than the object 
of Its knowledge and thought 

Pessimism suggests a third objection. The present life is so 
little worth living that its continuance is not to be desired 
James Thomson (” B V ’) speaks " of the restful rapture of 
the inviolate grave,” and sings the praises of deaUi and of 
oblivion We cannot admit that the history of mankind justifies 
his conclusion , for the great majority of men life is a good, and 
Its continuance an object of hope 
For pantheism personal immortality appears a lesser good 
than reabsorption m the universal life ; but against this objec- 
tion we may confidently maintain that worthier of God and more 
blessed for man is the hope of a conscious communion m an 
eternal life of the Father of all with His whole family 
Lastly positivism teaches a corporate instead of an individual 
immortality , man should desire to live on as a beneficent 
influence m the race. This conception is expressed m George 
Eliot’s lines • 

“ O, may T join the choir invisible 
Of those immortal dead who hve asrain 
In minds made better by Uieir prestcnce . Uve 
In pulses stirred to generasity, 

In deeds of daring rectitude, in scorn 
For miserable aims that end with self, 

In thoughts sublime that pierce the night like stars, 

And with their mild persistence urge man’s search 
To vaster issues." 

But these possibilities are not mutually ejoclusive alternatives. 

A man may live on m the world by his teachmg and example 
as a power for good, a factor of human progress, and he may 
also ^ continuing and completmg his course un^r conditKins 
still more favourable to all most worthy in him. Consciously 
to participate as a person in the progress of the race is surely 
a worthier hope than unconsciously to contribute to it as an 


influence ; ultimately to share the triumph as well as the struggle 
IS a more inspiring anticipation. 

In stating constructively the doctrine of immortality we must 
assign altogether secondary importance to the metaphysical 
arguments from the nature of the soul. It is sufficient to show, 
as has already been done, that the soul is not so absolutely 
dependent on the body, that the dissolution of the one must 
necessarily involve the cessation of the other. Such arguments 
M the indivisibility of the soul and its persistence can at most 
indicate the possibility of immortality 
The juridical argument has some force , the present life does 
not show that harmony of condition and character which our 
senM of justice leads us to expect , the wicked prosper and the 
r^;;hteous suffer, there is ground for the expectation that m the 
future life the anomalies of this life will be corrected. Although 
this argument has the support of such great names as Butler 
and Kant, yet it will repel many minds as an appeal to the motive 
of self-interest. 

The ethical argument has greater value. Man’s life here is 
incomplete, and the more lofty his aims, the more worthy his 
labours, the more mcomplete will it appear to be The man 
who lives for fame, wealth, power, may be satisfied in this life ; 
but he who lives for the ideals of truth, beauty, goodness, lives 
not for time but for eternity, for his ideals cannot be realized, 
and so his life fulfilled on this side of the grave Unless these 
ideals are mocking visions, man has a right to expect the con- 
tmuance of his life for its completion. This is the Ime of argument 
developed by Professor Hugo Munsterherg m his lecture on 1 he 
Eternal Life (1905), although he states it in the terms peculiar 
to his psychology, in which personality is conceived as primarily 
will. “ No endless duration is our goal, but tomplete repose 
in the perfect satisfaction which the w ill finds when it has reached 
the significance, the mfluence, and the value at which it is 
a»nimg”(p 83) 

More general in its appeal still is the argument from the 
affections, which has been beautifully developed in Tennyson’s 
In Mcmoriam The heart protests agamst the severance of death, 
and daims the continuance of love's communion after death , 
and as man feels that love 1$ what is most godlike m his nature, 
love’s claim has supreme authority. 

There is a religious argument for immortality The saints of 
the Hebrew nation were sure that as God had entered into fellow- 
ship with them, death could not sever them from Im presence. 
This IS the argument in Psalms xvi and xvii., if, as is probable, 
the dosing verses do express the hope of a glorious and blessed 
immortality This too is the proof Jesus himself offers when he 
declares God to be the God of the living and not of the dead 
(Matt xxii 32). God’s companions cannot become death’s 
victims. 

Josiah Royce m his lecture on The Conception of Immortality 
(1900) combines this argument of the soul’s union with God 
with the argument of the mcompleteness of man’s life here — 

" Just because God is One, all our lives have various and unwue 
places m the harmony of the divine life \nd just because Gotl 
attains and wins and finds this uniqueness, all our lives win m our 
union with Him the individuality which is essential to their true 
meaning And just because mdividuals whose hves have umqueuess 
of meaning are here only objects of pursuit, the attainment of this 
very mdividuahty, since it is mdeed real, occurs uot m our present 
form of consciousness, but in a life that now we see not, yet m a 
life whose genuine meaning is continuous with our own human life, 
however far from our present flickenng form of disappointed human 
consciousness that hfe of the final mdividuahty may be. Of this 
our true mchvidual hfe, our present hfe is a ghmpse, a fragment, a 
hint, and in its best moments a visible beginning That this in- 
dividual hfe of all of us IS not something limited m its temporal 
expression to the hfe that now we expenence, foUow’s from the very 
fact that here nothing final or individual is found expressed " 

(pp. I 44 *t 46 ) 

R W Emerson declares that ” the impulse to seek proof of 
immortahty is itself the strongest proof of all.” We expect 
immortality not merely because we desire it , but because the 
desire itself arises from aU that is best and truest and worthiest m 
ourselves. The desire is reasonable, moral, social, religious ; it has 
the same worth as the loftiest ideals, and worthiest aspirations 
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of the soul of man. The loss of the belief casts a <iark shadow 
over the present life. “ No sooner do we try to get nd of 
the idea of Immortality — than Pessimism raises its head . . . 
Human griefs seem lit^ worth assuaging ; human happuiess 
too paltry (at the best) to be worth mcreasmg. The whole 
moral world is reduced to a point. Good and evil, right and 
wrong, become infinitesimal, ephemeral matters. Tlie affections 
die away — die of their own conscious feebleness and uselessness 
A moral paralysis creeps over us ” (Natural Reltgton, Post- 
script). llie behef exercises a potent moral influenc'e, “ The 
day,*' says Ernest Renan, “ m which the behef m an after-life 
shall vanish from the earth will witness a terrific moral and 
spiritual decadence. Some of us perhaps might do without 
It, provided only that others held it fast But there is no lever 
capable of raising an entire people if once they hate lost their 
faith m the immortality of the soul ” (quoted by A W Momcrie, 
Immortality, p q) 'i'o this belief, many and good as are the 
arguments which can !:>€ advanced for it, a confident certam4 
is given by Christian faith in tlie Risen lord, and the life and 
immorlali^ which he has brought to light m his Gospel 

In adfbtion to the works referred to above, see R K. Gaye, 
The Platonic Conception of Immortality and its Connexion with the 
Theory of Ideas (190.1) , R H Charles, 4 Critical History of the 
Doctrine of a Future Life in Israel in Judaism and in Christ lanitv 
(1899) , E Petavd, The Problem of Immortality (Eng. trans. by F A 
Freer, 1892) , J Fl^ke, The DtsUny of Man, vtetoed in the Light of 
hts Ortgut (1884) , G A Gordon, Immortality and the New Jheodtcy 
(1897) , Henry Buckle, The After Life (1907) (V E G *) 

IMMUNITY (from Lat imtnums, not subject to a munus or 
public service), a general term for exemption from liability, 
principally used m the legal sense discussed below, but also m 
recent times in pathology (for which see Bactfrioiogy). In 
international law the term (“ not serving,” “ not subject ”) 
implies exemption from the junsdution of the stale which 
otherwise exercises jurisdiction where the immunity arises 
It IS thus apphed to the cx( eptional position granted to sovereigns 
and chiefs of states generally, and then direct reprcsentatix es 
in the states to which they are accredited 

Under Exierritoriality is treated the inviolalnlity of 
embassies and legations and the application of the material 
side of the doctrine of immunity As a right appertaining to 
the persons of those who enjoy it, the doctrine has grown out 
of the necessity for sovereign;* of respecting each other's persons 
in their common interest To be able to negotutc without 
danger of arrest or mterfeience of any kmd with their persons 
was the only condition upon which sovereigns would have been 
able to meet and discuss their joint inteiests. With the develop- 
ment of states as independent entities and of intercourse between 
them and their “ nationals,” the work of diplomatic missions 
increased to such an extent that instead of having merely 
occasional ambassadors as at the beginning, states found it 
expedient to have resident representatives with a permanent 
residence. Hence the sovereign’s inviolabihty becomes vested 
in the person of the sovere^n’s delegate, and with it as a necessar> 
corollary the exterritoriality of his residence. Out of the further 
expansion of the work of diplomatic missions came duplication 
of the personnel and classes of diplomatic sccretories, who as 
forming part of the embassy or legation also had to be covered 
by the diplomatic immunity. 

In no branch of international intercourse have states shown 
so laudable a respect for tradition as m the case of this immimity, 
and this in spite of the hardship which frequently arises for 
private citizens through unavoidable dealings with members 
of embassies and legations The Institute of International Law 
(see Peace) at their Cambridge session m 1895 drew up the 
following rules, ^ which may be taken to be the only precise 
statement of theory on the subject, for the guidance of foreign 
offices in dealing with it ; — 

Aar i, — Pabhc nuxuaters are inviolable. They also eiuoy 
'* extemtoriaUty,” m the sense and to the extent hereinafter 
mentioned and a certain number of unmnnities 

Art. 2. — The privilege of mvioIabiU ty extends ■ (i) To all clasaes 

* The rules were drawn up in French The author of this article 
is responsible for the translatuin of them 


of public nuiustem who regularly represent their soverai^ or their 
country , {2) To aU persons forming jiart of tlie olhaal staff of a 

X 'omatic mission , (3) To all persons forming part of its non- 
lal staff, under reserve, that it they belong to the country where 
the mutsion resides they only enjoy it withm the official residence 
Art j — The government to which the muuster is accredited 
must abstain from all offence, insult or violence against the persons 
entitled to the privilege, must set an exampk m the resjxict which 
IS due to them and protect them by specially rigorous penalties 
from all offence, insult or wolrnce on the part of the mlmbitants of 
Uie country, so that they ma> devote themselves to liicir duties in 
perfect freedom 

\RT 4 - Immunity apphes to everything necessary for the 
fnliilment by ministers of their duties, especially to personal effects, 
papers, archives and correspondence. 

Art 5 — It lasts during the whole time which Uic minister or 
diplomatic olhcial siiends, m Ins official capacity, in the country 
to which he has Im'cii sent 

It continues even m time of war between the two j>owers during 
the period ncccssarv to enable the minister to have the country 
with lus stall and effects 

Art 6 — Inviolability cannot be claimed (1) In case of legitimate 
defence on the part of private persons against acts committed by 
the persons who enjov the privilege, (2) In case of risks meurred 
by any of the jiersons m question voluntarily or needlessly (j) In 
case of improper act* committed by Ihcnij provoking on the part 
of the state to which the miuistor is accredited measures of defence 
or precaution , but, except in a case of extreme urgency, this state 
should confine itsHf to reporting the facts to the minister's govern- 
ment, requesting the punishment or tlie recall of the guilty agent 
and, if necessary, to surrounding the official rcsideni e to prevent 
unlawful communications or manifestations 

Immunity with Itespect to I axes 
Vkt 11. public minister m a foreign country', fuuctionarics 
officially attached to Ins mission and the members of their families 
residing with them, are exempt from paying (i) Personal direct 
taxes and sumptuary taxes ; ( j) (iencraJ taxes on property, whether 
on capital or income (3) War contributions , (4) Guhlorus duties 
m respect of ai tides for their uursonnl use. 

Each government shall indicate the grounds (;M$<i/ica/iutis) to 
which these exemptions from taxation shall be subordinate!! 

Immunity from Juttsdichon 

\Kr 12 — \ public mmistcr in a foreign country, functionaries 
officially attached to his mission and the members of th«r families 
residing with them, are exemjJt from all jurisdiction, cjvd or crmunal, 
of the state to wluch thev are accredited , la principle, tiiey are 
only subject to the civil and cniruiiai junsdictiou of tin a own 
couiitrj A claimant may apply to tlic courts of the cajuUil of the 
country of the minister, subject to the nglit of the mmistcT to 
prove that he has a different domicile in his country 

Art 13 — With respect to crimes, persons indicated m the pre- 
coduig article remain subject to the penal laws of their own country, 
a»» if they had committcxf the acts m their own country 

\rt 14 -The immunity attaches to tlie function in resjject of 
acts connected with the function As regards acts done swat In 
oonnexion with the function, immunity can only be claimod bo kmg 
as the function lasts. 

Art. 15 — Persons of the nationality of the country to Uie 
government of which they arc accrcditcrl cannot claim the privihge 
of immunity 

Art 16 — Immwmty from |urudiction cannot be invokiKl : (i) 
In case of proceedings takcai by reason of engagonents entered 
mto by the exempt penson, not in his official or private cajiacity, 
but in the t xcrci'e of a profession earned on by him in the country 
concurrently with hw diplomatic functions j (2) In respect of real 
actions, including possessory actions, relating to anything movable 
or immovable m the country 

It exists even m case of a breach of the law which mav endanger 
public order or safety, or of crime against the safety (A the state, 
without prejudice to such step* as the territorial government may 
take for its own protection 

Art. 17 —Persons entitled to immunity from jurisdiction way 
refuse to ajipcar as witnesses before a territorial court on condition 
that, if required by diplomatic intervention, they shall give their 
testimony m the official residence to a magistrate of the countary 
appakrtod for the purpose. 

Further questions connected with Immunity and Exterri- 
toriality (qjo.) arise out of the difierent mdustxial enterprises 
undertaken by states, such as posts, telegraphs, telephones, 
railways, steamships, &c , which require regulation to prevent 
conflicts of interest between the state owners and the private 
interests involved in these enterprises {T Ba.) 

IMOLA (anc. Forum Comslit), a town and episcopal see of 
Emiha, Italy, in the province of J^logna, from wLch it is 21 m 
SJE. by rad, 140 ft. above sea-level Pop. (jqor) 12/558 (town) , 
33,144 (commune) The cathedral of S. Cassiano hu be^ 
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modernized , it possesses interestmg reliquaries, and contains 
the tomb of Petrus Chrysologus, archbishop of Ravenna (d. 451), 
a native of Imola. S. Domenico has a fine Gothic portal and 
S Maria in Regola an old campanile The town also contains 
some fine palaces. The communal library has .some MSS , 
including a psalter with miniatures, that once belonged to Sir 
Thomas More. The citadel is square with round towers at the 
angles , it dates from 1304, and is now used as a prison Imola 
has a large lunatic asylum with over 1200 inmates Innocenzo 
Francucci (Jnnocenzo da Imola), a painter of the Bolognese 
school (1494-1549), was a native of Imola, and two of his works 
are preserved m the Palazzo del ('omune. The Madonna del 
Piratello, 2 m outside the town to the N W , is m the early 
Renaissance style (1488), the campanile was probably built 
from Bramante’s plans in 1506 

The am lent Forum Comehi, a station on the Via Aemilia, 
IS said by Prudentius, writing in the 5th century a d , to have 
been founded by Sulla ; but the fact that it belonged to the 
Tribus Polka shows that it already possessed Roman citizenship 
before the Social war In later times we hear little of it , Martial 
published his third book of epigrams while he was there In the 
Lombard period the name Imolas begins to appear. In 1480, 
after a chequered history, the town came into the possession 
of Girolamo Riario, lord of P'orli, as the dowry of his wife Caterina 
Sforza, and was inc orporated with the States of the Church by 
Caesar Borgia in 1500. 

IMP (0 Eng tmpa, a graft, shoot , the verb imptan is cognate 
with Ger. impfen, to graft, inoculate, and the Fr mter , the 
ultimate origin is probably the Gr. to implant, cf 

</i</>vTos, engrafted), originally a slip or shoot of a plant or tree 
used for grafting This use is seen m Chaucer {Prologue to the 
Monk's Tale, 68) “ Of fieble trees ther comen wrecched ympes ” 
The verb “ to imp ” in the sense of “ to graft ” was especially 
used of the grafting of feathers on to the wing of a falcon or hawk 
to replace broken or damaged plumage, and is frequently used 
metaphorically Like “ scion,” ” imp ” was till the 17th century 
used of a member of a family, especially of high rank, hence 
often used as equivalent to “ child ” The New English Dictionary 
quotes an epitaph (1584) m the Beauchamp chapel at Warwick, 
“ Ileere resteth the body of the noble Impe Robert of Dudley 
sonne of Robert Erie of Leycester ” The current use of 
the word for a small devil or mischievous sprite is due to the 
expressions “ imp of Satan, or of the devil or of hell,” m the 
sense of ” child of evil.” It was thus particularly applied to the 
demons supposed to be the ” familiar ” .spirits of witches. 

IMPATIENS, m botany, a genus of annual or biennial herbs, 
sometimes becoming shrubby, chiefly natives of the mountains 
of tropical Asia and Africa, but also found widely distributed 
in the north temperate zone and in South Africa. The flowers, 
which are purple, yellow, pink or white and often showy, are 
spurred and irregular in form and borne m the leaf-axils. The 
name is derived from the fact that the seed-pod when ripe 
discharges the seeds by the elastic separation and coiling of the 
valves Impatiens Noli-me-tangere, touch-me-not, an annual 
succulent herb with yellow flowers, is probably wild in moist 
mountainous districts in north Wales, I^ncashire and West- 
morland. /. Roylei, a tall hardy succulent annual with rose- 
purple flowers, a Himalayan species, is common m England as a 
self-sown garden plant or garden escape. /. Balsamina, the 
common balsam of gardens, a well-known annual, is a native 
of India ; it is one of the showiest of summer and autumn flowers 
and of comparatively easy cultivation I. Sultani, a handsome 
plant, with scarlet flowers, a native of Zanzibar, is easily grown 
in a greenhouse throughout the summer, but requires warmth 
m winter 

IMPEACHMENT (O Fr. empechement, empeschemerU, from 
empecher or empescher, to hinder, Late Lat impedicare, to entangle, 
pedica, fetter, pes, foot), the English form of judicial parliamentary 
procedure against criminals, in which the House of Commons 
are the prosecutors and the House of Lords the judges. It 
differs from bills of attainder (qv.) in being strictly judicial. 
When the House of Commons has accepted a motion for impeach- 


ment, the mover is ordered to proceed to the bar of the House 
of Lords, and there impeach the accused “ in the name of the 
House of Commons, and of all the Commons of the United 
Kingdom.” The charges are formulated in articles, to each of 
which the accused may deliver a written answer. The prosecution 
must confine itself to the charges contained in the articles, though 
further articles may be adhibited from time to time. The 
Commons appoint managers to conduct the prosecution, but 
the whole House in committee attends the trial I he defendant 
may appear by counsel The president of the House of Lords 
is the lord high steward, in the case of peers impeached for high 
treason ; in other cases the lord chancellor. The hearing takes 
place as in an ordinary trial, the defence being allowed to call 
witnesses if necessary, and the prosecution having a right of 
reply. At the end of the case the president “puts to each peer, 
lieginnmg with the junior baron, the questions upon the first 
article, whether the accused be guilty of the crimes charged 
therem Each peer m succession rises m his place when the 
question is put, and standing uncovered, and laying his right 
hand upon his breast, answers, ‘ Guilty ’ or ‘ Not guilty,’ as the 
case may be, ‘ upon my honour.’ Each article is proceeded 
with separately m the same manner, the lord high steward 
giving his own opinion the last ” (May’s Parliamentary Practice, 
c. xxiii ). Should the accused be found guilty, judgment follows 
if the Commons move for it, but not otherwise The Commons 
thus retain the power of pardon in their own hands, and this 
right they have in several cases expressly claimed by resolution, 
declaring that it is not parliamentary for their lordships to give 
judgment “ until the same be first demanded by this House.” 
Spiritual peers occupy an anomalous position m the trial of 
peers, as not being themselves ennobled m blood , on the im- 
peachment of Danby it was declared by the Lords that Spiritual 
peers have the right to stay and sit during proceedings for 
impeachment, but it is customary for them to withdraw before 
judgment is given, entering a protest ” saving to themselves 
and their successors all such rights in judicature as they have 
by law, and by right ought to have ” An impeachment, unlike 
other parliamentary proceedings, is not interrupted by proroga- 
tion, nor even by dissolution Proceedings in the House of 
Commons preliminary to an impeachment are subject to the 
ordinary rules, and m the Warren Hastings case an act was passed 
to prevent the preliminary proceedings from discontinuance by 
prorogation and dissolution A royal pardon cannot be pleaded 
in bar of an impeachment, though it is within the royal prerogative 
to pardon after the lords have pronounced judgment The point 
was raised in the case of the earl of Danby m 1679, and the rule 
was finally settled by the Act of Settlement Persons found 
guilty on impeachment may be reprieved or pardoned like other 
convicts Impeachment will he against all kinds of crimes and 
misdemeanours, and against offenders of all ranks In the case 
of Simon de Beresford, tried before the House of Lords in 1330, 
the House declared ” that the judgment be not drawn into 
example or consequence in time to come, whereby the said peers 
may be charged hereafter to judge others than their peers,” 
from which Blackstone and others have inferred that “a commoner 
cannot be impeached before the Lords for any capital offence, 
but only for high misdemeanours ” In the case of Edward 
Fitzharris in 1681, the House of Commons in answer to a resolu- 
tion of the Lords suspending the impeachment, declared it to 
be their undoubted right “ to impeach any peer or commoner 
for treason or any other enme or misdemeanour.” And the 
House of Lords has m practice recognized the right of the 
Commons to impeach whomsoever they will The procedure 
has, however, been reserved for great political offenders whom 
the ordinary powers of the law might fail to reach. It has now 
fallen into desuetude The last impeachments were those of 
Warren Hastmgs (1788-1795) and Lord Melville (i8o6), but an 
unsuccessful attempt was m^e by Thomas C. Anstey to impeach 
Lord Palmerston m 1848. The earliest recorded mstances of 
unpeachment are those of Lord Latimer in 1376 and of Pole, 
earl of Suffolk, in 1386. From the time of Edward IV. to 
Elizabeth it fell into disuse, ” partly,” says Hallam, '' from the loss 
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of that control which the Commons had obtained under Richard 
II, and the Lancastrian kings, and partly from the preference 
the Tudor princes had given to bills of attainder or pains and 
penalties when they wished to turn the arm of parliament against 
an obnoxious subject.” Revived m the reign of James I. it 
became an instrument of parliamentary resistance to the crown, 
and It was not unfrequently resorted to in the first three reigns 
after the Revolution 

In the United States the procedure of impeachment both in 
the national and in almost all of the state governments is very 
similar to that described above The national constitution 
prescnbes that the House of Representatives ” shall have the 
sole power of impeachment ” and that “ the Senate shall have 
the sole power to try all impeachments ” The House appoints 
managers to conduct the prosecution at the bar of the Senate, and 
the vote of the Senate is taken by putting the question separately 
to each member, who, during the trial, must be on oath or affirma- 
tion In ordinary cases the president or president pro tempore of 
the Senate presides, but when the president of the United States 
IS on trial the presiding officer must be the chief justice of the 
United States Supreme Court. A two-thirds vote is necessary for 
conviction The president, vice-president or any civil officer of 
the United States may be impeached for “ treason, bribery or 
other high cnmes and misdemeanours,” and if convicted, is re- 
moved from office and may be disqualified for holding any office 
under the government in future. The officer after removal is also 
“ liable and subject to indictment, trial, judgment and punish- 
ment, according to law ” The term ” civil officers of the United 
States ” has been construed as being inapplicable to members of 
the Senate and the House of Representatives The president’s 
pardoning power does not extend to officers convicted, on im- 
peachment, of offences against the United States Since the 
organization of the Federal government there have lieen only 
eight impeachment trials before the United States Senate, and of 
these only two— the trials of Judge John Pickering, a Federal 
District judge for the District of New Hainjishire, in 1803, on a 
charge of making decisions contrary to law and of drunkenness 
and profanity on the bench, and of Judge W. H. Humphreys, 
Judge of the Federal District Court of Tennessee, in 1863, on a 
charge of making a secession speech and of accepting a judicial 
position under the Confederate Government — resulted in convic- 
tions The two most famous cases are those of Justice Samuel 
Chase of the United States Supreme Court in 1805, and of Presi- 
dent Andrew Johnson, the only chief of the executive who has 
been impeached, in 1868 There is a conflict of opinion with re- 
gard to the power of the House to impeach a Federal officer who 
has resigned his office, and also with regard to the kind of offences 
for which an officer can be impeached, some authorities maintain- 
ing that only indictable offences warrant impeachment, and others 
that impeachment is warranted by any act highly prejudicial 
to the public welfare or subversive of any essential principle 
of government The latter view was adopted by the House of 
Representatives when it impeached President Johnson. 

IMPERIAL CHAMBER {Retchskammergericht), the supreme 
j'udicial court of the Holy Roman Empire, during the period 
between 1495 and the dissolution of the Empire in 1806 From 
the early middle ages there had been a supreme court of justice 
for the Empire — the Hofgericht (or curta tmperatorts, as it were), 
in which the emperor himself presided. By his side sat a body 
of assessors (Urthetls finder), who must be at least seven in number, 
and who might, in solemn cases, be far more numerous, ^ the 
assessors who acted vary mg from time to time and from case 
to case The Hofgericht was connected with the person of the 
emperor ; it ceased to act when he was abroad , it died with 
his death. Upon him it depended for its efficiency , and when, 
in the 15th century, the emperor ceased to command respect, 
his court lost the confidence of his subjects. The dreary reign 
of Frederick III. administered its deathblow and after 1450 
it ceased to sit Its place was taken by the Kammergertch, 

* For instance, all the members of the diet might serve as Urthetls- 
finder in a case like the condemnation of Henry the Lion, duke of 
Saxony, in the 12th century 
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which appeared side by side with the Hofgericht from 1415, and 
after 1450 replaced it altogether. The kmg (or his deputy) 
still presided m the Kammergericht and it was still his personal 
court , but the members of the court were now officials — the 
constltartt of the unperial aula (or Kammer, whence the name 
of the court). It was generally the legal members of the council 
who sat m the Kammergericht (see under Aui ic Council) , 
and as they were generally doctors of civil law, the court which 
they composed tended to act according to that law, and thus 
contributed to the ” Reception ” of Roman law into Germany 
towards the end of the 15th century. The old Hofgericht had 
been filled, as it were, by amateurs (provided they knew some 
law, and were peers of the person under trial), and it had acted 
by old customary law , the Kammergericht, on the contrary, was 
composed of lawyers, and it acted by the written law of Rome 
Even the Kammergericht, however, fell into disuse in the later 
years of the reign of Frederick III , and the creation of a new 
and efficient court became a matter of pressing necessity, and 
was one of the most urgent of the reforms which were mooted 
in the reign of Maximilian I 

This new court was eventually created in 1405 , and it bore 
the name of Retchskammergeruht, or Imperial Chamber. It 
was distinguished from the old Kammergericht by the essential 
fact that It was not the personal court of the emperor, but the 
official court of the Empire (or Ac/c/i— whence its name) This 
change was a natural result of the peculiar c haracter of the move- 
ment of reform which was at this time attempted by the electors, 
under the guidance of Hertold, elector of Mainz 'Iheir aim 
was to substitute for the old and personal council and court 
appointed and controlled by the emperor a new and official 
council, and a new and offaial court, appointed and controlled 
by the diet (or rather, in the ultimate resort, by the electois) 
TTie members of the Imperial Chamber, which was created by 
the diet in 1495 in order to serve as such a court,-* were therefore 
the agents of the Empire, and not of the emperor The emperor 
appointed the president , the Empire nominated the assessors, 
or judges * There were originally sixteen assessors (afterwards, 
as a rule, eighteen) * half of these were to be doctors of Roman 
law, while half were to be knights , but after 15155 it liccame 
necessary that the latter should be learned in Roman law, 
even if they had not actually taken their doctorate. 

Thus the Empire at last was possessed of a court, a court 
resting on the enactment of the diet, and not on the emperor’s 
will , a court paid by the Empire, and not by the emperor , 
a court resident in a fixed place (until 1693, Spires, and after- 
wards, from 1693 to 1806, Wetzlar), and not attached to the 
emperor’s person. The original intention of the court was that 
It should repress private war (Fehde), and maintain the public 
peace (Landfrtede) The great result which in the issue it served 
to achieve was the final “Reception” of Roman law as the 
common law of Germany That the Imperial Chamber should 
itself administer Roman law was an inevitable result of its com- 
position , and It was equally inevitable that the composition 
and procedure of the supreme imperial court should be imitated 
in the various states which composed the Empire, and that 
Roman law should thus become the local, as it was already 
the central, law of the land 

'fhe province of the Imperial Chamber, as it came to be 
gradually defined by statute and use, extended to breaches of 
the public peace, cases of arbitrary distraint or imprisonment, 
pleas which concerned the treasury, violations of the emperor’s 
decrees or the laws passed by the diet, disputes about property 
between immediate tenants of the Empire or the subjects of 
different rulers, and finally suits against immediate tenants of 
the Empire (wfth the exception of criminal charges and matters 
relating to imperial fiefs, which went to the Aulic Council) It 

- The attempt to create a new and official council ultimately 
failed 

' More exactly, the emperor nonunates, according to the regular 
usage of later tunes, a certain number of members, partly as emperor, 
and partly as the sovereign of his hereditary estati s , while the 
rest, who form the majority, are nominated partly by the electors 
and partly by the six ancient circles 
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hod also cognizance m coses of refusal to do justKe ; and it acted 
as a court oi appc'al from territorial courts in civil and, to a smaU 
extent, m criminal cases, thougia it lost its competence as a court 
of appeal m all territories which enjoyed a prmtegium de mn 
appellando (such as, eg. the territories of the electorsX The 
business of the court was, however, badly done ; the delay waa 
interminable, thanks, m large measure, to the want of funds, 
which prevented the maintenance of the proper number of judges. 
In all Its bwsincsa it suffered from the competition of the Aube 
Council , for that bonly, having lost all executive com- 
petence after the i6th century, had also devoted itself exclusively 
to judicial work. Composed of the personal advisers of the 
emperor, the Aulic Council did justice on his behalf (the erection 
of a court to do justice for the Empire having left the emperor 
still |x)sscsscd of the right to do justice for himself through 
his eonstltmti) , ai>d it may thus be said to be the descendant 
of the old Kammergencht 'fhe competition between the Aulic 
Council and the Imperial Chamber was finally regulated by 
the treaty of Westphalia, which laid it down that the court 
whi( h first dealt with a case should alone have competence to 
pursue it. 

Soe R Schroder, I^hriituh dtr detUseken Rerhiigescfnchte (l..eipzig, 
1904) , J N Harpprecht, Staatsarchtv des Retchskammeraiertckta 
(1757-1785) . and G Stobbe, Reichsholgertohi und Keichskammer^ 
genchl (Leipzig, 1878) (C Br ) 

IMPERIAL CITIES OR TOWNS, the usual English translation 
of HetehsstadU, an expression of frequent occurrence in German 
history. These were cities and towns subject to no authority 
except that of the emperor, or German king, m other wonls 
they were immediate , the earliest of them stood on the demesne 
land of their sovereign, and they often grew up around his 
palaces, A distinction wa& thus made between a Retchsstadi 
and a Landstadt, the latter being dependent upon some prince, 
not upon the emperor direct. The term Freie Retcksstadl, which 
is sometimes used in the same sense as Retchsstadt, is rightly 
only applicable to seven cities, Basel, btmssburg, Spires, Wornts, 
Mainz, Cologne and Ktgensburg. Having freed themselves 
from the domination of their ecclesiastical lords these called 
themselves hrnstadte and in practice theu position was in- 
distinguishable from that of the Rnchssiadte 

In the middle ages many other places won the coveted position 
of a Retchsstadt Some gained it by gift and others by purchase , 
some won it by force of arms, otliers usurped it durmg times 
of anarchv, while a number secured it through the extinction 
of dominant families, like the Hohenstaufen 'I'here were many 
more free towns in southern than in northern Germany, but 
tlieir number was continually fluctuating, for their liberties 
were lost much more quickly than they were gained. Mainz 
was conquered and subjected to the archbishop m 1462. Some 
free towns fell into the hands of various princes of the Empire 
and others placed themselves voluntarily under such protection 
Some, like Donauworth m 1607, were deprived of their privileges 
by the emperor on account of real, or supposed, offences, while 
others were separated from the Empire by cimquest. In 
1648 Besan^on passed mto the possession of Spam, Basel 
had already thrown in its lot with the Swiss confedeiation, 
while Strassburg, Colmar, Hagenau and others were seized by 
Louis XIV. 

Meanwhile the free towns had been winning valuable privileges 
m addition to those which they already possessed, and Uie 
^^'ealthIC^ among them, like Lubeck and Augsburg, were practi- 
cally tn imperiQ, waging war and making peace, and 

ruling their people without any outside interference. But they 
had also learned that union is strength. They formed alliances 
among themselves, both for offence and for defence, and these 
Stadtebunde had an important influence on the course of Gennan 
history m the 14th and 15th centuries. These leagues were 
frequently at war with the ecclesiastical and secular potentates 
of their district and m general they were quite able to hold their 
own in these quarrels. The right of the free towns to be repre- 
sented in the imperial diet was formally recognized in 1489, and 
about the same time they divided themselves into two groups, 


or benches, the Rhenish and the Swabian. By the peace of 
Westphaha ui 1648 they were formally constituted as the third 
college of the diet. A list drawn up in 1432 mentions 75 free 
cities, another drawn up in 1521 mentions 84, but at the tune 
of the French Revolution the number had decreased to 51. At 
this time the Rhenish free cities were . (.ologne, Aix-la-Chapelle, 
Lubeck, Worms, Spires, Frankfort-on-the-Main, Goslar, Bremen, 
Hamburg, Muhlhausen, Nordhausen, Dortmund, Friedberg and 
Wetzlar The Swabian free aties were : Regensburg, Augsburg, 
Nuremberg, Ulra, Esslmgen, Reutlingen, Nordhngen, Rothen- 
burg-on-the-Tauber, Sehwabisch-Hall, Rottwcil, Ueberbngen, 
Heilbronn, Memmmgen, Gmund, Dinkelsbuhl, Lindau, Biberach, 
Ravensburg, Schweinfurt, Kempten, Wmdsheim, Kaufbcuem, 
Wed, Wangen, Isny, Pfullendorf, Offenburg, I^utkirch, Wimpfen, 
Weissenburg, Giengen, Gengenbach, ^ 11 , Buchorn, Aalen, 
Buchau and Bopfingen But a large proportion of them 
had as little claim to their exception^ position as the pocket 
Ixiroughs of Great Britain and Ireland had before the passing of 
the Reform Bill of 1833. 

By the peace of Lundville in 1801 Cologne, Aix-la-Chapelle, 
Wonns and Spires were taken by France, and by the decision 
of the imperial deputation of 1^3 six cities only Hamburg, 
Lubeck, Bremen, Augsburg, Frankfort-on-Main and Nuremberg, 
were allowed to keep their Reuhsfrethett, or m other words to 
hold directly of the Empire. This number was soon further 
reduced. On the dissolution of the Empire in 1806 Augsburg 
and Nuremburg passed under the sovereignty of Bavaria, and 
Frankfort was made the seat of a duchy for Karl Theodor von 
Dalberg, elector and archbishop of Mainz, who was appointed 
prince primate of the Confederation of the Rhme. When the 
German Confederation was established in 1815 Hamburg, 
Lubeck, Bremen and Frankfort were recognized as free cities, 
and the first three hold that position m the modern German 
empire , but Frankfort, in consequence of the part it took m 
the war of 1866, lost its independence and was annexed by 
Prussia. 

In the earlier years of their exi.stence the free cities were under 
the jurisdiction of an imperial officer, who was called the 
Rnehsvogt or imperial advocate, or sometimes the Reichsschult- 
hfltss or imperial procurator As time went on many of the 
cities purchased the right of filling these offices with their own 
nominees , and m several ]n.stances the imperial authority fell 
practically mto desuetude except when it was stirred into action 
by peculiar circumstances. The internal constitution of the 
free cities was organized after no common model, although 
several of them had a constitution drawn up m imitation of 
that of Cologne, which was one of the first to assert its 
independence. 

For the Wstorv of the free aties, see J. J Moser, Reteksstadttseket 
Handbuch (Inbxngen, 173a) , D. Anmcrkungen liber dte 

Oeschtchie dcr Reichsstadtc (Ulm, 1775) . A Wendt, Reschrethung 
der kaiserluben freien RetchsstadU (Leipzig, 1804) , O W Hugo, 
Dte Mediahvtrung der deuterken Reichsstddte (Carlsruhe, 1838J , G 
Waltz, DtvUscke V tefassungsgaschtchU (Kid, 1844 fol ) . G L von 
Maurer, Gesehiekte der Stddteverfassvtng tn Deutschland (Erlangen, 
186^1871) , W. Vmold, Verfassungsgeschichte der deutseken 
Fretstadte (Gotha, 1854) , P Bruickc, Dte Entwxckelung dtr Rnchs^ 
standschafi der Stddie (Hamburg, 188G , A M Ehrentraut, UnUr- 
snekungen ilher dte Fmge der Fret- una Reichsstddte (Leipzig, 1903) : 
and S. Rietschel, UnUtsuckungemur Geschtekte der deutseken Stadtver- 
fassung (Leipzig, 1905). See also the article Commune, {\. W. H •) 

IMPEY, SIR ELUAH (iTyt-iSoo), chief justice of Bengal, 
was bom on the J3th of June 1732, and educated at West- 
minster with Warren Hastings, who was his intimate friend 
throughout life. In 1773 he was appointed the first chief justice 
of the new supreme court at Calcutta, and in 1775 presided at 
the trial of Nuncomar (qv.) for forgery, with which his name 
has been cbieffy connected in history. His impeachment was 
unsuccessfully attempted m the House of Commons m 1787, 
and he is accused by Macauky of conapirmg with Hastings to 
eomimt a judicial murder ; but the whole question of the trial 
of Nuncomar has been exammed in detail by Sir James Fitzjames 
Stephen, who states that '* no man ever had, or could have, a 
fairer trial than Nuncomar, and Impey in particular behaved 
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With absolute fairness and as much indulgence as was compatible 
with his duty " 

See E B Impey, 5 «i' /mptfy (1846) : and Sir James Stephen, 
PAe btory of Nuncomar and thA Impeachment of Str Elijah ftnpev 
(1885) 

IMPHAL, the capital of the state of Manipur (<f.v ) in eastern 
Bengal and Assam, on the north-east frontier of India, situated 
at the confluence of three rivers Pop (1901) 67,903. It is 
really only a collection of villages buried amid trees, with a 
clearing containing the palace of the raja, the cantonments, and 
the houses of the few European residents 

IMPLEMENT (Lat tmplementum, a fillmg up, from tmplere, 
to fill), in ordinary usage, a tool, especially in thie plural for the 
set of tools necessar}'^ for a particular trade or for completing a 
particular piece of work (see Tools) It is also the most general 
term applied to the weapons and tools that remain of those 
used by primitive man The Late I.at ttnplemfntum, more 
usuallv m the plural, tmplementa, was used fo^r all the objects 
necessary to stock or “ fill up ” a house, farm, &c , it was thus 
applied to furniture of a house, the vestments and sacred vessels 
of a churcii, and to articles of clothing, &c The transition to 
the necessary outfit of a trade, &c , is easy In its original 
l^tm sense of “ filling up,” the term survives in Scots law, 
meaning full performance or ” fulfilment ” of a contract, agree- 
ment, &c. , ‘‘to implement ” is thus also used m Scots law for 
to carry out, perform. 

IMPLUVIUM, the Latin term fur the sunk part of the floor 
in the atrium of a Greek or Roman bouse, which was aintnvcd 
to receive the water passmg through the compluvium (qv) of 
the roof. The impluvium was generally in marble and sunk 
about a foot Ijelow the floor of the atrium 

IMPOSITION (from Lat. tmponere, to place or lay upon), in 
ecclesiastical usage, the ” laying on ” of hands by a bishop at 
the services of confirmation and ordmation as a sign that some 
special spiritual gift is conferred, or that the recipient is set apart 
for some spiecial service or work The word c> also used of the 
levying of a burdensome or unfair tax or duty, and of a penalty, 
and hence is applied to a punishment task given to a schoolboy 
From “ impose ” in the sense of “ to pa.ss off ” on 'joine one, 
imposition means also a trick or deception in the printing 
trade the term is used of the arrangement of pages of type in 
the ” forme,” being one of the stages between composing and 
printing 

IMPOST (through the 0 . Fr from Lat unposttum, a thing 
laid upon another , the modern French is tmpot), a tax or tribute, 
and particularly a duty levied on imported or exported mer- 
chandise (see Taxaiion, Customs Duties, Excise, &c ) In 
architecture, ” impost ” (in German Kampfer) is a terra applied 
m Italian to the doorpost, hut in English restricted to the upper 
member of the same, from which the arch sprmgs lliis may 
either be in the same plane as the arch mould or projecting and 
forming a plain band or elaborately moulded, m which case the 
mouldings are known as impost mouldings Sometimes the 
complete entablature of a smaller order is employed, as in the 
case of the Venetian or Palladian wmdow, where the central 
»:)pening has an arch resting on the entablature of the pilasters 
which flank the smaller wmdow on each side In Romanesque 
and Gothic work the capitals with their abaci take the place of 
the impost mouldings. 

IMPOTENCE (Lat tmpatenUa, want of power), the term used 
in law for the mability of a husband or wife to have marital 
intercourse In English matrimonial law if impotence exists in 
either of the parties to a marriage at the time of its sokmaization 
the marriage is voidable aP imho A suit for nulhty on the ground 
of impotence can only be brought by the party who suffers the 
injury Third persons — ^however great their interest— cannot 
sue for a decree on this ground, nor can a marriage be impeached 
after the death of one of the parties. The old rule of the eedest- 
astical courts was to require a triennial cohabitation between the 
parties prior to the institution of the swit, but this has been 
practically abrogated {G v. G , 1871, L.R. 2 P CD. 287X 
suits for nullity on the ground of impotence, medical evidence 
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as to the condition of the parties is necessary and a ('ommission 
of two medical inspectors is usually appointed by the registrar 
of the court for the purpose of examining the parties , such 
cases are heard m camera, In the United States impotence is 
a ground for nulhty m most states In Germany it is» ret ognixed 
as a ground for annulment, but not so m k ranee 

IMPRESSIONISM. The word ” Impressionist ” has come 
to have a more general ^>plication m EnglaJid than m France, 
where it took currency as the nickname of a definite group of 
painters exhibiting together, and was adopted by themselves 
during the conflict of opinion which the novelty of their art 
excited The word therefore belongs to the class of nicknames 
or battle-names, like “ Romanticist,” ” Naturalist," ” Realist,” 
wluch preceded it, words into which the acuteness of controversy 
infuses more of theoretical purport tlian the work of the artists 
denoted suggests to later tunes Ihe painters included in such 
a ‘^school” differ so much among themstlves, and so little 
from their predecessors compared with the points of likeness, 
that wc may well see in these recurring effi rvescences of official 
and popular distaste rather the shock of individual force in the 
artist measured against contemporary mediocrity than the 
disturbame of a new doctrine The ” Olympia ” of Manet, 
hooted at the Salon of 1865 as subversive of all tradition, decency 
and beauty, strikes the visitor to the Luxembourg rather as tlie 
reversion to a theme of Titian by an artist of ruder vision than 
as the demonstration of a revolutionary in painting Later 
developments of the school do appear to us revolutumary. 
With this warning m a matter still too near us for final judgment, 
we may give some account of the Impressionists proper, and then 
turn to the wider significance sometimes give n the name. 

Ihe words Impresstonutr, Impressiomsme, arc said to have 
arisen from h phrase m the preface to Manet’s (atalogui* of hia 
pictures exhibited la 1867 during tlie Exposition Um\crscllc, 
from which he wav exdudcd “it is the effect,” he wrote, 
“ of sincerity to give to a painter's works a character that niakes 
them resemble a protest, whereas the pamter has only thought 
of rendering lus impression ” An alternative origin is a catalogue 
m which Claude Monet entitled a picture of sunrise at sea 
‘‘ Une Impression ’’ I'he word was probably rauih used in tlie 
discussions of the group, and was caught up by the critics as 
characteristic ' At the earlier date the only meaning of the word 
was a claim for mdivulual liberty of subject and treatment. 
So far as subject went, most, though not all, of Manet’s pictures 
were modern and actual of his Pans, for his power lay in tlie 
representation of the thing before his eye, and not in fanciful 
invention His simplicity in this respect brought him into 
collision With popular prejudice when, in the “ Dt'jcuner sur 
rberbe” (1863), he painted a modern fete champetre The 
actual characters of his p»unting at this jxirind, so fancifully 
reproached and praised, may l^ grouped under two heads. 

(1) The expression of the object by a few carefully chosen values 
m flattish paitches. Those patches are placed side by side with 
little attenuation of their sharp collision This sunplification 
of colour and tone recalls by its broad effects of light and sil- 
houette on the one hand Velasquez, on the other the extreme 
simplification, made by the Japanese for the purposes of colour- 
printing. Manet, Uke the other painters of his group, was 
mfluenced by these newly discovered works of art. The image, 
thus treated, has remarkable hardiness and vigour, and also 
great decorative breadth. Its vivacity and mtensity of aspect 
IS gained by the sacrifice of many mmor gradations, and by the 
ju^ment with which the leading values have been determined 
This matching of values produces, technically, a ” solid ” 
painting, without glazing or elaborate transparency in shadows. 

(2) During this period Manet makes constant progress towards 
a fair, clear colour. In his early work the patches of blond 
colour are relieved against black shadows , later these shadows 
clear up, and in place of an indeterminate brown sauce we find 

• Mr H P Ham Fnswell has pointe<J out that the word " impres- 
sion " occurs frequently in Chevreul's book on colour , but it is also 
current among the critics See Ruskm's chapter on Turner's eomr 
position — " unpresstoa on the mind '' 
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shadows that are colours A typical picture of this period is I Pissarro, Alfred Sisley (1840-1899) is a member of the group. 


the “ Musique aux Tuileries,” refused by the Salon of 1863. 
In this we have an actual out-of-doors scene rendered with a 
frankness and sharp taste of contemporary life surprising to 
contemporaries, with an elision of detail in the treatment of a 
crowd and a seizing on the chief colour note and patch that 
characterize each figure equally surprising, an effort finally to 
render the total high-pitched gaiety of the spectacle as a banquet 
of sunlight and colour rather than a collection of separate 
dramatic groups. 

For life of Isdouard Manet (18)2-1883) see Edmond Bazire, Manet 
(Pans, 1884) An idea of the state of popular feeling may be gained 
by reading Zola’s eloquent defence m Mon Salon, which appeared in 
L'^ivinement (1866) and Edouard Manet (1867), both repnntcd in 
Mes Haines (Pans, 1880) The same author has embodied many of 
the impressionist ideals in Claude Lantier, the fictitious hero of 
L'CEuvre Other writers belonging to Manet's group are Theodore 
Duret, authoi of Les Peintres fran(ms en JS67 and Critique d‘ avant- 
garde, articles and catalogue-prefaces rejmnted 1885 Sec also, for 
Manet and others, J K Huysman’s L'Art moderne (1883) and 
Certains Summaries of the literature of the whole period will be 
found in U Muther, 1 he Historv of Modern Painting (tr Lomlon, 
1890), not always trustworthy in detail, and Miss K G Kingsley, 
A History of French ‘Irt (1899) For an interesting critical account 
see W C Brownell, French Art (1892) 

The second period, to which the name is sometimes limited, 
IS complicated by the emergence of new figures, and it is difficult 
as yet, and perhaps will always remain difficult, to say how 
much of originality belongs to each artist in the group. The 
main features are an intenser study of illumination, a greater 
variety of illuminations, and a revolution in facture with a view 
to pressing closer to a high pitch of light Manet plays his part 
m this development, but we shall not be wrong probably in giving 
to Claude Monet (b 1 840) the chief role as the instinctive artist of 
the period, and to Camille Pissarro (b 1830) a very large part 
as a painter, curious in theory and experiment Monet at the 
early date of 1866 had painted a picture as daring m its naive 
bnitality of out-of-door illumination as the " Ddjeuner sur 
Therbe ” But this picture has the breadth of patch, solidity 
and suavity of paste of Manet’s practice During the siege of 
Pans (1870-71) Monet and Pissarro were in Condon, and there 
the study of Turner’s pictures enlarged their ideas of the pitch 
in lighting and range of effect possible m painting, and also 
suggested a new handling of colour, by small broken touches 
in place of the large flowing touches characteristic of Manet 
This method of painting occupied much of the discussion of the 
group that centred round Manet at the Caf6 Gucrbois, in the 
Batignolles quarter (hence called Vicole de Rattgnolles) The 
ideas were • (i) Abolition of conventional brown tonality. But 
all browns, in the fervour of this revolt, went the way of con- 
ventional brown, and all ready-made mixtures like the umbers, 
ochres, siennas were banished from the palette Black itself 
was condemned. (2) The idea of the spectrum, as exhibiting the 
scries of “ primary ” or “ pure ” colours, directed the reformed 
palette. Six colours, besides white, were admitted to represent 
the chief hues of the spectrum (3) These colours were laid on 
the canvas with as little previous mixture on the palette as 
possible to maintain a maximum of luminosity, and were fused 
by touch on the canvas as little as possible, for the same reason. 
Hence the “ broken ” character of the touch in this painting, 
and the subordination of delicacies of form and suave continuity 
of texture to the one aim of glittering light-and-colour notation 
Justification of these procedures was sought in occasional 
features of the practice of E Delacroix, of Watteau, of J. B. 
Chardin, m the hatchings of pastel, the stipple of water-colour. 
With the ferment of theory went a path prts for translating 
all effects into the upper registers of tone (cf Ruskm’s chapter 
on Turner’s practice in Modern Pointers), and for emphasizing 
the colour of shadows at the expense of their tone The charac- 
teristic work of this period is landscape, as the subject of illumina- 
tion strictly observed and followed through the round of the day 
and of the seasons Other pictorial motives were subordinated 
to this research of effect, and Monet, with a haystack, group of 
poplars, or church front, has demonstrated the variety of lighting 
that the day and the season bring to a single scene. Besides 


and Manet continues his progress, influenced by the new ideas 
in pictures like “ Le Linge ” and “ Chez le P^re I^thuille ” 

Edmond Degas (b 1834), a severe and learned draughtsman, 
IS associated with this landscape group by his curiosity m the 
expression of momentaiy action and the effects of artificial 
illumination, and by his experiments in broken colour, more 
particularly m pastel The novelty of his matter, taken from 
unexplored comers of modem life, still more the daring and 
irony of his observation and points of view, and the strangeness 
of his composition, strongly influenced by Japanese art, enriched 
the associations now gathering about the word “ impressionist ” 
Another name, that of Auguste Renoir (b. 1841), completes 
the leading figures of the group Any “ school ” programme 
would be strained to breaking-point to admit this painter, 
unless on the very general grounds of love of bright colour, 
sunlit places and independence of vision He has no science 
of drawing or of tone, but wins a precarious charm of colour 
and expression. 

The landscape, out-of-doors line, which unites in this period with 
Manet’s lino, may be represented by these names J B Corot, 

B Jongkiod, Boudin, Monet Monet's real teacher was EugC-ne 
loudm (1824 1898) (Sec Gustave Cahen’s Eugene Boudin, Pans, 
1900) 'I hey, an<l others of the group, worked together in a painters’ 
colony at Saint Simeon, near Honfleur It is usual to date the ongin 
of plein-air painting, i e painting out-of-doors, in an out of-doors key 
of tone, from a juctuie Manet paintetl m the garden of de Nittis, just 
before the outbreak of war in 1870 Ihis dates only Manet’s change 
to the lighter key and looser handling It was Monet who carried the 
practice to a logical extreme, working on his canvas only during the 
effect and in its presence The method of Degas is altogether differ- 
ent, vu , a combination in the studio from innumerable notes and 
observations It will be evident from what has been said above that 
impressionistic painting is an artistic ferment, corresponding to the 
scientihc research into the principles of light and colour, just as 
carher movements in painting coincided with the scientific study of 
perspective and anatomy Chevreul’s famous book, already referred 
to, be la lot du contraste simultand des couleurs (1838), established 
certain laws of interaction for colours adjacent to one another 
He still, however, referred the sensations of colour to the three im- 
txissible " pnmanes " of Brewster— red, blue and yellow The 
Voung-Helmholtz theory affected the palette of the Impressionists, 
and the work of Ogden Rood, Colour (Internat Scientific Senes, 
1879-1881), published in Enghsh, French and German, furnished the 
theonsts witn formulae measunng the degradation of pitch suffereil 
by pigments m nuxture 

Ine Impressionist group (with the exception of Manet, who still 
fought for his place in the Salon) exhibited together for the first 
time as L’Exjwsition dts Impressiomstes at Nadar's, Boulevard des 
Capucines, in 1874 They were then taken up by the dealer Durand- 
Ruel, and the succeeding exhibitions in 1876, 1877, 1879, 1880, 1881, 
1882 and 1880 were held by him m various gallenes The full history 
of these exhibitions, with the names of the painters, will be found in 
two works F6hx-F6n6on, Les Impressiomstes en li‘S6 (Pans, 1886), 
and G Geffroy, La Vie artishque (“ Histoire de I'linpressionisme," in 
vol for X894) See also G Lecorate, L'Art impression iste d'aprds la 
collection pnvie de M Durand-Ruel (Pans, 1892) , Duranty, La 
Peintuie nouvelle (1876) Besides the names already cited, some 
others may be added Madame Berthe Monsot, sister-m-law of 
Manet , Paul Cd/anne, belonging to the Manet- Pissarro group , and, 
later, Gauguin J F Raffaelh apphed a " characteristic ” drawing, 
to use his word, to scenes in the dismal suburbs of Pans , Forain, the 
satiric draughtsman, was a disciple of Degas, as also Zandomeneghi 
Miss Mary Cassatt was his pupil Caillebotte, who bequeathed the 
collection of Impressiomst paintings now in the Luxembourg, was 
also an exhibitor , and Boudin, who linked the movement to the 
earlier schools 

The first exhibitions of the Impressionists in London were in 1882 
and 1883, but their fortunes there cannot be pursued in the present 
article, nor the history of the movement beyond its originators 
This excludes notable figures, of which M Besnard may be chosen 
as a type , 

In Manet’s painting, even in the final steps he took towards 
” la pemture claire,” there is nothing of the “ decomposition 
of tones ” that logic^ly followed from the theories of his followers 
He recognized the existence in certain illuminations of the 
violet shadow, and he adopted m open-air work a looser and 
more broken touch. 'The nature of his subjects encouraged 
such a handling, for the painter who attempts to note from 
nature the colour values of an elusive effect must treat form in a 
summary fashion, still more so when the material is in constant 
movement like water. Moreover, m the nver-side subjects 
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near Pans there was a great deal that was only pictonally 
tolerable when its tone was subtracted from the details of its 
form Monets painting carries the shorthand of form and 
broken colour to extremity ; the flowing touch of Manet is 
chopped up into harsher, smaller notes of tone, and the pitch 
pushed up till all values approach the indescent end of the register 
It was in 1886 that the doctrinaire ferment came to a head, and 
what was supposed to be a scientific method of colour was 
formulated. This was pointtlhsme, the resolution of the colours 
of nature back into six bands of the rambow or spectrum, and 
their representation on the canvas by dots of unmixed pigment 
These dots, at a sufficient distance, combine their hues in the 
eye with the effect of a mixture of coloured lights, not of pigments, 
so that the result is an increase instead of a loss of luminosity. 
There are several fallacies, however, theoretical and practical, 
in this “ spectral palette ” and pointillist method. If we depart 
from the three primaries of the Helmholtz hypothesis, there is 
no reason why we should stop at six hues instead of six hundred 
But pigments follow the spectrum series so imperfectly that 
the three primaries, even if we could exactly locate them, limit 
the palette considerably in its upper range The sacrifice of 
black IS quite illogical, and the lower ranges suffer accordingly 
Moreover, it is doubtful whether many painters have followed 
the laws of mixture of lights in their dotting, e g dotting green 
and red together to produce yellow It may be added that 
dotting with oil pigment is in practice too coarse and inaccurate 
a method. This innovation of pointtlhsme is generally ascribed 
to George Seurat (d. 1890), whose picture, “ La Grande Jatte,” 
was exhibited at the Rue Laffitte in 1886 Pissarro experimented 
in the new method, but abandoned it, and other names among 
the Poinhllistes are Paul Signac, Vincent van Gogh, and van 
Rysselberghe. The theory opened the way for endless casuistries, 
and Its extravagances died out in the later exhibition of the 
Independants or were domesticated in the Salon by painters 
like M Henri Martin 

The first modern painter to concern himself scientifically with the 
reactions of complementary colours appears to have been Delacroix 
(J Leonardo, it should be remembered, left some notes on the 
subject) It IS claimed for Delacroix that as early as 1825 he ob- 
served and made use of these reactions, anticipating the complete 
exposition of Chevreul He certainly studied the treatise, and his 
biographers describe a dial-face he constructed for reference He had 
quantities of little wafers of each colour, with which he tried colour 
effects, a curious anticipation of pointillist technique Ihc iwintil- 
lists claim him as their grandfather See Paul Signac, “ D’Rug^ne 
Delacroix au N6o-Impressionnisme " {Revue Blanche, i8g8) For .a 
fuller discussion of the spectral palette see the Saturday Review, 2nd, 
gth and 23rd February and 23rd Match 1901. 

In England the ideas connected with the word Impressionism 
have been refracted through the circumstances of the British 
schools The questions of pitch of light and iridescent colour 
had already arisen over the work of Turner, of the Pre- 
Raphaelites, and also of G. F. Watts, but less isolated and 
narrowed, because the art of none of these limited itself to the 
pursuit of light Pointillisme, after a fashion, existed in British 
water-colour practice But the Pre-Raphaelite school had 
accustomed the English eye to extreme definition in painting 
and to elaboration of detail, and it happened that the painting 
of James M'Neill Whistler ^Grosvenor Gallery, 1878) brought 
the battle-name Impressionism into England and gave it a 
different colour. Whistler’s method of painting was m no 
way revolutionary, and he preferred to transpose values into 
a lower key rather than compete with natural pitch, but his 
vision, like that of Manet under the same influences, Spanish 
and Japanese, simplified tone and subordinated detail. These 
characteristics raised the whole question of the science and art 
of aspect in modern painting, and the field of controversy was 
extended backwards to Velasquez as the chief master of the 
modems. “ Impressionism ” at first had meant individualism 
of vision, later the notation of fugitive aspects of light and of 
movement ; now it came to mean breadth in pictonal vision, 
all the simplifications that arise from the modem analysis of 
aspect, and especially the effect produced upon the parts of a 
picture-field bv attending to the impression of the whole. Ancient 
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painting analyses aspect into three separate acts as form, tone 
and colour. All forms are made out with equal clearness by 
a conventional outline ; over this system of outlines a second 
system of light and shade is passed, and over this again a system 
of colours Tone is conceived as a difference of black or white 
added to the tints, and the colours arc the definite local tints 
of the objects (a blue, a red, a yellow, and so forth) In fully 
developed modern painting, instead of an object analysed 
into sharp outlines covered with a uniform colour darkened or 
lightened in places, we find an object analysed into a number 
of surfaces or planes set at different angles On each of these 
facets the character of the object and of the illumination, with 
accidents of reflection, produces a patch called by modern painters 
a “value,” because it is colour of a particular value or tone. 
(With each difference of tone, “ value ” implies a difference 
of hue also, so that when we speak of a different tone of tlie 
same colour we are using the word “ same ” in a loose or approxi- 
mate sense.) These planes or facets define themselves one 
against another with greater or less sharpness. Modern technique 
follows this modem analysis of vision, and in one act instead 
of three renders by a ” touch ” of paint the shape and value 
of these facets, and instead of imposing a uniform ideal outline 
at all their junctions, allows these patches to define themselves 
against one another with variable sharpness 

Blurred definition, then, as it exists in our natural view of 
things, IS ailmitted into painting , a blurring that may arise 
from distance, from vapour or smoke, from brilliant light, 
from obscurity, or simply from the nearness in value of adjacent 
[ objects Similarly , much detail that m primitive art is elaborated 
Is ahsorbetl by rendering the aspect instead of the facts known 
to make up that aspect. Thus hair and fur, the texture of 
stuffs, the blades of grass at a little distance, become patches of 
lone showing only their larger constructive markings But the 
blurring of definitions and the elimination of detail that we find 
in modern pictorial art are not all of this ready-made character. 

I We have so far only the scientific analysis of a field of view 
If the painter were a scientific reporter he would have to pursue 
the systems of planes, with their shapes and values, to infinity. 
Impressionism is the art that surveys the field and determines 
which of the shapes and tones are of chief importance to the 
interested eye, enforces these, and sacrifices the rest (on- 
struction, the logic of the object rendered, determines partly 
this action of the eye, and also decoration, the effects of rhvthm 
in line and harmony in fields of colour These motives belong 
to all art, but the specially impressionist motive is the act of 
attention as it affects the aspect of the field We are familiar, 
m the ordinary use of the eye, with two features of its structure 
that limit clearness of vision There is, first, the spot of clear 
vision on the retina, outside of which all falls away into blur , 
there is, secondly, the action of focus As the former limits 
clear definition to one spot in the field extended vertically and 
laterally, so focus limits clear definition to one plane in the third 
dimension, viz depth If three objects. A, B and C, stand 
at different depths before the eye, we can at will fix A, whereupon 
B and C must fall out of focus, or B, whereupon A and (' must 
be blurred, or C, sacrificing the clearness of A and B All this 
apparatus makes it impossible to see everything at once with 
equal clearness, enables us, and forces us for the uses of real 
life, to frame and limit our picture, according to the immediate 
interest of the eye, whatever it may be. llie painter instinctively 
uses these means to arrive at the emphasis and neglect that his 
choice requires If he is engaged on a face he will now screw 
his attention to a part and now relax it, distributing the attention 
over the whole so as to restore the bigger relations of aspect. 
Sir Joshua Reynolds describes this process as seeing the whole 
“ with the dilated eye ” , the commoner precept of the studios 
IS “ to look with the eyes half closed ” , a third way is to throw 
the whole voluntarily out of focus In any case the result is 
that minor planes are swamped in bigger, that smaller patches 
of colour are swept up into broader, that markings are blurred. 
The final result of these tentative reviews records, in what is 
blurred and what is clear, the attention that has been distributed 
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to dififerent parts, and to parts measured against the whole. 
'I’he Impre&ainmst painter does not allot so much detail to a face 
in a full-length portrait as to a head alone, nor to twenty figures 
on a canvas as to one Again, he indicates l»y his treatment 
of planes and definitions whether the mam subject of his picture 
IS m the foreground or the distance. He persuades the eye to 
slip over hosts of near objects so that, as m life, it may hit a 
distant target, or concentrate its attack on what is near, while 
the distance falls away into a dun curtam. All those devices by 
which attention is directed and distnlnite(l,and the importance in 
space of an object establisncd, affect im press loms tic composition. 

It IS an inevitable misunderstanding of painting which plays 
the game of art .so closely up to the real aspects of nature that 
Its aim IS that of mere exact copying Painting like Manet’s, 
accused of being realistic in this sense, sufficiently disproves 
the .accusation when examined. Never did painting show a 
parlt prts more pronounced, even more violent The elisions 
.and assertions by which Manet selects what he finds significant 
and lieautiful m the complete natural image are startling to the 
stupid realist, and tlie Impressionist may best be descrilied 
as the painter who out of the completed contents of vision con- 
stnicts lui image moulded upon his own interest in the thing 
seen and not on that of any imaginary schoolmastei . Accepting 
the most complex terms of nature with their special emotions, 
he uses the same freedom of sacrifice as the man who at the other 
end of the scale expresses his interest in things by a few scratches 
of outline. 'Fhe perpetual enemy of both is the eclectic, who 
works for possible interests not his own 
Some ol the points touched on above will be found amplified 
111 aihcles by the writer in 1 fu AibemarUt (September the 

hottrughily Review (lunc 1894), and The AtUst (M,irch-JuW 1896) 
An admirable oxiiosilion of Impressionism m tins souse is K. A M 
Stevenson’s The Art of Velasques (1895) Mr Stevenson wa:s trained 
in tho school of Carolus Duran, where impressionist painting was 
reduced to a system Mr Sargent's pamtmg la a briUumt example 
of the system, (D S. M ) 

IMPRESSMENT, the name- given in English to the exercise 
of the authority of the st.ite to “ fircss ” * or compel the service 
of tlie subject for the defence of the realm. E%cry sovereign 
state must claim and at times exercise this power The “ draft- 
ing ” of men for service in the American Civil War was a form 
of impressment. All the monarchital, or republican, govern- 
ments of Europe have employed the press at one time or another 
All forms of conscription, inckidmg the Ei^lish ballot for the 
mililia, are but regulations of this sovereign right. In England 
impressment may be looked u).K>n ns an erratic, and often 
oppressive, wnv of enforcing tlie (ommon obligation to serve 
in “ the host ” or in the posse (omitalns (power of the county) 
In Scotland, where tlie feudal organi/.ation was verj' complete 
in the Lowlands, and the tribal organiration no less complete 
in the Higlilands, .and where the state was weak, impressment 
was origmally little known, After the urkmi of the two parlia- 
ments in 1 707, no distinction was made between the two divisions 
of Great Britain In England the kings of the Plantagenet 
dynasty caused Welshmen to be pressed by the Lords Marchers, 
and Irish kerns to be pressed by tlie Lords Deputy, for their 
wars in France Comjilaints were made by parliament of tiie 
oppressive use of this power as early as the reign of Edward HI , 
ljut It continued to be exercised Readers of Shakespeare will 
remember Sir John Falstaff's commission to press soldiers, and 
the manner, justified no doubt by many and familiar examples 
of the way in which the duty was performed. A small sum 
* It IS now accepted generally that “ to prest, ” is a corrnption of 
" prest," as " impress " is oif " imprest,” but the word was (juite early 
comu£Ud with " press,’ tu siiuee/c, crush, hence to compd or force. 
Tlie " jirest ” was a sum of money advanced (O. Fr prester, modern 
prater, to lend, Laf praestare, to stand before, prosdde, become 
surety for, Ac ) to a |>erson to enable him to perform some imder- 
taiong, hence useil of earnest money given to soldiers ou enlistment, 
or as the " coat and conduct ” money alluded to m this artide Tho 
methods of compulsion used to get men for military service naturally 
connectcxl the word with “ to press ” (Lat pressure, frequentative of 
premere) to force, ami nil reference to the money advanced was lost 
(see Slc^t, E/vnt Did , 189K, and the quotation from H Wedgwood, 
Did. of Eng. Etym ). 


called imprest-money, or coat and conduct rrioney, was giver 
to the men when pressed to enable them to reach the appointed 
rendezvous Soldiers were secured in this way by Queen Eli/a- 
lieth, by King Charles I , and bj the parliament itself in the 
Civil VVar Ihc famous New Model Army of Ciomwcll was 
largely raised liy impressment. Parliament ordered the county 
committees to select recruits of “ years meet for their employ- 
ment and well clothed.” After the Revolution of 1688 parlia- 
ment occasionally made use of this resource In 1779 a general 
press of all rogues and vagabonds in London to be drafted 
into the regiments was ordered It i.s said that all who were 
not too lame to run away or too destitute to bnlje the parish 
constable were swept into the net As they were encouraged 
to desert by the undisguised connivance of the officers and men 
who were disgusted with their company, no further attempt 
to use the press for the army was made 

distinction between the liability of sailors and of other 
men dales from the 16th century. From an act of Philip and 
Mary (1556) it appears that the watermen of the 1 hames claimed 
exemption from the press as a privileged body. Tliey were 
declared liable, and the Uahilitv was clearly meant to extend 
to service as a soldier on shore In the fifth year of Queen Eliza- 
licth (1563) an act was passed to define the liability of the 
sailors It IS known as “ an Act touching politick considerations 
for the mainten.once of the Navy ” By its term all fishermen 
and manners were protected from being compelled “ to serve 
as any soldiers upon tlie Land or uj>on the Sea, otherwise than 
as a manner, except it shall lie to serve under any C aptain of 
some ship or vessel, for landing to do some special exploit which 
manners have been used to do ” The operation, of the act was 
limited to ten >ears., but it was renewed repeatedly, and v/as 
at last indefinitely prolonged in the sixteenth year of the reign 
0/ Charles I. (1631) By the Vagraruy Act of the close of Queen 
Elizabeth’s reign (1597), disorderly seiving-men and other dis- 
reputable characters, of whom a formidable list is given, were 
declared to be liable to be impressed lor serv icc 111 the fleet '1 he 
” Takers,” as they were called m early times, the I’ress Gang 
of later days, were onleiod to present their commission to two 
justices of the peace, who were bound to pick out ” suc'h suffinent 
number of able men, as m the said commission shall be contained, 
to serve Her Majesty as aforesaid.” The ju.stices of the peace 
in the coast districts, who were often themselves concerned in 
the shipping trade, were not always zealous m enforcing the press 
The pressed sailors often deseated with the ” imprest money ” 
given them. Loud complaints were made by tlie laaval officeis 
of the bad quality of the men sent up to serve m the king’s 
ships. On the other hand, the Press Gangs were accused of 
extorting money, and of making illegal arrests. In the reign 
of Queen Anne (1703) an act was passed ” for the increase of 
Seamen and the better encouragement of navigation, and the 
protection of the Coal Trade ” The act which gave parish 
authorities power to apprentice boys to the sea exempted the 
apprentices from the press for three years, and until the age 
of eighteen It espeaall)' reaffirmed ^e part of the VagraiKv 
Act of Elizalxith’s reign which left rogues and vagabonds subject 
to be pressed for the sea service. By the act for the ” Increase 
of Mariners and Seamen to navigate Merchant Ships and other 
trading ships or vessels,” passed in the rtign of George II. (1740), 
all men over fifty-five were exempted from the press together 
with Uds under eighteen, foreigners serving in British slops 
(always numerous m war lime), and landsmen who had gone 
to sea during their first two jears. The act for “ the b^ter 
supplying of the cities of Ixmdon and Westminster with fish ” 
gave exemption to all masters of fishing-boats, to four apprentices 
and one mariner to each boat, and all landsmen lor two years, 
except m case of actual invasion. By the act for the encowiage- 
ment of insurance passed in 1774, the fire msuranre companies 
m Ijondon were entitled to secure exemption for thirty water- 
men eav h m their employment Masters and mates of merchant 
vessels, and a proportion of men per ship in the colliers tradapg 
from th« north to London, were also exempt. 

Subject to such limitations as these, alt seafaring men, and 
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watermen on rivers, were liable to be pressed betwetm the ages 
of eighteen and fifty-five, and might ^ pressed repeatedly for 
so long as their liability lasted. 'Fhe rt^iie and vagabond 
element were at the mercy of the justices of the peace. 'Ihe 
frightful epidemics of fever which desolated the navy till late 
m the iSth century were largely due to the infection brought 
by the prisoners drafted from the ill-kept jaiU of the time. As 
service m the fleet was most unpopular with tlie sailors, the press 
could often only be enforced by making a parade of strength 
and employing troops. The men bad many friends who were 
always willing to conceal them, and they themselves liecame 
expert in avoiding capture There was, however, one way of 
procuring them which gave them no chance of evasion. The 
merchant ships were stopped at sea and the sailors taken out. 
This was done to a great extent, more especially in tlie case of 
homeward-bound vessels. On one occasion, in 1802, an East 
Indiaman on her way home was deprived of so many of lier 
crew by a man of war m the Bay of Biscay that she was unable 
to resist a small French privateer, and was carried off as a pnze 
with a valuable cargo. The press and the jails failed to svtpply 
the numlier of men required. In 1795 it was found necessary 
to impose on the counties the obligation to provide “ a quota ” 
of men, at tlieir own expense. The local authorities provided the 
recruits by offering high bounties, often to debtors confined in 
the prisons. These desperate men were a very bad element m 
the navy In 1797 combined with the United Irishmen, 
of whom large numbers had been drafted into the fleet as vaga- 
bonds, to give a very dangerous political cliaracter to the mutinies 
at the Note and on the south of Ireland. After the conclusion 
of the great Napoleonic wars in 1815 the power of the press was 
not again exercised In 1835 an act was passed during Sir 
James Graham’s tenure of office as first lord of tlic admiralty, 
by which men who had once been pre^ssed and liad served for 
a period of five years were to be exempt from impressment m 
future Sir James, however, emphatically reaffirmed tlie right 
of the crown to enforce the service of the subject, and therefore 
to impress the seamen. The introiluction of engagements for 
a term of five years m 1853, and then of long service, lias produced 
so large a body of voluntary recruits, and service m the navy 
Is so popular, tliat the question has no longer any interest save 
an histoncal one If compulsory service m the fleet should again 
liecome neccssarj' it will not be m the form of the old system 
of impressment, which left the sailor subject to compulsory 
service from the age of eighteen to fifty-five, and flooded the 
navy with the scum of the jails and the workhoiuse. 

Authoritils.— G rose’s Mxhtany AnUquitias, for tlie general 
subject of impressment, vol 11. p. 73 ct sea S R Gardiner giver 
many details in his lusTory of James I and Charles I , and m The 
Cunl War The acts relating to the navy arc quoted m A CollecHon 
of the Statutes rdaitnn ta the Adimraliy, cic , pubhshed m 18x0. Some 
curious mformatioa i* m the papers relating to tlie Brest Blockade 
edited by John Leyland for the Navy Record Soaety Sir James 
Graham's speech is in Hansard for 1815 (D. H ) 

IMPROMPTU (from tn promptu, on the spur of the moment), 
a short literary composition which has not been, or is not 
supposed to have been, prepared beforehand, but owes its 
merit to tlie ready skill whii^ produces it williout premeditation. 
The word seems to have been introduced from the French 
language in the middle of the 17th century Without question, 
the poets have, from earliest ages, made impromptus, and the 
very art of poetry, m its lyric form, is of the nature of a modified 
improvisation It is supposed that many of the epigrams of 
the Greeks, and still more probably those of the Roman satirists, 
particularly Martial, were delivered on the moment, and gamed 
a great part, at least, of their success from the evidence which 
they gave of rapidity of invention. But it must l»ve been 
difficult then, as it has been since, to be convinced of the value 
of that evidence. Who is to be sure that, like Mascarille m 
l^s Precteuses ndituleSftht impromptu-wnter has pot employed 
his leisure in sharpening his arrows ? James Smith received the 
highest praise for his compliment to Miss Tree, the cantatrice • — 
‘‘ On this tree when a nightingale settles and sings. 

The Tree will return him as good as he brings ” 
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Tim was extremely neat, but who is to say that James Smith 
had not polished it as he dressed tor dinner ? One writer owed 
all his fame, and a seat among the Forty Immortals of the F rench 
Academy, to the reputation of his impromptus. This was the 
Marquis Francois Joseph dc St Aulaire (1643-1742) 'fhe piece 
which threw open the doors of the Academy to him m 1 706 w.is 
composed at Sceaux, wliere he was staying with the duchess of 
Maine, who was guessing secrets, and who called him Apollo. 
St Aulaire instantly responded : -- 

" La divimt^ qin s’amwse 
A me cieniandec man searet, 
bi jetais ApoUoii ne serait i>as uia xiius.e, 

File strait TlufUs, lo jour fiiiirait ” 

I'his IS undoubtedly as neat as it is iinjicrtment, and if the 
duchess had given him no ground for preparation, tJm is typical 
of the impromptu at its b^t. Voltaire was celelirated for tlie 
sjv.^ wit of his impromptus, and was himself the subject of a 
famous one by Voung, Less well known but more certainly 
extemporaneous is the couplet by tlie last-mentioned poet, wlio 
liemg asked to put somethmg amusiug m an album, and being 
obliged lo borrow from Lord Chesterfield a pencil for the purjiose, 
wrote . — 

" Accept a miracle mstcad of wit, — 

See two dull linos with Stanhope’s pencil wnt " 

The word “ impromptu ” is sometimes used to designate a sJiort 
ilramatic sketch, tlie type of wJuch is Moli^re’s famous Impromptu 
du Versailles (1663), a miniature comedy m pro,se. 

IMPROVISATORE, a word used to descrilie a poet who recites 
verses which he composes on the spur of the moment, without 
previous preparation 'J'he term is purely Italian, although in 
that language it woulil be more correctly sjxlt tmprotnnsab>re. 
It became recognired as an English word in the middle of the 
eighteenth century, and is so us( d bv SmolL*lt in lus I'ravds 
(1766); he defines an unprovisatore as “an individual who has 
the surprising talent of reciting verses extemjx^re, on any sul>- 
jeet you propose.” In speaking of a woman, the female form 
wiprovisaitice is sometimes used in F.nglish. 

improvisation is a gift which properly belongs to those 
l.inguages 111 which a great variety of grammatical inllectwns, 
wedded to sunpluity of rhythm and abundance of rhyme, 
enable a jioct to slur ovci difficulties in such a wa> as to satisfy 
the ear of lus audience. In ancient times the greater part of 
the popular poetry with which the leisure of listeners was 
beguiled was of this rlm|)sodical nature Hut in modern Europe 
It was the troubadours, owing to the extreme flexibility of tlie 
languages of Provence, who distinguished themselves alxive all 
otliers as improvisatores It is diflicult to believe, however, 
that the elaborate compositions of these poets, which have tome 
down to us, m which every exquisite artifice of versification is 
taken advantage of, can have l>ec*n poured forth without pre- 
meditation. 'Ihese poets, we must rather suppose, took a pride 
in the ostentation of a prodigious memory, most carefully trained, 
and poured forth in public what they had lalxirioualy learned 
by laiart m private. 'Ihe Italians, however, in the 16th century, 
cultivated what seems to have lieeai a genuine improvis.ation, 
m which the bards rliapsodned, not as ihty themselves plcaserl, 
Ixit on subjects which were unexpected by them, and which 
were chosen on the spot by their patrons Of these, the most 
t xtraordinary is said to have been Silvio Antoniano (1 340- 1603), 
who from the age of ten was able to pour out melodious verse on 
any subject which was suggested to him. He was brought to 
Rome, where successive popes so delighted m has talent that m 
1 1^98 he was made a cardinal. In the 1 7tL century the celebrated 
Metastasio first attracted attention by his skill as an improvi- 
satore. But he was excelled by Bernardino Pcrfetti ( i68i -i 747), 
who was perhaps the most extraordinary genius of this class 
who has ever lived. He was seized, in his moments of composi- 
tion, with a transport which transfigured his whole person, and 
under this excitement he poured forth verses in a miraculous 
flow. It was his custom to be attended by a guitarist, who 
played a recitative accompanunent. In this way Perfetii 
m£^ a triumphal procession through the cities of Italy, ending 
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up with the t apitol of Rome, where Pope Benedict XIII crowned 
him with laurel, and created him a Roman citizen. One of 
the most remarkable iraprovisatores of modem times appearetl 
m Sweden, m the person of Karl Mikael Bellman (1740-179^), 
who used to take up a position in the public gardens and parks 
of Stockholm, accompanying himself on a guitar, and treating 
metre and rhythm with a virtuosity and originality which place 
him among the leading poets of Swedish literature. In England, 
somewhat later, I lieodorc I look ( 1 788-1841) developed a surpris- 
ing talent for this kind, but his verses were rarely of the serious 
or sentimental character of which we have hitherto spoken. 
Hook’s animal spirits were unfortunately mingled with vulgarity, 
and his clever jeux d'esprit had little but their smartness to 
recommend them A similar talent, exercised m a somewhat 
more literary direction, made Joseph M« 5 ry (1798-1865) a delight- 
ful companion m the I’arisian society of his day. It is rare 
indeed that the productions of the improvisatorc, taken down 
in shorthand, and read m the cold light of criticism, are found 
to justify the impression which the author produced on his 
original audience Imperfections of every kind become patent 
when we read these transcripts, and the reader cannot avoid 
jierceiving weaknesses of style and grammar. The eye and voice 
of the improvisatore so hypnotize his auditors as to make them 
inciipablc of forming a sober judgment on matters of mere 
literature. 

IN-ANTIS, the arthitectural term given to those temples 
the entrance part of which consisted of two columns placed 
between the antae or pilasters (see Temple). 

INAUDI, JACQUES (1867- ), Italian calculating prodigy, 

was born at Onorato, Piedmont, on the 15th of October 1867. 
When between seven and eight years old, at which time he was 
employed in herding sheep, he already exhibited an extraordinary 
aptitude for mental oak ulation. His powers attracted the notice 
of various .showmen, and he commenced to give exhibitions. 
He was carefully examined by leading French scientists, including 
( harcot, from the phy.siological, psychological and mathematical 
point of view. The secret of his arithmetical powers appeared 
to reside in his extraordinary memory, improved by continuous 
practice It appeared to depend upon hearing rather than 
sight, more remarkable results being achieved when figures were 
read out than when they were written. 

INCANTATION, the use of words, spoken, sung or chanted, 
usually as a set formula, for the purpose of obtaining a result 
by their supposed magical power. The word is derived from 
the Latin tncantare, to chant a magical formula , cf the use of 
carmen, for such a formula of words The Latin use is very early ; 
thus It appears in a fragment of the XII Tables quoted in 
I’liny {N.ll xxvm 2, 4, 17), “ Qui malum carmen incantasset.” 
I'rom the 0 Fr derivative of tmaniare, enchanter, comes 
‘ enchant,” “enchantment,” &c , properly of the exercise of 
magical poweis, hence to charm, to fascinate, words which also 
by origin arc of magical significance. The early magi of Assyria 
and Babylonia were adepts at this art, as is evident from the 
examples of Akkadian spells that have been discovered Daniel 
(v ri) IS spoken of as “ master of the enchanters ” of Babylon 
In Egypt and in India many formulas of religious magic were in 
use, witness especially the Vedic mantras, which are closely 
akin to the Maori karakias and the North American matamamk. 
Among the holy men presented by the king of Korea to the 
mikado of Japan in a d S77 was a reciter of mantras, who would 
find himself at home with the majtnahi or incantation practised 
by the ancient Japanese for dissipating evil influences. One 
of the most common, widespread and persistent uses of incanta- 
tion was in healing wounds, mstanc es of which are found in the 
Odysi,ey and the Kalevala, and in the traditional folk-lore of 
almo.st every European country. Similar songs were sung to 
win back a faithless lover (cf. the second Idyll of Theocritus). 

See further, Magic. 

INCE, WILLIAM, English 18th-century furniture designer 
and cabinetmaker He was one of the most successful imitators 
of Chippendale, although his work was m many respects lighter. 
He helped, indeed, to build the bridge between the massive and 


often florid style of Chippendale and the more boudoir-like forms 
of Hepplewhite Although many of his designs were poor and 
extravagant, his best work was very good indeed His chairs 
are sometimes mistaken for those of Chippendale, to which, 
however, they are much inferior He greatly affected the Chinese 
and Gothic tastes of the second half of the i8th centuiy He 
was for many years in partnership m Broad Street, Golden 
Sfjuare, London, with Thomas Mayhew {qv.), in collaboration 
with whom he published a folio volume of ninety-five plates, 
with letterpress in English and French under the title of The 
Universal System of Household Furmture (undated, but probably 
about 1762). 

INCE-IN-MAKERFIELD, an urban district m the Ime 
parliamentary division of Lancashire, England, adjoining the 
borough of Wigan Pop (1901)21,262. The Leeds and Liverpool 
Canal intersects the township 'Ihere are large collieries, iron- 
works, forges, railway wagon works, and cotton mills. There 
IS preserved here the Old Hall, a beautiful example of half- 
timbered architecture 

INCENDIARISM (Lat. tncendere, to set on fire, burn), m law, 
the wilful or malicious burning of the house or property of another, 
and punishable as arson {q v ) It may be noted that in North 
Carolina it is provided in case of fires that there is to be a pre- 
liminary investigation by local authorities ; all towns and c ities 
have to make an annual inspection of buildings and a quarterly 
inspection within fire limits and report to the state insurance 
commissioner , all expenses so incurred are met by a tax of 
on the gross receipts of the insurance companies (L. 1903, 
ch 719) 

INCENSE, > the perfume (fumigation) arising from certain 
resins and gum-resins, barks, woods, dried flowers, fruits and 
seeds, when burnt, and also the substances so burnt In its 
literal meaning the word “ incense ” is one with the word 
“ perfume,” the aroma given off with the smoke {per fumum ^) 
of any odoriferous substance when burnt But, in use, while 
the meaning of the word “ perfume ” has been extended so as to 
include everything sweet in smell, from smoking incense to the 
invisible fresh fragrance of fruits and exquisite scent of flowers, 
that of the word “ incense,” in all the languages of modern 
Europe in which it occurs, has, by an opposite process of limita- 
tion, been gradually restricted almost exclusively to frankincense 
(see F'rankincense). Frankincense has always been obtainable 
in Europe m greater quantity than any other of the aromatics 
impiorted from the East ; it has therefore gradually come to be 
the only me ense used in the religious rites and domestic fumiga- 
tions of many countnes of the West, and at last to be properly 
regarded as the only “ true ” or “ genuine ” (; e “ franc ”) incense 
(see Litti6’s Fr. Diet, and Skeat’s Etym. Dtct of Engl lang.) ® 

The following 13 probably an exhaustive list of the substances 
available for incense or perfume mentioned in the Elebrew Scrip- 
tures — Algum or almug wood (almug m i Kings x n, 12 , algum 

* Jncensum (or incensum thuris) from tncendere , Ital and Port. 
tncenso , Sjian tncienso , Fr encens The substantive occurs in an 
inscription of the Arvalian brotherhood (Manni, Gli Aiit e tnonu- 
menh de' fratelh Arvali, p 639), but is frequent only in ecclesiastical 
Latin. Compare the classical suffimentum and suffitus from sufpo. 
For " incense '' Ulhia (Luke 1 lo, ii) has retained the Greek dv/jUa/ia 
(thymiama) , all the Teutonic names (Ger Wethrauch ; Old Saxon 
Wirtfe , Icel Reykelst , Dan Rogelse) seem to belong to the Christian 
penod (Gnmm, Deutsche Mythologie, 1 50) 

^ The etymological affinities of dvw, ffvos, thus, fuffio, fumus, ami the 
Sans dhuma are well known See Max Muller, Chips, 1 99 

* Classical Latm has but one word {thus or tus) for all sorts of 
incense Ltbanus, for frankincense, occurs only in the Vulgate. 
Even the " ground frankincense " or " ground pine *' {Aiuga chamae- 
pitys) was known to the Romans as Tus terrae (Pliny), although they 
called some plant, from its smelhng like frankincense, Ltbanotis, and 
a kind of Thasian wine, also from its fragrance, Ltbantos The 
Latmo-barbanc word Oltbanum (quasi Oleum Ltbant), the common 
name for frankincense m modem commerce, is used in a bull of Pope 
Benedict IX (1033) It may here be remarked that the name 
" European frankincense " is applied to Ptnus Taeda and to the 
resinous exudation ('' Burgundy pitch '*) of the Norwegian spruce 
firs (Abies excelsa). ITie incense tree ” of America is the Ictca 
gutanensts, and the " incense wood ” of the same contment I. 
heptaphylla. 
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in 2 Chron, ii 8, and ix lo, ii), generally nlentified with sandal- 
wood (Santalum album), a native of Malabar and Malaya , aloes, or 
lign aloes (Heb ahdltm, ahSldth), produced by the Aloexylon Agal- 
lochum (Loureiro), a native of CcK:hin-China, and Aqutlarta Agallocha 
(Roxburgh), a native of India beyond the Ganges ; oalm (Heb /soW), 
the oleo-resm of Balsamod£ndron opobcUsamum and B gtleadense , 
bdellium (Heb bddlah), the resin produced by Balsatnodendron 
roxburghtt, B Mukul and B pubescens^ all natives of Upper India 

i Lassen, however, identifies bddlah with musk) , calamus (Heb 
'.aneh , sweet calamus, keneh hosem, Ex xxx 23 . Ezek xxvu 19 , 
sweet cane, kaneh hattob, Jer vi 20, Isa xliii 24), identified by 
Royle with the Andropoqon Calamus aromattcus or roosa grass of 
India , cassia (Heb kiddah) the Ctnnamomum Cassia of China . 
cinnamon (Heb. ktnnanton), the Ctnnamomum zeylamcum of the 
Somali country, but cultivated largely in Ceylon, where also it runs 
wild, and in Java , costus (Heb ketztoth), the root of the Aucklandta 
Costus (Falconer), native of Kashmir , frankincense (Heb lebdnah), 
the gum-resin of Boswellia Frereana and B Bhau-Dapana of the 
Somali country, and of B Carieni of the Somali country and the 
^posite coast of Arabia (see " The Genus Boswellia '* by Sir George 
l 5 iXi\v/ood, Transactions of the Ltnnean Society, -xia 1871), galbanum 
(Heb helbenah), yielded by Opotdta galbantfera (Royle) of Khorassan, 
and Galbanum o^inale (Don) of Syria and other Ferulas , ladanum 
(Heb lot, translated “ nwrrh ’’ in Gen xxxvn 25, xliii 11), the 
resinous exudation of Cistus crettcus, C ladaniferus and other 
st>ecies of " rock rose ” or " rose of Sharon *’ , myrrh (Heb mdr), 
the gum-rcsin of the Balsamodendron Myrrha of the Somali country 
and opposite shore of Arabia , onycha (Heb sheheleth), the celebrated 
odoriferous shell of the ancients, the operculum or “ nail " of a 
species of Strombus or " wing shell," formerly well known in Europe 
under the name of Blatta byxantina , it is still imported into Bombay 
to burn with frankincense and other incense to bring out their odours 
more strongly , saffron (Heb karkom), the stigmata of Crocus 
sativus. a native originally of Kashmir , spikenard (Heb nerd), the 
root of the Nardostachys JcUamanst of Nepal and Bhutan , stacto 
(Heb nataf), generally referred to the Styrax officinalis of the Levant, 
but Hanbury has shown that no stacte or storax is now derived from 
officinalis, and that all that is found in modern commerce is the 
product of the Liquulambar onentalis of Cyprus and Anatolia 
Besides these aromatic substances named m the Bible, the following 
must also be enumerated on account of their common use as incense 
in the East , benzoin or gum benjamin, first mentioned among 
Western waters by Ibn Batuta (1325-1349) under the name of 
lubdn d‘ Javt (» e olibanum of Java), corrupted in the parlance of 
Europe mto benjamin and benzoin , camphor, produced by Ctnna- 
momum Camphora, the " camphor laurel ’* of China and Japan, and 
by Dryobalanops aromahea, a native of the Indian Archijielago, and 
widely used as incense throughout the East, particularly in China , 
clemi, the resin of an unknown tree of the Pmlippine Islands, the 
elemi of old writers being the resin of Boswellia Fieteana , gum- 
dragon or dragon's blood, obtained from Calamus Diaco, one of the 
ratan palms of the Indian Archipelago, Dracaena Draco, a liliaceous 
plant of the Canary Islands, and Pterocarpus Draco, a leguminous 
tree of the island of Socotra, rose-malloes, a corruption of the 
Javanese rasamala, or liquid storax, the resinous exudation of 
Ltqutdambar Altingia, a native of the Indian Arclupelago (an 
American Ltquidambar also produces a rose malloes-like exudation) , 
star anise, tne starlike fruit of the Ilhcium amsaium of Yiinan and 
south-western China, burnt as incense in the temples of Japan , 
sweet flag, the root of Acorus Calamus, the bach of the Hindus, much 
used for incense m India An aromatic earth, found on the coast of 
Cutch, is used as incense in the temples of western India The 
ammal excreta, musk and civet, also enter into the composition of 
modem Europ^n pastils and clous fumants Balsam of Tolu, pro- 
duced by Myroxyton toluiferum, a native of Venezuela and New 
Granada, balsam of Peru, denved from Myroxyton Pereirae, a 
native of San Salvador in Central America , Mexican and Brazilian 
elemi, produced by various species of ictea or " incense trees," ami 
the liquid exudation of an American species of Ltqutdambai , are all 
used as mcense in America Hanbury quotes a faculty granted by 
Pope Pius V (August 2, 1571) to the bishops of the West Indies per- 
mitting the substitution of balsam of Peru for the balsam of the East 
in the preparation of the chrism to be used by the Catholic Church 
in Amenca. The Sangre del drago of the Mexicans is a resin re- 
sembhng dragon’s blood obtained from a euphorbiacoous tree, 
Croton Draco. 

Probably nowhere can the actual historical progress from 
the primitive use of animal sacrifices to the later refinement of 
burning incense be more clearly traced than m the pages of the 
Old Testament, where no mention of the latter rite occurs before 
the penod of the Mosaic legislation ; but in the monuments of 
ancient Egypt the authentic traces of the use of mcense that 
still exist carry us back to a much earlier date From Meroe 
to Memphis the commonest subject carved or painted in the 
interiors of the temples is that of some contemporary Phrah 
or Pharaoh worshipping the presiding deity with oblations of 


gold and silver vessels, rich vestments, gems, the firstlings of 
the flock and herd, cakes, fruits, flowers, wine, anointing oil 
and mcense. Generally he holds in one hand the censer, and with 
the other casts the pastils or osselets of mcense into it some- 
times he offers mcense m one hand and makes the libation of 
wine with the other. One of the best known of these representa- 
tions IS that carved on the memorial stone placed by Tcthmosis 
(Thothmes) IV (1533 B c ) on the breast of the Sphinx at Gizeh ‘ 
The tablet represents Tethmosis before his guardian deity, the 
sun-god Re, pouring a libation of wine on one side and offering 
mcense on the other The ancient Egyptians used various 
substances as mcense They worshipped Re at sunrise with 
resin, at mid-day with myrrh and at sunset with an elaborate 
confection called kupht, compounded of no fewer than sixteen 
ingredients, among which were honey, wine, raisins, resin, 
myrrh and sweet calamus. While it was being mixed, holy 
writings were read to those engaged in the operation. According 
to Plutarch, apart from its mvstic virtues arising from the 
magical combination of 4x4, its sweet odour had a benign 
physiological effect on those who offered it '1 he censer used 
was a hemispherical cup or bowl of bronze, supported by a long 
handle, fashioned at one end like an open hand, m which the Ixiwl 
was, as it were, held, while the other end within which the pastils 
of incense were kept was shaped into the hawk’s head crowned 
with a disk, as the symbol of Re.® In embalming their dead 
the Egyptians filled the cavity of the belly with every sort of 
spicery except frankincense (Herod 11 86), for it was regarded 
as specially consecrated to the worship of the gods In the burnt- 
offerings of male kmc to Isis, the carcase of the steer, after 
evisceration, was filled with fine bread, honey, raisins, figs, 
frankincense, myrrh and other aromatics, and thus stuffed 
was roasted, being basted all the while by pouring over it large 
quantities of sweet oil, and then eaten with great festivity 

How important the consumption of frankincense m the worship 
of the gods became m Egypt is shown by two of its monuments, 
both of the greatest interest and value for the light they throw 
on the early history of the commerce of the Indian Ocean One 
IS an inscription in the rocky valley of Hammamat, through 
which the desert road from the Red Sea to the valley of Egypt 
opens on the green fields and palm groies of the river Nile near 
Coptos. It was cut on the rocks by an Egyptian nobleman named 
Hannu, who states that he was sent by Pharaoh Sankhkere, 
Menthotp IV., with a force gathered out of the Thebaid, from 
Coptos to the Red Sea, there to take command of a naval expedi- 
tion to the Holy Land of Punt (Puoni), “ to bring back odori- 
ferous gums.” Punt IS identified with the .Somali country, 
now known to be the native country of the trees that yield the 
bulk of the frankincense of commerce The other bears the 
record of a second expedition to the same land of Punt, under- 
taken by command of Queen Hatshepsut, 1600 b c It is pre- 
served m the vividly chiselled and richly coloured decorations 
portraying the history of the reign of this famous Pharaoh on 
the walls of the “ .Stage Temple ” at Thebes. The temple is 
now in rums, but the entire senes of gorgeous pictures recording 
the expedition to “ the bal<^m land of Punt,” from its leaving 
to Its returning to Thebes, still remains intact and undefaced.'* 
These are the only authenticated instances of the export of 
incense trees from the Somali country until Colonel Playfair, 
then political agent at Aden, m 1862-1864, collected and sent to 
Bom^y the speamens from which Sir George Birdwood pre- 
pared his descriptions of them for the Linnean Society m 1868. 
king Antigonus is said to have had a branch of the true frank- 
mcense tree sent to him. 

Homer tells us that the Egyptians of his time were emphatic- 
ally a nation of druggists {Od. iv. 229, 230) Ihis characteristic, 
in which, as in many others, they so remaikably resemble the 

* Brugach, Egypt under the Pharaohs, 1 77-81, 414-419 

* Plutarch, De Istde et Ostride, c 52 In Parthey's edition 
(Berlin, 1850) other recipes for the manufacture of liuphi, by Galen 
and Dioscondcs, are given , also some results of the editor's own 
experiments. 

* Wilkinson, Ancient Fgypttans, i. 493 ; li 49, 398-400, 414-410 

* Brugsch, Egypt under the Pharaohs, 1. 303-312. 
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Hindus, the Jigyptians have maintained to tlie present day , 
and, although they liavc changed their rehgion, the use of incense 
among them continues to Ije as familiar and formal as ever 
rhe kuhl or black powder with wlucii the modern, like the ancient, 
Egyptian ladies paint their languishing eyelids, is nothii^ but 
the smoeth of chaiTcd frankmoaise, or other odorifexoos Ksin 
brought with frankincense, and phials of water, from the well 
of Zem-zem, by the pilgrims returning from Mecca They also 
melt frankincense as a depilatory, and smear tlieir hands with 
a paste mto the composition of which frankhioense enters, for 
the purpose of communicating to them an attractive perfume 
Herodotus (iv 75) describes a snnilar artifice as practised by the 
women of Scythia (campare also Judith x. 4) In cold weather 
the Egyptians warm their rooms by placing in them a hrazier, 
“ chafing-dish,” or ” standing-dish,” filled with charcoal, whereon 
mcense is burnt ; and in hot weather they refresh them by 
occasionally swingnag a hand censer by a diam through them— 
frankincense, benzoin and aloe wood being chiedy used for the 
purpose.' 

In the authorized version of the Bible, the word “ moense ” 
translates two wholly distinct Hebrew words. In various 
passages in the latter portion of Isaaah (xl.-lxvi ), in Jeremiah 
and in Oironicles, it represents the Hebrew lebdnah, more usually 
rendered “ frankmcense ” , elsewhere the ongmal word is 
ketordhi^.x xxx 8, q. Lev x i, Num. vu 14, ^ic.), adenvative 
of the verb kilter (Pi.) or htkUr (Hiph.), wluch verb is used, not 
only m Ex xxx 7, but also in Lev 1 q, ui ii, ix. 13, and many 
otbier passages, to denote the process by which the ” savour 
of satisfaction ” in any bumt-offering, whether of flesh or of mcense, 
is produced Sometimes m the authorized version (as m i Kings 
m 3 , I Sam. u. 28) it is made to mean explicitly the bummg 
of mcense with only doubtful propriety I'he expression ” m- 
cense {keUxreth) of rams ” in Ps Jxvi 15 and the allusiun.m Ps 
cxli. 3 ought both to be understood, most probably, of ordinary 
bumt-offeruigs * The ” incense ” {kdareih)^ or ” mcense of sweet 
scents ” {ketoreth nanmim), called,^ m Ex. xxx. 35, ” a confection 
after die art of the apothecary,” or rather ” a perfume after 
the art of the perfumer,” which was to be regarded as most 
holy, and the unitation of which was prohibited under the severest 
penalties, was compounded of four “ sweet scents ” {sammtm),^ 
namely stacte (mtaph), oiiyc-ha (skekeleth), galbanum {heUienah) 
and ” pure ” or ” fine " firankiacense (lehonah zaccaJi), pounded 
together m equal proportions, with (perhaps) an admixture 
of iM\t(memMU^) * It was then to lie ” put before the testimony” 
in the ” tent of meeting.” It was burnt on the altar of moense 
b> the priest every morning when the lamps were trimmed in 
the Holy Place, and every evening when they were lighted or “ set 
up ” (Ex xxx. 7, 8). A handful of it was also burnt once a yew 
m the Holy of Hobes by the high pnest on a pan of burning 
coals taken from the altar of bumt-offenng (Lev. xvi. 13, 13) 
Pure frankincense {lebdnah) formed part of the meat-offeni^ 
(Lev 11 16, vi 15), and was also presented along with the shew 
bread (l/'v. xxiv 7) every Sabbath day (probably on two golden 
saucers ; see Jos Ant m 10 7) The religious significance 
of the use of incense, or at least of its use m the Holy of Holies, 
IS distinctly set forth m Lev xvi. 13, 13 

The Jews were abo m the habit 01 using odoriferous substances 
m connexion with the funeral obsequies of distinguished persons 
(see 2 Chron xvi 14, xxi iq , Jer xxxiv 5). In Amos vi. 10 
“ he that burneth him ” probably means “ he that bums per- 
fumes m his honour ” References to the domestic use of mcense 
occur in Cant, m 6 , Prov. xxvii. 9 , cf vii. 17 

The ” marbles ” of Nineveh furnish frequent examples of 
the offering of incense to the sun-god and his consort (2 Kings 

' See Lane, Mod Egyptians, pp 34, 41, 139, 187, 438 (ed. i86o) 

See Wellluusen, Gesch Israels, 1 70 sqq , who from philological 
and other data infers the late date of the introduction of incense mto 
the Jewish ritual. 

According to l*hilo [Opera, 1 504, od Mangey), they symbolised 
respectively water, earth, air and fire 

Other accounts of its composition, drawn from Rabbinical 
sources, will be found m various works on Jowish antiquities , see, 
for example, Reland, Anhq sacr vet Hebr pp 39*41 {1713). 


xxin 5) The kings of Assyna united m themselves the royal 
and pnestly offices, and on the monuments they erected they 
are generally represented as offering incense and pouring out 
wine to the Tree of Life. They probably earned the mcense 
in the sacred bag so frequently seen m their hands and m tliose 
also of the common priests. According to Herodotus (t 183), 
frankincense to the amount of looo talents’ weight was offered 
every year, during the feast of Bel, on the great altar of his 
temple m Babylon. 

The monuments of Perscpolis and the coins of tlie Sassamans 
show that the religious use of incense was as common in ancient 
Persia as m Babylonia and Assyna. Five times a day the priests 
of the Persians (Zoroastnans) burnt mcense on their sacred 
fire altars. In the Avestd (Vendidad, Fargard xix. 24, 40), 
the incense they used is named vohu gaono It has been identified 
witli benzoin, but was probably frankincense Herodotus 
(ill 97) states that the Arabs brought every year to Danus as 
tribute looo talents of frankincense. The Parsecs still preserve 
m western India the pure tradition of the ritual of incense 
as followed by their race from probably the most ancient times 

'Fhe Ratiiayana and Mahabharata afford evidence of the cm- 
pbyment of mcense by the Hindus, in the worship of the gods 
and the burning of the dead, from the remotest antiquity Its 
use was obviously continued by the Buddhists during the 
prevalcni* of their religion in India, for it is still used by them 
in Nepal, Tibet, Ceylon, Burma, China and Japan These 
countries all reexuved Buddhism from India, and a large propor- 
tion of the porcelain and earthenware articles imported from 
China and Japan mto Europe consists of mmimerable forms 
of censers 'I'he Jams all over India bum sticks of miense 
before their Jina The commonest mcense m anaent India 
was probably frankincense 'I’he Indian frankincense tree, 
BoswelUa ihuriferay Colebrooke (wbiHi certainly includes B 
glabra, Roxbuigh), is a doubtful native of India. It is found 
chiefly where the Buddhist rehgion prevailed m ancient times, 
in Bihar and along the foot of the Himalayas and in western 
India, where it particularly flourishes in the neighbourhood 
of the Buddhist caves at Ajanta It is quite possible therefore 
that, in the course of their widely e.xtended commerce during 
the one thousand years of their ascendancy, the Buddhists 
imported the true frankmcense trees from Africa and Arabia 
mto India, and that the accepted Indian species are merely 
vaneties of them Now, however, the mcense m commonest 
use m India is Ix^nzuin But the consumptiun of all manner 
of odoriferous resins, gum resins, roots, woods, dried leaves, 
flowers, fruits and seeds in India, m 5oaal as well as religious 
observances, is enormous. 'I'he grateful perfumed powder 
abir or randa is composed either of nee, flour, mango bark or 
deodar wood, camphor and aniseed, or of sandalwood or wood 
aloes, and zerumbet, zedoary, rose flowers, camphor and civet 
The mcense sticks and pastils known all over India under the 
names of ud-buit (” Ixnzoin-light ”) or aggar-kt-bult (” wood 
aloes light ”) are composed of benzoin, wood aloes, sandal- 
wood, rock lichen, patchouli, rose-malloes, tahspat (the leaf of 
Flacourlia Cataphracta of Roxburgh), mosUc and sugar-candy 
or gum The abtr and aggir butts made at the Mahommedan city 
of Bijapur m the Mal^tta country are celebrated all over 
western India The Indian Mussulmans indeed were rapidly 
degenerating mto a mere sect of Hindus before the Wahabi 
revival, and the more recent pohtical propaganda m support 
of the false caliphate of the sultans of 'I'urkey ; and we therefore 
find the religious use of mcense among them more general than 
among the Mahommedans of any other country 1 hey use it at 
the ceremonies of circumcision, btsmtUah ^teaching the child 
“ the name of God ”), virginity and marriage At marriage 
they bum benzoin with mm seeds (Melta Azadtrachta, Roxburgh) 
to keep off evil spirits, and prepare the bnde-cakes by putting 
a quantity of benzoin between layers of wheaten dough, closed 
all round, and frying them in clarified butter For days the 
bnde is fed on little else In their funerdl ceremonies, the 
moment the spirit has fled mcense is burnt before the corpse 
until It IS earned out to be buried The begging fakirs also go 
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about with a lighted stick of incense m one hand, and holding 
out with the other an incense-holder (literally, “ incense chariot”), 
into which the coins of the pious are thrown Large ** mcense 
trees ” resembling our Christmas trees, formed of mcense-stuks 
and pastils and osselets, and alight all over, are borne by the 
Shiah Mussulmans in the solenntal procession of the Mohurruni, 
m commemoration of the martyrdom of the sons of Ah The 
worship of the Udst plant, or holy basil {Oqnnrtm sanctum, 
Don), by the Hindus is popularly explained by its consecration 
to V ishnu and Ki ishna It grows on the four-horned altar before 
the house, or m a pot placed m one of the front windows, and is 
worshipped every morning by all the female members of every 
Hindu household It is possible that its adoration has survived 
from the times when the Hindus buried their dead m their 
houses, beneath the family hearth. When they came into a 
hot climate the fire of the sacTifices and domestic cookery was 
removed out of the house ; but the dead were probably still 
foi a while buned m or near it, and the inlst was planted over 
their graves, at once for the salubrious fragrance it diffuses and 
to represent the burning of incense on the altar of the family 
Lar The rich land round about the holy city of Pamlharpur, 
sacred to Vithoba the national Mahratta form of (Knshna)- 
Vishnu, IS wholly restricted to the cultivation of the tulst plant 

As to the &vea mentioned m Homer {II ix 499, and elsewhere) 
and m Hesiod (Worlds and Day^, 338), there is some uncertainty 
whether they were incense offerings at all, and if so, whether 
they were ever offered alone, and not always m conjumtion 
with animal sacnfices That the domestic use, however, of the 
fragrant wood dvov (the Arbor vxtae or Callttrts quadrwalvts of 
botanists, the source of the resm sandarath) was known m the 
Homeric age, is shown by the case of Calypso {Od v 60), and 
the very similarity of the word Bvov to Oxm may be taken as 
almost conclusively provmg that by that time the same wood 
was also employed for religious purposes. It is not probable 
that the sweet-smellmg gums and resins of the countries of the 
Indian Ocean began to be introduced into Greece before the 
8th or 7th century b c , and doubtless \i(iavos or \i/ 3 av<ar 6 s first 
became an article of extensive commerce only after the Medi- 
terranean trade with the East had been opened up by the 
Egyptian king Psammetichus {c 664-610 n c ) The newr 
Onental word is frequently employed by Herodotus ; and there 
are abundant references to the use of the thing among the writers 
of the golden age of Attic literature (see, for example, Ansto- 
phanes, Pint 1114, ^rogs, 871, 888, Clouds, 426, Wasp<!, 
96, 861) Frankincense, however, though the most common, 
never became the only kmd of incense offered to the gods among 
the Greeks Thus the Orphic hymns are careful to specify, m 
connexion with the several deities celebrated, a great variety 
of substances appropnate to the service of eath , m the case 
of many of these the selection seems to have neen determined 
not at all by their fragrance but by some occult considerations 
which it is now difficult to divine 

Among the Romans the use of religious fumigations long 
preceded the introduction of foreign substances for the purpose 
(see, for example, Ovid, Fasit, 1 337 seq , ‘‘ Et non exiguo iaurus 
adusta sono ”) Latterly the use of frankincense (“ mascula 
thura,” Virg Eel viii 65) became very prevalent, not only 
in religious ceremonials, but also on vanous state occasions, 
such as m triumphs (Ovid, Trtst iv 2, 4), and also m connexion 
with certam occurrences of domestic life In private it was 
daily offered by the devout to the Lar familtaris (Plant Aidul 
prol. 23) , and in public sacnfices it was not only sprinkled 
00 the head of the victmi by the pontifex before its sbiughter, 
and afterwards imngled with its blood, but was also thrown 
upon the flames over which it was roasted 

No perfectly satisfactory traces can be found of the use of 
mcense m the ntual of the Christian Churrfi durmg the first 
four centuries.^ It obviously was not contemplate by the 

' This guarded statement still holds good. Compare Duchesne, 
Chnshan Wershtp (Eng trans , 1904). ch n , " The Mass in the 
East,** V “ The Books of the Latin Rite,*’ and xii ■" The Dedica- 
tion of Churches ” 
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author of the epistle to the Hebrews ; its use was foreign to the 
synagogue services on which, and not on those of the temph*, 
the worship of the primitive Christians is well known to have bcc 11 
onginally modelled , and its associations with heathen solemni- 
ties, and with the evil repute of those who were knowm as 
” thurificati,” would still further militate against its employment 
Vanous authors of the ante-Nicene period have expressed* them- 
selves as distinctly unfavourable to its religious, though not of 
course to its domestic, use Thus Tertullian, uhile (I)e co> 
mil 10) ready to acknowledge its utility m counteracting 
unpleasant .smells (“ si me odor ahrujus loci offendent, Arabiae 
ahquid imendo”), is careful to say that he scorns to offir 
It as an aicompamment to his heartfelt prayers (Apol 30, cf 
42) Athenagoras also (I egat 13) gives distinct expression to 
his sense of the ncedlessness of any such ntual (” the Creator 
and Father of the universe does not require blood, nor smoke, 
nor even the sweet smell of flowers and mcense ”) ; and Amohius 
(Adt> gent vn 26) seeks to justify the Chnstian nc>glect of it 
by the fact, for which he vouches, that among the Romans them- 
selves mcense was unknown m the time of Numa, while the 
Etruscans had always continued to be strangers to it C^nl 
of Jenisalem, Augustine and the Apostolic Constitutions make 
no reference to any su< h feature either m the public or private 
worship of the Christians of that time The earliest mention, 
it would seem, occurs m the Apostolic Canons (ran 3), where 
the Ovfiia^a is spoken of as one of the requisites of the cuchar- 
istic service It is easy to perceive how it should inevitab’y 
have come m along with the whole circle of ideas mvolved m 
such words as ” temple,” ” altar,” ” priest,” which about this 
time came to be so generally applied in ecr lesiastical connexions 
Evagrius (vi 21) mentions the gift of a (hqua-n'jpiov by the con- 
temporary Cliosroes of Persia to the church of Jenisalem , and 
all the Onental liturgies of this period provide special prayers 
for the thurification of the eurhanstic elements The oldest 
Ordo Romanus, which perhaps takes us bark to within a century 
of Gregory the Great, enjoins that in pontifical masses a sub- 
deacon, with a golden censer, shall go before the bishop as he 
leaves the secretamim for the choir, and two, with censers, 
before the deacon gospeller as he proceeds with the gospel to 
the ambo And less than two centimes afterwards we read an 
order in one of the capitiilanes of Hmcmar of Reims, to the 
effect that every pnest ought to be provided with a censer and 
mcense That in this portion of their ntual, however, the 
Christians of that period were not universally conscious of its 
direct descent frem Mosaic institutions may be inferred perhaps 
from the “ benediction of the mcense ” used m the days of 
Charlemagne, which runs as follows • ” May the Lord bless 
this mcense to the extim tion of every noxious smell, and kindle 
It to the odour of its sweetness ” Even Thomas Aquinas (p in 
qn «3, art 5) gives prominence to this idea 

The character and order of these historical notices of mcense 
would certainly, were there nothing else to l)e considered, justify 
the conclusion hitherto generally adopted, that its use was wholly 
unknown in the worship of the Christian Church before the 3th 
century. On the other hand, we know that m the first Christian 
services held in the catacombs under the city of Rome, incense 
was burnt as a sanitary luraigation at least Tertullian also 
distmctly alludes to the use of aromatics in Christian burial 
the Sabaeans will testify that more of their merchandise, and 
that more costly, is lavished on the burial of Christians, tlian m 
burning incense to the gods.” And the whole argument from 
anal(^ is m favour of the presumption of the ceremonial use 
of incense by the Christians from the first. It is natural that 
little should be said of so obvious a practice until the fuller 
development of ntoal m a later age. The slighting references 
to it by the Omstian fathers are no more an argument against 
itt existence m the primitive chtrrch than the similar denuncia- 
tions by the Jewish prophets of burnt^offenogs and sacrifices 
are any proof that there were no such rites as the offering of 
incense, find of the blood of bulls and fat of rams, in the worship 
of the temple at JenisaCem There could be no real offence to 
Cfaristiaas m the burning of incense. Malachi (t. 1 1) had already 
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foretold the time when among the Gentiles, m every place, 
incense should be offered to God Gold, with myrrh and frank- 
incense were offered by the Persian Magi to the infant Jesus at 
his birth , and in Revelation vm. 3, 4, the image of the offering 
of incense with the prayers of the saints, before the throne of 
God, 13 not without its significance. If also the passage m 
Ambrose of Milan (on Luke i n), where he speaks of “ us ” as 
“adolentes altaria” is to be translated “incensing the altars,” 
and taken literally, it is a testimony to the use of incense by the 
Chiistian Church in, at least, the 4th century. But the earliest 
express mention of the censing of the altar by Christian priests 
is in “ the works,” first quoted in the 6th century, attributed 
to “ Dionysius the Areopagite,” the contemporary of St Paul 
(Acts xvii 34) 

The Missal of the Roman Church now enjoins incensation 
before the introit, at the gospel and again at the offertory, and 
at the elevation, in every high mass , the use of incense also 
occurs at the exposition of the sacrament, at consecrations of 
churches and the like, in processions, in the office for the burial 
of the dead and at the exhibition of relics On high festivals 
the altar is censed at vespers and lauds. 

In the Church of England the use of incense was gradually 
abandoned after the reign of Edward VI , until the ritualistic 
revival of the present day. Its use, however, has never been 
abolished by law. A “ Form for the Consecration of a Censer ” 
occurs in Bancroft’s Form of Dedtcahon and Consecration of a 
Church or Chapel (1685) various works of reference (as, for 
example, in Notes and Queries, 3rd ser. vol viii p. ii) numerous 
sporadic cases are mentioned in which incense appears to have 
been burnt in churches , the evidence, however, does not go 
so far as to show that it was used during divine service, least of 
all that It was used during the communion office At the corona- 
tion of George III., one of the king’s grooms appeared “ in a 
scarlet dress, holding a perfuming pan, burning perfumes, as 
at previous coronations ” 

In 1899, on the appeal of the Rev H Westall, St Cuthbert’s, 
London, and the Rev. E Ram, St John’s, Norwich, against the 
use of intense in the Church of England, the archbishops of 
Canterbury (Dr Temple) and York (Dr Maclagan) supported 
the appeal. Their decision was reviewed by Chancellor L T 
Dibdin m the loth edition of the Encyclopaedia Hritannica, and 
the exposition given by Sir Lewis Dibdin of the whole question 
of the use of incense in the Church of England may here be 
interpolated. (G B ) 

Incense tn the Church of England — Mr Scudamore (NoMta 
Euchartstica, and ed pp 141-143) thus describes the method 
and extent of the employment of incense at the mass prior to 
the Reformation . — 

'* According to the use of Sarum (and Bangor) the priest, after 
being himself censed by the deacon, censed the altar before the 
Introit began The York rubnc directed him to do it immediately 
aftei the first saying of the Introit, which in England was thrice said 
The Hereford missal gives no direction for censing the altar at that 
time The middle of the altar was censed, according to Sarum, 
Bangor and Hereford, before the reading of the Gospel According 
to Sarum and Bangor, the thurible, as well as the lights, attended the 
Gaspel to the lectern Perhaps the York rubric implies that this was 
done when it orders (which the others do not) tne thimble to be 
earned round the choir with the Gospel while the Creed was being 
sung In the Sarum and Bangor, the pnest censed the oblations after 
oiiering them , then the space between himself and the altar Ho 
was then, at Sarum, censed by the deacon, and an acolyte censed the 
choir : at Bangor the Stmsfrum Cornu of the altar and the relics were 
censed instead York and Hereford ordered no censing at the 
olleitory. There is reason to think that, notwithstanding the order 
for the use of incense at every celebration, it was in practice burnt 
only on high festivals, and then only in nch churches, down to the 
penod of the Reformation In most parishes its costliness alone 
would preclude its daily use, while the want of an assistant minister 
would be a very common reason for omitting the nte almost every- 
where Incense was not burnt in private masses, so that the cler^ 
were accustomed to celebrations without it, and would naturafiy 
forego it on any plausible ground '* 

The ritual of the mass remained unchanged until the death 
of Henry VIII. (Jan. 28, 1547) In March 1548 the Order 
of the Communion was published and commanded to be used 


by royal proclamation m the name of Edward \'I It was the 
precursor of the Prayer Book, and supplemented the accustomed 
Latin service by additions in English to provide for the com- 
munion of the people in both kinds But it was expressly stated 
m a rubric that the old service of the mass was to proceed without 
variation of any nte or ceremony until after the priest had 
received the sacrament, that is, until long after the last of the 
three occasions for the use of incense explained above But on 
Whitsunday 1549 the first Prayer Book of Edward VI. came 
into use under an Act of Parliament (2 and 3 Ed VI. ch i, the 
first Act of Uniformity) which required its exclusive use in 
public worship so as to supersede all other forms of service 
Another Act, 3 and 4 Ed. VI ch. 10, required the old service 
books to be delivered up to be destroyed. The first Prayer 
Book does not contain any direction to use or any mention of 
incense. It has been and still is a keenly controverted question 
whether incense did or did not continue to be in ceremonial 
use under the first Prayer Book or during the rest of Edward VI.’s 
reign No evidence has hitherto been discovered which justifies 
us m answering this question in the affirmative The second 
Prayer Book of Edward VI. (1552), published under the authority 
of the second Act of Uniformity (5 and 6 Ed VI ch 1), contains 
no reference to incense Edward VI died on the 6th July 
1553 Queen Mary by statute (i Mary, sess 2, ch 2) abolished 
the Praver Book, repealed the Acts of Uniformity and restored 
“ divine service and administration of sacraments as were most 
commonly used in England in the last year of Henry VIII ” 
The ceremonial use of incense thus became again an undoubted 
part of the communion service in the Church of England A 
proclamation issued (Dec 6, 1553) directed the churchwardens 
to obtain the proper ornaments for the churches , and the 
[ bishops (at any rate Bishop Bonner, see Visitation Articles 1534, 
Cardwells Doc Ann. 1. 149- 153) in their visitations inquired 
whether censers had been furnished for use. Mary died on the T7th 
of November 1558. On the 24th of June 1559 the second Prayer 
Book of Edward VI (with a few alterations having no reference 
to incense) was again established, under the authority of the 
third Act of Uniformity (i Ehz. ch 2), as the exclusive service 
book for public service. There is no evidence of the ceremonial 
use of incense under Elizabeth’s Prayer Book, or under the present 
Prayer Book of 1662 (established by the fourth Act of Uniformity, 
13 and 14 Charles II ch 4) until the middle of the 19th century , 
and there is no doubt that as a ceremony of divine worship, 
whether at the Holy Communion or at other services, it v.'as 
entirely disused I'here arc, however, a good many instances 
recorded of what has been called a fumigatory use of frankincense 
in churches, by which it was sought to purify the air, in times 
of public sickness, or to dispel the foulness caused by large 
congregations, or poisonous gases arising from ill-constructed 
vaults under the church floor. It seems also to have been used 
for the purpose of creating an agreeable perfume on great 
occasions, eg. the great ecclesiastical feasts. But this use of 
incense must be carefully distinguished from its ceremonial use 
It was utilitarian and not symtoheal, and from the nature of 
the purpose in view must have taken place before, rather than 
during, service Of the same character is the use of incense 
carried m a perfuming pan before the sovereign at his coronation 
m the procession from Westminster Hall to the Abbey. This 
observance was maintained from James II ’s coronation to that 
of George III. In the general revival of church ceremonial 
which accompanied and followed the Oxford Movement incense 
was not forgotten, and its ceremonial use m the pre-Reformation 
method has been adopted in a few extreme churches since 1850 
Its use has been condemned as an dlegal ceremony by the 
ecclesiastical courts In 1868 Sir Robert Phillimore (Dean of 
the Arches) pronounced the ceremonial use of incense to be 
illegal in the suit of Martin v. Mackonochie (2 A. and E. L.R. 
ii(^. The case was carried to the Privy Council on appeal, 
but there was no appeal on the question of incense. Agam, 
in 1870, the ceremomal use of incense was condemned by Sir 
Robert Phillimore in the suit of Sumner v. Wix (3 A. and E 
L.R. 58). 
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Notwithstanding these decisions, it was insisted by those 
who defended the revival of the ceremonial use of incense that 
It was a legal custom of the Church of England. The question 
was once more elaborately argued m May 1^9 before an informal 
tribunal consisting of the archbishop of Canterbury (Dr Temple) 
and the archbishop of York (Dr Maclagan), at Lambeth Palace 
On the 3 1 St of July 1899 the archbishops decided that the liturgical 
use of incense was illegal. The Lambeth “ opinion,” as it was 
called, failed to convince the clergy against whom it was directed 
any better than the judgments of the ecclesiastical courts, but 
at first a considerable degree of obedience to the archbishops’ 
view was shown. Various expedients were adopted, as, e g , 
the use of incense just before the beginning of service, by which 
It was sought to retain incense without infnnging the law as 
laid down by the archbishops There remained, nevertheless, 
a tendency on the part of the clergy who used incense, or desired 
to do so, to revert to the position they occupied before the 
Lambeth hearing — that is, to insist on the ceremonial use of 
incense as a part of the Catholic practice of the Church of England 
which it is the duty of the clergy to maintain, notwithstanding 
the decisions of ecclesiastical judges or the opinions of arch- 
bishops to the contrary (L T D ) 

Manufacture . — For the manufacture of the incense now used 
in the Christian churches of Europe there is no fixed rule The 
books of ritual are agreed that Ex xxx. 34 should be taken as 
a guide as much as possible. It is recommended that frank- 
incense should enter as largely as possible into its composition, 
and that if inferior materials be employed at all they should 
not be allowed to preponderate In Rome olibanum alone is 
employed , in other places benzoin, storax, lign, aloes, cascarilla 
hark, cinnamon, cloves and musk are all said to be occasionally 
used In the Russian Church, benzoin is chiefly employed 
The Armenian liturgy, in its benediction of the incense, speaks 
of “ this perfume prepared from myrrh and cinnamon ” 

The preparation of pastils of incense has probably come down 
in a continuous tradition from ancient Egypt, Babylonia and 
Phoenicia Cyprus was for centuries famous for their manu- 
facture, and they were still known in the middle ages by the 
names of pastils or osselets of Cyprus 
Maimonides, in his More Nevochtm, states that the use of 
incense in the worship of the Jews originated as a corrective 
of the disagreeable odours arising from the slaughter and burning 
of the animals offered in sacrifice There can be no doubt that 
its use throughout the East is based on sanitary considerations , 
and in Europe even, in the time when the dead were buried in 
the churches, it was recogmzed that the burning of incense 
served essentially to preserve their salubrity. But evidently 
the idea that the odour of a burnt-offering (cf. the KvtVr/s 7/<Si>s 
avTfii] of Odyss xn 369) is grateful to the deity, being indeed 
the most essential part of the sacrifice, or at least the vehicle 
liy which alone it can successfully l)e conveyed to its destination, 
is also a very early one, if not absolutely primitive ; and survivals 
of It are possibly to he met with even among the most highly 
cultured peoples where the purely symbolical nature of all 
religious ritual is most clearly understood and maintained 
Some sucli idea plainly underlies the familiar phrase “ a sweet 
savour,” more literally “ a savour of satisfaction,” whereby an 
acceptable offering by fire is so often denoted in the Bible (Gen. 
viii 21, Lew.\.g,ei passim, cf Eph v 2) It is easy to imagine 
how, as men grew in senuous appreciation of pleasant perfumes, 
and m empincal knowledge of the sources from which these 
could be denved, this advance would naturally express itself, 
not only m their domestic habits, but also in the details of their 
religious ceremonial, so that the custom of adding some kind 
of incense to their animal sacrifices, and at length that of offering 
It pure and simple, would mevitably arise. Ultimately, with the 
development of the spiritual discernment of men, the “ offenng 
of incense ” became a mere symbolical phrase for prayer (see 
Rev. v 8, viii. 3, 4). Clement of Alexandria expresses this in 
his well-known words : “ The true altar of incense is the just 
soul, and the perfume from it is holy prayer.” (So also Origen, 
Contra Cels vui 17, 20.) The ancients were familiar with 
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the samtary efficacy of fumigations The energy with which 
Ulysses, after the slaughter of the suitors, calls to Euryclea for 
“ fire and sulphur ” to purge (literally ” fumigate ”) the dining- 
hall from the pollution of their blood (Od xxii 481, 482) would 
startle those who imagine tliat sanitation is a peculiarly modern 
science There is not the slightest doubt that the censing ol 
things and persons was first practised as an act ol purification, 
and thus became symbolical of consecration, and finally of the 
sanctification of the soul The Egyptians understood the use 
of incense as symbolical of the purification of the soul by prayer 
Catholic writers generally treat it as typifying contrition, the 
preaching of the Gospel, the prayers of the faithful and the 
virtues 0/ the saints (G B ) 

INGEST (Lat mcestus, unchaste), sexual intercourse between 
persons so related by kindred or affinity that legal marriage 
cannot take place between them (see Marriaoe, especially the 
section Canon Law) In England incest formerly was not 
generally treated as a crime, adthough, along with other offences 
against morals, it was made punishable by death m 1650 Since 
the Restoration it had, to use Blackstone's phrase, been left 
to the “ feeble coercion of the spiritual courts," but bills to 
make it a criminal offence have at various times been unsuccess- 
fully introduced in Parliament In 1908 however, an act (The 
Punishment of Incest Act 1908) was pa.ssed, under which sexual 
intercourse of a male with his grand -daughter, daughter, sister 
or mother is made punishable with penal servitude for not less 
than 3 or more tlian 7 years, or with imprisonment for not more 
than two years with or without hard labour. It is immaterial 
that the sexual intercourse was had with the consent of the 
female , indeed, by s 2 a female who consents is on conviction 
liable to the same punishment as the male The ai t also makes 
an attempt to commit the offence of incest a misdemeanour, 
punishable by imprisonment for not more than two years with 
or without hard labour The terms “brother” and “sister” 
include half-brother and half-sister, whether the relationship 
IS or IS not traced through lawful wedlock All proceedings 
under the act are held tn camera (s The act does not apply 
to Scotland, incest being punishable in .Scots law Under the 
Matrimonial Causes Act 1857, s 27, incestuous adultery is per se 
sufficient ground to entitle a wife to divorce her husband The 
Deceased Wife’s Sister’s Marriage Art 1907, s 3, retained wives’ 
sisters in the class of persons with whom adultery is incestuous. 
In the law of .Scotland, it was, until the Criminal Procedure 
(Scotland) Act 1887, a crime nominally punishable with death, 
but the penalty usually inflicted was penal servitude for life 
This sentence was actually pronounced on a man m 1855 In 
the United States incest is not an indictable offence at common 
law, but. generally speaking, it has been made punishable by 
fine and imprisonment b> state legislation It is also a punish- 
able offence in some European countries, notably Germany, 
Austria and Italy 

INCH (O Eng ynce from Lat uncia, a twelfth part , cf. “ounce,” 
and sec As), the twelfth part of a linear foot As a measure of 
rainfall an “ inch of rain ” is equivalent to a fall of a gallon 
of water spread over a surface of al>out 2 sq ft , or 100 tons 
to an acre 

INCHBALD, MRS EUZABETH (1753-1821), English novelist, 
playwright and actress, was born on the 15th of October 1753 
at .Standmgfield, Suffolk, the daughter of John Simpson, a 
farmer Her father died when she was eight years old She and 
her sisters never enjoyed the advantages of school or of any 
regular supervision in their studies, but they seem to have 
acquired refined and literary tastes at an early age Ambitious 
to become an actress, a career for which an impediment in her 
speech hardly seemed to qualify her, she applied in vain for an 
engagement ; and finally, in 1772, she abruptly left home to 
seek her fortune in London. Here she married Joseph Inchbald 
(d 1779), an actor, and on the 4th of September made her 
d^but m Bristol as Cordelia, to his I^ear For several years she 
continued to act with him in the provinces Her roles included 
.\nne Boleyn, Jane .Shore, Calista, Calpurnia, Lady Anne in 
Richard III., Lady Percy, Lady Elizabeth Grey, Fanny in 
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The Clandestine Mamage, Desdemona, Aspasia in Tatnerlane, 
Juliet and Imogen , but notwithstanding her great beauty 
and her natural aptitude for acting, her inability to acquire 
rapul and easy utterance prevented her from attaining to more 
than very moderate success. After the death of her husband 
she continued for some time on the stage ; making her first 
J^ndon appearance at Covent Garden as Bellano in Phtlaster 
on the 3rd of October 1780 Her success, however, as an author 
led her to retire in 1789 She died at Kensington House on the 
I St of August 1821. 

Mrs Inchbald wrote or adapted nineteen plays, and some 
of them, espw'ially Wives as They Were and Matds as They Are 
(1797), were for a time very successful Among the others may 
be mentioned Vll tell you What (translated into Cierman, Leipzig, 
1798), Such Things Are (1788), Tiu Mamed Man, The 
Wedding Day , The Midnight Hour , Everyone has his Fault , 
and Lovers’ l^fnvs. She also edited a collection of the British 
Theatre, with biographical and critical remarks (2<> vols , 1806- 
1809) , a Collection oj Farces (7 vols , 1809) ; and The Modern 
Theatre (to vols., 1809). Her fame, however, rests chiefly on 
her two novels* A Simple Story (1791), and Nature and Art 
( 1 796). These works possess many minor faults and inaccuracies, 
but on the whole their style is easy, natural and graceful , and 
if they are tainted m some degree by a morbid and exaggerated 
sentiment, and display none of that faculty of creation possessed 
by the best wnters of fiction, the pathetic situations, and the 
deep and pure feeling pervading them, secured for them a wide 
popularity 

Mrs Inchbald destroyed an autobiograjihy for which she ha<l Iseen 
offered ^1000 by I’hillips the publisher . but her Memoirs, compiled 
by J B^den, chiefly from her private journal, anpeareil in 183^ m 
two volumes An interesting account of Mrs Iuchb.nld is contained 
in Records of a Girlhood, by Franers \nn Kemble (1878) Her 
jjortiait was painted by Sir Thomas Lawrence 

INCHIQUIN, MURROUGH O’BRIEN, isx E\rl ot (1 1614- 
1674), Irish soldier and statesman, was the son of Dermod 
(TBrien, sth Baron Inthiquin (d 1624) He iKdonged to a great 
family which traced itsdescent to Brian Burounbe,king of Ireland, 
and members of whiih were always to the forefront in Irish 
publu life The first baron of Inchiquin was another Miirrough 
O’Brien (d 1551) who, after having made his submission to 
Henry VTII , was created baron of Incliiquin and earl of fhomond 
m 1543 When Murrough died m November 1551 by a curious 
lU'rangement his earldom p,isscd to his nephew Donogh, son of 
(ionor O’Brien (d 1539), the last independent prince of Thomond 
(see Thomonu, Eari s ot), leaving only his barony to be inherited 
by his son Dermod (d 1557), the ancestor of the later barons of 
Inthiqum 

Murrough O’Brien, who became 6th baron of Inchitiuin m 
1624, gained some military experience in Italy, and then in 
1640 w.as appointed \ ice -president of Munster. lie took an 
actiye and leading part in suppressing the great Irish rclx’llion 
which broke out in the following year, and during the Civil War 
the English parliament made him president of Munster, Early in 
1O48, however, he declared fur his former mtister Charles I ,and 
for about two years he sought to uphold the royalist cause m 
Ireland In 1654 Charles II. made hmi an earl His later years 
were partly spent in Prance and m Spam, but he had returned 
to Ireland when he died on the 9th of Septemlicr 1674 

His son William, the 2nd earl (r. 1638-1692), served under 
his father m France and Spam, and for six years was governor 
of Tangier. He was a partisan of William III m Ireland, and in 
1690 he became governor of Jamaica where he died in January 
1693 In 1800 Im descendant Murrough, the 5th earl (d 1808), 
was created marquess of Thomond, but on the death of James, 
the 3rd marquess, m July 1855 both the marquessate and the 
earldom became extmet The barony of Inchiquin, however, 
passed to a kinsman, Sir Lucius O’Brien, Bart (1800^-1872), 
a descendant of the first baron and a brother of William Smith 
O’Brien ig.v.\ 

INCLEDON, CHARLES BENJAMIN (1763-1826), English | 
singer, son of a doctor in Cornwall, began as a choir-boy at j 
Exeter, but then went into the navy. His fine tenor voice, I 


however, attracted general attention, and in 1783 he determined 
to seek his fortune on the stage After various provincial 
appearances he made a great success in 1790 at Covent Garden, 
and thenceforth was the principal English tenor of his day. He 
sang both in opera and in oratono, but his chief popularity lay 
m his flelivery of Imllads, such as “ Sally m our Alley,” ” Black- 
eyed .Susan,” “ The Arethusa,” and anything of a bold and manly 
type He toured m America m 1817 , and on retiring in 1822 
from the operatic stage, he travelled through the provinces 
with an entertainment called “ The Wandering Melodist ’ 
He died of paralysis at Worcester on the iith of February 
1826 

INCLINOMETER (Dip Circle) Two distinct classes of 
instruments are used for measuring the dip (see Magnetism, 
Terrestrial) or inclination of the earth’s magnetic field to the 
horizontal, namely (i) dip circles, and (2) induction inclmo- 
meters or earth inductors. 

Dip Circles — In the case of the dip circle tlic direction cf 
the earth’s magnetic field is obtained by observing the position 
of the axis of a magnetized needle so supported as to be free 
to turn about a horizontal axis passing through its centre of 



gravity The needles now used consist of flat lozenge-shaped 
pieces of stfcel aliout 9 cm long and o i cm thick, and 
weigh about 4 i grams. The axle, which is made of hard 
steel, projects on either side of the needle and has a diameter 
of about 0*05 cm Needles considerably larger than the above 
have been used, but experience showed tliat the values for the 
dip observed with needles 23 cm long, was about i' less than 
with the 9 cm needles, and A Schuster {Phil Mag , 1891 [5], 
31, p 275) has shown that the difference is due to the appreaabte 
bending of the longer needles owing to their weight 
When in use the dip needle is supported on two agate knife- 
edges, so that Its axle is on the axis of a vertical divided circle, 
on which the positions of the ends of the needle are either directly 
observed by means of two reading lenses, m which case the circle 
IS generally divided into thirds of a degree so that it can by 
estimation be read to about two minutes, or a cross arm carnes 
two small microscopes and two verniers, the cross wires of 
each microscope being adjusted so as to bisect the image of the 
corresponding ertd of the needle. Two V -shaped lifters actuated 
by a handle serve to raise the needle from the agates, and when 
lowered assure the axle being at the centre of the vertical circle. 
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The supports for the needle, and a box to protect the needle 
from draughts, as well as the vertical orefe, can be rotated 
about a vertical axis, and their azimuth read ofi on a horizontal 
divided circle. There are also two adjustable stops which can 
be set m any position, and allow the upper part of the instrument 
to be rotated through exactly iSo'’ without the necessity of 
reading the horizon t^ circle. 

When making a determination of the dip with the dip circle, 
a number of separate readings have to be made in order to 
eliminate various instrumental defects Thus, that side of the 
needle on which the number is engraved being called the face 
of the needle, and that side of the protecting box next the vwtical 
circle the face of the instrument, both ends of the needle are 
observed m the following relative positions, the mstrument 
being in every case so adjusted m azimuth that tlie axle of the 
needle points magnetic east and west — 

I Face of instrument east and face of needle next to face of 

instrument , 

II Face of instrument vest and face of needle next to fate of 

instrument , 

m Face of instrument vest and face of needle away from fate of 
instrument , 

IV Face of instrument east and face of needle away from face of 
instrument 

Next the direction of magnetization of the needle is reversed 
by stroking it a number of times with tvo strong permanent 
magnets, when the other end of the needle dips and the above 
four sets of readings are repeated. The object in reading both 
ends of the needle is to avoid error if the prolongation of the axle 
of the needle does not pass through the centre of the vertii'al 
circle, as also to avoid error due to the eccentricity of the arm 
which carries the reading microsi'opes and verniers 'Fhe 
reversal of the instrument between (i ) and (ii ) and between (m ) 
and (iv ) IS to eliminate errors due to (a) the line joining the 
zeros of the vertical circle not being exactly horizontal, and (b) 
the agate knife-edges which siipport the needle not being exat tly 
horizontal. The reversal of the needle between (ii ) and (iii ) is 
to eliminate errors due to (a) the magnetic axis of the needle 
not coinciding with the line joining the tvo points of the ntedk , 
and (if) to the centre of grasity of the needle being displaecd 
from the centre of the axle m a direction at right angles to the 
length of the needle The reversal of the poles of the needle 
IS to counteract any error produced by the centre of gravity 
of the needle being displaced from the centre of the axle in a 
direction parallel to the length of the needle 

For use at sea the dip circle was modified by Robert Were 
Fox (Annals of Electricity, 1839, 3, p 288^, who used a needle 
having pointed axles, the points resting in jewelled holes earned 
by two uprights, so that the movement of the ship docs not 
cause the axle of the needle to change its position with reference 
to the vertical divided circle To counteract the tendemy of 
the axle to stick in the bearings, the instrument is fitted with 
a knob on the top of the box protecting the needle, and when a 
reading is being taken this knob is rubied with an ivory or horn 
disk, the surface of whitih is corrugated In this way a tremor ls 
caused whK'h is found to assist the needle in overcoming the 
effects of friction, so that it takes up its true position In the 
Creak modification of the Fox dip circle, the upper halves of 
the jewels which form the bearmgs are cut away so that the 
needle can be easily removed, and thus the reversals necessary 
when making a complete observation can be performed (sec 
also Magneto-Meter). 

Induction Inclinometers —Vat pnnciple on which mduction 
inclinometers depend is that if a coil of insulated wire is spun about 
a diameter there will be an alternating current induced in the 
coil, unless the axis about which tt turns is parallel to the lines 
of force of the earth’s field. Hence if the aacis about whu h such 
a coil spins is adjusted till a sensitive galvanometer connected 
to the coil through a commutartor, by which the alternating 
current is converted mto a direct current, is undeflccted, then 
the axis must be parallel to the lines of force of the earth’s field, 
and hence the mcbnation of the axis to the horizontal is the dip 
The introduction and perfection of this type of inclinometer 


is almost entirely due to H Wild His form of instrument 
for field observations * consists of a coil 10 cm in diameter, 
containing about 1000 turns of silk-covered copper wire, the 
resistance being about 40 ohms, which is pivoted inside a metal 
ring 'Fhis ring can itself rotate about a horizontal axle m its 
own plane, this axle being at right angles to that about whu h 
the coil can rotate. Attached to the axle of the nng is a divided 
circle, by means of which and two reading microscope.s the 
inclination of the axis of rotation of the coil to the horizontal 
can be read The bearings which support the horizontal axle 
of the ring are mounted on a horizontal annulus which can be 
rotated m a groove attai'hed to the base of the instrument, 
as so to allow the azimuth of the axle of the ring, and hence 
also that of the plane in which the axis of the coil tan move, 
to be adjusted The (oil is rotated by means of a flexible shaft 
worked by a small cranked handle and a train of gear wheels 
The terminals of the coil are taken to a two-part commutator 
of the ordinary pattern on whu h rest two copper brushes whu h 
are connected by flexible leads to a sensitive galvanometer 
The inclination of the axis of the coil lan be loughly adjusted 
by hand by rotating the supporting nng 'I'he final adjustment 
IS made by means of a murometer screw attached to an ann 
which IS clamped on the axle of the ring 

When making a mmsurement the azimuth circle is first set 
horizontal, a striding level placed on the trunnions whuh carrv 
the nng being used to indicate when the adjustment is complete 
The striding level is then placed on the axle which carries the 
coil, and when the bubble is at the centre of the scale the mu ro- 
scopes are adjusted to the zeros of the vertical circle A box 
containing a long compass needle and having two feet with 
inverted V’s is placed to rest on the axle of the toil, and the 
instrument is turned in azimuth till the «oinpass needle points 
to a lubber line on the box By this means the axis of the < oil 
IS brought mto the magnetic meridian The I'ommutator being 
connected to a sensitive galvanometer, the coil is rotated, ami 
the ring adjusted till the galvanometer is undeflected The 
reading on the vertical circle then gives the dip By a system 
of reversals slight faults m the adjustment of the instrument 
can be eliminated as in the case of the dip urcle With .su(h 
an instrument it is claimed that readings of dip can be made 
accurate to ±0 i minutes of arc. 

'I'he form of Wild inductor for use m a fixed observatory 
differs from the above in that the coil consists of a drum-wound 
armature, but without iron, of which the length is about three 
times the diameter This armature has its axle mounted in a 
frame attached to the sloping side of a stone pillar, so that the 
axis of rotation is approximately parallel to the lines of fone 
of the earth’s field. By means of two micrometer screws the 
inclination of the axis to the magnetic meridian and to the 
horizontal can be adjusted. The armature is fitted with a com- 
mutator and a system of gear wheels by means of whicli it tan 
be rapidly rotated 'The upper end of the axle carries a plane 
mirror, the normal to which is adjusted parallel to the axis of 
rotation of the armature. A theodolite is placx*d on the top of 
the pillar and the telescope is turned so that the image of the 
cross-wires, seen by reflection m the mirror, coincides with the 
wires themselves. In this way the axis of the theodolite telescope 
IS pla< ed parallel to the axis of the armature, and hence the dip 
can be read off on the altitude circle of the theodolite 

Authorities — In addition to the references already given the 
following papers may be consulted • (i) Admiraltv Manual of 

Scientific Inquiry, which contains directions for making observations 
with a dip circle , (at) Stewart and Gee, Elementary Practical Physics, 
which contains a full description of the dip circle and instructions for 
making a set of observations , (3) L A. Bauer, Terrestrial Magnetism 
(190*), 6, p 31, a memoir which contains the results of a comparison 
of the values for the dip obtained with a number of different arcles , 
(4) E Leyst, Repertorium fUr Meteorvlogie der kaiserl Akad der Wtss 
(St Petersburg, 1887), lO, No. 5, containing a discussion of the errors 
of dip circles ; (5) H Wild, Buil de I' Acad Imp des Set de 
Pdtersbourg (March X893), a paper which considers the accuracy 
obtainable with the earth inductor (W Wn ) 

’ ftepertoruum fUr Meteorologie der katsetl. Akad. der Wtssemn/l. 
(St Petersburg, 1^2), No 2, or Meteorotog Zeils (1895), j*, p. 41, 
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INCLOSURE, or Enciosure, m law, the fencing m of waste 
or common lands by the lord of the manor for the purjxise of 
cultivation For the history of the mclosure of such lands, and 
the legislation, dating from 1235, which deals with it, see 
Commons 

IN COENA DOMINI, a papal bull, so called from its opening 
words, formerly issued annually on Holy Thursday (in Holy 
Week), or later on Easter Monday Its first publication was in 
1363 Jt was a statement of ecclesiastical (ensure against 
licresies, schisms, sacrilege, infringement of papal and eidesiasti- 
(al privileges, attacks on person and property, piracy, forgery 
and other c rimes For two or three hundred years it was vaiied 
from time to time, receiving its final form from Pope Urban 
VIII in 1627, Owing to the opposition of the sovereigns of 
Europe both Protestant and Catholic, who regarded the bull 
as an infringement of their rights, its publication was discon- 
tinued by Pope (dement XIV. in 1770 

INCOME TAX, in the United King(iom a general tax on income 
denv'ed from every source. Although a graduated tax on income 
from certain fixed sources was levied in 1431; and again in 1450, 
it may be .said that the income tax in its present form dates m 
England from its introduction by W Pitt in 1798 “granting 
to Ills Majesty an aid and contribution for the pro.se(ution 
of the war” This act of 1798 merely inireased the duties of 
certain assessed taxes, which were regulated by the amount of 
imome of the person assessed, provided his income amounted 
to £f)o or upwards These duties were repealed by an a(t of 
(dO ^60 111 c 13), which imposed a duty of 10% on all 
intomes from whatever sources derived, incomes under £60 
a vear being exempt, and reduced rates charged on incomes 
between that amount and £200 a year The produce of this 
tax was £6,o4(y,f>24 for the first year, as compared with i[i,855,9(>6, 
the prodiue of the earlier tax This income tax was repealed 
after the peace of Amiens, but the renewal of the war m 1803 
( aused Its rev iv al At the same time was introduc ed the principle 
of “ (olleition al the source ” (1 e collet tion before the income 
reaches the person to whom it lielongs), which is still retained j 
in the English Rev'enue system, and which, it has been said, 
is mainly responsible for the present development of income 
tax and the ease with which it is (ollected The act of 1803 
(4j Ueo III c 122) distributed the various descriptions of in- 
(ome under different schedules, known as A, B, (', D and E 
A rate of 5 % was imposed on all incomes of £150 a year and over, 
with graduation on incomes between £60 and £150 This income 
tax of 5% collected at the source yielded almost as much as 
the previous tax of 10% collected direct from each taxpayer 
The tax was continued from year to year with the pnmiple 
unchanged but with variations in the rate until the close of 
the war in 1815, when it w'as repealed. It was, during its first 
imposition, regarded as essentially a war tax, and in later days, 
when it was reimposed, it was always considered as an emergency 
tax, to be levied only to relieve considerable financial strain, 
but It has now taken its place as a permanent source of national 
income, and is the most productive single tax m the British 
financial system The inc'ome tax was revived in 1842 by Sir 
R Peel, not as a war tax, but to enable him to effect important 
financial reforms (see Taxation) Variations both in the rate 
levied and the amount of income exempted have taken place 
from time to time, the most important, probably, being found 
in the Finance Acts of 1894, 1897, 1898, 1907 and 1909-1910. 

It will be useful to leview the income tax as it existed before the 
important changes intioducecl m 1909 It was, speaking broadly, a 
tax levied on all incomes denved from sources within the United 
Kinpclom, or received by residents in the United Kingdom from other 
sources Incomes under £i6o were exempt , an abatement allowed 
of £i(»o on those between £i6o and £4 (xj , of £150 on those between 
£400 and £500 , of £120 on those between £500 and £600, and of £70 
on those between £600 and £700. An abatement was also allowed 
on account of any premiums paid for life insurance, provided they 
did not exceed one-sixth of the total income The limit of totad 
exemption was fixed in 1894, when it was raised from £150, and 
the scale of abatements was revised m 1898 by admitting incomes 
between £500 and £700 . the Finance Act 1907 distinguished 
between " earned " and '' unearned " income, granting relief to the 
former ov er the latter by 3d in the pound, where Ihe income from all 


sources did not exceed £2000 The tax was assessed as mentioned 
above, under hve different schedules, known as A, B, C, I) and E 
Under schedule A was charged the income denved from landed 
property, including houses, the annual value or rent being the basis 
of the assessment The ow ner is the person taxed, whether he is or is 
not in occupation In England the tax under this schedule is ob- 
tained from the occupier, who, if he is not the owner, recovers from 
the latter by deducting the tax from the rent In Scotland this tax 
IS usually paid by the owner as a matter of convenience, but in Ire- 
land it is by law chargeable to him All real property is subject to the 
tax, with certain exceptions — (a) crown property, such as public 
offices, prisons, Ac , (b) certain properties belonging to charitable 
and educational bodies, as hospitals, public schools, colleges, alms- 
houses, &c ; (r) public parks or recreation grounds , (d) certain 
realities of companies such as mines, quarries, canals, &c , from 
which no profit is denved beyond the general profit of the concern to 
which they belong Under schedule B were charged the profits 
ansmg from the occupation of land, the amount of such profits being 
assumed to bo one-third of the annual value of the land as fixed for 
the purposes of schedule A 1 his applies principally to farmers who 
might, if they chose, be assessed on schedule D on their actual 
profits Schedule C included income denved from interest, &c , 
payable out of the public funds of the United Kingdom or any other 
country Schedule D, the most important branch of the income tax 
and the most difficult to assess, included profits arising from trade, 
fiom professional or other employment, and from foreign property, 
the assessment in most cases being made on an average of the 
receipts for three years Schedule E covered the salaries and 
pensions of persons m the employment of the state or of public 
bodies, and of the officials of puDhc companies, &c The method of 
assessment and collection of the tax is uniformly the same Under 
schedules A, B and D it is in the hands of local authorities known as 
the General or District Commissioners of Taxes 1 hey aie appointed 
by tho Land Tax Commissioners out of their own body, and, as 
regards assessment, are not in any way controlled by the executive 

f 'overnment They appoint a clerk, who is their pimcipal officer and 
cgal adviser, assessors for each parish and collectors There is an 
appeal from their decisions to the High Court of Justice on points of 
Jaw, but not on questions of fact Assessments under schedules A 
and B are usually made every five years, and under schedule D 
every year The interests of the revenue are looked after by officers 
of the Board of Inland Revenue, stykd surveyors of taxes, who are 
stationed in different parts of the country They are in constant 
communication with the Board, and with the public on all matters 
relating to the assessment and collection of the tax , they attend the 
meetings of the local commissioners, examine the assessments and 
the taxpayers’ returns, and watch the progress of the collection 
There are also certain officers, known as special commissioners, who 
arc appointed by the crown, and receive fixed salaries from pubhc 
funds For the purpose of schedule D, any taxpayer may elect to be 
assessed by them instead of by the local commissioners , and those 
who object to their affairs being disclosed to persons in their own 
neighlKJurhood may thus have their assessments made without any 
risk of publicity The special commissioners also assess the profits 
of railway companies under schedule D, and profits arising from 
foreign or colonial sources under schedules C and D The greater 
part of the incomes under schedule E is assessed by the commis- 
sioners for pubhc offices, appointed by the several departments of 
the government 

Previously to 1909 the rate of income tax has been as high 
as i6d. (in 1855-1857), and as low as 2d (m 1874-1876) Each 
penny of the tax was estimated to produce m 1906-1907 a revenue 
of £2,666,867 ^ 

It had long been felt that there were tertain inequalities m 
the income tax whuh could be adjusted without any considerable 
difficulty, and from time to time committees have met and re- 
ported upon the subject Select committees reported m 1851- 
1852 and m 1861, and a Departmental Committee m 1905 In 
1906 a select committee was appointed to inquire into and report 
upon the practicability of graduating the income tax, and of 
differentiating, for the purpose of the tax, between permanent 
and precarious incomes 'The summary of the conclusions 
contained m their Report (365 of 1906) was • — 

1 Graduation of the income tax by an extenaon of the existing 
system of abatements is practicable But it could not be apphed to 
all incomes from the highest to the lowest, with satisfactory results 
The limits of prudent extension would be reached when a large in- 
crease in the rate of tax to be collected at the source was necessitated, 
and the total amount which was collected in excess of what was 
ultimately retamed became so large as to cause serious inconvenience 
to trade and commerce and to mdividual taxpayers Those limits 


* Full statistics of the yield of income tax and other information 
pertaimng thereto will bo found m the Reports qf the Conimtsstoners 
of Hts Majesty’s Inland Revenue (published annually) , those issued 
in 1870 and m 1885 are especially interesting 
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would not be exceeded by raiding the amount of income on which ' 
an abatement would be allowed to ;^iooo or even more | 

a Graduation by a super-tax is practicable If it be desire<l to 
levy a much lugher rate of tax upon large incomes (say of ^-iooo 
and upwards) than has hitherto been chargeti, a super- tax based 
on personal declaration would be a practicable methoii 

3 Abandonment of the system of “ collection at the source " and 
atloption of the pnnciplc of direct personal assessment of the whole 
of each person’s income would l>e inexpedient 

4 Diherentiatiori between earned and unearned incomes is prac- 
ticable, especially if it lie linuted to earned incomes not exceeiling 
£iOOo a year, and effect bo given to it by charging a lower rate of tax 
upon them 

5 A compulsory personal declaration from each individual of 
total net income m resjiect of ivhicli tax is payable is expedient, and 
would do much to prevent the evasion and avoidance of income tax 
which at present prevail 

Acting upon the report of this committee the Finance Bill of 
1909 was framed to give effect to the prim iplcs of graduation 
and differentiation. The rate upon the earned portion of im omes 
of persons whose total income did not exceed £3000 was left 
um hanged, viz 9d in the pound up to £2000, and is m the 
pound between £2000 and £^000 But the rate of is in the 
pound on all unearned incomes and on the earned portion of 
imomes over £2000 from all sources was raised to is 2d In 
addition to the ordinary tax of is 2d m the pound, a super- 
tax of 6 d in the pound was levied on all incomes exceeding 
£5000 a year, the super-tax being paid upon the amount by which 
the incomes exceed £3000 a year. A special alsatement of £10 
a ( hild for every child under the age of sixteen was allowed upon 
all incomes under £500 a year No abatements or exemptions 
were allowed to persons not resident in the United Kingdom, 
except m the case of crown servants and persons residing abroad 
on account of their health Certain abatements for improve- 
ments were also allowed to the owners of land or houses. 

The estimated incioascd yield of the income tax for igog-i()io on 
these lines was 12,500,000, wluch excluded tlie abatements allowoil 
for improvements 'I he super- tax was estimated to yield a sum of 
^500,000, which would be increased ultimately to 500,000, when 
all returns ami assessments were made 

The following accounts show the operation of the same system 
of taxation m other countries — ^ 

Auslyia — The income tax dates from 1849, but the existing tax, 
which IS arranged on a progressive system, came into force on the 
1st of January 1898. The tax is levied on net income, deiluctions 
from the gross income being allowed for upkeep of business, houses 
and lands, for premiums paid for insurance against injuries, foi 
interest on business and private debts, and for payment of taxes 
otlici than income lax. Incomes under ^50 a year are exempt, the 
rate of taxation at the first stage (£52) being o 6 of the income , at 
the twelfth stage (£100) the rate is i %, at the twenty-seventh stage 
(£^00) it rises to i at the forty-third stage (£1000) it is 3 and 
at the fifty -sixth (£2500) it is 3 J % , an income of £4000 pays 4 % , 
from £4000 up to £8333 per annum progression rises at £if><> a step, 
and for every step £8, 6s Sd taxation is assessed Incomes between 
£8333 and £8750 pay £387, los , incomes over £8750 are taxed 
£20, 6s. 8d at each successive stage of £417, los Certain persons 
are exempt from the tax, vir • — (a) the erhperor , (b) members of the 
imperial family, as far as rcganls such sums as they receive as allow- 
ances , (c) the diplomatic corps, the consular corps who are not 
Austrian citizens, and the official stalls and foreign servants of the 
embassies, legations and consulates , {</) such people as are exemplc<l 
by treaty or by the law of nations ; (e) people m possession of pensions 
from the Order of Maria Theresa, and those who receive pensions on 
account of wounds or the pension attached to the medal for bravery, 
are exempted as far as the pensions are concerned , (/) officers, 
chaplains and men of the army and navy have no tax levied on their 
pa^y • (s) other mihtary persons, and such people as are included 
in the scheme of mobilization are exempted from any tax on their 
pay Special allowances are made for incomes derived from labour, 
either physical or mental, as well a.s for a family with several chihlren 
There are also special exemptions m certam cases where the annual 
income does not exceed £4167, los , viz — (a) special charges for 
educating cluldren who may l)e blmd, deaf, dumb or cnppl^ , (h) 
expense in mamtaimng poor relations , perpetual illness , (</) 
debts , («) special misfortunes caused by fire or floods , (/) being 
called out for mihtary service The tax is assessed usually on a direct 
return from the mdividual taxpayer, except m the cases of fixed 


' In ^pendix No. a to the Report from the Select Committee on 
Income Tax (1906), will be found a valuable list (prepared in the 
Library of the London School of Economic.s) of references to the 
graduation of the income tax and the distribution of incomes both 
m the United Kingdom and in other countries 
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salaries and wages, on which the tax is collected from the employer, 
who either deducts it from the salary of the employee or pays it out 
of his own jiocket. The tax, eehich is assessed on the income oi tho 
previous year, is paid direct to the collector’s oflice in two instal- 
ments — one on the ist of June and the other on the ist of necernber 
Belgium — No income tax proper exists in Relguiin, but there is a 
state tax of 2 on the dividends of joint stoik lompanies 

Denmark — Income tax is levied under a law of the 1 5th ol May 
1903 Incomes under 2000 kroner pay a Ux of i 3 . urulcr 3000 

kroner, 14%, under 4000 kroner, 15“^, under 6000 kiom r, i 6 , 

under 8000 kroner, 17%. under 10,000 kroner, i 8 , under 

15,000 kroner, 19%: under 20.000 kroner, 20% and for every 
additional 10,000 kroner up to 100,000 kroner i uwonicsof ioo,ooo 
kroner and upwards paying 2 5 % Exempt from the duty arc— 
the king, members of the royal family and thccivul list , the It gallons, 
stalls and consular olliceis of foreign powers (not being Danish 
subjects) ; foreigners tempoianly resident in the country , mortg.ige 
societies, credit institutions, savings and loan banks Ihe introase 
in capital resulting from an incnase m value of proptrtus is not 
ileemed income — on the other h.and no deduction in income is made 
if such properties decrease m value — nor are daily payments and 
travelling expenses received for the tr.insaction of business on public 
service, if the person has thereby been obliged to reside outside his 
own parish Certam ileductions can be m.ule in i dculatuig income 
— such as working expenses, office expenses, junsious and other 
burthens, amounts paid for direct taxation, dues to commune and 
church, tithe, tenant and farming charges, heirs’ allowances and 
similar burthens, interest on mortgages and other debts, anel wli.it 
has been spent for necessary maintenance eir insurance of the 
property ot the taxpayer There are also certain cxcmptuins with 
respect to companies not having an establishment ui the eouiitiy 
Irance — Thcie is no income tax m France corresponding exactly 
to that lewied m the United Kingelom There are certain duett 
taxes, such as the laxe’s on buildings, personnelle molnUht , and doors 
and windows (tmpdls de r^paritHon ) — the tax levied cm income from 
lanel and from all trades and piofcssions (impdlt, de quofiti) which 
bear a certain resemblance to portions of the Biitish income tax 
(se*e Franck Ftname) From time to time a graeluated income tax 
has been untlcr elisciission m the French Chamlxrs, the’ j'reijveisal lioing 
tosulistitute such a tax for the existing personnelle le and doors 

anel wmelows taxe‘s, but no agreement on the matte r has been reae Ik d 
German Fmptre —In Prussia the income tax is levied under a law 
of the 24th of June 1891 .Ml persons with incomes of over £150 jii’r 
annum are rcejuired to scnel m an annual eleclaration of their full 
income, elivided according to four mam sources -{a) cajntal , [h) 
landed property , (c) trade and industry . (rf) employment bringing 
gain, this latter including the salary or wages of woikmtn, servants 
and industrial assistants, mihtary persons and eillieials, also llu’ 
receipts of authors, artists, scientists, teachers anel tuteirs I.iabilily 
for income tax, however, liegms with an income of £45, anel use's by 
a regular system of progression, the rate lieing alxnit 3 of tho 
income Thus an income of more than £45, but under £52, los pays 
a tax of 6s and so on up to £475, an income eivcr that sum but under 
£525 paying a tax of r5s Incomes over £525 nse by strjis of £50 
up to £1525, for every step £r, los being paid Incomes bctvv(^ n 
£1526 and £1600 nse by steps of £75, £3 being paiel for every ste-p 
Between £1601 anel £3900, the steps are £100, and the tax £4 a step , 
from £3901 to £5000 the steps are the same (£xoo), but tlic tax is £5 
a step There is also a supplementary tax on property of almut 
jSjth % of the assessc'd value This supplementary tax is not levied 
on those whose taxable property elocs not exceed a total value* of 
£300, nor on those whose annual income does not exci eel £45, if the 
toUil value of their taxable property docs not excccel £1000, neir on 
women who have members of their own family under age to maintain, 
nor on orphans under age, nor on persons incapable of earning 
incomes if their taxable property elocs not exceed £roof> nor the*ir 
income £60 There arc a number of exemptiems from the income 
tax, some of the more imjiortant being — (a) the military incomes of 
non-commissioneel officers and privates, .also of all persons on the 
active list of the army or navy as long as they belong to a unit in war 
formation , (b) extraorelmary receipts from inhentances, presents, 
insurances, from the sale of real estate not undertaken for purposes 
of industry or speculation, and similar jirofits (all of which arc 
reckoned as increases of capital) , (i) expenses incurred for the 

purpose of acquiring, assuring and maintaining income , {d) inten st 
oil debts ; (e) the regular annual depreciation arising from wear 
of buddings, machines, tools, &c , m so far as they are not included 
under working expenses , (/) the contributions which taxpayers are 
compelled by law or agreement to pay to invalid, accident, old 
age insurance, widow, oqihan and pension funrls , (g) insiinance 
premiums Moreover, persons liable to taxation with an income of 
I not more than £150 may deduct from that income £2, los for every 
' memlier of their family under fourteen years of age, and abatenii iit 
is also allowed to persons with incomes up to £475 whose solvency 
has been unfavourably affected by adverse economic circumstances 
Tlie income tax is both levied at the source (as in the case of com- 
panies) and assessed on a direct return by the taxpayer of Ins income 
from all sources Salaries are not taxed before payment Fixed 
receipts arc assessed according to their amount for the taxation 
year m which the assessment is made, and variable incomes on an 
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average of the three jear^ irametiiately preceding the asse^ssment 
The mcoinc tax and the su{>plementary tax are collected m the 
first half of the second month of each quarter by the commumtres 
(Oetmindaif) who bear the whole cast 

In Saxony a graduated ta\ is m force on all incomes of /2o per 
annum and upwards All corjxirate bodies and mdividuals who 
derive their income or any portion of it from Saxony are liable to 
the extent of tliat income, except those serving religious, charitable 
or public purposes Incomes Iretwcen £20 and ^5000 are divided into 
118 classes, m which Uu* rate rises progressively From £y>o to 
^5000 the chisscs rise by ^^50, and abo\ e ;^5ooo by ;^ioo The rate of 
income tax begins at I %, 1 is on an income of An abatement 
is allowed to those whose incomes do not exceed £iS5 of £i, ioh for 
each cJiild between the agus orf six and fourteen years, provided such 
abatements do not reduce the income by more than one class In 
the case of persons w itli incomes not exceeding £290 abatement (not 
exceeding three classes) is allowed — (a) when the support of cluldren 
or indigent relations involves a burden of such a nature as to aJtfect 
the general standard of living , (b) on account of long-continued 
illness, involving heavy expense, and, on restoration to health, 
temporary decrease of wage -earning power, (r) in the case of 
accidents which have had the same effect 

In Bavaria the existing system of income tax came into force on 
the 1st of January lyoo The rate on earned income varies accoiding 
to a scale laid down in article 5 of the law, begmnmg at i for 
incomes up to £^7, los (is ), being '66 % (£2, 5s ) lor incomes between 
1^230 and :^2‘jo , I 03 “,0 {£^) for incomes between £350 and £n's , 

* to % {£(iy i6s ) for incomes between and ;^5oo and 1-38 % 
(^lo) for incomes between £(>$0 and £jqo Incomes exceeding £yoo 
and not exceeding ;^iioo pay £i on every £50 , those between £iioo 
and £1700, £1, los , on every £‘)0, between ,^1700 and ^^2050, £2 on 
cvciy ;^50, between ;^205o and £2‘ioo, £2, los. on every £50 and 
beyond £2500, 3 % on every ^50 Exemptions from came<l mcomt 
tax arc similar to those aiuady mentioned m the case of Piussia | 
Special abatement 111 the case of incomes not exceeding £250 from 
all sources is giv<n in consideration of education of children, pro- 
tracted illness, maintenance of poor relations, seiious acculents, Ac 
The tax on unearned income is at the rate of ij^ % on incomes from 
£3,, los to £$ , from £G to ;^2o, 2 % , from £21 to £35, 2^ , from 

£3^ lo £50, 3 °o . from ;{5i to ;^i5o, A % , horn ;^i5i to £5000, 
3i %i mid over £'iooo, 4 % There is a ciiffcrentiatioii m assessment 
on fluctuating anti fixed mcomts Fluctuating lucomts (eg those 
derived from literary, scientific or aitistic work) are asst'ssetl at the 
ascrage receipts of the two past years Fixed income is returned at 
the actual amount at the tune of assessment, and the assessment for 
earned income, lioth fixed and fluctuating, takes place e\ery four 

tars Income tax is not levieil at tlie souice, but on a direct icturn 

y the taxpayer In tlie case 0/ unearned income, where a person’s 
yeaily unearned income docs not exceed £100 and he has no other 
or only an insignificant additional income, lie is required to pay only 
half the assessed tax Also in tlie case where a total income, earned 
and unearned, does not < xceod ;^250 it may, by claiming abatement 
on such grounds as the education of children, maintenance of indigent 
relations, dc , be assessed at the lowest rate but one, or be entirely 
exempt 

In Wurttemberg the General Income Tax Act came into force on 
the 1st of April 1905 Article 18 pro\ idcs a graduated scale of rates 
on incomes from £25 upwards Abatements are allowed for the edu- 
cation and support of children, support of uidigent relatives, active 
service m the army and navy, protracted illness and severe accidents, 
or reverses, Thoie u a supplementary tax of 2 % on unearned 
income from certain kmd'* of property, such as interest or other 
income derived from invested capital, dividends, &c , from joint- 
stock companies and annuities of all kinds The income tax, is not 
levied at the source, but on a direct return by the ratejiavers , 
assessments are made on the cuirent year, except m the case of 
fluctuating incomes, when they are made on the mcxime of the pre- 
ceding year 

Hungary — There is no income tax in Hungary at all corresponding 
to that of the Umted Kingdom, altliough proposals for such a tax 
have from tunc to time been made. 

Italy — Graduated income tax in Italy dates from 1864 Incomes 
are classified according to their characters, and the rat© of the tax 
varies accordingly In doss A * arc placed incomes derived from 
interests on capital, and perpetual revenues owned by the state, 
interests and jiremiums on communal and provincial loans, dividends 
of shares issued by companies guaranteed or subsidized by the state 
lottery prizes These mcomes are assessed at their integral value 
and pay the full tax of 20 % la class A ® are placed incomes derived 
from capital alone and all perpetual revenues The assessments on 
these are reduced to 3o/40thsot the actual mcome and taxed at a rate 
of 15 % In class B are incomes derived from the co-operation of 
labour and capital, 1 e those produced by mdustnes and commerce 
The assessments of these aie reduced to 2o/4oths and taxed at lo % 

In class C arc placed mcomes derived from labour alone (private 
employment) and those ropresenteit by temporary revenues or life 
annuities Assessments on these are reduced to i8/4oths and taxed at 
a rate of 9 % In class D are placed incomes from salaries, penaona 
and all personal allowances made by the state, the provinces and 
communes. Assessments on these are reduced to i j/40ths and taxed 


I At 7i % Certain abatements are allowed on smaH mcomes m 
classes B, C and D Incomes are assessed (i) on the average of the 
I two preceiUng years in the caso of private industries, professions or 
i companies in which liability is unlimited , (b) an the income of the 
current year m the case of incomes from dividends, salames, pensions 
and fixed allowances, as weU as m the case of mcomes of communes, 
provincos and corporations ; {c) on the basis of the account closea 
before the previous July of the current year m the case of incomes of 
limited liability companies, banks and savings banks 

Netherlands — In the Netherlands there is a property tax imposed 
upon income derived from capital as well as a tax on income earned 
by labour 

Norway — In Norway under the state income tax incomes under 
1000 kroner ace exempt, those between 1000 and 4000 kroner pay 
2 "Jo on that part liabfe to taxation , those between 4000 and 7000 
kroner jvay 3 % , those between 7000 and 10,000 kroner jvay 4 %, 
and those above 10,000 kroner 5 % Persons liable to taxation are 
divided into {a) those who have no one to support, as compames and 
the like , (b) those who have from one to three persons to support , 
(c) those who have from four to six persons to support , (if) those who 
have seven or more persons to sujiport. Those who are counted as 
dependent upon the taxpayer are his children, own or adopted, his 
parents, brothers and sisters, and other relations and connexions by 
marriage who might have a reasonable claim to his support A 
certam part of the income liable to taxation is abated by a graduated 
scale according to the class into which the ratepayer falls 

s/)oi« — In Spain the income tax is divided into (a) that de- 
1 rived from personal exertion and (6) that derived from property 
I Directors, managers and representatives of banks, companies and 
MX-ielies pay 10 % , those employed in banks, &c , commercial 
houses, and those in private employment, as well as actors, buU- 
hghters, professional ivelota-players, acrobats, conjurers, &c,, jiay 
5 %. Those emjiloyed by the day or those whose salary is under 
?45 are exempt, as are also masters m primary schools Income 
derived from property is taxed according to the source from which 
the income is derived, e g mcome from shares m public works 13 
rateil at 20 %, income from shares m ordinary companies, railways, 
tramways or canab at 3 %, from dividends on bank shares at 5 %, 
from mining shares at only 2 % There is also an industry tax, t e 
on the exercise of industrial, commercial and professional enter- 
prises, which tax 13 divided into five different tanffs, of which I 
apnhes to commerce (vendors), II also to commerce (middlemen), 
III. to industry (machinery), IV to professions and V to licences 
(retail and itinerant vendors) lanfi I is differentiated according 
to the importance of the business and of the locality in which it is 
carried on, the rate being fixed by a consideration of the two com- 
bined Tariff II IS differentiated according to the character of the 
enterprise, its importance and tlie imjiortance of the locality 
I'antl III, 13 differentiated according to either motive power, output, 
method, product or locality , Tariff IV according to the character of 
the profession and the importance of the locality, Tariff V. is also 
differentiated according to the locahty and the importance of the 
business 

Swttterland — The system of mcome tax varies in the different 
cantons Broadly speaking, these may be divided into four 
different kinds (i) a graduated property tax, in which the rate 
applicable to each class of fortune is defimtcly fixed , (2) a propor- 
tional tax, under which property and income are chargeable, each at 
a fixed rate, while the total amount of the tax is liable to a pro- 
portionate increase acciurding to scale if it exceeds certain specified 
amounts , (3) a system by which property and income are divided 
into tlireo classes, the rate of the tax being increased by a graduated 
nse, according to the class to which the property or income belongs, 
and (4) a umform rate of tax, with progression in the amount of 
mcome liable to taxation 

Umted States — One of the means adopted by the Federal Govern- 
ment for meetmg its expenses during the Civil War was the levying 
of au income tax By the Act of Congress of the 5th of August t86s 
a tax of 3 % was imposed on all incomes, with an exemption of |8oo, 
and was made payarale on or before the 30th of June 1862 No tax, 
however, was assessed under the law In March i86a a new income 
tax bill was introduced mto the House of Representatives This 
act, which was signed on the ist of July 1802, im^xised a tax of 3 % 
on all incomes not over $10,000, and 5 % on all incomes above that 
sum. with an exemption of $600 It was also provided that divi- 
dends of banks, msurance companies and railways should be assessed 
dirccdy , but the bond-holder was allowed to deduct the dividend so 
assessed from his taxable mcome. In the case of government salaries, 
the tax was deducted before the safanes w-ere paid. The income tax 
was first ievied in 1803 The rate was changed by act of Congress hi 
1865, 1867 and 1870, and a jomt resolution in 1864 imposed a special 
additional tax of 5 % for that year The tax was fiaaUj' abohshed m 
1872. The total amount produced by the tax from the beginning 
was $376,130,2091. The oonstitutionahty of the act was snbsc- 
uently brought into question, but was upheld by a unammous 
ecision of the Supreme Court in i58o, which held that the tax was 
not a direct tax but an excise tax, and that Congress had a nght to 
impose it so long as it was made uniform throughout the United 
btates. On the 27th of August 1:894- income tax act was passed as 
part of the Wilson Bill By this act it was provided that a tax of 
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2 % on all incomes should be levied from the ist of January 189s to 
the ist of January 1900, with an exemption of $4000 The legality 
of the tax was assailedj chiefly on the ground that it was a direct tax. 
and not apportioned among the several states in pri^rtion to their 
population. On the 20th of May 1895 the Supreme Court, by a vote 
of five to four, declared the tax to be unconstitutional. Accordingly, 
before any federal income tax could be imposed, there was needeil an 
amendment of the constitution, and a movement in this direction 
gnidnally began In the first year of the presidency of Mr W H 
Taft both Houses of Congress passed by the necessary two-thirds 
majority a resolution to submit the proposal to the 4O states, the 
wording of the amendment being " That Congress shall have power 
to lay and collect taxes on incomes from whatever source derived, 
without apportionment among the several States, and without regard 
to any census enumeration *' 

Cape Colony — Cape Colony was the only South African colony 
which, prior to the Union in 1910, had a system of mcorae tax, which 
was first imposed by an act of the 31st of May 1904 Incomes not 
exceeding £toon per annum were exempt from taxation , incomes 
exceeding ;^iooo ^t not exceeding £2000 were taxed 6d in the 
pound on the excess beyond £1000 , those between ;^2ooo an<l £5000 
were exempt for the first ;(iooo, paid 6d in the pound on the next 
;^iooo and 9d in the pound on the remainder . thase exceeding 
£5000 paid 6(1 in the pound on the second £1000, 9d m the pound 
on the next £3000 and rs m the pound on the remainder 

New South Wales — Income tax in New South Wales first came into 
operation on tJie ist of January 1896 It is cximplementary with a 
land tax, assessed on the unimproved value of freehold lands (with 
certain exemptions and deductions) Incomes of £200 per annum 
and under are exempt, and all other incomes (except those of com- 
p^aiiics) are entitled to a reduction of £200 m their assessments 
The rate of tax is 6d in the pound There are certain intomes, 
revenues and funds which are exempt from taxation, such as those 
of municipal corporations or other local authorities, of mutual life 
insurance societies and of other companies or societies not carrying 
on business for purposes of profit or gam, and of educational, ecclesi- 
astical and charitable institutions of a public character, <S:c 

New Zealand — In New Zealand the income tax is also comple- 
mentary with a land tax Incomes up to ;^3oo per annum are 
exempt, incomes up to ;iiooo per amtnm are taxed bd in the 
pound, with an exemption of ;^30o and hfe insurance premiums up 
to ;^5o , mcomes over £i 300 pay is in the pound, wluch is also the 
tax on the income of tracliag companies, to whom no exemption is 
allowed The income of friendly societies, savings banks, co operative 
dairy companies, public societies not carrying on business for 
profit, &c , are exempt from income tax 

Queensland. — In Queensland income tax is levied on (a) income 
derived from property such as rents, interest, income from com- 
panies, royalties, &c , and (6) on income derived from personal 
exertion On income derived from projwrty all incomes not ex- 
ceeding ;^ioo are exempt , incomes between £too and ;^i2o pay £i 
tax , th^e over £120 but under ^(^300 have £too exempt and pay is 
in each and every pound over ;^ioo, while incomes over ^300 pay is 
m each and every pound. Incomes from personal exertTon pay los 
between ;^ioo and £125 , £x between ^120 and £130 , between £131 
and £300 have ;^ioo exempt and pay 6d in each and every pound 
over £100, between £301 and ;^50o 6d in every pound , between 
;^5oi and £1000 6d in every pound of the first £poo and yd. m every 
pound over £300, between £1001 and £1300 ycT in every pound of 
the first £io<yr, and 8d in every pound over £1000 , incomes over 
£1300 pay 8d m every pound , is m every pound is charged on the 
incomes of all compames and of all absentees 

South Austraha —The income tax dates from 1884 and is levied on 
all mcomes arising, accruing m or derived from ^uth Australia, 
except municipal corporations, district councils, societies, <S:c , not 
earring on business for the pui^se of gam, and all friendly societies 
Where the income is derived from personal exertion the rate of tax 
IS 4^d in the pound up to £Soo, and yd in the pound over £Soo 
For indiMne derived from property the rate is 9d m the pound up to 
£800, and IS i|d m the pound over £800 There is an exemption of 
1^150 on mcomes up to ;^40o, but no exemption over that limit 
Tasmama — In Tasmania there is (a) an income tax proper, and 
{b) a non-mquisitorial ability tax, one complementary to the other 
The income tax piroper is levied on all income of any company, at the 
rate of is for every pound of the taxable amount , on all income of 
any person, at the rate of is for every piound of the taxable amount 
derived frmn property, and on eveiy dividend at the same rate 
Person^ memnes of £400 and over are assessetl at the full amount, 
but an abatement of £xo for every £30 of income is allowed on 
incomes below ;^400 down to incomes of £130, which thus have £30 
deducted; mcomes between ;^I 30 and j^i50 have £60 deducted, 
mcomes between £it& and £120, £70, and mcomes between £xoo and 
£i to, £80 The abibty tax is paid by («) occupiers and sub-occupiers 
of property and (f>) by lodgers The amount of tax paid by occupiers 
(X sub^cupiers is calculated upon the assessed annual value of the 
property occupied, and that of lodgers from the assessed annual value 
of tMir board and kxlgmg A detailed account of both taxes will be 
found in House of Commons Papers, No 282 of 1905 

Victorta — In Victoria the rate of uuxime tax is fixed annually by 
act. The rate charged on income derived from property is exactly 


double ttiai charged on mcome derived from personal exertion, the 
rate for which for 1905 was on the first ^^500 or fract10n.1l part 
thereof, 3d in the pound , on the second £300 or fractional part 
thereof, 4d in the pound , on the third £500 or fr.ictionai part 
thereof, sd m the pound , on all incomes m excess of £1300, 6a in 
the pound All companies, excc^it life insurance companies, were 
charged yd in the pound on their incomes , life insurance companies 
were charged 8d in the pound 

Biblick'.raphy — The Annual Reports of the Commissioners of 
Inland Revenue, the Reports of Committees and other rcferenceks 
mentioned m the article, as well as Dowell's History of Taxation tn 
England (1884) , Dowell’s Aits relating to the Iniome Tax (Gth ed , 
igo8), and Robinson’s Law relating to Income Tax (2nd ed , roo8) 

INCORPORATION (from Lat incorporare, to form into a bod> ), 
m law, the embodying or formation of a legal corporation, 
brought about either by a general rule contained in such laws, 
eg as the Companies acts, and applicable wherever its con- 
ditions are satisfied ; or by a special act of sovereign power, 
eg an incorporating statute or charter The word is used also 
in the sense of uniting, eg a will may iniorporate by reference 
other papers, which may be then taken as part of the will, as 
much as if they were set out at length in it 

INCUBATION and INCUBATORS. 'The subject of “in- 
cubation ” (Lat incubare, to brood , in-cumhere, to lie on), 
a term which, while strictly signifying the action of a hen in 
sitting on her eggs to hatch them, is also used in pathology 
for the development within the body of the germs of disease, 
IS especially' associated with the artifiiial means, or “ incubators,'’ 
devised for hatching eggs, or for anafogous purposes of an .irtific lal 
foster-mother nature, or for use in bacteriological laboratories 

1 ife IS dependent, alike for its awakening and its maintenance, 
upon the influence of certain physical and chemical factors, 
among which heat and moisture may be regarded as the chief. 
It IS therefore obvious that any method of incubation must 
provide for a due degree of temperature and moisture And 
this degree must be one within limits, for while all organ. sms 
are plastic and can attune themselves to a greater or less range 
of variation in their physical environment, there is a given degree 
at which the processes of life in each spec'ies proc'ced most 
favourably' It is this particular degree, whic h differs for different 
species, which must be attained, if artificial incubation is to lx; 
successfully conducted In other words, the degree of tempera- 
ture and moisture within the incubation drawer must remain 
uniform throughout the period of incul)ation if the best results 
are to be reached It is not easy to attain these conditions, for 
there are many disturbing factors We may therefore next 
consider the more important of them. 

'Fhe chief causes which operate to make the temperature 
within the incubator drawer variable are the changes of the 
temperature of the outer air, fluctuations m the pressure of the 
ga.s when that is used as the source of heat, or the gradual 
diminution of the oxidizing power of the flame and wick when 
an oil lamp 13 substituted for gas Also, the necessary opening 
of the incubator drawer, either for airing or for sprinkling the 
eggs with water when that is necessary, tends to reduce the 
temperature But there is another equally important though 
less obvious source of disturbance, and this resides within the 
organism undergoing incubation. In the case of the chick, 
at about the ninth or tenth days of incubation important changes 
are occurring Between this period and the fourteenth day 
the chick becomes relatively large and bulky, and the temporary 
respiratory organ, the allantois, together with its veins, increases 
greatly in size and extent. As a consequence, the respiratory 
processes are enabled to proceed with greater activity, and 
the chemical processes of oxidation thus enhanced necessarily 
laigely increase the amount of heat which the chick itself pro- 
duces. Thus an incubator, to be successful, must be capable 
of automatically adjusting itself to this heightened temperature 

The drawer of an incubator is a confined space and is usually 
packed as closely as possible with the contained eggs. The eggs 
are living structures and consequently need air This necessitates 
some method of direct ventilation, and this in its turn necessarily 
increases the evaporation of water vapour from the surface of 
the egg Unless, therefore, this evaporation is checked, the eggs 
will be too dry at the period — from the tenth day onwards — 
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when moisture is more than ever an important factor. There 
ih, according to some poultry authorities, reason to believe that 
the sitting hen secretes some oily substance which, becoming 
diffused over the surface of the egg, prevents or retards evapora- 
tion from within , presumably, this oil is permeable to oxygen 
In n.iture, with the sitting hen, and in the “ Mamal ” artificial 
incubating establishments of the Egyptians, direct air currents 
do not exist, owing to the large size of the chambers, and con- 
sequently incubation can be succc->sfiilly achieved without any 
special provision for the supply of moisture 

Artificial incubation ha^s been known to the Egyptians and 
the Chinese from almost time immemorial In Egypt, at Berme 
on the Delta, the trade of artificial hatching is traditionally 
transmitted from father to son, and is conseciuently confined to 
particular families. The secrets of the process are guarded with 
a religious zeal, and the individuals who practise it are held 
under plighted word not to divulge them It is highly probable 
that the process of artificial incubation as practised by the 
Egvptians IS not so simple as it is believed to be. But as far 
as the structures and processes involved have been ascertained 
by travellers, it appears that the “ Mamal ” is a brick building, 
( onsisting of four large ovens, each of such a size that several 
men could be contained within it These ovens are m pairs, 
in each pair one oven being above the other, on each side of a 
long passage, into which they open by a circular aperture, 
just liugc enougli for a man to obtain access to each The eggs 
arc pl.uecl in the middle of the floor of the oven, and in the 
gutters round the sides the fire is lighted. The material for this 
latter, according to one account, consists of camels’ dung and 
chopped hay, and according to another of horses’ dung The 
attainment of the right degree of heat is apparently reached 
wholly by the skill of the persons employed. When this has been 
attained, they plug the entrance hole with coarse tow. On the 
tenth to twelfth da>s they cease to light the fires 

Each “Mamal” may contain from 40,000 to 80,000 eggs. 
There’ are 386 “ Mamals ” in the country, which are only worked 
for six months of the >ear, and produce in that time eight 
broods. Many more than two-thirds of the eggs put in are 
successfully hatched. It is estimated that 90,000,000 eggs are 
annually hate hed by the Bermeans. 

A method of incubating that appears to have been altogether 
overlooked in England — or at least never to have been practised 
— is that carried on by the Couveurs or professional hatchers in 
France. They make usC of hen-turkeys for the purpose, and 
each bird can be made to sit continuously for from three to six 
months. The modus operandt is as follows . a dark room which 
IS kept at a constant temperature throughout the year contains 
a number of boxes, just large enough to accommodate a turkey 
The bottom of the box is filled with some vegetable material, 
bracken, hay, heather, straw or cocoa-fibres. Each lx)x is covered 
in with lattice-work wire, so arranged that the freedom of the 
sitting bird is limited and its escape prevented. Dummy 
eggs, made by emptying addled ones and filling with plaster 
of Pans, are then placed in the nest and a bird put in At first 
It endeavours to escape, but after an interval of a few days it 
becomes quiet, and the dummy eggs being then removed, fresh 
ones are inserted. As soon as the chickens are hatched, they 
are withdrawn and fresh eggs substituted The hen turkeys 
arc also used successfully as foster-mothers. Each bird can 
adequately cover about two dozen eggs. 

Incubation as an industry in Europe and America is of recent 
development. The growing scarcity of game birds of all kinds, 
coincident with the increase of population, and the introduction 
of the breech - loading gun, together with the marked revival 
of interest in fancy poultry about the year 1870, led, however, 
to the production of a great variety of appliances designed to 
render artificial incubation successful. 

Previously to this, several interesting attempts had been made 
As long ago as 1824, Walthew constructed an incubator designed 
to be used by farmers’ wives with the aid of no more than ordinary 
household conditions. It consisted of a double - walled metal 
box, with several pipes opening mto the walled space round the 


sides, bottom and top of the incubator. These pipes were con- 
nected with an ordinary kitchen boiler. Walthew, however, 
constructed a fire grate, with a special boiler adapted to the 
requirements of the incubator. Into the walled space of the 
incubator, steam from the kitchen boiler passed ; the excess 
steam escaped from an aperture in the roof, and the condensed 
steam through one m the floor. Ventilating holes and also plugs, 
into which thermometers were placed, pierced the door of the 
incubator. 

Ih 1827, J. H. Barlow successfully reared hens and other 
birds by means of steam at Drayton Green, Ealing. He con- 
structed very large rooms and rearing houses, expending many 
thousands of pounds upon the work. He reared some 64,000 
game birds annually. The celebrated physician Harvey, and 
the famous anatomist Hunter were much interested m his results. 

To John Champion, Berwick-on-Tweed, in 1870, belongs, how- 
ever, the credit of instituting a system which, when extended, 
may become the system of the future, and will rival the ancient 
“ Mamals ” in the success of the incubation and in the largeness 
of the numbers of eggs incubated. He used a large room through 
which passed two heated flues, the eggs being placed upon a 
table in the centre The flues opened out into an adjoining 
space The temperature of the room was adjusted by personal 
supervision of the fire. This system, more elaborated and refined, 
is now m use m some parts of America 

Btrd Incubators. 

Owing to the great variety m the details of construction, it 
IS difficult to arrange a classification of incubators which shall 
include them all They may, however, be classified m one of 
two ways. We may either consider the method by which they 
are heated or the method by which their temperature is regulated 

In the former case we may divide them into “ hot-air ” 
incubators and into “ hot-water ” or “ tank ” incubators. In 
the latter case we may classify them according as their thermostat 
or temperature - regulator is actuated by a liquid expanding 
with rising temperature, or by solids, usually metals. 

In America incubators of the hot-air type with solid and 
metallic thermostats are most used, while in Europe the “ tank ” 
type, with a thermostat of expansible liquid, prevails. 

Por the purpose of more adequately considering the various 
forms which have been m use, or are still used, we shall here 
divide them into the “ hot-air ” and “ hot-water ” (or “ tank ”) 
classes. 

In the hot-air types the meubator chamber is heated by 
columns of hot air, while in the tank system this chamber is 
heated by a tank of warmed water. 

(o) Hot-Water Incubators — In i866 Colonel Stuaxt Wortley de- 
senbeti in The Field an incubator constructed upon a novel principle, 
but which appears never to have been adopted by breeders The 
descriptive article is illustrated with a sketch Essentially the in- 
cubator consists of four pipes which extend across the egg chamber 
some little distance above the eggs The pipes pass through holes m 
the side of the incubator, which are furnished with pads, so as to 
render their passage air-tight Externally they are connected with 
a boiler This is provided with a dome through which steam escapes, 
and also with a glass gauge to show the height of the water within 
the boiler The water m the boiler is kept at the boiling point, and 
the temperature of the meubator is regulated by adjustment of the 
length of the hot-water pipes withm the egg chamber To raise the 
temperature, a greater length of the pipes is pushed into the chamber, 
and to reduce it, more of their length is pulled outwards. It is 
claimed for this instrument that since the temperature of boiling 
water at any particular locality remains practically constant, the 
disadvantages due to fluctuations m the activity of a lamp flame 
or the size of a gas flame are obviated But it has the sfenous dis- 
advantage that there is no automatic adjustment to compensate 
for fluctuations of atmospheric temperature And expenments by 
C Hearson have shown that even if the temperature of the tank or 
source of heat be constant, that of the meubator drawer will never- 
theless vary with fluctuations of external temperature Probably if 
the mechanical difficulties of providing a self-regulator were over- 
come, it would prove an efficient and reliable incubator The diffi- 
culties do not seem to be msuperatfle, and it appears possible that 
a thermostatic bar could be so arranged as to automatically mcrease 
or decrease the len^ of hot-water pipes withm the incubator, and 
therefore the incubator temperature. 

Another early form of incubator is Bnndley’s, which was first m 
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use about 1845, and m his hands it appeared occasionally to act 
successfully, but it never became generally used The egg chamber 
was Imed with felt, and was placed beneath a heated air chamber, 
the floor and roof of which were composed of glass The air chamber 
was heated by a number of hot-water pipes which were connected 
with a copper boiler. This latter was heated by means of a lamp 
so constructed as to burn steadily. Ihe temperature of the air 
chamber was regulated within certain limits by means of a balanced 
valve, which could be so adjusted that it would open at any desireil 
temperature 

In Colonel Stuart Wortley's incubator the hot-water tubes passed 
directly into the egg chamber, and m Brindley’s into a chamber aliove 
it But m other forms of incubators m which the princijile of an 
external boiler connected with water tubes is adopted, the latter pass 
not into the egg chamber nor into an air chambei , but open into and 
from a tank of water The floor of this tank forms the roof of the 
egg chamber, so that the eggs are heated from above 1 his device 
of warming the eggs from above was adopted in imitation of the 
processes that presumably occur with the sitting hen , for it is 
generally assumed that the surface of the eggs in contact with the 
hen IS warmer than that in contact with the damp soil or with the 
matenal of the nest 

One of the earliest of this form of incubator is that mventeil by 
F Schroder, manager of the now extinct British National Poultry 
Company In this incubator the form is circular, and there are four 
egg drawers, so that each one occupied the quadrant of a circle, and 
the inner corner of each drawer meets in the middle of the incubator 
From the centre of the incubator a vertical chimney passes upwards 
and opens out from the inner corners of the four egg drawers This 
chimney acts as a ventilator to the incubating chambers Ihese 
latter are open above, but their floors are made of perforated zinc, 
and when in use they are partially filled with chaff or similar material 
Under them is a tank containing cold water and common to all four 
drawers , the slight vapour rising from the surface of the water 
diffuses through the egg drawers and thus insures a sufficient degree 
of humidity to the air within Above the egg drawers is a circular 
tank containing warm water The floor of this tank constitutes the 
roof of the egg drawers, while the roof forms the flooi of a circular 
chamber above it, the side wall of which is composed of perforated 
zinc This upper chamber is used to dry the chicks when they are 
just hatched and to rear them until they are strong enough for 
removal It is partially filled with sand, which serves the double 
purpose of retaining the heat in the warm-water tank beneath and 
of forming a bed for the chicks The water in the warm-water tank 
13 heated by means of a boiler which is external to the incubator, and 
m communication with the tank by means of an inlet and an outlet 
pipe There is no valve to regulate the temjieraturc, and the latter 
IS measured by means of a thermometer, the bulb of which is situated 
not in the incubator drawers, but in the warm-water lank. This is a 
wrong position for the thermometer, since it is now known that the 
temperature of the water tank may be different by several degrees 
to that of the egg drawer , for with a fall of external temperature 
that of the latter necessarily tends to fall more rapidly than the 
former. But, none the less, in skilful hands this incubator gave good 
results. 

T Christy’s incubator, which we shall describe next, has passed 
through several forms We shall consider the most recent one (1894) 
The incubator (fig i) is double walled, and the space between the 
two walls IS packed with a non-conductmg matenal In the upper 



part of the incubator there is a water tank (T) divided by a hon- 
zontal partition into two chambers, commumcating with each other 
at the left-hand side. Below the tank is the mcubation drawer (E), 
which contains the eggs and also a temperature regulator or thermo- 
stat (R) The tank is traversed by a ventilating shaft (V), and m> 
serted into this is a smaller sliding tube passme up to it from a hole 
in the bottom of the meubator drawer The floor of the meubator 
drawer is perforated, and beneath it is an enclosed air space which 
opens mto the shding air shaft just desenbed Fresh air is let into 
the meubator drawer from a few apertures (I) at its top. The 
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ventilating shaft (V) is closed externally by a cap (C), which can be 
raised from or lowered down upon its orifice by the horizontal arm 
(H) workmg upon pivot joints at (P) This arm is operated by the 
thermostat (R), through the agency of a vertical rod The water m 
the tank is heated by an external boiler (B) through two pipis, one 
of which (T) serves as an inlet, and the other (L) as an outlet channel 
from the tank These two pipes do not ojien ilirectly mto the tank, 
but into an outer vessel (O) communicatmg with it Communication 
between this vessel and the tank may be made or broken by means 
of a sliding valve (S), which is pieiced by an aperture that corresponds 
in position with the upper of the two in the wall of the tank when the 
valve IS up When this valve is in its upper position, the tank (T) 
communicates with the outer vessel (O) by two apertures (A and A'), 
the top one being the inlet and the lower one the outlet These 
coincide in position with the tubes from the boiler This latter (B) 
IS a conical vessel containing two spaces. The heated water is con- 
tained m the outer of these spaces, while the central space is an air 
shaft healed by a lamp flame 1 his particular form of the boiler results 
in the water at its top jiart being more heated than that m its lower 
As a consequence of this, a continual circulation of water through 
the tank ensues The more heated water, lieing specifically lighter, 
l^asscs mto the outer vessel, where it rcniiuns among the higher strata, 
and therefore enters the tank through the upper aperture In passing 
along the upper division of the tank it becomes slightly tooled and 
sinks therefore mto the lower compartment, passes along it, and out 
through the aperture A' Hence it passes into the lower portion of 
the boiler, where it becomes warmed and specificallv lighter , in 
consequence it becomes pushed upwards in the Ixnlcr by the cooler 
and heavier water coming m liehind and below it 

Should the temperature in the incubator drawer rise, the bimctalhc 
thermostat (R) opens out its coil and jiulls down the vertical rod 
1 his simultaneously effects two things it raises the cap (C) over the 
ventilating shaft and allows of a more rapid flow of fresh air through 
the incubator drawer, and it also lowers the slide-valve (S) so that 
the tank becomes cut off from communication with the outer vessel 
(O) and therefore with the boiler The tempeiature therciijxin begins 
to fall and the thermostat, coiling closer, raises the vertical rod, 
closes the ventilating shaft, and once more places the tank in com- 
munication with the boiler 

The structure of the thermostat is given below 
The Chantry Incubator (Sheffield) is also an incubator with a hot- 
waler tank, the circulation of which is maintained by an outside 
boiler Its temperature is regulated by a metal regulator 

In Schroder’s and Christy^ incubators the hot-water pipes from 
the boiler simply entered the warm-water lank but did not traverse 
it In the two incubators to be next described the hot- water jiijics 
are made to pass through the water in the tank, and aie so ai ranged 
as to minimize the possibility that the outside of the tank may become 
colder than the centre Both of them are also fitted with an in- 
genious though slightly complex valve for maintaining an approxi- 
mately constant temperature 

Halsted’s incubator was the earliest of this type Since his 
original form was constructed he has designed an improved one, and 
it IS this latter which will be described 

The egg drawer (E, fig 2 ) lies beneath the warm-water tank (T). 
and above this is a nursery (N) The egg drawer is ventilated by two 
tubular shafts (V), of which 
only one is represented in the 
illustration, the tubes are about 
2} in in diameter, and each 
one IS fitted at its upper end, 
where it opens into the nursery, 
with a swing-valve (V') which 
turns upon a horizontal axis 
(A), m its turn connected, by 
means of cranks (C) and shafts 
(S), with the heat regulating 
apparatus (R) A space of 
about 2 in between the top 
of the incubating drawer and 
the warm-water tank is neces- 
sary for the insertion of this 
apparatus The water m the 
tank (Tl is heated by means 
of the boiler (B) , the tank 
and boiler arc connected by 
the two pipes (II and (O), of 
which one is the inlet and 
the other the outlet channel 
The boiler consists of an 
inner (I') and an outer (O) 
division in communication with each other below The latter is 
cyhndncal in form, while the outer wall of the former is cylindrical 
and its inner wall conical. The comcal wall of the inner boiler is the 
surface which is heated by the lamp (L) The arrangement of the 
inlet and outlet tubes is important In the illustration, for the sake 
of clearness, they are represented as one above the other In 
reality they he in the same plane, and the fork (F) of the inlet pipe 
similarly lies in the horizontal plane and not vertically as repre- 
sented. The inlet pipe not only differs from the outlet pipe in the 
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Fjg. 2. — Halsted's Incubator. 
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lwss«s‘>ion of ct forked end, bnt it is earned to the farther end (not 
shown in the diagram) of the water tank, while the onttet pij>e opens 
from about the middle of the lank 1 he inlet pipe is conneettd with 
the inner portion of the boiler and the outl^ one with the outer 
|rtjrtion 1 he result of this adjustment of the jiarts is that the 
warmer water of the inner boiler, being specifically lighter than the 
tooler water of the outer boiler, rises up and passes through the 
inlet pipe (I) and is discharged into the tank through the two 
divergent orifices of the fork ( 1 * ) Here the water strikes the side wall 
of the ftirtlier end of the tank and is reflecteil back along the back 
and front walls towaols the nearer .side llerice it is again reflected, 
but in the ojiposite direction, and now forms a central current, which 
IS directed towareh the centrally situated orifice of the outlet tube 
(U) 1 hrough this it passes to the oute r boikn", and sinking towards 

the bottom, reaches the base of the inner boiler Here it becomes 
heated and lighter ami conseqaently rises to the top, and once more 
passes through the inlet jupe to the water tank The warm water 
thus travels round tlie outer walls of the lank and the cooletl water 
IS concliicled away along the middle portion A more etjuable 
distnbution of temperature over the roof of the incubating chamber 
IS thus insured than would be the case if (he heated water were dls- 
<haigcd < itlu r into the centre or at any other single pointonly of the 
tank 

To a very large ixtent, the cfhcKncv of this apparatus dejiends 
niHin the aiiproxirnately perfect peiforinance of the lamp A good, 
slcudily tiurning one should be employed, and only the best oil used , 
foi , should the wick become fouled the flame cannot freely burn 
I'or this ua.son it is better to use pas, whenever obtainable 

lilt inainti nance of an approviinalely uniform temperature is 
obtained by allowing the heated air of the egg-drawer to escape 
tiiTOiigh the two ventilating shafts {\ ) The swing-valves of these 
are opened or closed by means of the regulator (R) This latter 
consist's of a glass bowl prolonged into a tube, about 8 in long and 
three-eighths of an inch in dian'wter The glass tube swings ujion 
an axis ( \) vv Inch la situated as near as {lossible to the bovd of the 
regulatoi 1 he axes is connected with a crank (C') which is disposed 
Ml as to act as a lever ujiun the vertical shaft (S), which m its turn is 
connect'd with the upper crank (Cl , this works the axis (A') of the 
swing-valvts, and so can ojien or close the aiiertores ol the ventilat- 
ing pijK s 1 he bowl of the regulator is filled with mercury to such an 
extent that at the teinijeraturc- of lex)" F, and when the lube is 
slightly inclined upwards from the lioiirontal it nisi flows slightly 
into the tube’ from the bowl On the lever-crank (C') a weight is 
slung by a sliding adjustmemt, and is so jiLaccd that when the tempera- 
t'lie of the egg^drawer is loj® it just balances the tube of the tegu- 
1 tlor when it is slightly inclined upwards Should the temperature 
c'f the drawer now rise higher the mercury flows towards tlie distant 
end of the tvilie and, causing it to fail dorvvn, brings alxnit a rotation 
<»f the regulator axis and as a consecpiciice the ofiemng of the ventilat- 
ing valves A transverse stay prevents the limb of the regulator 
iiom tuuie reaching the hoii/onlal w-hen it falls As the temperature 
cools down the mercury contracts and retraces to the nearer end of 
the tube and to the bowl, and consequently results in the upw-ard 
inclination of the limb , the valves are thus closed again 

fhe egg-drawer (E) is specially constructed so as to imitate as 
nearly as jxjssible the natural conditions tllat exist under a sitting 
hen. Ihe drawer is of wood and contains a zinc tray (X) into which 
cukl water is placed Fitting into the zinc tray is another zinc 
camjiartment, the floor of which is made of a number of nnu strips 
(X) transvcisely arranged and placed in relation to each other like 
the limbs of an inverted A The limbs are so disposed that those 
t»I one series do not loach tlic adjacent ones, and in fact a space is 
left between them Thus a number of parallel troughs are' formed, 
ixioh of which opens below into the iwowt ah* chamber of the cokJ 
vrater tray beneath. In practice these troughs are covered with 
0 aimel which is allowed to dip into the water of the bray Thus the 
eggs he in a senes of damp troughs and their lower surfaces are 
therefore damper and colder than their upper ones This incubator, 
if owrefuiiy worked and the necessary practical details observed, lias 
the reputation of being an efficient machine 

Somewhat siinilar to the Halated incubator, but differing from it 
ni the nature of the boiler and in the temperature regulator, is the 
Ckaves incubator, made m Boston, USA The incubator itself 
(fig 3) consists of an incubating or egg-drawer (E) heated from 
abow by a warm-water tank (T) Below the egg-drawer is a tank 
contSUning cold water, the vapour of which passes through the 
|)er/orated floor of the foiinerand keeps tho air of the egg-chamber 
^llghtly humid Above the warm-water tank is an mr chamber (AC) 
to serve as a non-conducting medium and to prevent therefoope undue 
loss of heat Above this is a nursery or drying chamber closed 
in, with a movable lid. 

The warm- water tank is heated by mean» of a simple boiler (B) 
from which an inlet tube (I) carries heated water to the tank , -the 
tube traverses the length of the tank and discharges at its farther 
end (not shown in the diagram) From the nearer end of the tank 
an outlet tube (O) passes out and opens into the boder at a slightly 
higher level than the inlet one The boiler is heated by an evenly 
burning lamp below, of special constructiccr The rectangular tube 
through which the wick passes is bevelled at its outer end, and upon 
this levelled edge a metai flap (Fi is allowed to rest more or less 


closely, according as the flame is to be smaller or larger respechvely. 
The wick is, of course, bevelled to correspond to the form of its tube 
The metal flap is raised or depressed by means of levers connected 
with the heat-regulator When it is depressed upon the wick the 
flame is lessened , and it becomes pro'fKirtionately bigger as the flap 
IS raised more anti more 

The heat-regulator consists of a glass tube (T) which runs the 
whole witlth of the incubation chamber and lies m contact with the 
floor of the warm-water tank , 
it IS filled with alcohol 1 xter- 
nally to the incubator this tube 
IS connected with a U-shaped 
one containing mercury Ihe 
free limb of the u-tube contains 
a piston (P) which rests upon 
the surface of the mv rcury m 
that Imb From tho piston a 
piston rod (PR) jmssos vertic- 
ally upwards ancf is connected 
with a lever (L) whicJi operates, 
throngh the agency of a second 
level (U') the movements of 
the ventilating valve (V) in- 
serted over the orifice of the 
ventilating shaft (A) which 
opens from the roof of the 
incubator drawer The lever 
(L) IS further connected with 
a sjural sjirmg (S) which 
works the metal flap of the 
lamp alrearly dtaenbed The 
height of the piston m the U tul>c can be so adjusted, by varying 
the quantity of mercury in the tube, that when the temperature 
of the incubation drawer is 105® F , the ventilating valves 
are closed and the wick is burning to its full extent Should the 
temp<>rature rise, the alcohol in the gla^sS lube (T) expands and 
cauhcs the mercury m the free limb of the u tube to rise This 
carneswith it the piston, and this movement brings about the opening 
of the ventilating valves, ami at the same time, through tho agency 
of the lever (L) and the spiral sjjring (S) the mct.il flap is brought 
down upon the svick, cutting off more or less of the flame Should 
tho temperature then fall to 103° or lower the contraction of the 
alcohol revet ses these movements, the valve closes, and the wick 
once more burns to its full extent 

In juractico, the boiler and the temperature regulator are duplicated, 
there iMiing a set on Ixjth sides of the meubator Any slight irregu- 
lanty on tho one side may be thus compensated for by the other side 

Craves's mcabator has tlie reputation of licmg a good machine 

Among the most recent type of incubators made in Tngland is 
that of Charles Hearson This differs from any of those described 
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Fig 4 — Hearson’s Incubator. 


in the simplicity and ingenuity of the heat regulator, and m that the 
tubes which traverse the water tank are hoti-air flues, carrying the air 
heated by the flame and not warm water Consequently a further 
simplification is introduced inasmuch as no boiler is required 
'rae essential features of tins incubator are shown m* fig 4 The 
mtemai parts of the incubator are insulated by a double wall, the 
mterspace being packed by a non-conducting maten^ which is not 
shown m the fi^re The meubation or egg‘drawer (E) is hearted by 
the warm- water tank (T) Beneath the egg-<frawer w a zme tray (Z), 
so constructed that in the central part the floor is raised' up mto a 
short cyKnder Around the raised cylinder iS a wide trough contain- 
ii^ water and in^ this dips a canvas cloth which is stretched out 
over a pertorated zme support (FI By this means an extended 
moistened surface is produced which allows of a rapid evaporation 
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The floor of the tncxibator, which is rai>icd by short feet from the table 
on which it stands, is perforated in the central portion by a number 
of holes, and which are so situated that they he beneath the raised 
cybnder of the cold-water tray (Z) The incubation-drawer is thus 
supplied continuously by a slow current of moistened air becau-« the 
air in the upper part of the drawer, t e m contact with the floor of 
the warm-water tank, is the warmest and lightest It therefore 
tends to diffuse or pass through the narrow slits between the drawer 
and the walls of the incubator, and also throug-h the ajierture in the 
front wall of the teg-drawer, through which a therntometcr is 

E laced To replace the air thus lost, fresh aif passes in through the 
oles m the bottom of the incubator, and on its way must pass 
through the pores of the damp canvas which dips into the water in 
the anc tray (Z) 

The warm-water tank is heated by an inlet (I) and outlet (O) flue 
which are, however, continuous The inlet flue opens out from a 
vertical chimney (C), the air m which is heated either by a gas flame 
or that of an oil lamp The outlet or return flue passes back through 
the width of the tank and opens independently to the evterior 
The vertical chimney (C) is capped by a bd (L) capaHc of liemg 
raised or lowered upon its orifice by the lever (I '), When the cap 
IS resting upon the chimney all the heated au from -within the latter 
passes through the flues and heats the water 111 the tank If the cap 
IS widely raised, practically all the heated air passes directly upwards 
through the chimney and none goes through the flues If the cap 
be but slightly raised, part of the hiate<l air goes through the flues 
and part direct!) escapes through the aperture of the chimney 
nip movement of the lever (L') which raises the cap (L) is deter- 
mined by tne thermostatic capsule (S), situated within the egg- 
drawer 

The principle upon which this capsule is desigpied is that the 
Imilmg point of a Hq|uid depends not only upon temperature but also 
upon pressure A given liquid at ordinary atmospheric pressure will 
boil at a certain degree of temperature, winch vanes for different 
substances But if the pressure be increased the boiling point of 
the liquid is raised to a higher degree of temperature A liquid when 
it boils passes into a gaseous condition and in this state will occupy 
a very much larger volume — some two or three hundred times — 
than m the liqmd condition If, therefore, a hermetically sealed 
capsule with flexible sides be filled with some liquid which boils at a 
given temperature, tlve sides of the caiisule will distend when flic 
temperatnre of the air round the capsule lias been raised to the 
boiling point of the liquid within it The distension of this capsule 
can be used to raise the lever (L') 1 he thermostatic capsule is 

placed on a fixed cradle (F) and is filleil with a mixluro of ether and 
alcohol, the proportions being such that the boiling point of the 
mixed liquid is 100’ F Between the capsule and the lever (I/) is a 
vertical rod (VU articulating with the lever as close as possible to its 
fulcrum (M) The articulation with the lever is by means of a screw, 
so that the necessary nice adjustment between the height of the rod 
(V), the thickness ai the capsule and the jiosition of rest of the 
damper (L) upon the chimney, can be accurately made The 
temperature at which it is desired that the liquid in llie capsule shall 
boil can be determined by sliding the weight (W) neari r or farther to 
the fulerum of the kver (L') The farther it is mo\ ed outwards, the 
greater is the pressure upon the thermostatic capsule and conse- 
quently the higher will be the boiling point of its contained luiiiid 
By means of the millcd-head screw (A), the height of the lever at its 
outer end can be so adjusted that when the liquid of the capsule 1$ 
not bothng the damper (L) closes the chimney, but that when it dots 
boil the damper will be raised sufficiently high from it If the weight 
IS pushed as far as it wiH go towards the fulcrum end of the lever, 
the temperature of the egg-drawer will never rise more than 100" F 
because at this temperature and under the pressure to which it is 
then subject^, the liquid m the capsule boils, and consequently 
brings about the raising of the damper It matters not, therefore, 
how high the flame of the ga« or lamp be turned, the temperature of 
the egg-drawer will not increase, bemuse the extra heat of the en- 
larged flame is passing directly outwards through the chimney, and 
is not going through the flues m the tank In order to raise the 
temperature within the incubation chamber to 102° or 103", or any 
other desired degree, the weight (W) must be moved outwards along 
the lever (LO, about i m, for every degree of temperature mcrease 
desired This thermostatic capsule works admirably, and the in- 
cubator will work for months at a time and requires no adjustment, 
however much, within the limits of our climate, the external 
temperature may vary The capsule, like all other thermostats in 
which the expansible substance is a liquid, is> however, dependent 
upon extomal pressure for the pomt at which its contained liquid 
boils and therefore, for the degree of temperature prevauimgi within 
the incubator drawer It is therefore responsive to > variations in 
atmospheric pressure, arvd as the barometer may fail i’ or 2 m , this 
may possibly make a dillerence of two or tnree degrees m the 
fluctuation of temperature within the egg-drawer Itisnot, of course, 
often that such large oscillations of the barometer occur, and aa a 
njatter of praetic^ experience, under ocdmaiy coodttioiu, this 
incubator will work for months ti^ther without attention with only 
Italf a degree variatieiv round the nomt at which it was set. 

Greenwood's moubator' (fig. named the. Bedford, resenubles 
Hearsem'S m that hot-air flues (F^and F') and not hot-water pipes^ 



Fig 5 - 


-The Bedford (Greenwood's) 
Incubator 


traverse the water tank (T) And the method of regulation of the 
temperature is much the same, la* a thermostat (V) operating upon 
a lever which raises a cap (C) from oli the aperture of the mam flue 
(h) and thus allows all the heat of tlie flame to jiass directly outwanls, 
without passing through the senes ot flues (F) which horizontally 
traverse tlie water- 
t ank F resh air entei s 
through a wide circu- 
lar aperture (\) 
which surrounds the 
mam flue, and it thus 
becomes jiartiallv 
warmed I»eforc enter- 
ing the egg-chamber 
The eggs are placed 
upon a perforated 
floor (K) lying over 
water baths (B) Tlie 
water tank (T) lies in 
the centre of the incu- 
ba tion chamber and is 
traversed through its 
contial axis by the 
mam hot-air flue (F) 

From this, four horizontal flues pass outwards througli Die water 
and ojifn into small vertical flues, which in tJicir turn communu-ate 
with the exterior 

The thermostat (V) consists of a glass tube of peculiar form 
This IS closed at the end of its short limb and open at its other 
extremitj on the long limb The lient portion of lh< tube is filhd 
with mercury and between the mercury column and tin tlosed end 
IS a small quantity of ether 'I he thermostat is loilgcd m a Ikix ((i), 
which forms part of the lever (L) *\t one end tins Itvcr i-. jnvoUsl 

to a fixed arm, and at the other to the vertical lod wlntli opi r itcs tlu 
ventilating cap (C) If the temperature should rise, tlic t tlur in the 
thermostat expands and piisJics the mcrcur) column up along Iho 
inclmtd long limb This disturbs the cijuiUbnum of the lever (L). 
and it descends downwards, pulling with' it the vciticnl lod, and thus 
raising the cap over the mam flue If the ttmjK’rature falls the 
reverse- series of changes occur I he temperaturt at which the cap 
will be raised can be adjusted withm limits by the jxwition orf tho 
weight (W) and by the adjustment of the degree of mclmatton of the 
thermostat 

The Pioclor incubator, made at Otlcj, is apparently, in its mam 
featun-s, similai to the Greenwood 

Somewhat similar, in certain features, to the (ireenwood is the 
Wmchcombe Its improved form, in which mital replaces the wood 
casing, IS named tlie Gladstone In it there is a combmation of the 
hot-air and the water-tank systems of warming the incubation 
chamber Tlie wall of the incutotor is double , and the space between 
the outer and inner wall is packed with a non-conductmg matccial 
The incubation chamber is hoatod above by a water-tank (fig. 6 I) 



which IS traversed by a mam vertical flue (F) and four subsidiary 
honaxMitlU ones which dtscliargc externally. The mam flut*, how- 
ever, m passing up to enter the water tank traverses the egg-chambw, 
and therefore serves to warm it, as m the hot-air type of incubator, 
by the heat of the flue itself. Around the lower hif of the fl-ue is a 
water vessel consisting of two concentric ccwitainers (C), holdmg 
water In the space between these concentric containers, fresh aur 
passes m through the aperture (A), and befote it reaches the egg- 
chamber it passes through coarse canvas which dips into the water 
in the containers, and is therefore kept permanently moist The 
contamerii are filled from a water tank (S) outside the mcubtttor 
Air passes out from the egg-chamber through the aperture (O) 
The temperature is regulated by a bimetallic thermostat (see below), 
whuh operates two levers, that by thinr arrangement can raise or 
depress the cap (D) over the main flue (F) The temperatuae at 
which this occurs wtH be determined, within limits, by the position 
of theadjustabte -weight (W) 

Tomlinson’s incubator, designed in 18B0, is novel m principk. 
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It possesses a very large water tank, holding 15 gallons for every 
hunditd eggs Through this tank there pass two hot-air horizontal 
flues, lying in the same plane The novelty of the construction lies 
m the great volume of water used and m the disposition of the flues 
towards the top of the tank It is said that very little circulation 
of water tak(s place beneath the flues, because warmed water rises 
instead of falling The great body of water below the flues will 
therefore only take up heat relatively slowly, and will, on account 
of its bulk and its physical properties, but slowly lose it Should the 
fl.ime fall in power, or even go out for ten or twelve hours, it is 
claimed that no serious loss of efficiency of the apparatus will 
result 

Regulation of the temperature is by means of an air tube, the air 
in which expanding bulges out an indiarubber diaphragm and this 
moves a lover 1 he lever operates a valve which allows more or less 
of the heated air to escape from the egg-drawer 

(b) Hot-air Imuhaiors — W H Hillier^s Incubator (fig 7) is circular 
in form and is constructed of a double-walled metal case The space 
between the two walls is packed with a non-conductmg material 

1 he incubation or 
egg - chamber (C) is 
warmed by a circular 
heating box ^H), and 
the air m this is heated 
by a lamp The roof of 
this box forms part of 
the floor of the incuba- 
tion chamber and from 
it a mam flue (F) and 
four smaller ones (F') 
pass upwards through 
the roof of the incu- 
bator and <hscliargc 
to the exterior 
Fresh air passes irt to 
the incubator through two tubular channels (A and A') on either 
side of the heating box and escapes through a hole in the rcxjfj which 
serves at the same time as a passage for one of the rods (D) in con- 
nexion with the temperature regulating apparatus 

lliis apparatus (1) consists of a glass tube of J m bore, and winch 
IS bent into the form of a circle of 5 in diameter 'J he tube is fastened 
to a wocxlen disk, which rotates upon a pivot and m so doing operates 
a vertical rod (D), which in its luin works the can (V) which covers 
the orifice of tlic mam flue The tube is partly filled with mcrcurv 
and IS closed at one end At this end there is contauud some spirit 
As the temperature rises, this expands and pushes the mercur> 
column farther along the tube The equilibrium of the iwsition of 
rest IS thus disturbed, and the wooden disk consequently rotates, 
carrying with it the vertical arm, the downward movement of which 
raises the cap (V) of the flue The temperature at which it is desired 
that this valve shall uncover the flue, can be adiusted within the 
necessary limits by sliding the weight (W) along the honzont.il arm 
and by the amount of mercury present in the bent tube The air of 
the incubation chamber is ri ndcred suflicitnlly moist by the evapora- 
tion of water m the vessel (G) 

la the Cornell incubator (New York) more personal attention is 
required than in other forms, since the ventilation of the egg- 
chamber is not wholly automatic but is regulated according to the 
results of observation The great difliculty in ventilation is the 
proper combination of fresh air and moisture The Cornell Incubator 
Company has endeavoured to obviate this difficulty bv carrying out 
a senes of observations on the rate at which evaporation occurs in 
meubatmg egg> umler natural conditions The rate of evaporation 
IS measured by the size of the air-space within the egg-shell at 
successive days This they have ascertained, and with their meu- 
batois they furnish a book of instructions m which diagrams showing 
the size of the air space on the tst. 5th, loth, r4th and i8th days are 
given Examination of the eggs should therefore be made every two 
or three days, and the result compared with the diagrams The 
incubator is provided with an adjustable ventilator and this should 
be so arranged that evaporation is neither too great nor too little 
The ventilator should never be wholly closed, and if when closed to 
its minimum evaporation is still too great, then water should be 
placed m tlie moisture pans In all cases lukewarm water should be 
placed in these on the i8th day and the ventilating slide opened 
wide 

It will thus be seen that in this machine there is an attempt to do 
away with the addition of water to the Inculiator drawer during the 
greater part of the period of incubation, and to rely upon the aqueous 
vapour naturally present in the atmosphere This attempt is based 
upon the fact that water vapour is lighter than air, and will therefore 
rise to the top in any enclosed volume of air If the direction of the 
ventilating current is downwards in the inculiation chamber, and if 
it IS slow enough, it is thought that the water vapour will be sifted 
out and tencl to accumulate to a sufticient extent m the chamber. 
In the Cornell incubator consequently the ventilating current piasses 
first upward through an external heater in order to warm it, whence 
it is then deflected downwards into the egg-chamber and diffuses 
through its perforated bottom Then it passes along a space beneath 
the chamber into a space m the left-hand wall of the incubator and 


out to the exterior through an adjustable and graduated ventilating 
slide 

These incubators are hot-air machmes, and the hot-au: cheunber is 
situated above the egg-drawer and is traversed by several flues 
opening out from a mam one The temperature regulatmg apparatus 
appears to be similar to that of Hearson's machme and operates by a 
thermostat, which through the agency of levers opens or closes a 
valve over the mam flue 

Ihe Westmena incubators (Leighton Buzzard) are of two patterns 
One type is built on the hot-air principle and the other on the hot- 
water system In both forms the heated air from the heating surfaces 
IS deflected down on the eggs and escapes through the perforated 
bottom of the egg-drawer The inlet air is first warmed by contact 
with the mam flue The thermostat is similar to that m the Hillier 
machmc (fig 7) and consists of a coil mounted on an axis, round 
which It can rotate 1 he coil is filled with mercury and is closed at 
one end Between this end and the mercury column is a short column 
of air By expansion of the air under a rising temperature, the 
mercury column is displaced and brings about a rotation of the disk 
to which the coiled tube containing it is attached This rotation 
raises the cap over the main flue 

All the incubators so far described have been constructed with the 
idea of obtaining as nearly as possible a uniform temperature 
But in E S Renwick’s incubator (America) no attempt is made to 
obtain uniformity in temperature On the other hand, it is designed 
to give a periodical oscillation from one extreme to the other of a 
limited range, about 3°, of temperature This is accomplished by 
means of a thermostatic bar made of plates of brass and vulcanite 
fastened together This is connected with a clockwoik and detent 
arrangement, which siinultantously opens a valve and actuates the 
lamp flame The temperature falls to the lower limit of its range 
before the thermostatic bar is sufficiently bf*nt to set the clockwork 
ariangcment operating m the reveise direction, by which the valve 
IS closed and the lamp flame increased The temperature then uses 
to the higher limit, when the bending of the thermostatic bar again 
releases the detent and the clockwork opens the vahe and reduces 
the flame 

The incubator is said to succeed well. It also possesses a 
mechanical arrangement by which all the eggs can be periodically 
turned on rollers at once 

bizc — The incubators which have been described are of lelativcly 
small size, and the numbers of eggs which they can incubate are 
stnctlv limited For commercial purposes, however, operations of a 
much larger magnitude arc desirable and necessary And there can 
be no doubt that for these purposes the mcubatois of the future will 
be of great size and will contain from 15,000 to 30,000 eggs or more 
at a time Already, at Aratoma Farm, Stamford, New York State, 
there is established a large incubation room, containing several 
thousands of eggs, and m which the heat regulation is controlled m 
part by the personal effoits of attendants It constitutes almost a 
complete return, with added accessories, to the methods of the 
Egyptians, and to those of John Champion 

Bacteriological Incubators. 

These differ from bird incubators in that the heating surface 
I of the incubation chamber generally surrounds all sides of it 
and there is, as a rule, no special arrangement for bringing 
I about a more or less humid condition of the contained air. In 
some forms there is an arrangement to ensure a continuous 
supply of fresh and moist air, but in the majority the incubation 
chamber obtains its supply of fresh air vicariously. In some 
forms the chamber of the incubator is heated by a warm water 
tank of a simple kind, which extends round all its sides. But 
in other forms a series of tubes or flues passes through the water 
in this tank and thus simulates in principle the tube boiler. 
This latter form utilizes the heat of the flame to a greater degree 
than the former kind. In yet other forms the incubation 
chamber is heated by warm air chambers which surround it 
or flues which traverse it. Most bacteriological incubators are 
square or rectangular in form, but some bacteriologists prefer 
cylindrical forms, presumably on account of the ratio of volume 
to surface in connexion with the water tank. .. 

One of the best known and most generally used of the cylmdncal 
and water-tank kind is that of Dr d’ Arson val It consists of two 
copper cylinders (fig 8 C and C'), each terminating in a cone below. 
Between the cylinders is a wide interspace, in order that a large 
volume of water may be contained This interspace therefore consti- 
tutes the water-tank of the incubator The upper orifice of the inner 
cylmder is closed by a movable double hd, which contains an inter- 
space filled with water. The outer cylinder has an oblique form at 
Its upper end and is permanentlv closed The result attained by this 
slope of the lid of the outer cylmder is that the water tank, which is 
fed from the highest point, becomes completely filled. The aperture 
at the highest point of the outer cylinder is plugged wutb a caoutchouc 
plug and through a perforation in this a glass tube (T) is placed, la 
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Fig. 8. — D’Arsonval Incubator. 


the side of llic outer cylinder below this, there is a wide and rimmed 
aperture, to which a gas regulator of special construction is fixed. 

This regulator was designed by Theophile Schloesing, and consists 
of a brass box, supplied with a rim (L) which fits on to the corre- 
s})onding rim (L') on the aperture of the incubator. Stretching 
acros.s the orifice thus connecting the brass l>ox of the regulator with 
the water-tank of the incubator 
is a thin india-rubber diaphragm 
(D), At its outer end a perfor- 
ated cap (R) screws on to the 
brass box. Through the per- 
foration the inlet gas tube 
passes (I) ; the outlet gas tube 
(O) leaves the bra.ss box below 
and passes direct to the gas 
burners. The inlet gas tube i- 
fitted at its inner end with i 
sliding flanged collar (F), which 
is kept pressed against the 
rubber diaphragm by a spiral 
siting. Just behind the collar 
the inlet tube is perforated by 
a small hole, so that the gas 
supply is never wholly cut off, 
even though the rubber dia- 
phragm completely occludes the 
inner aperture of the pipe. 

* The mode of working of the 
regulator is as follows : when 
the water tank of the incubator 
is filled with distilled or rain water at the temperature required, 
it presses upon the iruiia-rubber diaphragm with a certain degree 
of pressure. By screwing the inlet pipe in or out, as retpiired, it 
can be so adjusted that the diaphragm does not occlude its inner 
aperture, and consequently the full volume of gas can pass 
through to the burners below. The temperature of the water in 
the water-tank therefore begins to rise, and in consequence the 
volume of the water to increase. This results in the water ri.sing 
up into the tube (T), and therefore the dynamical pressure which is 
exercised by the water upon every part of the two cylinders of the 
incubator and consequently also upon the india-rubber diaphragm 
of the regulator is increa.sed. As this pre.ssurc increases, the dia- 
phragm becomes bulged outwardly and reduces the volume of gas 
passing through the aperture of tlie inlet pipe. At a certain point, 
of course, the diaphragm completely occludes the aperture, and the 
gas supply is wholly cut off, except for the very .small hole, forming a 
by-pass, in the pipe, beliind the collar. This hole is just sulficiently 
big to allow the minimum amount of gas recpiisile to keep the flames 
burning to pass through. The temperature will, therefore, begin to 
fall, the volume of wafer to decrease with its resulting d<‘sceut from 
the glass tube ('1') and consetiiicnt decrease in the dynamical pressure 
of the water upon the diaphragm. The latter therefore retracts 
away from the aperture of the inlet tube, and more gas coiuscquerilly 
passes through ; the flames again increase in size and the temperature 
rises once more. And as soon as the volume of water, owing to the 
rising temperature, has increased to the extent correlated with the 
temperature at which the apparatus ha.s been set to work, it will 
have risen once more in the tube (T), and the gas will be again cut 
off. The three burners are placed upon a support that can be moved 
vertically up or down along one of the legs of the incubator. The 
flames are protected from draughts by mica cliimneys. Ventilation 
is provided by an adjustable valve (V') in the cylindrical termination 
of the incubator at its lower end, and by tubular orifices, also fitted 
with valves (V) in the lul above. 

The incubator is very reliable anti may be worked within very 
narrow limits of variation, provided that the gas-supply be regulated 
by a gas-pressure regulator, that the height of the water in the tul)c 
(T) is maintained by daily additions of a fifw drops of di.stilled water, 
and that the incubator itself be protected from draughts. 

Another form of d’.Arsonval incubator has a glassdoor in the side of 
it and a slightly modified form of the heat regulator. 

Other cylinclrical forms of incubators are made by Lcqueux of 
I’aris. In one of these tlie heat regulator is a bimetallic thermostat, 
the movements of which are enlarged by a simple series of levers, .so 
that a valve can be automatically adjusted to allow more or Ie.ss heat 
from the flame to })ass through the heating flue. 

In another form there is a movable interior, and an arrangement 
for keeping the air in the incubation chamber saturated. It is 
governed by a bimetallic thermostat of the Roux type. 

In Dr Hilppe’s improved form of his incubator, which is approxi- 
mately square in form, the double-walled water tank is completely 
surrounded externally by an air chamber, which is heated by the 
passage through it of the products of combustion of the two flames. 
The heated gases escape through an adjustable aperture at the top. 
In the earlier form the water tank was traversed by a number of hot- 
air flues, and there was consequently no external hot-air chamber. 
There i.s an arrangement of tubes for ventilation, which allow fre.sh 
air to enter the lower part of the incubation chamber and to leave 
it at the top. The incoming air is warmed before it enters. The walls 
are made of lead-coated steel, and externally the incubator is covered 


with linoleum. In the more expensive forms the inner chamber is of 
copper. The temperature may be controlled by any of the simpler 
mercury thermostats described below. 

Dr Babes’ incubator is somewhat similar, but the water tank is 
not surrounded by a hot-air chamber. Instead it is traversed by a 
number of vertical flues through which the heated gases from the 
flames pass. V’entilation is provided for and there is an apparatus 
for controlling the hiimiflity of Ihe air in the incubation chamber. 
As in Hiijjpe's incubator, the bottom is conical in form. The walls 
of the incubator arc of lead-coated steel, and externally they are 
coveret! with linoleum ; there are two doors, an inner oiie of'glass 
and an outer one of metal. The temperature may Ixj controlled as in 
Hiippe’s incubator. 

Hearson has designe<l several forms of bacteriological (biological) 
incubators, made by Uhas. Hearson Co., Ltd, Some are lieated by 
a petroleum lamp and others by a gas flame. In the form heated by 
a lamp, for which, however, gas can be substitute*!, the incubation 
chamber is surrounded by a water tank (fig. y, A) and the lowest part 



Fig. 9.— Mearson's Bacteriological Incubator. (Healed by a 
petroleum lamp.) 


of this is traverse*! by an in-going (L) ami an out-going Hue. Die 
mode of regulation of the tem))erature is by means of a thermostat 
which operates the movements of a cap (F) over the main flue (V), 
and it i.s klentical in its cdiief features with the metliod employed in 
the chicken incubator. The Ihennostat (S) is .situated in the upper 
part of the incubation chamber. 

In the otlier form (fig. 10) for which gas is used exclusively, ther*^ 
are no flues traversing tlie water tank. This latter is heate*l from its 
conical floor by a burner b*;neath the incubator. The heat regulation 
is controlle*! by a thermostat of the same nature a.s in the ff)rm of 
incubator just described, but instead of oper.aling by kjwering or 
raising a cap over a main flue, .so a.s to direct the healed gases either 
through the water tank if the temperature is falling, 01 through the 
main flue flirecUy to the exterior if it is rising, it actuates a gas- 
governor, so that the flame itself i.s mcrca.se<l or dimiiiishc*! in size 
according to the nce<l.s of the incubator. The gas-governor (fig, ii) is 
fixed to the roof of the incubator. The horizontal arm (D) is the same 
that raises tlie cap (fig. *j. Id over the flue in the oilier form of 
incubator, but in this ca.se it simply acts as tin; hearer of the sliding 
weight. Beyond its fulcrum (fig. i r, G) it is continued into a detent- 
like spur (B) which pu.she.s down upon a button attache*! to a rubber 
diaphragm, wlien the thermostat within the incubator is expanded 
by a ri.se in temperature. The button thus forced down, more or less 
completely closes the inlet gas aperture, and .so reduces or cuts off 
the gas supply to the flame. There is a by-pass to prevent the flamo 
from going out completely, and the size of this can be adjicsted by 
the screw (S). Hearson's incubators have the reputation of very 
accurate performance and practically need no attention for months, 
or even years. 

.Scfiriliaux's incubator is a hot-air form. Its walls are of metal. 
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but it is cased externally with wood, wluch serves as the imulating 
material. Against the inner metal wall of the inculiator, and upon 
its internal surface, there are disposed a number of vertical , tubes, 



Fio. lo. — Hearson’s Hacteriological Incubator (heated by a 
gas Haine). 


whidi open through tlie roof abo\ e into a common discharging 
funnel. Below, at the iKittom of the incubator tltey receive tlio 
heated gases of several bnnn*r.s, which as they pa.ss through tliem 
radiate their heat esenls- throughout the incubation chamber. 

In eacii side wall, at 
the Ixjttom of the cham- 
ber, is an adjustable 
ventilating valve. 

Inside the incubatimt 
chamber, and situated 
against its left-hand 
Avail, is a U - shai>cfl 
bi-metallic thermostat 
of the Roux design, dc- 
scribeti below. This 
very accurately controls 
the temperature of the 
incubator. 

(c) Coal Incubators . — In bacteriological laboratories there are two 
standards of temperature, one chiefly for the culture of non-patho- 
gcnic organisms and the other for the pathogenic forms. The first 
standard of temperature lies between lo® and 20° C., and the .second 
between 35® and 38® C. But in hot countries, and cv’en in temperate 
regions during the summer, the external temperature is much nigher 
than the former of these two standards, with the result that many 
cultures, especially the gelatine ones, are spoiled. The difficulty is 
often partially overcome by running cold water through the 
incubator. 

Hearson, however, has constructed a " cool biological incubator," 
in which by an ingenious device the c.xpansion or contraction of the 
thermostatic capsule deflects a horizontal pipe (C) (fig. 12), through 
which cold water horn an ordinary tap is kept running, in one of two 
directions. If it is deflcctiHl so as to open into the tulw (D), the cold 
water passes into the tank (F), where It is warmed by a gas flame, 
and thence it passes into the water-jacket of the incubator. If it is 
deflected so as to open into the pipe (E), it then runs through the ice 
tank (B), containing broken ice, before passing through the water- 


jacket of the incubator. If it poured into neitlici of these pipes it 
then simply passes out through the pipe (H) to the waste pipe (N). 
By this device the temperature of the incubator can be kept constant 
at any desired point, even though it may be some 30® to 40® C. below 
tliat of the external air. 

Dr Roux has also designed an incubator which can be inaintaiued 
at a constant temperature below tliat of the surrounding air. This 
also depends upon the principle of carrying water through an ice- 
safe, vvfiich then traverses d pipe within the incubator cliamber 
before passing into the water-jacket of the machine. The heat- 
regulating apparatus is a bimetallic thermostat. The incubator is 
m^e by Ix-qucux of Paris. 

The most recent forms of all kinds of incubators, made by Hearson 
of London, Ixqueux of I’aris and lyauten.schlagcr of Berlin arc both 
heated and regulated by electricity. The healing is accompli.shed by 
electric radiators. 

In Hearson ’smacliines the regulation of tlie temperature is brought 
about by the breikking or making of the olcctric current, through the 



I Fig. 12. — Hearson's Cool Biological Incubator. 

lifting or depression of a platinum contact, actuated by the expansion 
or contraction of the thermostatic capsule. 

In Roux’s apparatus, made by I-ecjueux, the make and break is 
attained by the movement of one limb of a bimetallic thermostat, 
and in some forms a resistance coil and rheostat are placed in the 
circuit. 

At the Pasteur Institute’ in Paris, and at other large laboratories in 
France, the bacteriological incubator i.s raised to the dimensions of a 
room. In the centre of this room is a large boiler heate<l by gas- 
burners, the fumes from which pass through a large flue to the 
outside. The flame of the burners is rcgulnt<“d by a bimetallic 
thermostat. Tl»e gas by-pass can be regulated by an attendant. 
The cultures are contained in ves.sels placed on .slielvi s, ^vhi( h .are 
raitgeil round the side of the room. 

// urnan / h ruba tors . 

The: first incubator designed for rearing children who are too 
weak to survive under normal conditions, or who are prematurely 
born, is that of Dr Tarnier. It was constructed in 1880 and 
was first used at the Paris Maternity Hospital. Its form is that 
of a rectangular box mea- 
suring 65x30x50 centi- 
metres (fig. 13). It is 
divided into an upper and 
lower chamber ; the 
former contains the infant, 
while the latter serves as 
a heating chamber, and in 

reality is simply a modified I 

water-tank. The partition 
(P) which divides the in- 
cubator into two chambers I 

does not extend the whole ,, t 

, c .-u * ..u Fig. 13. — Tarnier s Inciioator. 

length of It, so that the 

upper and lower chamliers are at one end of the apparatus in 
communication with each other. It is through this passage that 
the heated air from the lower cliamber passes into the upper one 
containing the infant. The narrow bottom chamber C serves to 
prevent loss of heat from the base of the water-bottles. The 




Fig. 13. — Tarnier’s Incubator. 
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outside air is admitted into the lower chamber a. the oppos'te 
end, through an aperture (A), and passing over a sei ies of 
bottles (B) containing warm water, becomes heated. The air is 
rendered adecpiately moist by means of a wetted sponge (S) 
which is placed at the entrance of the lower chamber into the 
upper. The warmed and moistened air is determined in its 
direction by the position of the outlet aperture (O), which is 
situated above and just Ijehind the head of the infant. It 
contains a helix valve (H) and the rotation of this is an indica- 
tion that the air is circulating within the incubator. 

The child is kept under observation by rneams of a sliding 
glass door (G) situated in the upper or roof wall of the incubator. 
Immediately beneath this, and attached to one of the side walls, 
is a thermometer (T) which records the temperature of the air 
in the infant-chambe.r. 'I'lie temperature should be maintained 
at 31° to 32° C. 'The precise limit of temperature must of course 
be determined by the condition of the child ; the smaller and 
weaker it is, the higher the temperature must be. 

The warm water vessels contain three-quarters of a pint of 
water and four of them are sufficient to maintain the required 
temperature, provided that the external air does not fall below 
16® C. The vessels are withdrawn and replaced throvigh an 
entrance to the lower chamber, which can be opened or 
closed by a sliding door (D), 

The walls of the incubator, witli the exception of the glass 
sliding door, are made of wood 25 millimetres thick. 

The apparatus appears to have been successful, if by success 
is understwd the indiscriminate saving of life apart from all 
other considerations, since the mortality of infants under 2000 
grammes has been reduced by about 30 %, and about 45 % of 
children who arc prematurely born arc saved. 

Dr Tarnier’s apparatus requires constant attention, and tlie 
water in the warm water vessels needs renewing sufficiently 
often. It is not provided with a teirq^eruture regulator, and 
consequently fluctuations of internal temperature, due to external 
thermal variations, are liable to occur. 

In Ilearson’s Thermostatic Nurse these drawbacks are to a 
large extent obviated. This “ Nurse ” consists fundamentally 
of an application of the arrangements for heating and moistening 
the air and for regulating the temperature of Hcarson’s chick 
incubator to Dr Tarnicr’s human incubator. As in this latter 
form, there are two chambers (fig. 14), an upper (A) and a lower 
(B), connected with ejich other in the same way as in Tamier’s 



apparatus. The upper chamber contains the infant, but the 
lower is not a heating but a moistening chamlxr. Through 
apertures (M) in the bottom of the lower chamlier, the external 
air passes through, and, as in the chick incubator, it then passes 
through perforations in the inner cylinder of a water tray (O) 
and thence over the surface of the water in the tray, through a 
sheet of wet canvas, to the chamber itself. Hence it passes 


to the infant chamber and uitimatHy leaves this through a 
series of perforations round the top. i'he air in both chamlxirs 
is heated by a warm-water tank. This tank forms the partition 
which divides the incubator into upper ajid lower cKamtxjrs and 
is made of metal. Thnmgh the water contained in it, jui incoming 
(R) and an outgoing (R) to the left Hue, continuous with eacli 
other, pass. These two flues are related to each other as in the 
chick incubator (see above) and the inlet flue is heated in the 
same way and the outlet flue discharges similarly. The heat- 
regulating apparatus is identical with that in the chick incubator, 
and the thermostiitic capsule (S) is placed in the upper chamlxT, 
near the head of the infant. 

The child is placed in a basket which has perforated walls and 
is open abovT. Phe basket rests upon two shallow supports 
(D) situated on the upper surface of the water-tank partition. 
The child is kept under observation tlu-ough a glass door in the 
upper or roof-wall of the incubator. 

In Great Britain this apparatus is in use at various hospitals 
and workhouses throughout the country, and provided there is 
no great fluctuation of barometric pressure, it rnainlain.s a unifiu in 
tempenature. 


Thcrmo-Regulahn s or Tli< rinosfafs. 

Certain special forms of thermo-regulators, adapted to the 
requirements of the particular incubators to which tlicy are 
attached, Irave already been described. It remains now to de- 
scribe other form.s which are of more general application. Only 
tho.se kinds will be de.scribcd whicli are applicable to incubators. 
The special forms used for investigations in physical-chemistry' 
arc not descriljed. There are various types of thermo-regulators, 
all of which fall into one of two classes. Either they act througl* 
the expansion of a solid, or through that of a liquid. They ari* 
so adjusted that, at a certain temperature, the expansion of 
the material chosen causes the gas supply to be nearly completely 
cut off. The gas flame is prevented from being wholly ex- 
tinguished by means of a small by-pass. 

We will first describe those which act through the expauHioti of 9 
liquid. A very clficicnt and cheap form is that described by F. J. M, 
Pago in the Journal of the Chemical Society for 
tSyO. The regulator consists of a glass bulb 
(fig. 15 B), continuous afjovo w’Hh a tulailar 
limb (L). At the upper part of the Hrnb is a 
lateral tubular arm (A) which bends tlown- 
wards and constitutes the outlet pi]^e. At 
the upper extremity of the limb there is a 
short and much wider tube ('I'), the lower end 
of which slides tipwarrls or downwards along 
it. The upper end of this wider tube is 
clo.sed by a cork and through a perforation 
in this a very small glass tube (G) passis 
downwards into the limb of the regulator to 
a point a .short distance below the exit of the 
outlet tube. The exact heiglit of the lower 
aperture of the small tube can be varied by 
sfiding the wider tulic up or down along the 
limb. The by-pa.ss (P) consists of a trans- 
verse annexion between the inlet and outlet 
gas pipes, and the amount of gas which 
tr.avols through the short circuit thus forme<l 
is regulated by means of a stopcock. I he 
by-pa.ss however, can be fonned, as sng- 
gtested oy Schafer {Practical Histoln^y, 1B77, 
p. 80), by making an extremely small hcle 
u\ the small inlet {vilw;, a little way alxivc its 
lower extremity. But unless this hole be 
small enough, too much gas will be allowed 
to pass, and a sulTicicntly low temperature 
therefore unattainable. The regulator is filled 
with mercury until the top of the column 
reaches within J in. of the exit of the outlet 
tube, the bulb is placed in the inctibalor 
chamber, and ga.s is allowed to pass through 
it. By pushing down the inner inlet tuf>c 
(G) until its aperture is immersed beneath the 
mercury, the gas supply is cut off, with the 

exception of that passing through the by-pass. The stopcock ia 
now turned until only tlie smallest flame exists. The inlet pipe is 
then rai.si^ again aliove the mercury, and the flame consequently 
increase m size. The temperature of the incubator gradually rises 
and v/hen the desired degree is reached, the inlet tube is pushc({ 
down until the end Is just beneath the surface of the mercury. The 
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gas supply IS thus cut of! at the desired temperature. If the tempera- 
ture of the mcubator falls, the mercury contracts, the aperture of the 
mlet tube is uncovered, the gas supply is renewed and the flame 
increased. The temperature will then rise until the required point is 
reached, when the gas supply will again be cut oft. A uniform 
temperature which oscillates within a range of half a degree is thus 
attained 

Reichert’s Thermo-regulator (fig i6) is another simple and also 
an earher form. The stem (S) of the regulator is enlarged above and 
receives a hollow T-piece (P), the vertical 
limb of which fits accurately into the en- 
larged end of the stem, and one end of the 
cross-limb receives the mlet gas pipe , the 
other end is closed. The vertiem limb of 
the T-piece is narrowed down at its lower 
extremity and opens by a small aperture 
Above this terminal aperture is a lateral 
one of the smallest size. From the enlarged 
end of the stem there passes out a lateral 
arm (A) which is connected with the outlet 
pipe to the burner, and lower down another 
arm (L). which is closed at its outer ex- 
tremity by a screw (R), is also attached 
The stem and lower arm are filled with 
mercury and the bulb of the stem is placed 
in the incubator chamber, and gas allowed 
to pass. When the desired temperature is 
reached, the mercury in the stem is forced 
upwards until it closes the aperture of the 
T-piece, by screwing in the screw (R) of the lower lateral arm (L) 
There are several modifications of Reichert's original form In 
one of these the screw arrangement in the lower arm is replaced by a 
piston rod working in a narrow bore of a vertically bent limb of the 
arm. In another form, the other end of the cross bar of the T-piece 
13 open and leads through a stopcock to a third arm, which opens into 
the enlarged upper end of the stem opposite to the outlet arm (A) , 
this modification acts as an adjustable by-pass and replaces the 
minute aperture in the side of the vertical limb of the T-piece 
In Babes' modification the gas supply is cut off, not by the occlusion 
by the rising mercury of the aperture of the T-picce, but by a floating 
beaded wire-valve. The aperture of the vertical limb of the T-picce j 
(P) IS traversed by a fine wire which is enlarged at botli ends into a 
bead-like knob. The wire fits loosely in the aperture and not only 
therefore works easily in it, but allows gas to freely pass. When the 
lower bead-like knob, however, is raised by the expansion of the 
mercury, the gas supply is cut off by the bead being carried up 
against the orifice 

Cuccatti’s thermo-regulator (fig 17) is an exceedingly simple and 
of the r< ■ ■ 



Fig. i6. — Reichert’s 
Thermo- Reg ulator 



Fig 18 — Dr Roux’s Ther- 
mostat (straight bar). 



ingenious form. The stem (S) of the regulator is enlarged below 
into a bulb, while above it divides 
into a V The two limbs of the V 
are of course traversed by a canal and 
they are connected above by a tubular 
cross bar (C) In the middle of this 
there is a stopcock situated between 
the two points where the bar toms the 
limbs of the V. One end of the cross- 
tube serves as an inlet and the other 
as an outlet for the gas The stop- 
cock serves as an adjustable by-pass 
About an inch below the point where 
the two limbs of the V join the stem, 

the bore of the latter is enlarged, and 

Fio 17.— Cuccatti’s Thermo- (A), con- 

Regulator taming a screw (R), simdar to the 

corresponding arm in Reichert's regu- 
lator. When the mercury in the bulb and stem expands, it 
rises, and reaching the point when the two limbs of the V meet 
occludes the onfice to both and thus cuts off the gas supply, 
except that which is passing through the by-pass of the stopcock. 
The temperature at which this occlusion will take place can ^ 
determined by the screw in the lateral arm The more this is screwed 
in, the lower will be the temperature at which the gas becomes cut 
off, and vice versa 

Bunsen's, Kemp’s and Muenke’s regulators are in reality of the 
nature of air-thermometers, and act by the expansion and contraction 
of air, which raises or lowers respectively a column of mercury ; this 
in its turn results m the occlusion or opening of the gas aperture 
Such forms, however, are subject to the influence of barometric 
pressure and an alteration of o 5 in. of the barometer column may 
result in the variation of the temperature to as much as 2*. 

Lothar Meyer's regulator is described in the Benchte of the German 
Chemical Society, 1883, p 1089. It is essentially a liquid ther- 
mometer, the mercury column being raised by the expansion of a 
liquid of low boilmg-^int. The liquid replaces the air m Bunsen’s 
and other similar forms. The boiling-point of this liquid must be 
below the temperature required as constant. 

The solid forms of thermostats are constructed upon the same 
principle as the compensation balance of a watch or the compensa- 
tion pendulum of a clock. This depends upon the fact that the 


co-efificient of expansion is different for different metals. It therefore 
results that if two bars of different metals are fastened together 
along their lengths (fig. 18, Z and ST) with the same nse of tempera- 
ture one of these will expand or lengthen more than the other. 
And since both are fastened together 
and must therefore accommodate 
themselves within the same linear 
area, it follows that the compound rod 
must bend into a curved form, in order 
that the bar of greater expansion may STw 
occupy the surface of greater length, t.e. 
the convex one Conversely, when the 
temperature falls, the greater degree 
of contraction will be m the same bar, 
and the surface occupied by it will tend 
to become the concave one If, then, 
one end of this compound rod be fixed 
and the other free, the latter end will 
describe a backward and forward 
movement through an arc of a circle, 
which will corr&spond with the oscilla- 
tions of temperature. This movement 
can be utilized by means of simple 
mechanical arrangements, to open or 
close the stopcock of a geis supply pipe 

In the construction of thw type of 
thermostat it is obvious that the 
greater the difference in the co-elficient 
of expansion of the two metals used, 
the larger will be the amplitude of the 
movement obtained. Steel and zinc are 
two metals which satisfy this condition 
The co-efficient of steel is the lowest of all metals and is comparable 
m Its degree with that of glass Substances which are not metals, 
such as vulcanite and porcelain, are sometimes used to replace steel, 
as the substance of low co-efticient of expansion. 

The bimetallic thermostat most commonly employed is one of the 
two forms designed by Dr Roux In one of these forms the compound 
bar 13 straight (fig 18) and m the other it is U-shaped (fig 19) In 
the former type the bar itself 13 enclosed m a tube ( 1 ) of metal, the 
wall of which is perforated. Towards the open end of this tube 
the gas box or case (Cl is fixed In the U-shape form it is attached 
to the outer surface (zinc) of one hmb of the bar The gas box is 
capable of adjustment with respect to its distance from the bar, by 
means of a screw (b) and 

a spiral spring (SP), ___ _ Si 

whicji moves the box 
outwards or inwards 
along a rod (R). Tins 
adjustment enables the 
degree of temperature at 
which it is desired that 
the gas shall bo cut off 
to be fixed accurately, 
and within a certain 
more or less extended 
range. The inlet and the 
outlet pipe are discon- 
nected from each other 
in the gas box by means 
of a piston-Uke rod (P) 
and valve (V), which 
slides backwards and 
forwards m the tubular 
part (T) of the box, 
from which the outlet 
pipe emerges. When the 
valve (V) rests upon the 
edge of this box, the gas 
IS completely cut off 
from passing through 
the outlet pipe, with 
the exception of that 
which passes through an 
exceedingly small aperture (B), serving as a by-pass. This is just 
large enough to allow suffiaent gas to pass to maintain a small flame 
The piston-hke rod and valve, when free, is kept pressed outwards 
by means of a spiral wnng. This ensures that the va*ve 
follow the movements of the compound bar. When this bar bends 
towards the gas box, owing to a fall of temperature, the valve is 
pushed back away from the onfice and gas in increasing quantity 
passes through. The temperature of the incubator begins then to 
nse, and the zinc bar (Z) expanding more than the steel one (ST) 
the bar bends outwards and the valve once more cuts off the gas 
supply ® 

(rf) GaS‘Pressnre Rugw/otofs.— The hquid form of thermo-regulators 
espeaally work with a greater degree of accuracy if they are combined 
with some apparat;tts which controls the variations in gas pressure 
There are vanous forms of these regulators, most of w^ch are figured 
and sometimes partially described in the catalogues of vanous 



Fio. 19. — Dr Roux's Thermostat 
(U-shaped bar). 
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makers of scientific instruments It will suffice if we describe two 
forms, one of which (that of Buddicom) can be made by a laboratory 
attendant of average intelhgence. 

In R A Buddicom’s gas regulator ^g. 20) the inlet (I) and outlet 
(O) gas pijpe open into a metal bell (B), the lower and open end of 
which IS immersed beneath water contained in a metal tray (T) 
The bell is suspended upon the arm of a balance (B') and the other 
arm is poised by a weight (W). This weight may be made of any 
convenient material. In the original apparatus a test-tube partially 
filled with mercury was used The weight dips into one hmb of a 
U-shajied glass tube (U), which con- 
tains mercury Into the other limb 
of this tube the gas from the meter 
enters through a glass tube (G) which 
IS held in position by a well-fitting 
cork The internal aperture of the 
tube (G) IS very oblique, and it rests 
just above the level of the mercury 
when the instrument is finally 
adjusted This adjustment is better 
made in the morning when the gas 
pressure in the mam is at its lowest 
Fig 20 — Buddicom's Gas just above the internal aperture of 

Regulator the tube (G), a lateral tulie (L) passes 

out from the limb of the U and is 
connected with the inlet pipe (I) of the bell If the gas pressure 
rises, the bell (B) is raised and the counter-poismg weight (W) is 
proportionately lowered This forces the mercury up m the other 
jimo of the U-tube and consequently diminishes the size of the 
oblique orifice in the tube (G) Some of the gas is thus cut off and 
the pressure maintained constant Should the pressure fall, the re- 
verse processes occur, and more gas passes through the orifice of G 
and conseijuently to the burner by the outlet tube (O) 

Moitessier's regulator (hg 21) is more complex, and needs more 
skilled work in its construction It consists of an outer and closed 
cylinder (O), which is filled about half-way up with a mixture of 
acid-free glycerine and distilled water in the proportion of two to 
one respectively Within the cylinder is a bell (B), the lower ami 
open end of which dips under the glycerine-water mixture From 
the top of the bell a vertical rod (R) passes up through an aperture 
in the cover of the outer cylinder, and 
supports the weighted dish (D) The 
inlet (I) and outlet (O) pipes enter the 
chamoer of the bell above the level of 
the glycerine-water mixture. The out- 
let tube IS a simple one , but the inlet 
tube is enlarged into a relatively capa- 
cious cylinder (C), and its upper end is 
fitted with a cover which is perforated 
by an aperture having a smooth surface 
and concave form Into this aperture 
an accurately fitting ball- or socket-valve 
(V) fits The ball-valve is supported 
by a suspension thread (T) from the 
Fig 21 —Moitessier's roof of the bell (B) The apparatus 
Gas Regulator. should be adjusted in the morning when 

the pressure 13 low, and the dish (D) 
should be then so weighted that the full amount of gas passes 
through The size of the flame should then be adjusted Should 
the pressure increase, the bell (B) is raised and with it the ball-valve 
(V) The aperture in the cover of the inlet cylinder is consequently 
reduced and some of the gas cut off When the pressure falls again, 
the ball-valve is lowered and more gas passes through. The relative 
pressure m the inlet and outlet pipes can be read off on the mano- 
meter (M) placed on each of these tubes 

Levelling screws allow of the apparatus being horizontally 
adjusted. The friction engendered by the working of the vertici 
rod (R) through the aperture in the collar of the cylinder cover is 
reduced to a minimum by the rod being made to shde upwards or 
downwards on three vertical knife-edge ridges within the aperture 
of the collar. 

Authoritjbs — Charles A. Cyphers, Incubation and its Natural 
Laws (1776) , J H Barlow, The Art and Method of Hatching and 
Rearing all Kinds of Domestic Poultiy and Game Birds by '^team 

g xindon, 1827) ; and Daily Progress of the Chick in the Egg during 
atching in Steam Apparatus (I^ndom 1824) , Walthew, Artificial 
Incubation (London, 1824) , William Bucknell, The Eccaleobin, A 
Treatise on Artificial Incubation, in 2 parts (published by the author, 
London, 1839) , T. Christy, jun , Hydro-Incubation (London, 1877) , 
L Wnght, The Book of Poultry (2nd ed London, 1893) , A Forget, 
VAvicidture et Tincubation artificielle (Paris, 1896) , J. H. Sutcliffe, 
Incubators and their Management (Upcott Gdl, London, 1896) , 
H. H. Stoddard. The New Egg Farm (Orange Judd Co., New York, 
1900) ; Edward Brown, Poultry Keeping as an Industry fsth ed , 
1904) , F. J. M. Page, '* A Simple Form of Gas Regulator," Joum. 
Chem. Soc. 1. 24 (London, 187^ ; V. Babes, " tJber einige Apparate 
zur Bactenenuntersuchung,'^ Centralblatt fiir Bacteriologie, iv. ft 888) ; 
r. Huppe, Methoden der Bacterienforschungen (Berlin, 1889) For 
further details of bacteriological incubators and accessones see 
catalogues of Gallenkamp, B^d & Tatlock, Hearson of London, 




'and of the Cambridge Scientific Instrument Company, Cambridge ; 
of P. Lequeux of Pans , and of F & M Lautenschlager of Beihn. 
That of Lequeux and of the Cambridge Company are particularly 
useful, as in many instances they give a scientific explanation of the 
pnnciples upon which the construction of the vanous pieces of 
apparatus is Based. (G P M.) 

INCUBUS (a I>ate Latin form of the classical tmubo, a night- 
mare, from tncubare, to he upon, weigh down, brood), the name 
given in the middle ages to a male demon which wa.s supposed 
to haunt women in their sleep, and to whose visits the birth 
of witches and demons was attributed The female counter- 
parts of these demons were called succubae. The word is also 
applied generally to an oppressive thing or person. 

INCUMBENT (from Lat. tneumbere, to lean, he upon), a general 
term for the holder (rector, vicar, curate in charge) of an ecclesi- 
astical benefice (see Benefice) In Scotland the title is generally 
confined to clergy of the Episcopal Church The word m this 
application is peculiar to English Du Cange (Glossartum, s v. 
" Incumbens ") says that the Jurtsionsulit use tncumbere in 
the sense of obttnere, posstdere, but the sense may be transferred 
from the general one of that which rests or is laid on one as a duty 
which IS also found m post-classical Latin , to be “ diligently 
resident ” in a parish or benefice, has also been suggested as 
the source of the meaning 

INCUNABULA, a I ^atm neuter-plural meaning “ swaddling- 
clothes," a " cradle," " birthplace," and so the beginning of 
anything, now curiously specialized to denote books printed in 
the 15th century. Its use in this sense may have origirtatcd 
with the title of the first separately published list of i i;th-tentury 
books, Cornelius a Beughem’s Incunabula typographiar (Amster- 
( 1 am, 1688) The word is generally recognized all over Europe 
and has produced vernacular forms such as the French inrunables, 
German Inkunabeln (Wtegendrucke), Italian mcunaboli, though 
the anglicized tncunaHes is not yet fully accepted. If its original 
meaning had been regarded the application of the word would 
have been confined to books printed before a much earlier date, 
such as 1475, to the first few printed in any country or town. 
By the end of the 15th century book-production in the great 
ccnties of the trade, such as Venice, Lyons, Pans and Cologne, had 
already lost much of its primitive character, and in many coun- 
tries there is no natural haltmg-placc between 1490 and 1520 or 
later The attractions of a round date have prevailed, however, 
over these considerations, and the year 1500 is taken as a haltmg- 
placc, or more often a terminus, in all the chief works devoted 
to the registration and description of early printed Ixioks. The 
most important of these are (1 ) Panzer’s Annales lypographtct 
ab arhs inventae origtne ad annum MD, printed m five volumes 
at Nuremberg in 1793 subsequently in 1803 carried on to 
*536 SIX additional volumes; (11) Ham’s Repertorium 
btbltographtcum in quo Itbrt omnes ab arte typographica tnvenla 
usque ad annum MD iypts expresst ordtne alphc^etico vel simph- 
citer enumerantur vel adcurattus recensentur (Stuttgart, 1826- 
1838). In Panzer’s Annales the first principle of division is 
that of the alphabetical order of the Latin names of towns in 
which incunabula were printed, the books being arranged under 
the towns by the years of publication. In Ham’s Repertorium 
the books are arranged under their authors’ names, and it was 
only m 1891 that an index of printers was added by Dr Konrad 
Bulger. In 1898 Robert Proctor published an Index to the Early 
Printed Books in the British Museum from the invention of 
printing to the year MD , with notes of those in the Bodleian Library 
In this work the books were arranged as far as possible chrono- 
logically under their printers, the printers chronologically under 
the towns in which they worked, and the towns and countries 
chronologically in the order in which printing was introduced 
into them, the total number of books registered being nearly 
ten thousand. Between 1898 and 1902 Dr W Copmger published 
a Supplement to Haines Repertorium, desenbed as a collection 
towariis a new edition of that work, adding some seven 
thousand new entries to the sixteen thousand editions enumer- 
ated by Hain. From the total of about twenty-three thousand 
incunabula thus registered considerable deductions must be 
made for duplicate entries and undated editions which probably 
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belong to the i6th century On the other hand Dr 
Copinger’i) Supplement had hardly appeared -before additional 
hits began to l)e issued registering books unknown both to him 
and to Ham, and the new Repertortum, begun in 1905, under 
the auspices of the German government, seemed Ukely to 
register, on its completion, not fewer than thirty thousand 
different incunabula as extant either m complete copies or 
fragments. 

In any attempt to estimate the, extent to which the incunabula 
still in existence represent the total output of the rsUi-^entury 
presses, a sharp distmcUon must be drawn between the weightier 
and the more ephemeral literature. Owmg to the great religious 
and intellectual upheaval m the r6th century much 01 the 
literature previously current went out of date, while the cum- 
brous early editions of books stdl read were superseded by handier 
ones Before this happened the heavier works had found their 
way into countless libraries and here they reposed peacefully, 
only sharing the fate of the libraries themselves when these 
were pillaged, or by a happier fortune amalgamated with other 
cMllec lions in a larger library The considerable number of copies 
of many books for whose preservation no specul reason can be 
lound encourages u belief that the proportion of scri'His works 
now cranplctcly lost is not very high, except m the case of books 
of devotion whose honourable destiny was to be worn to jneces 
by devout fingers On the other hand, of the lighter literature 
in Uxik-form, the cheap romances and catchpenny literature 
of all kinds, Uie destruction has been very great Most of the 
broadsides and single sheets generally which have escaped 
have done so only by virtue of the 16th-century custom of 
using waste of this kind as a substitute for wooden boards to 
stiffen bindings. Ewiuding these broadsides, &c , the total 
output of the 15th-century presses in book form is not likely 
to have exceeded forty thousand editions. As to the sue of 
the editions we know that the earliest printers at Rome favoured 
32 $ copies, those at Venice 300. By the end of the century these 
numliers had increased, but the soft metal in use then for types 
probably wore badly enough to keep down the sue of editions, 
and an average of 500 copies, giving a possible total of twenty 
million books put on the European market during the 15th 
century is probably as near an estimate as can be made. 

Very many incunabula contain no information as to when, 
where or by whom tjiey were printed, but the individuality of 
most of the early types as compared with modern ones has 
enabled typographical detectives (of whom Robert Proctor, 
who died in 1903, was by far the greatest) to track most of them 
down To facilitate this work many volumes of facsimiles liave 
lieeu published, the most important being K. Burger's M<mu- 
menla GermantM et itedtae typographic^ (1892, &c ), J W. 
Holtrop’s Mmumenis typographtques <Ies Pays-Bas (1868), 
O fhierry-Poux's Primers monuments de Vmprimerte en 
France au XV* stecle (1890), K. Haebler’s Tvpographte tbinque 
du qumateme stede (1901) and Gordon Duff’s Early English 
Printing (1896), the publications of the Type Facsimile Society 
( 1 700, &.C )and the Woolley Facsimiles, a collection of five hundred 
photographs, privately printed. 

In his Index to the Early Printed Books at the British Museum 
Proctor enumerated and described all the known types used by 
each printer, and his descriptions have been usefully extended 
and made more precise by Dr Hacbier m his Typenrepertonum 
der Wiegendrucke (1905, &c.). With the aid of these descriptions 
and of the facsimiles already mentioned it is usually possible 
to assign a newly discovered book with some certainty to the 
press from which it was issued and often to specify within a few 
weeks, or even days, the date at which it was finished. 

As a result of these researches it is literally true that the out- 
put of the 15th-century presses (excluding the ephemeral publica- 
tions which have very largely disappeared) is better known to 
students than that of any other period Of original literature of 
any importance the half-century 1450-1500 was singularly barren, 
and the seal with which 15th-century books have been collected 
and studied has been criticized as ^ccssive and misplaced. 
No doubt the minuteness with which it is possible to make an 


old book yield np its secrets has encouraged students to pursue 
the game for its own sake without any great consideration of 
practical utility, but the materials winch have thus been made 
available for the student of European culture are far from 
insignificant. The competition araoj^ the i5th-centuiiy printers 
was very great and they clearly sent to press every book for which 
they could hope for a sale, undaunted by its bulk Thus the 
great medieval encyclopaedia, the Specula {Speculum naiurale, 
Speculum histortale, S^culum morale, Speculum doctnnale) ot 
Vincent de Beauvais went through two editions at Strassburg 
and found publishers and translators elsewhere, although it 
must have represented an outlay from which many modern 
firms would shnnk. It would almost seem, indeed, as if some 
publishers specially affected very bulky works which, while they 
remained famous, had grown scarce because the scribes were 
afraid to attempt them Hence, more especially in Germany, 
It was not merely the output of a single geneiation which Ccin>‘ 
to the press before 1500, but the whole of tlie medieval literature 
which remained alive, i e, retained a reputation sufficient to 
attract buyers A study of bsts of incunabula enables a student 
to see just what works this included, and the degue of thin 
popularity On the other hand in Italy the influence of the 
classical renaissance is reflected m the enormous output of I.atm 
classics, and the progress of Greek studies can be traced m the 
displacement of Latin translations by editions of the original'' 
The part which each country and city played in the struggle 
between the old ideals and the new can be determined in extra- 
ordinary detail by a study of the output of its presses, although 
some allowance must lie made for the extent to which books 
were trans'ported along the great trade routes Thus the fact 
that the Venetian output nearly equalled that of the whole 
of the rest of Italy was no doubt mainlj due to its export trade 
Venetian books penetrated evei> where, and the skill of Venetian 
printers m liturgical books procured them commissions to print 
whole editions for the English market From the almost 
complete absence of scholarly books in the lists of English 
incunabula it would be too mudi to conclude that there was 
no demand for such books m England llie demand existed 
and was met by importation, which a statute of Richard HI ’s 
expressly facilitated But that it was not commercially possible 
for a scholarly press to be worked in England, and that no man 
of means was ready to finance one, tells its own talc The total 
number of incunabula printed in England wasjirobably upwards 
of four hundred, of which Caxton produced fully one-fourth. 
Of the ten thousand different incunabula which the British 
Museum and Bodleian library possess between them, about 
4100 are Italian, 3400 German, 1000 French, 700- from the Nether- 
lands, 400 from Switzerland, 150 from Spain and Portugal, 
50 from other parts of the continent of Europe and zoo English, 
the proportion of these last being , about doubled by the special 
zeal with which they have been collected The celebration in 
1640 of the second centenary (as it was considered) of the in- 
vention of printing may be taken as the date from which 
inounabula began to be collected for their own sake, apart 
from their literary interest, and the publication of Beughem’s 
Incunabula typographiae in 1688 marks the increased attention 
paid to them But up to the end of the 17th century Caxtons 
could still be bought for a few shillings. The third centenary 
of the invention of printing m 1 740 agam stimulated enthusiasm, 
and by the end of the i8th century the really early books were 
eagerly competed for. Interest in books of the last ten or fifteen 
years of the century is a much more modern development, 
but with the considerable literature which has grown up round 
the subject is not likely to be easily checked. 

The chief collections of incunabula are those of the Bibhoth^ue 
Nahonale at Paris, Royal library, Munich, and British Museum, 
London, the number of separate editions m each library eicceeding 
nine thousand, with numerous duplicates The number of separate 
editions at the Bodleian hbiaiy is about five thousand Other 
important collectioos are at the University Jlbraiy, Cambridge, and 
the John Hylands lihrary^'Manchester, the Utter bmng based on the 
famous Althorp library formed by Earl Spencer (see BooK- 
COLIBCTING). (A.WPO) 
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IMOAOA, a Zulu' Bantu word, formed from Uie mdejuooal 
prefix III and iaba, bu«tr>css, nows, for an importaiit conference 
held by the “ indunas " or principal men of the Kaffir (Zulu-Xosa) 
tribes of South Africa. Such “ mdabas may i include only the 
“ mdunas^’ of a particular, tribe, or may be held with the repre- 
sentatives of other tribes or peo^s. 

INDAZOLBS ,(Benzopy«azoI(E 3), organic substances con- 

tainuig. the rmg system, 1 ^NH The .parent substance 

Vnn ^ 

xndazde, CyH^N. , was obtained by E. Fischer {Ann 1883, 221, 
p. 280) % heating ortho-hydra/me cinnamic acid, 

=C,H.O,+<-,H,N, 

It has also been obtained by heating ortho-dia/oammotoluene 
with acetic acid and benzene (F Heuskr, Ber , 1891, 24, p. 4161.), 

It crystallizes in needles (from hot water), which melt at 146 5°C. 
and boil at 269^-270° C It is readily soluble in hot water, 
alcohol and dilute hydrochloric acid Nitrous acid concerts it 
into nitrosoindazole , whilst on heating with the alkyl iodides 
It IS converted into alkyl indazoles 
A senes of compounds isomeric with these alkyl derivatives 
13 known, and can be considered as derived from the ring system 
%/NHs 

These isomers are called tstndatoles, and may 


a 


be prepared by the reduction of the nitroso-ortho-'alkylamino- 
acetophenones with zinc dust and water or acetic acid The 
mdazolcs are weak bases, which crystallize readily Phenyl 
mdazole, on reduction with sodium and absolute alcohol, gives 
a dihydro derivative (K L 'Paal, Ber., 1891, 24, p 963) 

For other deuvativ es, see li Fischer anil J Tafel, , 1885, 227, 
P 

IliDEMNITY (through Fr iridemnUe, lait tndemnts, free from 
damage or loss , tn-, negative, and damuwn, loss), m law, an 
undertaking, cither express or implied, to compensate another 
for loss or damage, or for trouble or expense incurreil , also the 
sum so paid (see Coniract, and Insurance Martne) An 
act of indemnity is a statute passed for the purpose either of 
relieving persons from disabilities and penalties to which they 
have rendered themselves liable or to make legal transactions 
which, when they took place, were illegal An act or bill of 
indemnity used to be passed every session by the English par- 
liament for the relief of those who had unwittingly neglected to 
qualify themselves fn certain respects for the holding of offices, 
&c , as, for example, justices, without taking the necessary oaths 
The Promissory Oaths Act 1868 rendered this unnecessary 

INDENB, C, a hydrocarbon found in the fraction of the 
coal tar distillate boiling between 176° and 182® C., and from 
which It may be extracted by means of its picrate (G Kramer, 
A Spflker, Ber., 1890, 23, p 3276) It may also be obtained 
by distilling the calcium salt of hydrindene carboxylic acid, 
CH’COOH It is an oil which boils at 1795°- 
180 5®, and has a specific gravity i 04 (15° C ) Dilute nitric acid 
oxidizes It to phthalic acid, and sodium reduces it in alcoholic solu- 
tion to A V Baeyer and W H Perkin (Bi-r , 

1884, 17, p. 125) by the action of sodiomalonic ester on ortho- 
xylylene bromide obtained a hydrindene dicarbox) lie ester, 
C,H4(CHaBr), +2CHNa(CO,C„Hj)j x=2NaBr +CH,jCOX,H,L 

+ CjHj . [uHJj . 

this ester on hydrolysis yields the corresponding acid, which on 
heating loses carbon dioxide and gives the monocarboxyhc 
acid of hydrindene The barium salt of this acid, when heated, 
yields indene and not hydrindene, hydrogen being liberated 
(W. H. Perkin, Jour Chem. Soc , 1894, 65, p. 228) Indene 
vapour when passed through a red hot tube yields chrysene 
It combines with nitiosyl chlonde to form indene nitrosate 
(M. Dennstedt and C Ahrens, Ber., 1895, 28, p 1331) and it 
reacts with benzaldehyde, oxalic ester and formic ester (J. 
Thiole, Btr., 1900, 33, p. 3395). 


On the denvatives of indene sec W. v Miller, Rer , 1890, 23, p 
1883, Th Zincke, Ber, 1887, 20, p 2394, 1886, 19, ,p 2|9i, and 
W koserandli Haselhoff, !««, 1888, 247, p 140 

INDENTURE (through 0 . Fr endenture from a legal Latin 
term indenUtra, tndentofe, to cut into teeth, to give a jagged 
edge, in modum denttum, like teeth), a law term for a speiial 
lorm of deed executed between two or more parties, and hav mg 
counterparts or copies equal to the number of parties These 
copies were all drawn on one piece of v ellum or paper divided 
by a toothed or “ indented line. The copies when separated 
along this waved Ime could then be identified as “ tallies ” when 
brought together Deeds executed by one party only had a 
smooth or “ polled ” edge, whence the name “ deed poll ” By 
tlie Real Property Act 1845, § 5, all deeds purporting to be 
' “ indentures ” have the effect of an “ indenture,’ even thouj^h 
: the indented hne be absent The name “ chirograph " (Gr v^b’i 
liand, yptt</»cu, to write) was also early applied to such a form 
of dc^, and the word itself was often written along the indented 
hne (see further Deed and Dim omatu ) Ihe term “ indenture ” 
IS now used generally of any sealed agreement between two or 
more parties, and specifically of a contract of apprcnlKcship, 
whence the phrase “ to take up one’s indentures,” on completion 
of the term, and also of a contract by labourers to serve in 
a foreign country or colony (see Coolie), 

INDEPENDENCE, a city and the count> seat of Jackson 
county, Missouri, U.S A , 3 m. S of the Missouri river and 
xo m E of Kansas City Pop. (1890) 6380, (1900) 6971, 
of whom 937 were negroes The city is scTved by the Missouri 
Pacific, the Chicago & Alton, and the Kansas City Southern 
railways, and by an electric hne and fine boulevard to Kansas 
Citv It IS situated about 1000 ft above the sea, and is sur- 
rounded by a fertile agricultural district The city has a small 
public square (surrounding the court-house) and a public libiary, 
and is the seat of St Mary’s Academy, under the control of the 
Sisters of Mercy Among its manufactures are farming imple- 
ments, flour and lumber The municipality owns its elcclnc 
lighting plant Independence was laid out as a town and chosen 
as the count) -scat in 1827, first chartered as a city in 1849 
made a city of the third-class in 1889 About 1500 Mormons, 
attracted by the ” revelation ” that this was to be a Zion 
settled in and about Independence m 1831 and 1832 They 
contemplated building their chief temple about J m W of the 
site of the present court house, but in 1833 (partly because 
they invited free negroes to join them) were expelled by the 
“gentile ” inliabitants of Independence. In 1867 a settlement 
of about 150 Hcdrickite.s, or members of the “ Church of Jesus 
Christ ” (organized in Illinois m 1835), came here and secretly 
bought up parts of the “ Temple Lot.” The heirs of the settlers 
of 1831-1832 conveyed the lot by deed to the Reorganized Church 
of Jesus Christ of Latter Day .Saints (with headquarters at 
Lamom, Iowa), which brought suit against the Hednckites, 
but m 1894 the U S, Circuit Court of Appeals decided the case 
on the ground of laches in favour of the Iledrickites, who fifteen 
years afterwards had nearly died out In 1867-1869 a few 
famihes lielonging to the Reorganized Church of Jesus Christ 
of Latter Day Saints (monogamists) settled in Independence, 
and m 1908 their church here had about 2000 members. Besides 
a large church building, they have here a printing establishment, 
from which is issued the weekly Zion's Ensign (founded m 1891), 
and the “ Independence Sanitarium ” (completed in 1908) 
The faithful Mormons still look to Independence as the Zion 
of the church. In 1907 a number of Mormons from Utah settled 
here, moving the headquarters of the “ Central .States’ Mission ” 
from Kansas City to Independence, and founded a periodical 
called Ltahona, the Elder's Journal. From about 1831 to 1844, 
when its river knding was destroyeej by flood, Independence was 
the headquarters and outfitting point of the extensive caravan 
trains for the Santa F6, Oregon and Old Salt Lake trails During 
the Civil War about 300 Federals under lieut.-ColonelD H Buel, 
occupying the town, were captured on the i6th of August 1862 
by Colonel Hughes in command of 1500 Confederates, and on 
the 32nd of October 1864 a part of General Sterling Brice’s 
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Confederate army was defeated a few miles E. of Independence 
by General Alfred Pleasonton. 

INDEPENDENCE, DECLARATION OF, in United States 
history, the act (or document) by which the thirteen ori^nal 
states of the Union broke their colonial allegiance to Great Britain 
in 1776 The controversy preceding the war (see American 
Independence, War of) gradually shifted from one primarily 
upon economic policy to one upon issues of pure politics and 
sovereignty, and the acts of Congress, as viewed to-day, seem 
to have been carrying it, from the beginning, inevitably into 
revolution ; but there was apparently no general and conscious 
drift toward independence until near the close of 1775. The 
first colony to give official countenance to separation as a solution 
of colonial grievances was North Carolina, which, on the 12th of 
April 1776, authorized its delegates in Congress to join with 
others in a declaration to that end. The first colony to instruct 
its delegates to take the actual initiative was Virginia, in accord- 
ance with whose instructions —voted on the 15th of May — 
Richard Henry Lee, on the 7th of June, moved a resolution 
“ that these United Colonies are, and of right ought to be, 
free and independent States ” John Adams of Massachusetts 
sei'ontled the motion The conservatives could only plead th'* 
iinprcparedness of public opinion, and the radicals conceded 
del.iy on condition that a committee be meanwhile at work on 
a declaration “ to the effect of the said . . resolution,” to 
serve as a preamble thereto when adopted This committee 
consisted of 'I'homas Jefferson, John Adams, Benjamin Franklin, 
Roger Sherman and Robert R Livingston To Jefferson the 
committee entrusted the actual preparation of the paper On 
the 2nd of July, by a vote of 12 states — 10 voting unanimously, 
New York not voting, and Pennsylvania and Delaware casting 
divided ballots (3 votes in the negative)— Congress adopted the 
resolution of independence , and on the 4th, Jefferson’s “ De- 
claration ” The 4th has always been the day celebrated,^ the 
decisive act of the 2nd being quite forgotten m the memory of 
the day on which that act was published to the world It should 
also be noted that as Congress had already, on the 6th of 
December 1775, formally disavowed allegiance to parliament, 
the Declaration recites its array of grievances against the crown, 
and breaks allegiance to the crown Moreover, on the loth of 
May 1776, Congress had recommended to the people of the 
colonies that they form such new governments as their repre- 
sentatives should deem desirable ; and in the accompanying 
statement of causes, formulated on the 15th of May, had declared 
it to be “ absolutely irreconcilable to reason and good conscience 
for the people of these colonies now to take the oaths and affirma- 
tions necessary for the support of any government under the 
crown of Great Britain,” whose authority ought to be ‘‘ totally 
suppressed ” and taken over by the people -a determination 
which, as John Adams said, inevitably involved a struggle for 
absolute independence, involving as it did the extinguishment 
of all authority, whether of crown, parliament or nation. 

Though the Declaration reads as “ In Congress, July 4, 1776. 
The unanimous Declaration of the thirteen united States of 
America,” New York’s adhesion was m fact not voted until the 
9th, nor announced to Congress until the 15th— the Declaration 
being unanimous, however, when it was ordered, on the 19th, to 
be engrossed and signed under the above title ^ Contrary to the 
inference naturally to be drawn from the form of the document, 
no signatures were attached on the 4th As adopted by Con- 
gress, the Declaration differs only in details from the draft 
prepared by Jefferson , censures of the British people and a noble 
denunciation of slavery were omitted, appeals to Providence 
were inserted, and verbal improvements made m the interest of 
terseness and measured statement. The document is full of 
Jefferson’s fervent spirit and personality, and its ideals were 
those to which his life was consecrated It is the best known 
and the noblest of American state papers. Though open to 
’ “ Independence Day '* is a holiday in all the states and temtones 
of the United States 

2 As read before the army meanwhile, it was headed " In Congress, 
July 4, 1776 A Declaration by the representatives of the United 
Estates of America in General Congress assembled ’* 


controversy on some issues of historical fact, not flawless in 
logic, necessarily partisan in tone and purpose, it is a justificatory 
preamble, a party manifesto and appeal, reasoned enough to 
carry conviction, fervent enough to inspire enthusiasm. It 
mingles — as in all the controversy of the time, but with a literarj 
skill and political address elsewhere unrivalled — stale disputation 
with philosophy. The rights of man lend dignity to the rights 
of Englishmen, and the broad outlook of a world-wide appeal, 
and the elevation of noble principles, relieve minute criticisms 
of an administrative system. 

Jefferson’s political theory was that of Locke, whose words the 
Declaration echoes. Uncritical critics have repeated John Adams’s 
assertion that its arguments were hackneyed so they un- 
doubtedly were — in Congress, and probably little less so without, 
— but that is lertamly pre-eminent among its great merits 
As Madison said, ” The object was to assert, not to discovei 
truths ” Others have echoed Rufus Choate’s phrase, that the 
Declaration is made up of “ glittering and sounding generalities 
of natural right.” In truth, its long array of ” facts 
submitted to a candid world ” had its basis m the whole develop- 
ment of the relations between England and the colonies , everv 
charge had point in a definite reference to historual events, 
and appealed primarily to men's reason ; but the history n 
to-day forgotten, while the fanciful basis of the “ compact 
theory does not appeal to a later age. It should be judged, 
however, by its purpose and success in its own time Ihe 
“compact” theory was always primarily a theory of political 
ethics, a revolutionary theory, and from the early middle ages 
to the French Revolution it worked with revolutionary power 
It held up an ideal Its ideal of “ ecjuality ” was not realized 
in Amerna m 1776 — nor m England in 1688 — but no man 
knew this better than Jefferson Locke disclaimed for him in 
/690 ^ the shallower misunderstandings still daily put upon his 
words Both Locke and Jefferson wrote simply of political 
equality, political freedom Even within this limitation, the 
idealistic formulas of both were at variance with the actual 
conditions of their time. The variance would have been greater 
had their phrases been applied as humanitarian formulas to 
industrial and social conditions The Lockian theory fitted 
beautifully the question of colonial dependence, and was applied 
to that by America with inexorable logit , it fitted the question 
of individual political rights, and was applied to them in 1776, 
but not in 1690 , it did not apply to non-political conditions ot 
individual liberty, a fact realized by many at the time — and it 
IS tnie that such an application would have been more incon- 
sistent in America in 1776 as regards the negroes than in England 
in 1690 as regarded freemen Beyond this, there is no pertinent c 
m the stricture that the Declaration is made up of glittering 
generalities of natural right Its influence upon American legal 
and constitutional development has been preffound Locke, says 
Leslie Stephen, popularized “ a convenient formula for enforcing 
the responsibility of governors ’’—but his theories were those of 
an individual philosopher — while by the Declaration a state, 
for the first time in history, founded its life on democratic 
idealism, pronouncing governments to exist for securing the 
happiness of the people, and to derive their just powers from 
the consent of the governed It was a democratic mstrument, 
and the revolution a democratic movement , m South Carolina 
and the Middle Colonies particularly, the cause of independence 
was bound up with popular movements against anstocratic, 
elements. Congress was fond of appealing to “ the purest 
maxims of representation ” ; it sedulously measurejJ public 
opinion ; took no great step without an explanatory address 
to the country ; cast its influence with the people in local 
struggle.s as far as it could , appealed to them directly over the 
heads of conservative assemblies, and in general stirred up 
democracy The Declaration gave the people recognition 
equivalent to promises, which, as fast as new governments were 
mstituted, were converted by written constitutions mto rights, 
which have since then steadily extended. 

® Two Treaitses 0/ Government, No it § 34, as to age, abilities, 
virtue, &c 
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The original pardiment of the Declaration, presei-ved m the 
Department of State (from 1841 to 1877 in the Patent Office, once 
a part of the Department of State), was injured— the injury was 
almost wholly to the signatures— in 1823 by the preparation of a 
facsimile copper -plate, and since 1894, when it was already 
partly illegible, it has been jealously guarded from light and air. 
The signers were as follows* John Hancock (1737-1792), of 
Massachusetts, president , Button Gwinnett (c 1732-1777), 
Lyman Hall (1725-1790), George Walton (1740-1804), of 
Georgia, William Hooper (1742-1790), Joseph Hewes (1730- 
1779), John Penn (1741-1788), of North Carolina, Edward 
Rutledge (1749-1800), Thomas Heyward, Jr (1746-1809), 
Thomas Lynch, Jr. (1749-1779), Arthur Middleton (1742-1787), 
of South Carolina, Samuel Chase (1741-1811), William Paca 
(1740-1799), Thomas Stone (1743-1787), Charles Carroll (1737- 
1832) of Carrollton, of Maryland , George Wythe (1726-1806), 
Richard Henry Lee (1732-1794) Thomas Jefferson (1743-1826), 
Benjamin Harrison (1740-1791), Thomas Nelson, Jr (1738-1789), 
Francis Lightfoot Lee (1734-1797), Carter Braxton (1736-1797), 
of Virginia , Robert Morris (1734-1806), Benjamin Rush (1745- 
1813), Benjamin Franklin (1706-1790), John Morton (1724-1777), 
George Clymer (1739-1813), James Smith (c 1719-1806), George 
Taylor (1716-1781), James Wilson (1742-1798), George Ross 
(1730-1779), of Pennsylvania, Caesar Rodney (1728-1784), 
George Read (1733-1798), Thomas McKean (1734-1817), of 
Delaware, William Floyd (1734-1821), Philip Livingston 
(1716-1778), Francis Lewis (1713-1803), Lewis Morris (1726- 
1798), of New York, Richard Stockton (1730-1781), John 
Witherspoon (1722-1794), Francis Hopkinson (i737-i79i)> John 
Hart (1708-1780), Abraham Clark (1726-1794), of New Jersey , 
Josiah Bartlett (1729-1795), William Whipple (1730-17^5)) 
Matthew Thornton (1714-1803), of New Hampshire, Samuel 
Adams (1722-1803), John Adams (1735-1826), Robert Treat 
Paine (1731-1814), Elbridge Gerry (1744-1814), of Massa- 
chusetts ; Stephen Hopkins (1707-1785), William Ellery (1727- 
1820), of Rhode Island , Roger Sherman (1721-1793), Samuel 
Huntington (1732-1796), William Williams (1731-1811), Oliver 
Wolcott (1726-1797), of Connecticut Not all the men who 
lendered the greatest services to independence were in Congress 
in July 1776 , not all who voted for the Declaration ever signed 
It , not all who signed it were members when it was adopted 
The greater part of the signatures were certainly attached on the 
2nd of August ; but at least six were attached later. With one 
exception — that of Thomas McKean, present on the 4th of 
July but not on the 2nd of August, and permitted to sign in 
1781— all were added before printed copies with names attached 
were first authorized by Congress for public circulation in 
January 1777 

See H Friedenwald, Thr Declaration of Independence, An Inter- 
pretation and an Analysts (New York, 1904), J H Hazleton, The 
Declaration of Independence * its History (New York, 1906) , M 
Chamberlain, John Adams . . . with other Essays and Addresses 
(Boston, 1898), containing, " The Authentication of the Declaration 
of Independence ” (same in Massachusetts Historical Society, 
Proceedings,liov. 1884) , M C Ty\ex, Literary History of the American 
Revolution, vol 1 (New York, 1897), or same material in North 
American Review, vol 163, 189O, p i , W F Dana in Harvard 
Law Review, vol 13, 1900, p 319 , G E Ellis in J Winsor, 
Narrative and Critical History of America, vol vi (Boston, 1888) , 
R Frothinghara, Rise of the Republic, ch 11 (Boston, 1872) There 
.ire various collected editions of biographies of the signers , probably 
the best are John Sanderson's Biography of the Signers of the Declara- 
tion of Independence (7 vols . Philadelphia, 1823-1827), and William 
Brotherhead’s Book of the Signers (Philadelphia, i860, new ed , 
1875). The Declaration itself is available in the Revised StatuUs of 
the Umted States (1878), and many other places. A facsimile of 
the onginal parchment m uninjured condition is inserted in P 
Force's American Archives, 5th senes, vol 1 at p 1595 (Washington, 
1848) The reader will find it interesting to compare a study of the 
French Declaration G Jelhnek, The Declaration of the Rights 
of Man and of Citizens (New York, 1901 , German edition, Leipzig, 
1895 ; French translation preferable because of preface of Professor 
Lamande). (PSP) 

INDEPENDENTS, in religion, a name used in the 17th century 
for those holding to the autonomy of each several church or 
congr^tion, hence otherwise known as Congregationalists. 


Down to the end of the 18th century the former title prevailed 
in England, though not m America ; while since then “ Con- 
gregationahst ” has obtained generally in both (See Con- 
gregationalism.) 

INDEX, a word that may be understood eitlier specially as 
a table of references to a book or, more generally, as an indicator 
of the position of required information on any given subject 
According to classical usage, the Latin word index denoted a 
discoverer, discloser or informer , a catalogue or list , an 
inscription j the title of a book ; and the fore or index-finger 
Cicero also used the word to express the table of contents to a 
book, and explained his meaning by the Greek form syllabus. 
Shakespeare uses the word with the general meaning of a table 
of contents or preface— thus Nestor says (Troilus and Cressida, 

• 3):— 

“ And in such indexes, although small pricks 
To their subsequent volumes, there is seen 
The baby figure of the giant mass " 

Table was the usual English word, and index was not thoroughly 
naturalized until the beginning of the 17th century, and even 
then It was usual to explain it as “ index or table ” By the 
present English usage, according to which the word “ tabic ’’ 
IS reserved for the summary of the contents as they occur in a 
book, and the word “ index ” for the arranged analysis of the 
contents for the purpose of detailed reference, we obtain an 
advantage not enjoyed in other languages , for the French table 
IS used for both kinds, as is tndice in Italian and .Spanish There 
IS a group of words each of which has its distinct meaning but 
finds Its respective place under the general heading of index 
work , these are calendar, catalogue, digest, inventory, register, 
summary, syllabus and table.^ The value of indexes was 
recognized m the earliest times, and many old liooks have full 
and admirably constructed ones A good index has sometimes 
kept a dull book alive by reason of the value or amusing c haracter 
of Its contents Carlyle referred to Prynne’s Histrto-MasHx 
as “ a book still extant, but never more to be read by mortal ” , 
but the index must have given amusement to many from the 
curious character of its entries, and Attorney-General Noy 
particularly alluded to it in his speech at Prynne’s trial. Indexes 
have .sometimes been used as vehicles of satire, and the witty 
Dr William King was the first to use them as a weapon of attack. 
His earliest essay m this field was the index added to the second 
edition of the Hon Charles Boyle’s attack upon Bentley’s 
Dissertation on the Epistles of Phalans (1698) 

To serve its purpose well, an index to a book must be compiled 
with care, the references being placed under the heading that 
the reader is most likely to seek. An index should be one and 
indivisible, and not broken up into several alphabets , thus 
every work, whether in one or more volumes, ought to have its 
complete index. The mode of arrangement calls for special 
attention ; this may be either chronological, alphabetical or 
according to classes, but great confusion will be caused by uniting 
the three systems. The alphabetical arrangement is so simple, 
convenient and easily understood that it has naturally super- 
seded the other forms, save in some exceptional cases. Much 
of the value of an index depends upon the mode in which it is 
pnnted, and every endeavour should be made to set it out with 
clearness In old indexes the indexed word was not brought to 
the front, but was left in its place m the sentence, so that the 
alphabetical order was not made perceptible to the eye. There 
are few points in which the printer is more likely to go wrong 
than in the use of marks of repetition, and many otherwise good 
indexes are full of the most perplexing cases of misapplication 
in this respect The oft-quoted instance. 

Mill on I.iberty 
on the Floss 

actually occurred in a catalogue. But in modem times there 

> Another old word occasionally used in the sense of an index Is 
*' pye " Sir T Dufius Hardv, in some observations on the derivation 
of the word " Pye-Book " (which most probably comes from the Latm 
pica), remarks that the earliest use he had noted of pye in this sense 
is dated 1547 — "a Pye of all the names of such Bahves as been to 
accompte pro anno regni regis Edwardi Sexti pnmo " 
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hds been a gieat advan.’e in the art of in Jevinj, espeaally since efftsses which were to be maintained m the Trent Index 
the foundation in 1877 m England of the Index Soaety; and authors condemned with all their writings, prohibit^ books, 
the growth of groat libraries has given a stimulus to thi? method the authors of whichare known , pernicious books by anonymous 
of nuking it easy for readers and reseanhers to find a ready authors An excessively severe general condemnation was 
refororue to the facts or disiussion-. they require Not only has applied to all anonymous books published since 1519; and a 
It betuine almost a sine qua non tliat t^ny good book must have list of sixty-two printers of heretical books was appended. 
Its own index, but the art of indexing has been applied to those This excessive rigour was mitigated in 1561 At the i8th session 
books whu h arc really collections of books (such as the Encycl&- of the council of Trent (zfitlr February 1563), m consideration 
paedia Bnlannua), to a great newspaper like the London Times, of the great increase in the number of suspect and pernicious 
and to tlie catakiguing of g»-eat libraries themselves The work books', and also of the mefficacy of the many previous “ censures ” 
in those more elaborate cases has been enormously facilitated by which had proceeded from the provinces and from Rome itself 
the modern devices by means of which separate cards are used, eighteen fathers with a certain number of theobgians were 
arranged in drawers and cases, American enterprise in this appointed to inquire into these “censures,” and to consider 
clirec turn h ivmg led the way And the value of the work done what ought to Ije done in the circumstances At the 25th session 
in this respect by the ( ongressional Library at Washington, (4th Dccemlier 1563) this committee of the council wi reported 
the iJritish Museum and the London Library (nRably by its to have completed its w'ork, but as the subject did not seem 
Subject Index pulilished m 190c)) cannot well be exaggerated (on account of the gieat number and variety of the books) to 
(hee also Biblicooraphy) admit of being properly discussed by the council, the result 

There are numerous Ixxiks on Indexing, but the best for any one labours was handed over to the pope (Plus IV,) to deal with 

who wants to get a general idea is H B Wheatley’s How to make an as he should think proper In the following March accordingly 
In, let {IC>I2) published, with papal approval, the Index hhrorum peohtbt- 

INDEX LIBRORUM PROHIBITORUM, the title of the olhcial lorum, which continued to 1^ reprinted and brought down to 
list of those books which on doctrinal or moral grounds the date, and the “ Ten Rules ” which, supplemented and explained 
Roman Catholic Church authoritatively forbids the members of by Clement VUI, Sixtus V, Alexander VII, and finally by 
her communion to read or to possess, irrespective of works j Benedict XIV (loth July 1753), regulated the matter until the 
forbidden by the general rules on the subjC(.t. Most govern- j pontificate of Loo XII L The business of condemning pernicious 
ments, whether civil or ecilesiasttcal, have at all times in one books and of correcting the Index to date has been since the 
way or another acted on the general principle that some control time of' Pope Sixtus V m the hands of the “ Congregation of 
may and ought to be exercised over the literature circulated the Indfex,” which consists of several cardinals, one of whom 
among those under their jurisdiction. If we set aside the is> the prefect, and more or less numerous “ comultors ” 
heretical books condemned by the early councils, the eu'hest and “examiners of books” An attempt has been made to 
known instance of a list of proscribed books being issued with publish separately the Index hbrorum expurgandorum or Expur- 
the authority of a bishop of Rome is the NolUta hbrorum apocry- gatortus, a catalogue of the works wJiich may be read after the 
phorum qui non renptunlur, the first redaction of which, by deletion or amending of specified passages , but this was soon 
Pope lielasius (494), was subsequently amplified on several abandoned 

occasions The document is for the most part an enumeration With the alteration of social conditions, however, the Rules 
of such apocryphal works as by their titles might be supposed of Trent ceased to be entirely applicable Their application 
to be part of Holy Scripture (the “ Acts ” of Philip, Thomas, to publications which had no concern with morals or religion 
Peter, Philip, and the Gospels of Tluddaeus, Matthias, Peter, was no longer conceivable , and, finally, the penalties called for 
James the Less and others) ^ Subseejuent pontiffs continued to modification Already, at the Vatican Council, several bishops 
exhort the episcopate and the whole body of the faithful to be had submitted requests for a reform of the Index, but the Council 
on their guard against heretical writings, whether old or new , was not able to deal with the question. The reform was accom- 
and one of the functions of the Inquisition when it was estab* phshed by I.eoXIll , who, on the 25th of January 1897, published 
hshed was to exercise a rigid censorship over booksput in ciruila- the constitution Offiaontin, in 49 articles In this constitution, 
tion 'fhe majority of the condemnations were at that time of a although the writings of heretics in support of heresy are con- 
specially theological character With the discovery of the art demned as before (No. i), those of their books which contain 
of printing, and the wide and cheap diffusion of all sorts of books nothing against Catholic doctrine or which treat other subjects . 
which ensued, the need for new precautions against heresy and are permitted (Nos 2-3) Editions of the text of the Scriptures 
immorality m literature made itself felt, and more than one are permitted for purposes of study , translations of the Bible 
pope (Sixtus IV. in 1479 and Alexander VI m 1501) gave mto the vulgar tongue have to be approved, while those published 
special directions to the archbishops of Cologne, Mainz, Trier bf non-CathoHcs are permitted for the use of scholars (Nos $-S) 
and Magdeburg regarding the growing abuses of. the printing Obscene books arc forbidden ; the classics, however, are author- 
press, m 1515 the Lateran counal formulated the decree 19^ ized for educational purposes (Nos 9-10) Articles 11-14 forbid 
tmpressione hbrorum, which required that no work should be books which outrage God. and sacred things, books which 
printed without previous exammation by the proper ecclesiastical propagate m^ic and superstition, and books which are permaous 
authority, the penalty of unlicensed printing being excommunica- to society The ecclesiastical laws reiatmg to sacred images, 
tion of the culpnt, and confiscation and destruction of the books to indulgences, and to liturgical books and b^ks of devotion are 
'Die council of Trent m Its fourth session, 8th April 1546, forbade maintained (Nos. 15-20)- Articles ai-aa condemn immoral 
the sale or possession of any anonymous religious book which and irreligious newspapers, and forbid writers to contribute to 
had not previously been seen and approved by the ordinary ; them. Articles 23-26 deal with permissions to read prohibited 
in the same year the university of I-ouvain, at the command books , these are given by the bishop in particular cases, and 
of rharles V , prepared an “ Index ’’ of pernicious and forbidden m the ordinary course by the Congre^tion of the Index In 
books, a second edition of winch appeared m 15*50. In 1557, the second part of the constitution the pope deals with the 
and again m 1559, Pope Paul IV, through the Inquisition at censorship of books. After indiCatmg the official pubhcations 
Rome, published what may be regarded as the first Roman for whioh the authorization of the divers Roman congregations 
Index in the modem eccJesiastical use of that term {Index is required, he goes on to say that the others are amenabk to the 
auctorum et hbrorum qui tanquam haeretta out suspecti aul ordinary of the editor and, in the case of regulars, to* their 
perveru ab Q^io S. R InqmstUonis reprobantur et tn umversa superior (Nos yo-yj). The exammation of the books is entrust^ 
Chrisiuma republtoa tnterdtctmiur) In this we find the three to censors, who have to study them without prejudice ; if their 
" Hardouin, Cotic u 949* LabU. Com n 938-941 The whole IS favouraWe, the bwhop. gives the mprmatur (N{>s. 

document has also been repnnted ill Smith's Diet of Ckr Antiq , 3o*4o)* All books concerned with the rel^icnis ' sciences and 

art " Prohibited Books ” ' f with ethics are submitted to jBeUnunary censorsliip, and m* 
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addition to this ecclesiastics have to obtain a personal ai thonasa- 
tion for all their books and for the acceptance of the editorship 
of a periodical (Nos 41-42). The penalty of excommun'cation 
tpso facto IS only maintained for reading books written by 
heretics or apostates in defence of heresy, or books condemned 
by name under paio of excommunication by pontifical letters 
(not by decrees of the Index). By the same constitution 
Leo XII I . ordered the revision of the catalogue of the Index 
The new Index, which omiti works anterior to 1600 as well as a 
great number of others included m the old catalogue, appeared 
in 1900. The encyclical Pascendi of Pius X. (8th September 

1907) made it obligatory for periodicals amenable to the 
ecclesiastical authority to be submitted to a censor, who subse- 
quently makes useful obseivations The legislation of Leo XIII 
resulted in the better observance of the rules for the publication 
of books, but apparently did not modify the practice as regards 
the reading of prohibited books It is to be regretted that the 
catalogue does not discriminate among the prohibited works 
according to the motive of their condemnation and the danger 
ascribed to reading them 'I'he tendency of the practice among 
('atholics at large is to reduce these condemnations to the 
proportions of the moral law. 

See H Keuach, Dor Index der verbotenen Bucher (Bonn, 1883) , 
A Arndt, De hbri<; prohibitis commeniaru (Ratisbon, 1895) , A 
Boudinhon, La Nouvelle Legislation de V index (Pans., 1899) , J 
Hilgcrs, Ber Index der verhotenen BHcfur (Freiburg im H, 1904), 
A Vermeersch, De prohibitione H renencra hbrorum (Journal, 1907) , 
T Hurley, Commentary on the Present Index Legislation (Dublin, 

1908) (A Bo*) 

INDIA, ^ a great country and empire of Asia under British 
rule, inhabited by a congeries of different races, speaking upwards 
of fifty different languages The whole Indian empire, includ- 
ing Burma, has an area of 1,766,000 sq m , and a population 
of 294 million inhabitants, being about equal to the area 
and population of the whole of Europe without Russia, The 
population more than doubles Gibbon’s estimate of 120 
millions for all the races and nations which obey'ed imperial 
Rome. 

The natives of India can scarcely be said to have a word of 
their own by which to express their common country In 
.Sanskrit, it would be called “ Bharata-varsha,” from Bharata, 
a legendary monarch of the Lunar line , but Sanskrit is no 
more the vernacular of India than Latin is of Europe I'he 
name “ Hindustan,” which was at one time adopted by European 
geographers, is of Persian origm, meaning ” the land of the 
Hmdus,” as Afglianistan means ” the land of the Afghans ” 
According to native usage, however, ” Hindustan ” is limited 
either to that portion of the peninsula lying north of the Vindhya 
mountains, or yet more strictly to the upper basin of the Ganges 
where Hindi is the spoken language The ” East Indies,” as 
c^piosed to the ” West Indies,” is an old-fashioned and m- 
accurate phrase, dating from the dawn of mantune diicovery, 
and still lingering m certain parliamentary papers. “ India,” 
the abstract form of a word derived through the Greeks from 
the Persicized form of the Sanskrit swdhu, a ” river,” pre- 
eminently the Indus, has become familiar since the British 
acquired the country, and is now officially recognized in the 
imperial title of the sovereign 

I'he Country 

India, as thus defined, is the middle of the three irregularly 
shaped peninsulas which jut out southwards from the mainland 
of Asia, thus corresponding roughly to the peninsula 
of Itaiy to the map of Europe. Its form is that of a 
•tape, great triangle, with its base rcstm|; upon tfie Himalayan 

range and its apex runmng far into the ocean The 
chief |wt of Its western side is washed' by the Arabian. Sea, and 
the cl^ part of its eastern side by the Bay of Bengal. It extends 
from the 8th to the 37th depee of north latitude, that is to say, 
from the hottest regions of the equator to far within the temperate 

^ The speUiag throughout ail the articles dealing with India is 
that adopted by the government of India, modified in special 
mstahoes with deference to kmg-estabhshed usage 


zone, I'he capital, Calcutta, lies in 88“ E. ; so that when the sun 
sets at six o’clock there, it is just past mid-day in Englmid and 
early morning m New York The length of India from north to 
south, and its greatest breadth from east to west, ore lioth atiout 
1900 m , but the tnangle tapers with a pcar-shaned curve to a 
point at Cape Comorin, its southern extremity To this compact 
dominion the British have added Burma, the strip of country 
on the eastern shores of the Bay of Bengal But on the other 
hand the adjacent island of Ceylon has been administratively 
severed and placed under the Colonial Office Two groups of 
islands in the Bay of Bengal, the Andamans and the Nicoliars , 
one group in the Arabian Sea, the Laccadives , and the outlying 
station of Aden at the mouth of the Red Sea, with Perim, and 
protectorates ov’er the island of Sokotra, along the southern 
coast of Arabia and in the Persian Gulf, are all politicall) included 
within the Indian empire, while on the coast of the peninsula 
Itself, Portuguese and P'rench settlements break at intervals 
the continuous line of British territory 

Indi.i IS shut off from the rest of Askv on tiu uorlli by a vast 
mountamous region, known in the aggregate a» the Hiinalayas, amid 
which he the indeiiendent states ol Nepal and Bhutan, _ 
with the great table-land of Tiliel bchmd Flic native 
pruicipalitv of Kadimir occupies the north-w-estern angle of *’ 

India. At this north-western angle (m 35° N , 74° 1 ' ) the mounlams 
curve ^uth wards, and India is separated by the well-marked ranges 
of the Safed Koh and .Suhman from Afghanistan , and by a southern 
continuation of lower hills from Baluchcstan Still f.irlhei south- 
wards, India Ls bounded along the W and S W liy the Arabuin Sea 
and Indian Ocean lunnng northwards from the southern ex- 
tremity at Cape Comorin {!y 4' 20" N , 77"’ 35' 35" E), the long 
sea-line ol the Bay of Bengal forms the mam part of its eastern 
boundary But on the north-east, a« on the north-west, India has 
agaan a land frontier The Hunalayan ranges at the north-eastf rn 
angle (m about 28“ N., 97® E) throw off ipurs and chains to the 
south-east, which separate l'..a.stern Bengal from Assam an<l Burma 
Stretclung south-eastwards from the delta of the Iriawaddv, a con- 
fused succession of little explored ranges separates the Burmese 
division of Tenassenm from the native kuigdom of biam I he 
boundary line runs down to Point Victoru at the extremity of 
lenassenm (9® ^9' N , 98* 32' E), following m a somewhat rough 
manner the watershed between the rivers of the Bntisli ti rntory on 
the west and of Siam on the east 

The empire included witlim these boundaries l-. rich in varieties 
of scenery and climate, from the highest niountauis in the world to 
vast river deltas raised only a few inches above the level 
of the sea It practically forms a continent rather than 
a country But if we could look down on the whole from 
a balloon, we should find that India (apart from Burma, ftir which 
sec Uie separate article) consists of three separate auid well-dcfuicd 
tracts 

The first of the three regions is tiie Himalaya (g v ) mountams and 
their ofl-shools to the southward, comprising, a system of stupendous 
ranges, the loftiest ux the world Tliey are the Emodus ™ 

of Ptolemy (among other names), and extend in the shape . 

of a scimitar, with its edge facing southwards, for a dis- * 

tance of 1500 m along the northern fron^gt of India, At the north- 
caatern angle of that frontier, the Dihang river, tlic connectmg link 
between the Tsanpo of Tibet and the; Brahmaputra of Assam, 
bursts through the mam axis of the range At the opposite or north- 
western ang&, the Indus m Ukc manner pierces the Hunalaya.v, and 
turns southwards on its course through the Pimjab. This wild 
region is m many parts impenetrable to man, and nowhere yields a 
passage for a mimern army Ancient and well-known trade routes 
exi.st, by means of which merchandise from the Punjab finds its way 
over heights of 18,000 ft. mtO' Eastern Turkestan and Tibet The 
Muztagb (Snowy Mountam), the Karakorata. (Black Mountain), and 
the Changchenmo are the most famous of these passes 

The Himalayas not only form a double wall along the north of 
India, but at both their eastern and western exlremiUcs send out 
ranges to the south, which protect its nocth-eastem and north- 
western frontiers On the north-east, those offshoots, under the 
name of the Naga and Patkoi mountains, &c , form a barrier between 
the cmhzed districts of Assam and the wild tribes of Upper Burma. 
On the of^Kxnte or north-western fnmtier of India- the mountainous 
offshoots run dovm the entire length of the British boundaries from 
the Himalayas to the sea. As tlmy proceed southwards, their best 
marked ranges are in turn known as the Safed Koh^ the Suhman 
and the Hma mountams These massive bamera have peaks of 
great height, culminating ui the Taukht-i-SuUmarfv or Throne of 
Soionum, 11,317 ft r.bove the level of the sea But the mountain 
wall is pierced at the corner where it strikes southwards from the 
Himalayas by an opening through which the Kabul nver flows into 
Ihdia. An adjacent opening, the Khyber Pass, the Kurram Pass 
to the south of it, the Gomal Pass near Dera Ismail Khan, the 
Tochi Pasabrtween the two lasl-naned, and the famous Bolan Pass 
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Still farther south, furnish the gateways between India and Afghan- 
istan 'I he Hala, Braliui and Pab mountains, forming the southern 
hilly offshoots between India and Baluchistan, have a much less 
elevation 

1 he wide plains watered by the Himalayan nvers form the second 
of the three regions into which we have divided India They extend 
from the Bay of Bengal on the cast to the Afghan frontier 
and the Aralnan Sea on the west, and contain the richest 
piaiaa. most densely crowded provinces of the empire One 

set of invaders afttr another has from prehistoric times entered 
by the passes at their eastern and north-western frontiers They 
followecl the courses of the rivers, and pushed the earlier comers 
southwards before them towards the sea About 167 millions of 
people now live on and around these nver plains, in the provinces 
known as the lieuttnant-govcrnorship of Bengal, Eastern Bengal and 
Assam, the United Provinces, the Punjab, Smd, Rajputana and 
other native states 

'I he vast level tract which thus covers northern India is watered 
by three distinct river systems One of these systems takes its rise 
in the hollow trough beyond the Himalayas, and issues 
through their western ranges upon the Punjab as the 
•yattatM. Indus The second of the three river systems 

also takes its rise beyond the double wall of the Himalayas, not very 
far from the sources of the Indus and the Sutlej It turns, however, 
almost due east instead of west, enters India at the eastern extremity 
of the Himaliwas, and becomes the Brahmaputra of Eastern Bengal 
and Assam These rivers collect tlie drainage of the northern slopes 
of the Himalayas, and convey it, by long and tortuous although 
opposite routes, into India Indeed, the special feature of the 
Himalayas is that they send down the rainfall from their northern as 
well as from their southern slopes to the Indian plains The third 
river system of northern India receives the drainage of their southern 
slopes, and eventually unites into the mighty stream of the Ganges 
In this way the rainfall, alike from the northern and southern slopes 
of the Himalayas, pours down into the river plains of Bengal 

The third division of India comprises the thrcc-sided table-land 
which covers the southern half or more strictly peninsular portion 
M India 1 'his tract, known in ancient times as the 

Deccan (Dakshin), literally " the right hand or south,” 
comprises the Central Provinces and Berar, the presidencies 
' of Madras and Bombay, and the territories of Hydciabad, 
Mysore and other feudatory states It had in rgor an aggregate 
population of about 100 millions 

The northern side rests on confused ranges, running with a general 
direction of cast to west, and known in the aggregate as the Vindhya 
mountains I he Vmdhyas, however, are made up of several distinct 
hill systems Two sacred peaks guard the flanks m the extreme cast 
and west, with a succession of ranges stretching 800 m between 
At the western extremity. Mount Abu, famous for its exquisite Jam 
temples, rises, as a solitary outpost of the Aravalli hills 5650 ft above 
the Rajputana plain, like an island out of the sea On the extreme 
cast, Mount Parasnath — like Mount Abu on the extreme west, 
sacred to Tam ntes — rises to 4400 ft above the level of the Gangetic 
plains The various ranges of the Vmdhyas, from 1500 to over 
4000 ft high, form, as it were, the northern wall and buttresses 
which support the central table-land Though now pierced by road 
and railway, they stood in former tunes as a barrier of mountain and 
jungle between northern and southern India, and formed one of the 
mam obstructions to welding the whole into an empire They 
consist of vast masses of forests, ridges and peaks, broken by 
cultivated valleys and broad high-lying plains 

The other two sides of the efcvated southern triangle are known 
as the Eastern and Western Ghats These start southwards from 
atmta eastern and western extremities of the Vindhya 

' system, and run along the eastern and western coasts of 
India The Eastern Ghats stretch in fragmentary spurs and ranges 
down the Madras presidency, here and there receding inland and 
leaving broad level tracts between their base and the coast The 
Western Ghats form the great sea-wall of the Bombay presidency, 
with only a narrow stnp between them and the shore In many 
parts they nse m magnmeent precipices and headlands out of the 
ocean, and truly look like colossal ” passes or landing-stairs " {qhdts) 
from the sea The Eastern Ghats have an average elevation of 
1500 ft The Western Ghats ascend more abruptly from the sea to an 
average height of about 3000 ft with peaks up to 4700, along the 
Bombay coast, rising to 7000 and even 8760 m the upheaved angle 
which they unite to form with the Eastern Ghats, towards their 
southern extremity. 

The inner triangular plateau thus enclosed lies from 1000 to 3000 
ft above the level of the sea But it is dotted with peaks and 
seamed with ranges exceeding 4000 ft. in height Its best known 
hills are the Nilgiris, with the summer capital of Madras, Ootaca- 
mund, 7000 ft above the sea The highest point is Dodabetta Peak 
(8760 ft ), at the upheaved southern angle 
On the eastern side of India, the Ghats form a senes of spurs and 
buttro^ses for the elevated inner plateau, rather than a continuous 
Bmatarn mountain wall. They are traversed by a number of 
broad and easy passa^ from the Madras coast Through 
these openings the rainfall of the southern half of the inner 
plateau reaches the sea The drainage from the northern orVmdhyan 


edge of the three-sided table-land falls into the Ganges. The 
Nerbudda and Tapti carry the rainfall of the southern slopes of the 
Vmdhyas and of the Satpura hills, in almost parallel lines, into the 
Gulf of Cambay. But from Surat, in 21° 9', to Cape Comorin, in 
8® 4', no large nver succeeds m reaching the western coast from the 
interior table-land The Western Gliats form, in fact, a lofty un- 
broken barrier between the waters of the central plateau and the 
Indian Ocean The drainage has therefore to- make its way across 
India to the eastwards, now turning sharply round projecting ranges, 
now tumbling down ravines, or rushing along the valleys, until the 
ram which the Bombay sea-breeze has dropped upon the Western 
Ghats finally falls mto the Bay of Bengal In this way the three great 
nvers of the Madras Presidency, viz , the Godavari, the Kistna and 
the Cauvery, nse m the mountains overhanging the western coast, 
and traverse the whole breadth of the central table-land before they 
reach the sea on the eastern shores of India 

Of the three regions of India thus briefly surveyed, the first, or 
the Himalayas, lies for the most part beyond the Bntish frontier, 
but a knowledge of it supplies the key to the ethnology and history of 
India The second region, or the great nver plains in the north, 
formed the theatre of the ancient race-movements which shaped the 
civilization and the political destinies of the w hole Indian peninsula 
The third region, or the triangular table-land in the south, has a 
character quite distinct from cither of the other two divisions, and 
a jiopulation which is now working out a separate development of 
Its own Broadly speaking^ the Himalayas are peopled by Mongoloid 
tribes , the great nver plains of Hindustan are still the home of the 
Aryan race , the triangular table-land has formed an arena for a 
long struggle between that gifted race from the north and what is 
known as the Dravidian stock in the south 

Geology 

Geologically, as well as physically, India consists of three distinct 
regions, the Himalayas, the Peninsula, and — between these two — 
the Indo-Gangetic plain with its covering of alluvium and wind- 
blown sands The contrast between the Himalayas and the 
Peninsula is one of fundamental importance The former, from the 
Tertiary period even to the present day, has been a region of com- 
pression , the latter, since the Carboniferous period at least, has 
Deen a region of equilibrium or of tension In the former even the 
Pliocene beds are ciumpled and folded, overfolcled and overthrust 
m the most violent fashion , in the Jattci none but the oldest beds, 
certainly none so late as the Permian, have been crumpled or crushed 
— occasionally they are bent ana frequently they are faulted, but 
the faults, though sometimes of considerable magnitude, are simple 
dislocations, unaccomjianied by any serious disturbance of the 
strata. T he greater part of the Himalayan region lay beneath the 
sea from early Palaeozoic times to the Eocene period, and the 
deposits are accordingly manne , the Peninsula, on the other hand, 
has been land since the Permian period at least — there is, indeed, 
no evidence that it was ever beneath the sea — only on its margins 
are any manne deposits to be found It should, however, be men- 
tioned tliat in the eastern part of the Himalayas some of the beds 
resemble those of the Peninsula,. and it appears that a part of the old 
Indian continent has here been involved in the folds of the mountain 
cham 

The geology of the Himalayas being desenbed elsewhere (see 
Himalayas), the following account deals only with the Indo- 
Gangetic plam and the Peninsula 

The Indo-Gangetic Plain covers an area of about 300,000 sq m , 
and vanes in width from 90 to nearly 300 m. It uses very gradually 
from the sea at either end , the lowest point of the watershed 
between the Punjab nvers and the Ganges is about 924 ft above the 
sea This point, by a hne measured down the valley, but not follow- 
ing the winding of the nver, is about 1050 m from the mouth of the 
Ganges and 850 m from the mouth of the Indus, so that the average 
inclination of the plain, from the central watershed to the sea, is 
only atout i ft per mile It is less near the sea, where for long 
distances there is no fall at all Near the watershed it is generally 
more ; but there is here no ndge of high ground between the Indus 
and the Ganges, and a very trifling change of level would often turn 
the upper waters of one nver into the otber It is not unlikely that 
such changes have in past time occurred , and if so an explanation 
IS afforded of the occurrence of allied forms of freshwater dolphins 
^latamsta) and of many other animals in the two nvers and m the 
Brahmaputra 

•The alluvial deposits of the plain, as made known by the bonng 
at Calcutta, prove a gradual depression of the area in recent tunes 
There are peat and forest beds, which must have grown quietly at 
the surface, alternating with detx>sits of gravel, sand and clay. The 
thickness of the ddta deposit u unknown , 481 ft was proved at 
the bore hole, but probably tMs represents only a small part of the 
deposit Outside tne delta, m the my of Bengal, is a deep depression 
known as the ** swatch of no ground *’ , all around it the soundings 
are only of 5 to lo fathoms, but they very rapidly deepen to over 
300 fathoms. Mr T. Ferguson has shown that the sediment is 
earned away from this area by the set of the currents , probably 
then it has remained free from sediment whilst the neighbouring 
sea bottom has gradually been filled up. If so, the thickness of the 
alluvium IS at least x8oo ft., and may be much more. At Lucknow 
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a bonng was dnven through the Gangetic alluvium to a depth of 
1336 ft from the surface, or nearly 1000 ft below sea-level Even 
at this depth there was no mdicaUon of an approach to the base of 
the alluvial deposits. 

The deposits of the Indo-Gangetic plain are of modem date, and 
the formation of the depression which they hll is almost certainly 
connected with the elevation of the Himalayas Both movements 
are probably still going on The alluvial deposits prove depression 
in quite recent geological times , and within the Himalayan region 
earthquakes are still common, whilst in Penmsular India they are 


Peninsular India — The oldest rocks of this region consist of 
gneiss, granite and other crystalline rocks They cover a large area 
in Bengal and Madras and extend into Ceylon , amd they are found 
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also m Bundelkhand and in Gujarat Upon them rest the unfossil- 
iferous strata known to Indian geologists as the Transition and 
Vindhyan senes The Transition rocks are often violently folded 
and are frequently converted into schists In the south, where they 
are known as the Dharwar series, they form long and narrow bands 
running from north-north-west to south-south-west across the 
ancient gneiss , and it is interesting to note that all the quartz-reefs 
which contain gold in paying quantities occur in the Dharwar senes 
The Transition rocks are of great but unknown age. The Vindhyan 
rocks which succeed them are also of ancient date But long before 
the earliest Vmdhyan rocks were laid down the Transition rocks 
had been altered and contorted. Occasionally the Vindlwan beds 
themselves are strongly folded, as in the east of the Cuddapah 
basin , but this was the last folding of any violence which has 
occurred m the Peninsula In more recent times there have been 
local disturbances, and large faults have in places been formed . 
but the greater part of the Peninsula rocks are only shghtly disturbed 
The Vmdhyan senes is generally sharply marked off from older 
rocks : but m the Godavan valley there is no wdl-defined line 
between them and the Transition rocks The Vindhyan beds are 
divided rato two groups The lower, with an estimated thickness 
of only 2000 ft , or slightly more, cover a large area — extending, 
with but Uttle chanffe of character, from the Sone valley in one 
direction to Cuddapem, and m a divergmg line to near Bijapur — in 
each case a distance of over 700 m The upper Vtndhyans cover a 
much smaller area, but attam a thickness m about 12,000 ft. The 
Vmdhyans are well-stratihed beds of sandstone and shale, with some 
limestones. As yet they have yielded no trace of fossils, and their 
exact age is consequently unknown They are however certainly 
Pre-Pennian, and it m most probable that they belong to the early 
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I part of the Palaeozoic era The total absence of fossils is a remark- 
! able fact, and one for which it is ditticult to account, as the beds are 
for tlie most part quite unaltered Even if they aie entirely of 
freshwater onmn, we should expect that some traces of life from the 
waters or neighbouring land would be found 

I he Ctondwana senes is in many res^iects the most interesting and 
important senes of the Indian l‘enmsula The lieds arc almost 
entirely of freshwater origm Many sub<livisions have been made, 
but here we need only note the main division into two great groups 
Lower Gondwanas, 13,000 ft thick; Upper Gondwanas, 11,000 ft 
thick The series is mainly confined to the area of country between 
tlie Nerbudda and the Sone on the north, and the Kistna on the 
south , but the western part of this region is m great jiart covered 
by newer betls. The lowest Gondwanas are very constant in char- 
acter, wherever they are found , the upper memliers ot the lower 
division show more variation, and this divergence of character 111 
different districts becomes more marked in the Upjier Gondwaiia 
senes Disturbances have occurretl in the lower senes before the 
formation of the upper 

The Gondwana beds contain fossils which are of very great mterest 
In large part these consist of plants which grew near the margins of 
the old rivers, and which were carried down by floods, and depositetl 
m the alluvial plains, deltas and estuarine areas of the old Gondwana 
penod The plants of the Ixjwer Gondwanas consist chiefly of 
acrogens(E^ttisc<artf<a'and ferns) and gymnogeiis (cycads ami conifers), 
the former being the more abundant I ho same classes of plants 
occur in the Ujiper Gondwanas , but there the proportions arc 
reversed, the conifers, and still more the cycails, being more iiuint rous 
than the ferns, whilst the Equtsetaceae are but sparingly found 
But even within the limits of the lajwer tlondwana series there are 
great diversities of vegetation, three distinct flora.s occuirmg in the 
thiee great divisions of that formation In many rcsjiects the flora 
of the highest of these three divisions fthc Panchet group) is more 
nearly related to that of tlie Upper Gondwanas tlian it is to the other 
Lower Gondwana floras Although during the Gomlwuna ptricKl 
the flora of India differed greatly from that of Europe, it was strik- 
ingly similar to the contemporaneous floras of South America, South 
Africa and Australia It is somewhat lemarkable that this char- 
acteristically southern flora, known as the Glossojitisis ITora (from 
the name of one of the most characteristic gemra), has also been 
found in the north of Russia 

Gne of the most mteresting facts in the history of the Gondwana 
series is the occurrence near the base (111 the lalclier groiiji) of large 
striated boulders in a fine mud or silt, the bouldeis m one iilace 
restmg upon rock (of Vindhyan age) which is also striated Ihcse 
beds are the result of ice-action, and it is mteresling to note 
that a similar boulder bed is associated with the (jlossopteris- 
bcaring di posits of Australia, South Africa and probably South 
Amcnc.1 

I he Damuda series, the middle division of the Lower Gondwanas, 
IS the chief source of coal in Peninsular India, yielding more of that 
mineral than all other formations taken together The Karharbati 
group is the only other coal-bcariiig formation of any value The 
Damudas are 8400 ft thick m the Raniganj coal-held, and aliout 
10,000 ft thick m the Satpura basin T hey consist of t hree divisions , 
coal occurs in the upper and lower, ironstone (without coal) m the 
middle division The Ramganj coal-hcld is the most im|X)rtant in 
India It covers an area of about 500 b<] m and is traversed by 
the Damuda river, along which run the road from Calcutta to 
Benares and the East Indian railway From its situation and 
importance tins coal-field is better known than any other in India 
The upper or Raniganj senes (stated by the Geological Survey to 
be 5000 ft thick) contains eleven seams, having a total thickness 
of 120 ft , in the eastern distnct, and thirteen seams, 100 ft thick, 
m the western distnct. The average thickness of the seams worked 
IS from X2 to 18 ft , but occasionally a scam attains a great tliickiu^is 
— 20 to 80 ft The lower or Barakar series (2000 ft thick) contains 
four seams, of a total thickness of 69 ft Compared with linglish 
coals those of this coal-held are of but ]KX>r quality , tluy contain 
much ash, aud are generally non-coking The seams of the lower 
senes are the best, and some of these at Sanktoria, near the Barakar 
nver, are fairly good for coke and gas T he best coal m India is in 
the small coal-fieid at Karharbari 1 he beds there are lower m the 
series than those of the Raniganj field , they belong to the ujiixr 
part of the Talcher group, the lowest of the Gondwana senes 1 lie 
coal-bearmg beds cover an area of only about 1 1 sq. m ; there are 
three seams, varymg from 9 to 33 ft thick The lowest seam is the 
best, and this is as good as English steam coal This coal-field, now 
largely worked, is the property of the East Indian railway, which 
18 thus supplied with fuel at a cheaper rate than any other railway 
m the world Indian coal usually contams phosphoric acid, which 
greatly lessens its value for iron-smeltmg 

The Damuda senes, which, as we have seen, is the chief source of 
coal in India, is also one of the most important sources of iron 1 he 
ore occurs m the middle division, coal m the highest and lowest 
The ore is partly a clay ironstone, like tliat occurring in the Coal- 
measures of England, partly an oxide of iron or haematite, and it 
generally contams phosphorus Excellent iron-ore occurs m the 
crystaUine rocks south of the Damuda nver as also in many other 
parts of India. Latente (see below) is sometimes used as ore It 
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IS very earthy and of a low percentage , but it contains only a 
comparatively small proportion of phosphorus 

The want of hmestone for flux, withm easy reach, ts generally a 
great drawback as regards vott-amehing in India Kankar or ghnitn 
(concretionary carbonate ol lime) is collected for this purpose from 
the river-beds and alluvial depoeits It sometimes contains as much 
as 70 % of carbonate of lime ; but gem rally the amount is much 
less and the flu»ng value proportionally dimmisbed The real 
difficulty m India is to find the ore, the fuel, and the flux m sufficiently 
close proximity' to yield a profit 

Contemporaneously with the formation of the upper part of the 
Gondwana scries marmu deposits ot J urassic age were laid down m 
Cutch Cretaceous beds of marine origin are also found in Gntch, 
Kathiawar and the Nerbudda valley on the northern margin of the 
Peninsula, and near Pondiclierry and Trirdimopoly on vts south- 
eastern margin 1 hero is a striking difference between the Cretaceous 
faunas of the two areas, the fossils from the north being closely 
allied to tliose oi Europe, while those of the south (Pondicherry and 
Tnchinopoly) are very dirferent and are much more nearly related 
to those from the Cretaceous of Natal It is now very generally 
believed that m Jurassic and Cretaceous times a great land-mass 
stretched from South Africa through Madagascar to India, and that 
the Cretaceous deposits of Cutch, &c , were laid down upon its 
northern shore, and those of PoudKherry and Triclunopoly upon its 
southern shore The land probably extended as far as Assam, for 
the Cretaceous fossils of Assam are similar to those of the south 

I he enoTOOOs mass of basaltic rock known as the Deccan Trap 
IS of great importance m the geological structure of the Indian 
Peninsula. It now covers about aoo.ooo »q m , and formerly 
extended over a much wider area Where thickest, the traps are at 
least 6000 ft thick They form some of the most striking physical 
features of the Peninsula, many of the most prominent hdi ranges 
having been c.irvcd out of the basaltic flows The great volcanic 
outbursts which produced this trap commenced la the Cretaceous 
period and lasted on into the Eocene period 

Latcrite is a fenrugmous and argillaceous rock, varying from 30 to 
200 ft thick, wbKh often occurs over the trap area and also over 
the gneiss As a rule it makes rather barren laiul , it is highly 
porous, anti the ram rapidly sinks into it Laterite may bo roughly 
divided into two kinds, high-level and low-level laterites. It has 
usually been formed by the decomposition tn sutu of the rock on which 
it rests, but it is often broken up and r«-depositcd elsewhere 

Meteorology 


The great peninsula of India, with its lofty mountain ranges 
behind and its extensive seaboard exposed to the first violence of 
the winds of two oceans, forms an excepttonally valuable and interest- 
ing field for the study of meteorological phenomena 

From the gorge of the Indus to that of the Brahmaputra, a distance 
of 1400 m , tnw Hitnailayas form on unbroken waterslied, the northern 
. flank of whKh is drained by the upper s-alleys of these 
nimUMyta, rivers, while the Sutlej, starting from the southern 
foot of the Kailas Peak, breaks through the watershed, divitlmg it 
into two very unequal portions, that to the north-west being the 
smaller. The average elevation oi the Himalaya crest may be 
taken at not less than 19,000 ft , and therefore equal to the height 
ol the lower half of the atmosphere . and indeed few of the passes 
are under 16,000 or 17,000 ft Across this moontaim barrier there 
appears to be a constant flow of aur, more active in the day-time 
than at night, northwards to the and plateau of Tibet There ls 
no reason to believe that any transfer 01 air takes place across the 
Himalayas in a southerly direction, unless indeed m those most 
elevated regions of the atmosphere which he beyond the range of 
observation- , but a nocturnal flow of cooled air, from the southern 
slopes, IS felt as a strong wmd where the rivers debouch on the plains, 
more especially m the early mcamng hours , and this probably 
contributes in some degree to lower me mean temperature of that 
belt of the plains winch fringes tlic mountain zone 
At the foot of the great mountain barrier, and separating it from 
the more ancient land which now forms the highlands oi the pimmsula, 
- , a broad plam, for the most part alluvial, stretches from 

sea to sea On the west, in the dry region, this is occupied 
#M/n. partly by the allavial deposits of the Indus and its tribu- 
taries and the salme swam^w of Cutch, partly by the rolling sands 
and rocky surface of the desert of Jaisalmer and Bikaner, and the 
more fertile tracts to the eastward watered by the Luni Over the 
greater part of this region ram is of rare oocunrence , and not in- 
frequently more than a year passes wtthout a drop falling on the 
parched surface On its eastern mar^, however, in the neighbour- 
hood of the Aravalli hills, and agaiu m the northern Punjab, ram is 
more frequent, occurrhig both in the soutb-west monsoon and also 
at the opposite season in the cold weather As far south as Sirsa and 
Multan the average rainfall does not much exceed 7 in. 


The alluvial plain of the Punjab passes into that of the Gaagetic 
valley without visible interruption. Up or dowm this phua, at 
_ . . opposite seasons, sweep the monsoon winds, m a chrection 

Uta/a angles to thait of their nominal course , and thus 

^ * vapour which has been brought by winds from the Bay of 
Bengal is discharged as snow and rain oa the peaks and kdhides cfl 
the western Himalayas Nearly the whole surface is under cultiva- 


tion, and it ranks among the moat productive as well as the most 
densely populated regions of the world The rainfall diminishes 
from 100 m, m the south-east corner of the Gangetic delta to bss 
than 30 m at Agra and Delhi, and there is an average clifierenco of 
from 15 to 25 in between the northern and southern borders oi the 
plain 

Eastward from the Bengal delta, two alluvial }>lain.s stretch up 
between the hills which connect the Himalayan system with that of 
the Burmese peninsula The first, or the valley of Assam „ 
and the Brahmaputra, is long and narrow, bordered on o**^**? 
the north by the Himalayas, on the south by the lower Bengal, 

{ ilateau of the Garo, Khasi and Naga hilLs The other, short and 
iroad, and m great part occupied by swamps and jhtls, separates 
the Garo, Khasi and Naga hills from those of lippera and the 
Lushai country The climate of these plains is damp and equable, 
and the rainfall is prolonged and generally heavy, especially on the 
southern slopes of the hills A meteorological peculiarity of some 
interest lias Seen noticed, more especially at the stations of Sibsagar 
and bilchar, viz the great range of the diurnal variation of baro- 
metric pressure during the afternoon hours, — which is the more 
striking^ since at Rurki, Lahore, and other stations near the foot 
of the Western Himalayas this range is less than in the open plains 
The highlands of the peninsula, which are cut off from the encircling 
ranges by the broad Indo-Gangetic plam, are divided mto two 
unequal parts by an almost contmuous chain of lulls - 

running across the country from west by south to east by thi 

north, just south of the Tropic of Cancer Tins chain may 
be regarded as a single geographical feature, forming one * ' 
of the principal watersh^s of the peninsula, the waters to the north 
draining chi^y mto the Nerbudda and the Ganges, those to the 
south into the ’Tapti, the Mahanadi, the Godavari and some smaller 
streams In a meteorological point of view it is of considerable 
importance Together with the two parallel valleys of the Nerbudda 
and Tapti, winch dram the flanks of its western half, it gives, at 
opposite seasons of the year, a decided easterly and westerly direction 
to the w'lnds of this part of India, and condenses a tolerably copious 
rainfall during the south-west monsoon 
Separated from this chain by the valley of the Nerbudda on the 
wist, and that of the Sone on the east, the plateau of Malwa and 
Baghclkhand occupies the space intervening between these valleys 
and the Gangetic plam On the western edge of the plateau are the 
Aravalli hills, vihich run from near Ahmedabad up to the neighbour- 
hood of Delhi, and include one hill, Mount Abu, over 5000 ft m 
height This range exerts an important mfluence on the direction 
of the wmd, and also on the rainfall At Ajmer, an old meteoro- 
logical station at the eastern foot of the range, the wind is pre- 
dominantly south-west, and tlierc and at Mount Abu the south-west 
monsoon rams are a regularly recurrent phenomenon, — which can 
hardly be said oi the region of «canty and uncertain rainfall that 
extends from the western foot of the range and merges in the Bikaner 
desert 

The neninsula south of the Satpura range consists chiefly of the 
triangular plateau of the Deccan, terminating abruptly on the west 
in the Sahyadn range (Western Ghats), and shelving to 
the east (Eastern Ghats) This plateau is swept by the *®“***™ 
south-west monsoon, but not until it has surmounted the ^ 
western barrier of the Ghats , and hence the rainfall is, as a rule, 
light at Pbona and places similarly situated under the lee of the 
range, and but moderate over tlie more easterly parts oi the plateau 
The rams, however, are prolonged some three or four vieeks later 
than in tracts to the north oi the Satpuras, since they are also 
brought by tlie easterly winds which blow from the Bay of Bengal m 
October and the early part of Nov ember, when the recurved sou&erly 
wind ceases to blow up the Gangetic valley, and sets towards the 
south-east coast. 

At the junction of the Eastern and Western Ghats rises the bold 
triangular plateau of the Nilgins, and to the south of them come 
the Anamalals, the Palms, and the hiUs of 'Iravanoore . .. 

These ranges are sejiorated from the Nilguris by a broad 
depression or pass- known as the Palghat Gap, some 25 m ^ 
wide, tlie highest point of which la o^y 1500 ft above the sea. This 
gap affords a passage to the winds wh^ elsewhere are barred by the 
mils oi the Ghat chain The country to the east of the gap receives 
the rainfall of the south-west monsoon , and during the north-east 
monsoon slups passing Beypur meet w'ltb a stronger wind from the 
land tlian is zelt elsewhere on the Malabar coast In the strip oi low 
country that fringes the pemnsula briow the Ghats the ramiall ts 
heavy and the climate warm and damp, the vegetatmo being dense 
and charactenstically tropical, and the steep ^opcs oi the Ghats, 
where they have not been artificially cleared, thKkly clothed with 
forest 

In Lower Boima the western face of the Arakan Yoma hills, like 
that of the Western Ghats in India, 1$ exposed to the full force of 
the south-western monsoon, and receives a very heavy „ 
ramfall At Sandoway this amounts to an annual mean 
of 212 in It diminishes to the northwards, but even at Chittagong 
it IS over 104 m. annually. 

The countiy around, Mandalay, as well as the hill country to the 
north, has su^ed item severe earthquakes, one of which destroyed 
Ava m 1839. The geoetal meridional direction oi the ranges and 
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valleys determines the <iirection of the prevailing surface winds, this 
beiag, however, subject to many local modifications But it would 
appeair that throughout the year there is, with bat slight interrup- 
tion, a steady upper current from the south-west, such as has btin 
already noticed over the Hunalayas The rainfall m the lower part 
of the Irrawaddy valley, vie the delta and tlie neighbourmg part of 
the province of Pegu, is v-ery heavy ; and the chraate is mild and 
equable at all seasons But higher up tlie valley, and especially 
north of Pegu, the country is drier, and is characterized by a less 
luxuriant vegetation and a retarded and more scanty ramfall 
Within the boundaries of India almost any extreme of climate 
that IS known to the tropics or the temperate zone can be found It 
ciiitiMf influenced from outside by two adjoining areas On 

north, the Himalaya range and the plateau of Afghan- 
istan <ihut it ofi from the climate of central Asia, and give it a con- 
tinental climate, the cliaractcnstics of which are tlie prevalence of 
land winds, great dryness of the air, large diumal range of tem- 
perature, and little or no jireapitation On the south tlie ocean 
gives it an oceanic clunate, the chief features of which are great 
uniformity of temperature, small diumal range of temperature, 
great dampness of the air, and more or less frequent rain 1 he 
continental type of weather prevails over almost the w^hole of India 
from December to May, and the oceanic type from June to November, 
thus giving rise to the two great ilivisions of the year, the dry season 
or north-east monsoon, and the rainy season or south-west monsoon 
India thus becomes the type of a tropical monsoon climate For 
the origin of the monsoon currents and their distribution see 
Monsoon 

The two monsoon periods are divided by the cliange of tempera 
ture, due to solar action upon the earth’s surface, into two separate 
seasons , and thus the Indian year may be divided mto four 
seasons the cold season, including the months of January and 
February , the hot season, comprising the months of March, April 
and May , the south-west monsoon penod, mcluding the months ol 
June, July, August, September and October, and the retreating 
monsoon period, including the months of November and December 
Ihe temperature is nearly constant in southern India the whole year 
round, but in northern India, where the extremes of both heat and 
cold are greatest, the variation is very large 

In the cold season the mean temperatare averages about 
lower in the Punjab than in southern India In the Punjab, the 
. United Provmces, and northern India generally the climate 
resembles that of the Riviera, with a brilliant cloudless 
* * sky and cool dry weather This is the time for the tourist 

to visit India In south India it is warmer on the west coast than on 
the east, and the maximum temperature la fousid round the head- 
waters of the Kistna Calcutta, Bombay and Madras all possess 
the equable climate that is induced by proximity to tlie sea, but 
Calcutta enjoys a cold season which is not to be found m the other 
presidency towns, while the hot season is more unendurable there 
The hot season begios officially m the Punjab on the i^th of March, 
and from that date there is a steady rise m the temperature, mduced 
Tftth t upon the baking earth, until 

the break of the rams in June. During this season the 
' interior of the peninsula and northern India is greatly 
heated , and the contrast of temperature is not between northern 
and southern India, but between the interior of India and the coart 
districts and adjacent seas The greater part of the Deccau and the 
Central Provinces are included within the hottest area, though in 
May the highest temperatures are found in Upper bind, north-west 
Rajputana, and south-west Punjab At Jacobabad the thermo- 
meter sometimes rises to 135“ m the shade 

The south-west monsoon currents usually set ui dunng the first 
fortnight of June on the Bombay and Ben^ coasts, and give more 
or less general ram in every part of India during the next 

**•* three months But the distribution of the rainfall is 

very uneven On the face of the Western Ghats, and on 
^ , ' the Khasi hills, overlooking the Bay of Bengai, where the 
mountains catch the masses of vapour as It nses on t^ sea, the 
rainfall is enonnous. At Cherrapunji m the Khasi hills it averages 
imwards of 500 m a year The Bombay monsoon, after surmounting 
the Ghats, blows across the peninsula as a west and sometimes in 
places a north-west wind . but it leaves with very little ram a stnp 
100 to 300 m in width m the western Deccan parallel with tte Ghats, 
and It IS this part of the Deccan, toother with the Mysore table-land 
and the Carnatic, that is most subject to drought Similarly the 
Bengal monsoon jiasses by the Coromandel coast and the Carnatic 
with an occasional shower, taking a larger volume to MMuhpatam 
and Orissa, and abundant ram to Bengal, Assam and Cachar. The 
same current also supplies with ram the broad band across India, 
which includes the Satpura range, Chota Nagpur, the greater part 
of the Central Provinces and Central India, Orissa and Bengal 
Rainfall rapidly diminishes to the north-west from that belt A 
branch of the Bombay current blows pretty steadily through 
Rajputana to the Pun^b, carrying some ram to the latter proviiice 
But the greater part of north-west India is served as a rule by cyclonic 
storms between the two currents. In September the force of the 
monsoon begins rapidly to decline, and after about the mMcUe of the 
month >t ceases to carry taw to the greater part of north-western 
India In its rear sprmgr up a gentle, steady north-east wind, which 


gradually extends over the Bay oi Bengal, and is known as the 
north-east monsoon A wind similar in character, but rather more 
easterW in direction, simultaneousl} takes possession of Uic Arabian 
Sea The months of November and Decemlier form a transition 
penod between the monsoon and the cold season. The most un- 
Leal thy period of the year follows unmediatdy after the rains, when 
malana is prevalent, ebpecially in northern India. 

Flora 

Unlike many other laige geographical areas, India is remarkable 
for having no distinctive botamcm features peculiar to itself It 
difiers conspicuously in this respect from such countries as Australia 
or South Africa Its vegetation is in {xnnt of fact of a composite 
character, and is constituted by the meeting and more or leas blend- 
ing of adjoining floras,— those of Per.Hia and the south-eastern 
Mediterranean area to the north-west, of Siberia to tlie norlli, of 
China to the east, and of Malaya to the south-east Regarded 
broadly, four tolerably distinct types present themselves 

I Ihie upper levels of the Himalayas slope northwards gradually 
to the Tibetan uplands, over which the Siberian temperate vegetation 
ranges. This is part of the great terajicrate flora wiuch, 
with locally individualized species, but often wiUi identical 
genera, ranges over the whole of the temperate zone of the northern 
hcnuspherc In the western Himalayas this upland flora is marked 
by a strong aanuxture of hiiropean species, such as Uic culiirabinc 
(AquUegta) and liaw'thorn (Cratasgus Oxvacantha), These disapjiear 
rapidly eastward, and are scarcely found beyond Kumaon Ihe 
base of the Himalayas t$ occuj^iod by a narrow belt foiuung an 
extreme north-western extension of the Malayan type descrilied 
below. Above tliat there is a rich temperate flora which in the 
eastern chain may be regarded as forming an extension of tliat of 
northern Cluna, gradually assuming westwards more and more of a 
l£uroj)ean type MagnoUa, Autuba, Abeita atul iiktmmta may be 
mentioned as examples of Chinese genera found m the eastern 
Himalayas, and the tea- tree grows wild in Assam the sanu* 
coniferous trees are cominon to Ixith jiarts of the range Ptnut 
/oxfi/o/ia extends to the Hindu-Kusli , P tfxisisu is found universally 
excejit m bikkim, and has its Kuropean analogue in P Pence, found 
in the mountains of Gieecc 4b%es smUhtana extends into Afglian- 
istan , Abte^ webbtana forms dense forests at altitudes of 8000 to 
13,000 ft., and ranges from Bhutan to Kashmir , sev eral jumpers and 
the common yew {faxus hacccUa) also occur The demlar {Cedrus 
Deodara), which is indigenous to the mountains of Alglianistan and 
tlie north-west Himalaya, is nearly allied to the Atlantic cedar and 
to the cedar of Lebanon, a form of which is found in Cyprus A 
notable further instance of the connexion of the w'estern Himalayan 
flora with tliat of Kurope is Uio holm oak (Quercus Ilex), which is 
characteristic of tlie Mediterranean region 

a The north-western area is best marked in .Sind and the Punjab, 
where the chraate is very dry (the ramfall averaging less than 15 in ), 
and where the soil, though fertile, 1$ wholly dejicndcnt on sarth, 
imgation for its cultivation The flora is a poor one in 
number of species, and is essentially identical with that 
of Persia, southern Arabia ami Egypt The low scattered jungle 
contams such cliaracterisUc species as Cappans ap^lla, 4cctna 
arabtea (babul), Populus euphrattca (the " wtilows " of W cxxxvu 3), 
Salvadora perstra (erroneously identified by Rovle with the mustard 
of Matt xm 31), tamarisk, Zxxyphu<:, Lotus, &.c The dry flora 
extends somewhat in a south-east direction, and then blends in- 
sensibly with that of the western peninsula , some species repre- 
senting it are found in the upper Gangetic plain, and a few are widely 
distributed in dry parts of the country 

3 For the Malayan area, which Sir Joseph Hooker describes as 
forming " the bulk of the flora of the jicrenmaily humid . 
regions of India, as of the whole Malayan peninsula, Upper 

A.ssam valley, the Kliasi mountains, the forests of the base 
of the Hunaiava from the Brahmaputra to Nepal, of the ^ * * 

Malabar coa-st, and of Ceylon," see Assam, Ceylon and Malay 
Peninsula 

4 The western Imlia tyjie is difficult to characterize, and is in 
many respc‘cts intermediate between the two just preceding It 
occupies a comparatively dry area, with a rainfall under 

75 m. In respect to positive affinities. Sir Joseph Hooker 
pointed out some relatioai with the flora of tropical Afnca ^ 
as evidenced by the prevalence of such genera as Grewia and Im- 
paXitne, and the absence, common to both countnea, of oaks and janes 
which abound m the Malayan archipelago The annual vegetatiou 
which springs up tn the rainy season includes numerous genera, 
such as Sxda ana Indxgofera, which are largely represented both in 
Africa and Hindustan Palma also in both countries are scanty, 
the most notable in southern India being the wild date {Pkotmx 
svlvestrtf) , Borassus and the coco-nut arc cultivated The 
though occasionally very dense, as in tlie Western Ghats, arc usuafly 
dner and more open tliao those of the Malayan type, and are often 
scrubby The most important timber trees are the tun (Cedrela 
Tacna), sdi {Shore* robueta), the present area of wiuch forms two 
belts separated by the Gangetic plain, satin wood (Chloroxylon 
Smeten%a),coaxayaa in tlie drier jiarts of the peninsula , sandalwood, 
especially characteristic of Mysore , iron- wood {Mesua ferrea), and 
teak {Tectona grandts) 
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Fauna. 

Mammals —First among the wild animals of India must be 
mintioned the lion (Felts leo), which is known to have been not 
uniotnmon within historical times in Hindustan proper 
and the Punjab At present the lion is confined to the 
(,ir, or rficky hill-desert and forest of Kathiawar A peculiar variety 
IS theie loiiml, marked by the absence of a mane , but whether this 
v.iuety deserves to be classed as a distinct species, naturalists have 
not yet determined These lions at one time were almost extinct, 
hut after being preserved since about 1890 by the Nawab of Junagarh, 
they have once more become comparatively plentiful A good hon 
measures from 9 to 9J ft in length 

The characteristic beast of prey in India is the tiger (F itgrts), 
which is found in every jiart of the country, from the slopes of the 
Himalayas to the Sundarbans swamps The average 
Ttgtr. ifpoth of a tiger from nose to tip of tail is 9 ft to 10 ft 
for tigers, and 8 ft to 9 ft for tigresses, but a tiger of 12 ft j in 
has been sliot I he advance of cultivation, even more than the 
incessant .ittacks of sportsmen, has gradually caused the tiger to 
become a rare animal in large tracts of country , but it is scarcely 
probable that he will ever be exterminated from India The 
malarious tardi fringing the Himalayas, the uninhabitable swamps 
of the t»angetic delta, and the wide jungles of the central plateau 
aie at present the chief home of the tiger His favourite food appears 
to be deer, antelope and wild hog When these abound he will 
disicgard domestic cattle Indeed, the nabves are disposed to 
consider him as in some sort their protector, as he saves their crops 
from destruction by the wild animals on which he feeds Hut when 
once he develops a taste for human blood, then the slaughter he 
works becomes truly formidable I he confirmed man-eater, which 
IS generally an old beast, disabled from overtaking his usual prey, 
setMtis to accumulate his tale of victims in sheer cruelty rather than 
for food \ single tiger is known to have killed 108 people in the 
course of three years Another killed an average of about 80 persons 
per annum A third caused thirteen villages to be abandoned, and 
250 s(i in of land to be thrown out of cultivation \ fourth, in iShg, 
killed 127 jicople, and stopped a public road for many weeks, until 
the opportune arrival of an Fnglish sportsman, who at last killed 
him Such cases are, of course, excejitional, and generally refer 
to a jieriod long past, but they explain and justify the superstitious 
awe with wduch the tiger is regarded by the natives The favourite 
mode of shooting the tiger is fiom the back of elephants, or from 
elevated platforms (mathdns) of boughs in the jungle In Central 
India they .ire shot on foot In Vssam they are sometimes speared 
from boats, and in the Himalayas they are s<ud to be ensnared by 
bird-hine Kewards are given by government to native shtkdrts 
lor the hculs of tigers, varying in time and place according to the 
need In 1903 the number of {lersons killed by tigers in the whole 
of India was 860, while forty years jireviously 700 people were said 
to be killed annually in Bengal alone 

riie leopard or panther (F pardus) is far more common than the 
tiger m all parts of India, and at least equally destructive to life 
/ jiropcrty The greatest length of the leopard is 

L.0opani. j, jj, ^ black vanety, as beautiful as it is 

rare, is sometimes found in the extreme south of the peninsula, and 
also m Java 

The cheetah or hunting leopard (Cynaelurus •jubatus) must be 
carefully distinguished from the leopard proper This animal 
appears to be a native only of the Deccan, where it is trained for 
hunting the antelope In some respects it approaches the dog more 
nearly than the eat tribe Its limbs are long, its hair rough, and its 
claws blunt and only partially retractile The speed with w'hich it 
bounds upon its prey, when loosed from the cart, exceeds the swift- 
ness of any other mammal If it misses its first attack, it scarcely 
ever attempts to follow, but returns to its master \mong other 
species of tne family Felidae found in India may be mentioned the 
ounce or snow leopard (F uncta), the cloudeil leopard (F nebulosa), 
the marbled cat IF marmorata), the jungle cat (F chaus), and 
the viv’trnne cat (F vtverrtna) 

Wolves (Cams lubus) abound throughout the open country, but 
are rare in the woocUd districts Their favourite prey is sheep, but 
wnttiHh* down antelopes and hares, or 

rather catch them by lying in ambush Instances of their 
attacking man are not uncommon, and the story of Romulus 
and Remus has had its counterpart in India within comparatively 
recent times The Indian wolf has a dingy reddish-white fur, 
some of the hairs licmg tipped with black By some naturalists 
it is regarded as a distinct species, under the name of Cams palhpes 
Three distinct varieties, the white, the red and the black wolf, are 
found m the Tibetan Himalayas The Indian fox ( Vutpes bengaiensts) 
IS comparatively rare, but the jackal (C aureus) abounds everywhere, 
making night hirlcous bv its never-to-be-forgotten yells The jackal, 
and not the fox, is usually the animal hunted by the packs of hounds 
occasionally kept by Europeans 

The wild dog, or dhole (Cvoa), is found in all the wilder jungles of 
India, including Assam and Lower Burma Its characteristic is that 
_ it hunts in packs, sometimes containing thirty dogs, and 

does not give tongue When once a pack of wild dogs 
has put up any animal, that animal’s doom is seized. They do not 


leave it for days, and finally bring it to bay, or run it down exhausted 
A peculiar variety of wilci dog exists in the Karen hills of Burma, 
thus described from a specimen in conlmeraent. It was black and 
white, as hairy as a skye- terrier, and as large as a medium-sized 
spaniel It had an invariable habit of digging a hole m the ground , 
into which it crawled backwards, remaining there all <lay with only 
its nose and ferrety eyes visible. Among other dogs of India are the 
panah, which is merely a mongrel, run wild and half starved , tho 
poligar dog, an immense creature peculiar to the south , the grey- 
hound, usTO for coursing , and the mastiff of Tibet and Bhutan 
The striped hyaena (Hyaena sirtata) is common, being found wherever 
the wolf IS absent Like the wolf, it is very destrucive both to tho 
flocks and to children 

Of bears, the common black or sloth bear (Melursus urstnus) i', 
common throughout India wherever rocky hills and forests occur 
It IS distinguished by a white horse-shoe mark on its „ 

breast Its food consists of ants, honey and fruit W'hen “***’ 

disturbed it will attack man, and it is a dangerous antagonist, for 
it always strikes at the face The Himalayan or Tibetan sun bear 
(Ursus iorquatus) is found along the north, from the Punjab to Assam 
During the summer it remains high up in the mountains, near the 
limit of snow, but in the winter it descends to 5000 ft and even lower 
Its congener, the Malayan sun bear (U malayanus), is found in 
Lower Burma 

The elephant (Elephas indtcus) is found in many parts of India, 
though not m the north-west Contrary to what might l)e anticipate! I 
from its size and from the habits of its African cousin, pi t 
the Indian elephant is now, at any rate, an inhabitant, ® 
not of the plains, but of the hills , and even on the hills it is usually 
found among the higher ndges and plateaus, and not in the valley* 
Erom the peninsula of India the elephant has been gradually exter- 
minated, being only found now in the primeval forests of Coorg, 
Mysore and Travancore, and m the tributary states of Onssa ft 
still exists m places along the tardt or submontane fringe of tlu 
Himalayas The mam source of supply at the present time is the 
contused mass of hills which forms the north-east Ijoundary of British 
India, from Assam to Burma Two varieties aie there distinguished, 
the gunda or tusker, and the makna 01 htne, which has no tusk* 
The reports of the height of the elephant, like tliose of its intelligence, 
seem to be exaggerated The maximum is probably 12 it If 
hunted, the elephant must be attacked on foot, and the sport is 
therefore dangerous, especially as the animal has but few jiarts 
vulnerable to a bullet The regular mode of catching elephants is 
by means of Akeddak, or gigantic stockade, into which a wild herd is 
driven, then starved into submission, and tamed by animals already 
domesticated The practice of capturing them m pitfalls is dis- 
couraged as cruel and wasteful Elephants now form a government 
monopoly everywhere in India 'Ihe shooting of them is prohibited, 
except when they become dangerous to man or destructive to th< 
crops , and the right of capturing them is only leased out upon 
conditions A special law, under the title of " Ihe Elephants 
Preservation Act " (No VI of 1879), regulates this licensing system 
Whoever kills, captures or injures an elephant, or attempts to do so, 
without u licence, is punishable by a fine of 500 rupees for the first 
oflence , and a similar hnc, together with six months’ imprisonment, 
for a second offence Though the supply is decreasing, elephants 
continue to be in great demand Their chief use is m the timbei 
trade and for government transport They are also Ixiught up by 
native chiefs at high prices for purposes of ostentation 

Of the rhinoceros, three distinct varieties are enumerated, two with 
a single and one with a double horn The most familiar is the 


Rhinoceros umcorms, commonly found m the Brahmaputra 
valley It has but one horn, and is covered with massive 
folds of naked skin It sometimes attains a height of 6 ft , 


its horn, which is much pnred by the natives for medicinal purposes, 
seldom exceeds 14 m m length It frequents swampy, shady spots, 
and wallows in mud like a pig The traditional antipathy of the 
rhinoceros to the elephant seems to be mythical The Javan rhino- 
ceros (R sondatcus) is found in the Sundarbans and also m Burma 
It also has but one horn, and mainly differs from the foregoing in 
being smaller, and having less prominent “ shields.” The Sumatran 
rhinoceros (if suma/rensts) is found from Chittagong southwards 
through Burma It has two horns and a bristly coat 

The wild hog (9u4 enstatus) is well known as affording the most 
exciting sport in the world — ” pig-sticking ” It frequents cultivated 
situations, and is the most mischievous enemy of the 
villager A rare animal, called the pigmy hog (S. sal- * 

vantus), exists m the tardt of Nepal and Sikkim, and has bgen shot 
in .\ssam Its height is only 10 in , and its weight does not exceed 
I2!t> 


Ihe wild ass (Equus hemtoHus) is confined to the sandy deserts 
of Sind and Cutch, where, from its speed and timidity, 
it is almost unapproachable 

Many wuld species of the sheep and goat tnbe are to be found in 
the Himalayan ranges. The Ovts atnmon and O polt are Tibetan 
rather than Indian species. Tlie ttruU and the shapu are 
kindred species of wild sheep (Ovts xHgnst), found respec- 
tively in Ladakh an^ the Suleiman ran^ “rhe former 
comes down to 2000 ft above the sea, the latter is never seen 
at altitudes lower than 12,000 ft The barkal, or tflue wild sheep 
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(O nahura), and the markhor and tahr ^botb wild goats), also inhabit 
the Himalayas A vanety of the ibex is also found there, as well as 
in the highest ranges of southern India The sarau {Nemorhaedus 
bubcUinus), allied to the chamois, has a wide ran^ in the mountains 
of the north, from the Himalayas to Assam and Burma 
The antelope tribe is represented by comparatively few species, as 
compared with the great number peculiar to Africa. The antelope 

A t . proper (Anhlope), the “black buck ” of sportsmen, is very 

Aat^npM. gengrally distributed. Its special habitat is salt plains, 
as on the coast-line of Gujarat and Onssa, where herds of fifty does 
may be seen, accompamed by a single buck The doe is of a light 
fawn colour and has no horns The colour of the buck is a deep 
brown-black above, sharply marked off from the wlute of the belly 
His spiral horns, twiste<f lor three or four turns like a corkscrew, 
often reach the length of 30 in The flesh is dry and unsavoury, but 
IS permitted meat for Hindus, even of the Brahman caste The 
nilgai, or blue cow {Boselaepnus tragocamelus) is also widely dis- 
tributed, but specially abounds in Hindustan Proper and Gujarat 
As with the antelope, the male alone has the dark-blue colour The 
nilgai IS held peculiarly sacred by Hindus, from its fancied kinship 
to the cow, and on this account its destructive inroads upon the crops 
are tolerated The four-homed antelope (Tetracerus ^uadrtcomts) 
and the gazelle {Gazella bennetti), the chinkara or " ravme deer” of 
sportsmen, are also found in India 

The king of the deer tnbe is the sdmbhar or jarau (Cervus untcolor), 
erroneously called " elk " by sportsmen It is found on the forest- 
_ clad hills in all parts of the country It is of a deep-brown 

‘ colour, with hair on its neck almost like a mane , and it 
stands nearly 5 ft high, with spreading antlers nearly 3 ft m length 
Next in size is the swamp deer or bara-stngha, signifying “ twelve 
points ” (C duvaucelt), which is common in Lower Bengal and 
Assam The ckitdl or spotted deer (C axts) is generally admitted 
to be the most beautiful inhabitant of the Indian jungles Other 
species include the hog deer (C porctnus), the barking deer or rauntjac 
(Cervulus muntjac), and the chevrotain or mouse deer {Tragulus 
meminna). The musk deer {Moschus tnoschtferus) is confined to 
Tibet 

The ox tribe is represented in India by some of its noblest species 
The gaur {Dos gaurus), the “ bison ” of sportsmen, is found in all 
the hill jungles of the country, in the Western Ghats, in 
* Cential India, in Assam, and in Burma This animal 
sometimes attains the height of 20 hands (close on 7 ft ), measuring 
from the hump above the shoulder Its short curved horns and skull 
are enormously mas,sive Its colour is dark chestnut, or coffee-brown 
From the difficult nature of its habitat, and from the ferocity with 
wluch it charges an enemy, the pursuit of the bison is no less danger- 
ous and no less exciting than that of the tiger or the elephant Akin 
to tliegaur, though not identical, are the gaydt or mithun {B frontalis), 
confined to the hills of the north-east frontier, where it is domesti- 
cated for sacrificial purposes by the abonginal tribes, and the tsine 
or banting (B sondaicus) , found m Burma The wild buffalo {Bos 
Buttato bubalus) differs from the tame buffalo only in being larger 
and more fierce The fine.st specimens come from Assam 
and Burma The horns of the bull are thicker than those of the cow, 
but the horns of the cow are larger A head lias been known to 
measure 13 ft 6 in m circumference, and 6 ft 6 in lietween the tips 
The greatest height is o ft The colour is a slaty black , the hide is 
immensely thick, with scanty hairs Alone perhaps of all wild 
animals in India, the buffalo will cnarge unprovoked Even tame 
buffaloes seem to have an inveterate dislike to Europeans 

I he rat and mouse family is only too numerous Conspicuous in 
it IS the loathsome bandicoot {Nttsocta handteota), which somebmes 
Rat trtbt. “*®^***'®® 2 *0 length, mcluding its tail, and weighs 3 lb 

■ It burrows under houses, and is very destructive to plants, 
fruit and even jjoultry More interesting is the tree mouse {Vande- 
leusta), about 7 in long, which makes its nest in palms and 
bamboos The field rats {Mus mettada) occasionally multiply so 
exceedingly as to diminish the out-turn of the local harvest, and 
to require special measures for their destruction 

Birds — The ornithology of India, ^ough it is not considered so 
rich m specimens of gorgeous and vanegated plumage as that of 
B/rtfa. other tropical remons, contmns many splendid and 
cunous vaneties Some are clothed m nature's gay attire, 
others distinguished by strength, size and fierceness The parrot 
tnbe IS the most remarkable for beauty Among birds of prey, four 
vultures are found, includmg the common scavvngers {Gyps tndteus 
and G bengaUnsts) The eagles comprise many species, but none to 
surpass the golden eagle of Europe Of falcons, there are the pere- 
gnne {F peregnnus), the shatn (F peregrinatar) , and the lagar 
{F. lugger), which are all trained by the natives for hawking , of 
hawks, the shtkara {Astur badtus), the goshawk {A. palumbartus), 
and the sparrow-hawk {Acciptter misms) Kingfishers of vanous 
kinds and herons are sought for their mum^e No bird is more 
popular with natives than the nunna {Aendot^es trtstis),& member 
of the starlmg family, which hves contentedly in a cage, and can be 
taught to pronounce words, especially the name of the god Rama 
Water-fowl are especially numerous Of game-birds, the flonken 
{Sypheotts aunia) is valuM as much for its ranty as for the delicacy 
of its flesh. Smw {Galhnago coelestis) abound at certain seasons, in 
such numbers that one gun has been known to make a bag of one 


hundred brace 111 a day Pigeons, jiartndges, quail, plover, ducki 
teal, sheldrake, widgeon — all of many varieties — complete the list of 
small game The red jungle fowl {Gaiius ferrugineus), supposed 
to be the ancestor of our own poultry, is not good eating , and the 
same may be said of the peacock {Pavo ms/afui), except when young 
The pheasant does not occur in Indu Proper, though a white variety 
IS found in Burma 

Reptiles -—The serpent tnl>e m India is numerous, they swarm 
in all the gardens, and intrude into the dwellings of the inhabitants, 
especially in the rainy season Most are comparatively _ .. 

harmless, but the bite of others is speedily fatal The 
cobra di capcllo {Naia tripudians) — the name given to it by the 
Portuguese, from the apjiearance of a hood which it jiroduces by 
the expanded skin about the neck — is the most dreaded It seldom 
exceeds 3 or 4 ft in length, and is about in thick, with a small 
head, covered on the forepart with large smooth scales . it is of a 
pale brown colour above, and the belly is of a bluish-whitc tinged 
with pale brown or yellow The Russclian snake {Vipera russellti), 
about 4 ft in length, is of a pale yellowish-brown, beautifufly 
vanegated with large oval spots of deep brown, with a white edging 
Its bite IS extremely fatal Itinerant showmen carry about the.se 
serpents, and cause them to assume a dancing motion lor the amuse- 
ment of the spectators They also give out that they render snakes 
harmless by the use of charms or music, — in reality it is by t xtracting 
the venomous fangs But, judging from the freijuent accidents 
which occur, they sometimes dispense with this jirecaution All 
the salt-water snake.s in India are poisonous, while the fresh-water 
forms are wholly innocuous 

The other reptiles include two species of crocodile {C porosui 
and C palustn^ and the ghanyal {Gavtalts gangeticus) These are 
more ugly in appearance than destructive to human life Scorpions 
also abound 

Fishes — All the wafers of India — the sea, the rivers and the tanks 
— swarm with a great variety of fishes, which are caught in every 
conceivable way, and furnish a considerable proportion of ^ 
the food of the poorer classes They are eaten fresh, or ** *“ 
as nearly fresh as may be, for the art of curing them ls not generally 
practised, owing to the exigencies of the salt monopoly In Burma 
the favourite relish of wga-pi is prepared from fish , and at Goalanda, 
at the junction of the Brahmaputra with the Ganges, and along the 
Madras coast many establishments exist for salting fish in bond 
The indiscnminate slaughter of fry, and the obstacles opjxised by 
irrigation dams to breeding fish, are said to be causing a sensible 
diminution in the supply in certain nvers Measures of conservancy 
have been suggested, but their execution would be almost impractic- 
able Among Indian fishes, the Cyprtmdae or carji family and the 
Stlurtdae or cat-fishes are best represented From the angler's 
point of view, by far the finest fish is the makseer {Barbustor), found 
in all hill streams, whether in Assam, the Punjab or the South One 
has been caught weighing 60 lb, which gave play for more than seven 
hours Though called the salmon of India, the makseer is really 
a species of barbel One of the richest and most delicious of Indian 
fishes is the hiBa {Clupea tltsha), which tastes and looks like a fat 
white salmon But the enhanced price of fish and the decreased 
supply throughout the country are matters of grave concern both to 
the government and the people 

Insects — The insect tribes in India may be truly said to be in- 
numerable The heat and the rains give incredible activity to noxious 
or troublesome insects, and to others of a more showy clams, i/lnise 
large wings surpaiss in brilliancy the most splendid colours of art 
Moscjuitoes arc innumerable, and moths and ants of the most 
destructive kind, as well as others equally noxious and disagreeable 
Amongst those which are useful are the bee, the silk-worm, and the 
insect that produces lac Clouds of locusts occasionally appear, 
which leave no trace of green behind them, and give the country 
over which they pa.ss the appearance of a desert Their size is aliout 
that of a mams finger, and their colour reddish. They are swept 
north by the wind till they stnke upon the outer ranges of tne 
Himalayas 

Political Divisions 

India (includmg Burma) has a total area of 1,766,597 sq m , 
and a population (1901) of 294,361,056 Of this total, 1,087,204 
sq m., with a population of 231,^,515, consists of British 
territory, administered directly by British officers ; while the 
remaining 679,393 sq m , with a population of 62,461,549, is 
divided up among various native states, all of which acknowledge 
the suzerainty of the paramount power, but are directly adminis- 
tered by semi-mdependent rulers, usually assisted by a British 
resident 

The British possessions are distributed into thirteen provinces 
of varying size, each with a separate head, but all under the 
supreme control of the governor-general in council 
These thirteen provmces or local governments are 1*^1/ 
Ajmer - Merwara, Andaman and Nicobar Islands, 

British Baluchistan, Bengal, Bombay, Burma, Central Provinces 



382 


INDIA 


[PEOPLE 


with lieiar, Coorg, Eastern Bengal and Assam, Madras, North- 
West Frontier Province, Punjab, and the United Provinces of 
Agra and Oudh Each of these provinces is described under its 
separate name. 

The native states are governed, as a nile, by native princes 
will) the help of a political officer appointed by the British 
government and residing at their courts. Some of 
nMtiv0 adnainiBter the internal affairs of thew states 

•tatet. with almost complete independence ; others require 
more assistance or a stricter control. These feudatory 
rulers possess revenues and armies of their own, and the more 
important exercise the power of life and death over their subjects ; 
but the authority of each is limited by treaties or engagements, 
or recogni/erl pracitce by which their sulxirdinatc dependence 
on the British government is determined, 'fhat government, 
as su/eram in India, does not allow its feudatories to form 
alliances with each other or with foreign states. It interferes 
when any chief misgoverns his people ; rebukes, and if needful 
remov'e.s, the oppressor ; protects the weak , and firmly imposes 
peace upon all. There are in all nearly 700 distinct units, which 
may be divided into the following groups. 

The most important states are Hyderabad, Mysore, Baroda, 
Kashmir and Jammu, the Rajputana Agc'iicy, and the Central 
India Agenev The first four of these are single units, 
each under its separate ruler , but Rajputana and 
Central India are political groups consisting of many 
states, enjoying different degrees of autemomy Rajputana is 
the n.ime of a great territorial circle, coiitaiumg twenty states 
m all , while under the Central India Agency there arc grouped 
148 states and petty chiefs. 

Amongst the minor states, subordinate to the various provincial 
governments, five are controlled by Madras, 354 by Bombay, 
many of tliem liemg quite petty , 36 by Bengal, of 
which Kuch Bchar 15 the chief ; 34 by the Punjab, 
lUnongst which the Phulkian Sikh stales and Bhawalpur 
.lie the most imjiortant , 2 under Eastern Bengal and Assam, 
!<; under the tcntrul Provinces, and 2 under Uie United 
Provinces. Burma contains a number of Shan states, which 
technically form part of British Indi.a, but are administered 
through their hereditary chiefs .\11 the most important of 
these native states are sejiarately described. 

In addition to the internal states, which have a fixed status, 
there are several fiontier tracts of India, whose status is fluc- 
tuating or not strictly defined. In Baluchistan there 
arc the native states of Kalat and Las Bela, and also 
tribal areas belongiog to the Marri and Bugti triljes. 
On the north-west frontier, in addition to the chief ships of Chitral 
and Dir, there are a number of independent tribes which reside 
within the political frontier of British India, but over which 
effective control has never been exercised The terrrtory belong- 
ing to these tribes, of whom the chief are the Wazins, Afruhs, 
Orakzais, Mohmands, Swatis and Baiouri.s, is attached to, but 
IS not strictly within, the North-West Frontier Province. 
Kashmir possesses as feudatories Grigit and a number of petty 
states, of which the most important are Hunza-Nagar and 
Chilas, but effective control over these outlying states has only 
been asserted m comparatively recent years for political reasons 
Nepal and Bhutan, though independent, are under various 
commercial and other agreements with the government of India 
On the north-cast frontier, as on the north-west, semi-mde- 
pendent tribes extend .icross the frontier into independent 
country Similarly Karenni, on the Burmese border, is not 
included in British territory', but the superintendent of the Shan 
states exercises some judicial and other powers over it. 
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The Peopae 

According to the census of 1901 the population of India 
(including Burma) was 294,361^056 But this vast mass of 
people does not constitute a smgle nationality, neither is it 
divided into a number of different nations of distinct blood 
and distinct language They^J&driwn, indeed, from four well- 
marked elements* the noiK^p^ trilies or aborigines of the 


country ; the Aryan or Sanskrit-speakmg race , the great mixed 
population which has grown out of a fusion of the two previous 
elements; and the Mahommedan invaders from the north-nwst. 
lliese four elements, however, have become inextricably mixed 
together, some predominating m one portion of the country, 
some in another, while all are found m every province and native 
state. The chief modem divisions of the population, therefore, 
do not follow the lines of blood and language, but of rehgion and 
caste. 

Of the four elements already enumerated the oldest are the 
wild tribes of central India, such as the Bhils and Gonds, who 
probably represent the original inhabitants of the country 
These number some 11,000,000. Second come the Dravidians 
of the south, amounting to about 54,000,000 Thirdly come the 
Aryans, inhabiting mainly that portion of India north of the 
Nerhudda which is known as Hindustan proper. Of these only 
the Brahmans and Rajputs, about 20,000,000, are of pure Aryan 
blood. The remammg 135,000,000 Hindus represent the fusion 
of Aryan and non-Aryan elements. Fourthly come the Mahom- 
mcdaiis, numbering some 62,000,000. Many of tliera are the 
descendants of Arab, Afghan, Mogul and Persian mvaders, and 
the remainder are converts made to Islam m the course of the 
centuries of Mahommedan rule 

The census report of 1901 divided the population of India into 
seven distinct racial types the Turko-Iranian type, represented by 
the Balacb, Brahui and Afghans of the Baluchist.in a 1 1 
Vgency and the North-\Vc*st Frontier Province , the " 

Indo-Aryan type, occupying the Punjab, Rajputana and vP**- 

Kashmir, and having as its characteristic membets the Rajputs, 
Khatns and Jats ; the Scytho-Dravulian type of western India, 
comprising the Mahraltas , the Kunbis, and the Coorgs, probably 
formed by a mixture of Scythian and Draviclian elements, the 
\ryo-Dravidian type found in the United Provinces, in parts of 
Rajputana, and in Behar, represented in its upper strata by the 
Hindustani Brahman, and m its lower bv the Chamar This type 
IS probably the result of the intermixture, in varying proportions, 
of the Indo-Aryan and Dravidian types, the former clement pre- 
dominating m the higher groups and the latter in the lower. The 
hfth type is the Mongolo- Draviclian of Bengal and Orissa, comprising 
the Bengal Brahmans and Kayasths, the Mahommedans of Eastern 
Bengal, and other groups peculiar to this part ot India It is pro- 
bably a blend of Draviclian and Mongoloid elements with a strain of 
Indo-.\ryan blood in the higher groups The sixth type is the Mongo- 
loid of the Himalayas, Nepal, Assam and Burma, represented by 
the Kanets of Lahoul anci Kulu, the Lcpchas of Darjeeling, the 
Limbus, Murmis and Gurungs of Nepal, the Bodo of Assam, and 
the Burmese Seventh and last comes the DraVidian type, extending 
from Ceylon to the valley of the Ganges, and jservading the whole of 
Madras and Mysore and most of Hyderabad, the Central Provinces, 

I Central Incha and Chota Nagpur Its most characteristic repre- 
sentatives are the Pamyans of the south Indian hills and the Santals 
of Chota Nagpur This is probably the onginal tyfie of the popula- 
tion of India, now modlfiecl to a varying extent by the admixture of 
Aiyan, bcythian and Mongoloid elements 

It IS apparently from the differences m civilization and political 
power resulting from these successive strata of conquerors ovei the 
conquered that the Hindu system of caste arose A caa/a 
caste IS defined in the census report of 1901 as a collection 
of families or groups of families bearing a common name, which 
usually denotes or is associated with a specific occupation , claiming 
common descent from a mythical ancestor, human or dmne, pro- 
fessing to follow the same calimg, and regarded by those who are 
competent to give an opinion as forming a single homogeneous 
commumty A caste is almost invariably endogamous, in the sense 
that a member of the large circle denoted by the common name may 
not marry outside that circle, but within the circle there are usually 
a number of smaller circles, each of which is also endogamous Thus 
It 13 not enough to say at the present day that a Brahman cannot 
marry any woman who is not a. Brahman , his wife must not only 
be a Brahman, bat must also belong to the same endogamous 
division of the Brahman caste The origin of caste was described 
by Sir Denzil Ibbetson in the Punjab Census Report of i88i m the 
following terms * *' We have the following steps in the process by 
which caste has been evolved in the Punjab — (1) the tnbal divisions 
common to all primitive societies , (2) the gilds based upon hereditary 
occupation common to the middle life of all communities , (3) the 
exalmbon ot the pncstly office to a degree unexampled in other 
countries. (4) the exaltation of the Lcviticai blood by a special 
insistence upon the necessarily hereditary nature of occupation . 
[5) the preservation and support of this pnnciplc by the elaboration 
TTom the dieones the Hindd creed or cosmogony of a purely 
artificial set of rules rqpilatmg’ marriage and intermarimge, declaring 
certain occupations and foMS to be impure and polluting, and 
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prescniniw tiw conidittoos and degree of aocuU mtercoucse permitted 
between the several castes Add to these the pnde of soaal rank 
and the pride of bloody which are natural to man, and which alone 
could reconcile a nation to restrictions at once irksome from a 
domestic and burdensome from a material point of view, and it is 
hardly to be wondered at that caste should hare assumed the rigidity 
which distingmsbes it in India ” Caste has, m fact, come to the 
chief dominating factor in the life of the ordinary native of India 
\11 a man’s actions from the cradle to the grave arc regulated by it , 
and the tendency in modem India is for tnbes to turn into castes 
So widespread is its mfluence that, though ongmally a purely Hindu 
institution, it has come to exercise considerable influence over then 
Mahommedan neighbours (see Caste) 

The chief Indian religions with the numbers of their followers 
according to the census of 1901 are Hindu (207,147,026), 
Mahommedan (62,458,077), Buddhist (9,476,759), Sikh 

* (2,195,339), Jam (1,334,148), Christian (2,923,241), 

Parsee (94,190), and Animist (8,584,148) The oldest of these 
religions is Animism {q v ), which represents the beginnmgs of 
religion m India, and is still professed by the more primitive 
tribes, such as Santals, Bhils and Gonds. Tlie transition from 
this crude form of religion to popular Hinduism {qv)is compara- 
tively easy The most obvious characteristics of the ordinary 
Hindu are that he worships a plurality of gods, looks upon the 
cow as a sacred animal, and accepts the Brahmanical supremacy 
(see Brahmanism) and the caste system , and when it is a question 
whether one of the animistic tribes has or has not entered the 
fold of Hinduism, these two latter points seem to be the proper 
test to apply On the other hand there are various offshoots from 
orthodox Hinduism, the distinguishing feature of which, in then 
earlier history at least, is the obliteration of caste distinctions 
and the rejection of the Brahmanical hierarchy It is doubtful 
if Buddhism, and still more so if Jainism and Sikhism, all 
of which arc commonly recognized as distinct religions, c\cr 
differed from Hinduism to a greater extent than did the tenets 
of the earlier followers of Qiaitanya in Bengal or those of the 
Lingayats in Mysore , and yet these latter two are regarded 
only as sects of Hinduism Considerations of their histoiy 
and past political importance have led to the elevation of 
Buddhism, Jainism and Sikhism to the rank of independent 
religions, while the numerous other schismatic bodies arc held 
to be only sects But there is a marked tendency both on the 
part of the sects and of the distinct religions to lapse into the 
parent religion from which they sprang In this way both 
Buddhism (qv) and Jams (qv ) have almost been swallowed 
up by Hinduism , Sikhism (? t/ ) is only preserved by the military 
lequirements of the British, and even the antagonism between 
Hindu and Mahommedan is much less acute than it used to be. 
The bewildering diversity of religious beliefs collected under 
the name of Hinduism lias no counterpart amongst the Mahom- 
medans (see Mahommedan Rei icion), who arc limited as to their 
mam tenets by the teaching of a single book, the Koran The two 
mam sects are the Sunnis and the Shiahs In India the Sunnis 
greatly preponderate, but they usually share with the Shiahs 
their veneration for Hasan and Husain and strictly observe 
the Mohurrum. 

The Mahommedans of India may be divided into two classes, 
pure Mahommedans from the Mogul and Pathan conquering races, 
ajid Mahommedan converts, who differ very little from the 
surrounding Hindu population from which they onginallj^ sprang. 
The pure Mahommedans may again be subdivided into four 
sections • Moguls, or the descendants of the last conquering race, 
mcludbg Persians , Afghans or Pathans, who from their prox- 
imity to the frontier are much more stronj^ly represented, 
chiefly in the Pimjab and in the Rohilkhand division of the United 
Provinces , Sayads, who claim to be lineally descended from the 
Prophet , and Sheikhs, which is a name often adopted by con- 
verts ‘Hhic remainder arc unspecified, but the following tribes 
or classes among Indian Mussulmaas are worthy of notice In 
Bengal the vast majority of the Mahommedans manifestly belong 
to the same race as the lowest castes of Hindus They are them- 
selves subdivided into many classes, which in their devotion to 
hereditary occupations are scarcely to be distinguished from 
Hindu castes In the Punjab, besides the Pathan immigrants 
from across the frontier, Islam has taken a strong hold of the 


native population The census returned large numliers of Jats, 
Rajputs and Gujars among the Mussulmans. Here, again, 
the Mahommedans are not strongly distinguished from their 
Hindu brethren. Bombay possesses three peculiar classes of 
Mussulmans, each of which is specially devoted to mantime 
trade — the Memons, chiefly in Sind ; the Borah.s, mainly in 
Gujarat , and the Khojahs, of whom half live in the island of 
Bombay In southern India the majority are known as Doocani 
Mussulmans, being descendants of the armies led by the kings 
and nawabs of the Deccan But the two peculiar races of the 
south are the Moplahs and the Labbays, both of which are seateil 
along the coast and follow a seafaring life They are descended 
from the Arab traders who settled there m very early times, and 
were recruited paitly by voluntary adhesions and partly b\ 
forcible conversions during the persecutions of Hyder Ah and 
Tippoo bultan The Moplahs of Malabar ore notorious for 
repeated outbreaks of blood> fanaticism. In proportion to the 
total population Islam is most strongly represented in the North- 
West Frontier Province, where it is the religion of 92 % of tiu' 
inhabitants, then follow Kashmir and Smd with about 75% 
each. Eastern Bengal and Assam with 58 %, Uie Punjab with 
49 %, Bengal with 18 %, and the United Provinces with 14 % 
In the great Mahommedan state of Hyderabajd the proportion is 
only 10 % It appears that the Mahommedans generally lend 
to increase at a faster rate than the Hindus 

The Sikh religion is almost entirely confined to tlic Punjab Ol 
the total number oi 2,195,339 Sikhs all but O4.352 are lounil in llu 
Punjab, ami two thirds of tlie remainder are in the United Provinces 
and Kaslimir winch adjoin it 

Buddhism bail disappeared from India long before the East India 
Company gamed a foothold in the country, and at the present day 
there are very few Buddhists in India jiroper Of the 9,47b, 759 
enumerated m the census ol 1901 all but some three hundred thousand 
were in Burma The greater jiort of the leinauuiir arc found in 
Bengal on the boidtrs of Biiiina, on the liordirs of Nepal, 'libel 
and Bhutan, and m the bpili, Laiiul and Kanawar districts of tin 
Punjab Himalayas, v litre many of the inhabitants are of Tibet.in 
origin 

More than two-fliths of the Jams in India are found in Bombax 
and its native states, including Baroda Ihcy are proportionally 
most numerous m central and western Hujputana and In (iiijarat 
and Cinlral India 

The Parstes, though influential and wealthy, are a veiy small 
community, numbering only 94,000, of whom all but 7<x» arc found 
m Bombay llie remainder art scatterid all over India, but are 
most numerous in Hyderabad, the Central India Agency, aiul th( 
Central Provinces 

The Christian community numbers 2,923,241, of whom, 2,0^4,313 
arc nativwj and the remainder b.urupcans and Eurasians Of the 
native Chrtstian.s aliout two-hflhs arc Homan Catholics and ont- 
cighth Uniat Syrians , one-ninth belong to tlie Anglican eommimion, 
onc-cleventh arc Jacobite Syrians, and one-tw'clfth art Baptists . 
while Lutherans, Methodists and Presbyterians are also representetj 
Nearly two-thirds of the total number are found m the Matlras 
Presidency, including its native states In Cochin and Iravancon, 
where the Syrian church lias most of its adherents, nearly a quarter 
of the entire population profess the Christian faith More than four- 
fifths of the Cnnstians in Madras proper are found in the eight 
southernmost districts, the scene of the labours of St Francis Xavier 
and the Protestant missionary Schwarz The adherents of the Syrian 
church, known as " Christians of St I homas," m Malabar, Travancorc 
and Cochin are the most ancient Christian community in the south 
.After these come the Roman Catholics, who trace their ongin to the 
teaching of St Francis Xavier and the Madura Jesuits The Pro- 
testant churches date only from about the beginning of the 19th 
century, but their progrc!»s since that time has been considerable 
As IS to be expected in the c.ise of a religion with a strong proselytizing 
agency, the growth of Christianity is far more rapid than that of 
the general population Taking native Chnstuna alone, their 
numbisrs increased from 1,346,288 in 1872 to 2,664,513 m 1901, 
and the rate of increase in the thirty years was even greater than 
these figures would show, because they include the Syrian church, 
whose numbers are pracbcally constant The classes most receptive 
of Chnstianity are those who are outside tlie Hindu intern, or whonis 
Hinduism re^rds as degraded Amongst the Hindu higher castes 
there are serious obstacles m the way of conversion, of which family 
influence and the caste system are the greatest 

Languages . — According to the linguistic survey of India 
no fewer than 147 distinct languages are recorded as verna- 
cular m India These are grouped according to the following 
system : — 
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Vernaculars of India 

Number of 
languages spoken. 

Mdlayo-f'ol)ncsian Family — 

Malay (irom) {7831) , ... 2 

Mon-Khiiur Family (427,760) . . . .4 

fibeto-C-lunese Family — 

'1 ibtto-Burman Sulj-family (9,560,454) . 79 

Siamese-Chincsc Sub-family (1,724,085) . . 9 

Dravidian Family (56,514,524) . . . . 14 

Munda Family (3,179,275) ... .10 

Indo-European Family, Aryan Sub-family — 

Iranian Branch (1,377,023) . . 3 

Indo- \ryan Branch (219,780,650) . . . 22 

Semitic Family (}2, 881) ... ... 1 

Hamitic Family (5530) i 

Unclassed languages 2 

Andamanese (1882) 

Cipsv Languages (344. M3) 

Others (125) 

Total Vernaculars of India .... 147 

The only representatives of the Malayo- Polynesian group in India 
arc the bclungs of the Mergui Archipelago and the Nicobarese 
The Mon-Khmer family, which is most numerous in Indo-China, is 
here represented by the Talamgs of southern Burma and the Khasis 
of Assam Of the Tibcto-Chinese family, the 1 ibeto-Burman sul>- 
family, as its name implies, is spoken from Tibet to Burma , while 
the Siamese-Chinesc subfamuy is represented by the Karens 
and Shans of Burma The Munda or Kolarian family, which is 
now distinguished from the Dravidian, is almost confined to Chota 
Nagpur, its best-known tribe being the Santals Ihe Dravidian 
family includes the four literary languages of the south, as well as 
many dialects spoken by hill tribes in central India, and also the 
isolated Brahiu in Baluchistan Of the Indo-Iitiropean family, the 
Iranian branch inhabits Persia, Afghanistan and Baluchistan , 
while the lndo-.\ryan branch is spoken by the great mass of the 
people of northern India The only Semitic language is Arabic, 
found at Aden, where also the Hamitic Somali was returned Gipsy 
dialects arc used by the nomadic trilxis of India, while \ndamanese 
has not been connected by philologists with any recognized family 
of speech 

All the chief languages of India are described under their separate 
names 

Educaiton. — The existing system of education in India is 
mainly dependent upon the government, fjeing directly organized 
by the state, at least in its higher departments, assisted through- 
out by grants-m-aid and under careful inspection But at no 
period of its history has India been an altogether unenlightened 
country. The origin of the I)c\a-Nagari alphabet is lost m 
antuiuity, though that is generally admitted not to lie of indi- 
genous invention Inscriptions on stone and copper, the palm- 
leaf records of the temples, and in later days the widespread 
manufacture of paper, all alike indicate, not only the general 
knowledge, but also the common use, of the art of writing 
From the earliest times the caste of Brahmans has preserved, 
by oral tradition as well as in MSS., a literature unrivalled alike 
in Its antuiuity and m the intellectual subtlety of its contents 
'rhe Mahommedan invaders introduced the profession of the 
historian, which reached a high degree of excellence, even as 
compared with contemporary Europe Through all changes 
of government vernacular instruction in its simplest form has 
alwa) s been given, at least to the children of respectable classes, 
in every large village On the one hand, the iols or seminaries for 
teaching Sanskrit philosophy at Benares and Nadiya recall the 
schools of Athens and Alexandria ; on the other, the importance 
attached to instruction in accounts reminds us of the picture 
which Horace has left of a Roman education. E\en at the 
present day knowledge of reading and writing is, owing to the 
teaching of Buddhist monks, as widely diffused throughout 
Burma as it is in some countries of Europe. English efforts 
to stimulate education have ever been most successful when 
4 t)ased upon the existing indigenous institutions. 

During the early days of the East India Company’s rule the 
promotion of education was not recognized as a duty of govern- 
ment The enlightened mind of Warren Hastings did indeed 
anticipate his age by founding the Calcutta madrasa for Mahom- 
medan teaching, and by affording steady patronage alike to 
Hindu pundits and European students. But Wellesley’s schemes 
of imperial dominion did not extend beyond the establishment 


of a college for English officials. Of the Calcutta colleges, that 
of Sanskrit was founded in 1824, when Lord Amherst was 
governor-general, the medical college by Lord William Bentinck 
m 1835, the Hooghly madrasa by a wealthy native gentleman 
m 1836. The Sanskrit college at Benares had been established 
in 1791, the Agra college in 1823 Meanwhile the missionaries 
made the field of vernacular education their own. Discouraged 
by the official authorities, and ever liable to banishment or 
deportation, they not only devoted themselves with courage 
to their special work of evangelization, but were also the first 
to study the vernacular dialects spoken by the common people 
Just as two centuries earlier the Jesuits at Madura, in the 
extreme south, composed works in Tamil, which arc still acknow- 
ledged as classical by native authors, so did the Baptist mission 
at Serampur, near Calcutta, first raise Bengali to the rank of a 
literary dialect. The interest of the missionaries in education, 
which has never ceased to the present day, though now compara- 
tively overshadowed by government activity, had two distinct 
aspects. They studied the vernacular, in order to reach the 
people by their preaching and to translate the Bible , and they 
taught English, as the channel of non-sectarian learning 
At last the government awoke to its own responsibility 
in the matter of education, after the long and acrimonious 
controversv between the advocates of English and vernacular 
teaching had worn itself out The present system dates from 
1854, Ijeing based upon a comprehensive despatch sent out by 
Sir C Wood (afterwards Lord Halifax) m that year At that 
time the three universities were founded at Calcutta. Madras 
and Bombay , English-teaching schools were established in 
every district , the benefit of grants-in-aid was extended to the 
lower vernacular institutions and to girls’ schools , and public 
instruction was erected into a department of the administration 
in every province, under a director, with a staff of inspectors 
In some respects this scheme may have been in advance of the 
time ; but it supplied a definite outline, which has gradually 
been filled up with each succeeding year of progress A network 
of schools has now been spread over the country, graduated from 
the indigenous village institutions up to the highest colleges 
All alike receive some measure of pecuniary support, which is 
justified by the guarantee of regular inspection , and a series 
of scholarships at once stimulates efficiency and opens a path to 
the university for children of the poor 

During Lord ('urzon’s term of office the whole system of 
education in India was examined, reported upon and improved 
The five universities of Calcutta, Madras, Bombay, Allahabad 
and Lahore, which were formerly merely examining bodies 
had their senates reformed by the introduction of experts , 
while hostels or boarding-houses for the college students were 
founded, so as to approach more nearly to the English ideal 
of residential institutions The schools for secondary' education 
were found to lie fairly prosperous, owing to the increasing 
demand for English education , but more teachers and more 
inspectors were provided In the primary schools, however, 
which provide vernacular teaching for the masses, there were 
only 4j million pupils to the 300 millions of India In 1901 three 
out of every four country villages had no school, only 3,000,000 
boys, or less than one-fifth of the total number of school-going 
age, were in receipt of primary education, and only one girl for 
every ten of the male sex, or 2J % of the female population of 
school-going age In order to remedy these defects primary 
education was made a first charge upon provincial revenues, 
and a permanent annual grant of £213,000 was made from the 
central government, with the result that thousands of new 
primary schools have since been opened The technical schools 
may be divided into two classes, technical colleges and schools 
and industrial schools The former include colleges of engineering 
and agriculture, veterinary colleges, schools of art and similar 
institutions. Several of these, such as the Rurki and Sibpur 
engineering colleges, the college of science at Poona, the Victoria 
Jubilee Institute at Bombay and some of the schools of art, have 
shown excellent results Tbe agricultural colleges have been 
less successful. The industrial schools were largely engaged in 
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1901 m teaching carpentry and smithy-work to boys who never 
intended to be carpenters or smiths , but this misdirection of 
industry has since been remedied, and the industrial schools 
have been made the first stepping-stone towards a professional 
career In addition a number of technical scholarships of £150 
each have been founded tenable in Europe or America. 

Administration 

By the act of parliament which transferred the government 
of India from the company to the crown, the administration 
in England is exercised by the sovereign through a secretary 
of state, who inherits all the powers formerly belonging to 
the Court of Directors and the Board of Control, and who, as 
a member of the cabinet, is responsible to parliament In 
administrative details he is assisted by the Council of India, an 
advisory body, with special control over finance This council 
consists of not more than fifteen and not fewer than ten members, 
appointed by the secretary of state for a term of seven years, 
of whom at least nine must have served or resided in India for 
ten years A Hindu and a Mahommedan were for the first 
time appointed to the council in 1907 

At the head of the government in India is the governor- 
general, styled also viceroy, as representative of the sovereign. 

lie IS appointed by the crown, and his tenure of office 
suprtm* IS five years. The supreme authority, civil and 
Qovra- military, including control over all the local govern- 
ments, is vested m the governor-general in council, 
commonly known as “ the Government of India,” which has 
Its seat at Calcutta during the cold season from November to 
April, and migrates to himla in the Punjab hills for the rest of 
the year The executive council of the governor-general is 
composed of six ordinary members, likewise appointed by the 
crown for a term of five years, of whom three must have served 
for ten years m India and one must be a barrister, together 
with the commander-in-chief as an extraordinary member 
A Hindu barrister was first appointed a member of council in 
1909 The several departments of administration — Foreign, 
Home, Finance, Legislative, Army, Revenue and Agriculture 
(with Public Works), Commerce and Industry ' — are distributed 
among the council after the fashion of a European cabinet, 
the foreign portfolio being reserved by the viceroy , but all 
orders and resolutions are issued in the name of the governor- 
general in council and must be signed by a secretary 

For legislative purposes the executive council is enlarged 
into a legislative council by the addition of other members, 
ex officio, nominated and elected In accordance 
Lefiaim- With regulations made under the Indian Councils Act 
tiv* 1909, these additional members number 61, making 
Coaacii. gg viceroy, so arranged as to give 

an official majority of three The only ex-offiew additional 
member is the lieutenant-governor of the province m which the 
legislative council may happen to meet, nominated members 
number 35, of whom not more than 28 may be officials , while 25 
are elected, directly or indirectly, with special representation 
for Mahommedans and landholders. Apart from legislation, the 
members of the council enjoy the nght to interpellate the 
government on all matters of public interest, including the 
putting of supplementary questions ; the right to move and 
discuss general resolutions, which, if carried, have effect only 
as recommendations , and the nght to discuss and cntici/e 
m detail the budget, or annual financial statement 

The local or provincial governments are fifteen in all, with 
varying degrees of responsibility. First stand the two presi- 
dencies of Madras (officially Fort St George) and Bombay, each 
of which IS administered by a governor and council appointed 
by the crown. The governor is usually sent from England ; the 
members of counal may number four, of whom two must have 
served in India for ten years. Next follow the five lieutenant- 
governorships of Bengal, the United Provinces of Agra and 
Oudh, the Punjab, Burma, and Eastern Bengal and Assam, 
for each of which a council may be appointed, beginning with 
* An additional member (Education) was added in 1910 


Bengal Last come the chief commissionershijis, of which 
the Central Provinces (with Berar) rank scarcely below the 
lieutenant - governorships, while the rest — the North-West 
Frontier Province, British Baluchistan, Ajmer-Merwara, Coorg 
and the Andamans — are minor charges, generally associated with 
political supervision over native states or frontier tribes The 
two presidencies and also the five lieutenant-governorships 
each possesses a legislative council, modelled on that of the 
governor-general, but so that in every case there shall be a 
majority of non-official memljers, varying from 13 to 3. 

Within the separate provinces the administrative unit is 
the district, of which there are 249 in India In every province 
except Madras there are divisions, consisting of three 
or more districts under a commissioner The title 
of the district officer vanes according to whether the province 
IS ” regulation ” or “ non-regulation ” This is an old dis- 
tinction, which now tends to become obsolete ; but broadly 
sjjeaking a larger measure of discretion is allowed in the non- 
regulation provinces, and the district officer may be a military 
officer, while in the regulation provinces he must be a member 
of the Indian civil service. In a regulation province the 
district officer is styled a collector, while m a non-regulation 
province he is called a deputy-commissioner The chief non- 
regulation provinces are the Punjab, Central Provinces and 
Burma ; but non-regulation districts are also to be found in 
Bengal, Eastern Bengal and Assam, the United Provinces 
and Smd 

The districts are partitioned out into lesser tracts, whnh 
are strictly units of administration, though subordinate ones 
The system of partitioning, and also the nomenclature, vary in 
the different provinces , but generally it may be said that 
the subdivision or tahstl is the ultimate unit of administration 
The double name indicates the twofold principle of separation 
the subdivision is properly the charge of an assistant magistrate 
or executiv^e officer, the tahstl is the charge of a deputy -collector 
or fiscal officer , and these two offices may or may not be in the 
same hands Broadly speaking, the subdivision is characteristic 
of Bengal, where revenue duties arc in the background, and 
the tahstl of Madras, where the land settlement requires attention 
year by year There is no administrative unit below the sub- 
division or tahstl The thana, or police division, only exists 
for police purposes The pargana, or fiscal division, under 
nativ’e rule, has now but an historical interest The village 
still remains as the agricultural unit, and preserves its inde- 
pendence for revenue purposes in most parts of the country. 
The township is peculiar to Burma 

Bengal (including Eastern Bengal and Assam), Madras, 
Bombay and the old North-Western Provinces each has a 
high court, established by charter under an act of 
parliament, with judges appointed by the crown, 

Of the other provinces the Punjab and Lower Burma Sarvlct. 
have chief courts, and Oudh, the Central Provinces, 

Upper Burma, Smd and the North-West Frontier Province 
have judicial commissioners, all established by local legislation 
From the high courts, chief courts and judicial commissioners 
an appeal lies to the judicial committee of the privy council 
in England Below these courts come district and sessions 
judges, who perform the ordinary judicial work of the country, 
civil and criminal Their jurisdictions coincide for the most 
part with the magisterial and fiscal boundaries But, except 
m Madras, where the districts are large, a single civil and sessions 
judge sometimes exercises jurisdiction over more than one 
district In the non-r^ulation territory judicial and executive 
functions are to a large extent combined in the same hands. 

The law administered m the Indian courts is described m 
the article Indian Law 

The chief of the Indian services is technically known as the 
Indian civil service. It is limited to about a thousand members, 
who are chosen by open competition in England 
between the ages of twenty-two and twenty-four ‘sarvlw. 
Nearly all the higher appointments, administrative 
and judicial, are appropriated by statute to this service, with 

XIV 13 



INDIA 


[ADMIN ISTHATION 


386 


the exception of a few held by military officers on civil duty 
in the non - regulation provinces. Other services mainly or 
entirely rccniited m England are the education department, 
police, enginoenng, public works, telegraph and forest services. 
In addition to the British officials employed in these services, 
there is a host of natives of India holding superior or subordinate 
appointments in the government service. According to a 
calculation made in 1904, out of 1370 appointments with a salary 
of £800 a year and upwards, 1263 were held by Euro[jeans, 15 
by Eurasians and 92 by natives of India. But below that line 
natives of India greatly preponderate , of 26,908 appointments 
ranging between £800 and £60 a year, only 5205 were held by 
Europeans, 5420 by Eurasians and 16,283 by natives. 

These figures show that less than 6500 Engbshmen are 
employed to rule over the 300 millions of India. On tlie other 
hand, natives manage the greater part of the administration 
of the revenue and land affairs and magisterial work The 
subordinate courts throu^out India arc almost entirely manned 
by native judges, who sit also on the bench in each of the High 
Courts. Similarly in the other services. There are four engmeer- 
ing colleges in India, which furnish to natives access to the 
higher grades of the public works department ; and the pro- 
vincial education services are recruited solely in India. 

Though the total strength of the army in India has undergone 
little change, important reforms of organwation have ^en 
effected in recent years which have greatly improved 
Army. efficiency In 1895, after long discussion, the 

old presidency system was abolished and the whole 
army was placed under one commander -in -chief, though it 
was not till 1904 that the native regiments of cavalry and 
infantry were re-numbered consecutively, and Uie Hyderabad 
contingent and a few local battalions were incorporated with 
the rest of the army. About the same time (1903) the designer 
tion of British officers serving with native troops was changed 
from “ Indian Staff Corps ” to “ Indian Army.” The entire 
force, British and native, is now subdivided into a Northern 
and a Southern Army, with Burma as an independent command 
attached to the latter. Each of these armies is organized m 
divisions, nine in number, based on the principles that the troops 
in peace should be trained in units of command similar to those 
in which they would take the field, and that much larger powers 
should be entrusted to the divisional commanders. At the 
same time large sums of money have been expended on strategic 
works along the north-west frontier, supply and transport 
has been reorganized, rifle, gun and ammunition factories have 
been established, and a Staff College at Quetta. 

In 1907-1908 the actual strength of the army m India numbered 
227,714 officers and men, of whom 73,947 were British troops; 
and the total mibtary expenditure amounted to £17,625,000, of 
which £2,996,000 was for non-effective charges In addition, the 
reserve of the native army numbered 34,846 men, the volunteers 
3 1,962, the frontier militia (including the Khyber Rifles) 
about 6000, the levies (chiefly m Baluchistan) about 6000, 
and the military police (chiefly in Burma) about 22,000. These 
figures do not include the Imperial Service troops, consisting 
of cavalry, infantry and transport corps, about 18,000 m all, 
which are paid and officered by the native states furnishing 
them, though supervised by British inspectors. The mihtary 
forces otherwise maintained by the several native states are 
estimated to number about 100,000 men, of varying degrees 
of efficiency. 

The police, it is admitted, still form an unsatisfactory part 
of the administration, though important reforms have recently 
Poi/c*. introduced The present system, which is 

modelled somewhat on that of the Irish constabulary, | 
dates from shortly after the ilutinv, and is regulated for the 
greater part of the country by an act passed in i86j. It provides 
a regular force in each district, under a supermtendent who is 
almost always a European, subordmate for general purposes 
to the district magistrate. For the preservation of order this 
force is by no means inefficient, but it fails as a detective agency 
and also in the prosecution of crime, being distrusited by the 


people generally. As the result of a Commission appointed 
in 1902, a considerable addition has been made to the expenditure 
on pohee, which is being devoted to increasing the pay of all 
the bwer grades and to augmenting the number o£ investigatmg 
officers. In 1901 the total strength of the civil polite force 
was about 145,000 men, maintained at a total cost of about 
£2,200,000. In addition, the village watchmen or chaukidars, 
a primitive institution paid from local sources but to some 
extent incorporated in the general system, aggregated about 
700,000; while a special forte of military police, numbering 
about 20,000, under officers seconded from the army, is main- 
tained along the frontier, more especially in Burma. 

llie administration of gaols in India can be described more 
favourably. As a rule, there is one gaol in eath district, under 
the management of the civil surgeon. Disciphne 
IS well mamtamed, tiiough separate confinement 
IS practically unknown , and various industries (especially 
carpet- weaving) are profitably pursued wherever possible 
So much attention has been directed to diet and sanitation 
that the death-rate compiu’es well with that of the general working 
population : m 1907 it was as low as 18 per 1000. Convicts 
with more than six years to serve are transported to the Andaman 
Islands, where the penal settlement is organized on an elaborate 
system, permitting ultimately self-support on a ticket of leave 
and even marriage. In 1907 the daily average gaol population 
in India was 87,306, while the convicts in the Andamans numbered 

14,235- 

Local self-government, municipal and rural, in the form m which 
it now prevails ui India, is essentially a product of British rule 
Village communities and trade gilds m towns existed ^ , 

previously, but these were only rudimentary forms of 
self-government The beginnings of municipal govern- ^ 
ment occurred in the Presidency towns Apart from these tlie act 
of 1850 lospecting inmrovements in towns initiated consultative 
committees In 1870 Lord Mayo delegated to local committees tlie 
control over these improvement funds But the system at present 
m force is based upon legislation by Ixird Ripon m 1882, providing 
for the establishment of municipal committees and lot.d boards, 
whose members should bo chosen by election with a preponderance 
of non-official members The largo towns of Calcutta, Bombay and 
Madras have municipalities of this character, and there are large 
numbt^rs of municipal committees and local boards all over the 
country There are also Port Trusts m the great maritime cities 
oi Calcutta, Bombay, Madras, Karachi and Rangoon. 

As the land furnishes the main source of Indian revenue, 
so the assessment of the land tax is the mam work of Indian 
administration. No technical term is more familiar 
to Anglo-Indians, and none more strange to the slttu- 
English public, than that of land settlement. No mear.’ 
subject has given rise to more voluminous controversy. 

It will be enough in this place to explain the general princ iples 
upon which the system is based, and to indicate the chief differ- 
ences of application in the several provinces. That the state 
should appropriate to itself a direct share in the produce of the 
soil is a fundamental maxim of Indian finance that has been 
recognized throughout the East from time immemorial. The 
germs of rival systems can be traced in the old mihtary and 
other service tenures of Assam, and in the poll tax of Burma, 
&c. The exclusive development of the land system is due to 
two conditions, — a comparatively hi^ state of agriculture 
and an organiz^ plan of admimstration,— both of which are 
supplied by the primitive village commumty. During the 
lapse of untold generations, despite domestic anarchy and 
foreign conquest, toe Hindu village has in many parts presmred 
its simple customs, written in the imperishable tablets of tradition 
'Fhe land was not held by private owners, but by occupiers under 
the petty corporation ; toe revenue was not due from individuals, 
but from the commumty represented by its head-man. The 
aggregate harvest of the villa^ fiekls was thrown into a common 
fund; and before the general distribution the head-man was 
bound to set ^de the share of the state. No other system of 
taxation could be theoretically more just, or m pradace less 
obnoxious to the people. Such is an outhne of the land system 
as It may be found at the present day throughout large pordons 
of India both under Bridsb and native rule and suito we may 
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fancy it to have been universally before the Mahommedan 
conquest. The Mussulmans brought with them the avarice 
of conquerors, and a stringent system of revenue collection 
Under the Mogul empire, as organized by Akbar the Great, 
the share of the state was fixed at one-third of the gross produce 
of the soil , and a regular army of tax-collectors was permitted 
to intervene between the cultivator and the supreme government 
The entire vocabulary of the present land system is borrowed 
from the Mogul administration The zamindar himself is a 
creation of the Mahommcdans, unknown to the earl> Hindu 
system He was originally a mere tax-collector, or farmer 
of the land revenue, who agreed to furnish a lump sum from 
the tract of country assi^ed to him If the Hindu village 
system may be praised for its justice, the Mogul farming system 
had at least the ment of efficiency. Shah Jahan and Aurangzeb 
extracted a larger land revenue than the British do. When 
the government was first undertaken by the East India Company, 
no attempt was made to understand the social system upon 
which the land revenue was based. The zamindar was con- 
spicuous and useful , the village community and the cultivating 
ryot did not force themselves into notice. TTie zamindar seemed 
a solvent person, capable of keeping a contract , and his official 
position as tax-collector was confused with the propiictary 
rights of an English landlord The superior stability of the 
village system was overlooked, and in the old provinces of 
Bengal and Madras the village organization has gradually 
been suffered to fall into decay. The consistent aim of the 
British authonties has been to establish private property m 
the soil, so far as is consistent with the punctual payment of 
the revenue. The annual government demand, like the succes- 
sion duty in England, is universally the first liability on the 
land , when that is satisfied, the registered landholder has powers 
of sale or mortgage scarcely more restricted than those of a 
tenant in fee-simple At the same time the possible liardships, 
as regards the cultivator, of this absolute right of property 
vested m the owner have been anticipated by the recognition 
of occupancy rights or fixity of tenure, under certain conditions 
Legal rights are everywhere taking the place of unwritten 
customs Land, which was before merely a source of livelihood 
to the cultivator and of revenue to the state, has now become 
the subject of commercial spe<*ulation. llie fixing of the revenue 
demand has conferred upon the owner a credit which he never 
before possessed, by allowing him a certain share of the unearned 
increment. This credit he may use improvidently, but none the 
less has the land system of India been raised from a lower to 
a higher stage of civilization. 

The means by which the land revenue is assesseil is known as 
settlement, and the assessor is styled a settlement olheer In Bengal 
the assessment has been acccraplished once and for all, but through- 
out the greater part of the rest of India the process is continually 
gOihg on The details vary m the different provinces , but, broadly 
speakmg, a settlement may be described as the ascertainment of 
the agricultural capacity of the land Prior to the settlement is the 
work of survey, which nrst determines the area of every village and 
frequently of every field also Then comes the settlement officer, 
whose duty it is to estimate the character of the soil, the kmd of 
crop, the opportunities for irrigation, the means of commumcation 
and their probable development m the future, and all other circum- 
stances which tend to affect the value of the produce With these 
facts before him, he proceeds to assess the government demand 
upon the land according to certain general principles, which may 
vaiy In the several provinces The final result is a settlement report, 
which records, as m a Domesday Book, the entire mass of agneulWai 
statistics concerning tne distnct 

Lower Bengal and a few adjoining districts of the United 
PtOvmees and of Madras have a permanent settlement, t.e. 
the land revenue has been fixed in perpetuity. When tt^ 
Company obtained the dmdni or finanaai admimstraticm of 
Ben^l in 1765, the theory of a settlement, as described above, 
wfas unknown. The existing Mahommedfnr system was adopted 
in Its entirety. Engagements, sometime^ y^rly, sometimes 
for a term of years, were entered mto with the zamindars to 
pfty a lump sum for the area over which they exercised control 

the offer of the zamindar was not deented satisfactory, another 
contractor wds substitutdii m hts place. But no steps were 


taken, and perhaps no steps were possible, to ascertain in detail 
the amount which the country could afford to pay. For more 
than twenty years these temporary engagements continued, 
and received the sanction of Warren Hastings, the fiist titular 
governor-general of India. Hastings’s great rival, Francis, 
was among those who urged the superior advantages of a per- 
manent assessment At last, m 1789, a more accurate investiga- 
tion into the agricultural resources of Bengal was commenced, 
and the settlement based upon this investigation was declared 
perpetual by Lord ( omwallis in 1793 The zamindars of that 
time were raised to the status of landlords, with rights of transfer 
and inheritance, subject always to the payment m perpetuity 
of a rent-charge In default of due payment, their lands were 
liable to be sold to the highest bidder. The aggregate assess- 
ment was fixed at stkkd Rs. 26,800,989, equivalent to Co.’s 
Rs 28,587,732, or say 2\ millions sterling. Whilo the claim of 
Government against the zamindars was thus fixed for ever. 
It was intended that the rights of the zamindars over their own 
tenants should be equally restricted But no detailed record 
of tenant-nght was inserted in the settlement papers, and, 
as a matter of fact, the cultivators lost rather than gained 
in security of tenure. The same English prejudu e which made 
a landlord of the zamindar could recognize nothing but a tenant- 
at-will in the ryot. By two stringent regulations of 1799 and 
1812 the tenant wa.s practically put at the mercy of a rack- 
renting landlord. If he failed to pay his rent, however excessive, 
his property was rendered liable to distraint and his person 
to imprisonment. At the same time the operation of the revenue 
sale law bad introduced a new race of zamindars, who were 
bound to their tenants by no traditions of hereditary sympathy, 
but whose sole object was to make a profit out of their newly 
purchased propierty. The rack-rented jieasanlry found no 
protection m the law courts until 1859, when an ac t was passed 
which restricted the landlord’s powers of enhancement in certain 
specified cases. Later the Bengal Tenancy Act of 1885, sim^e 
amended by an act of 1898, created various classes of privileged 
tenants, including one cla^js known as “ settled ryots,” in which 
the qualifying condition is holding land, not necessarily the 
same land, for twelve years continuously in one village. Outside 
the privileged classes of tenants the act gives valuable protection 
to tenants-at-will The progress in the acquisition of occupancy 
rights by tenants may be judged from the fact that, whereas 
in 1877 It was stated of the Champaran district that the culti- 
vator had hardly acquired any permanent interest in the soil, 
the settlement officer in i9(X) reported that 87 % of the occupied 
area was m the possession of tenants with occupancy rights 
or holding at fixed rates It is believed that the ryots will eventu- 
ally be able to sec ure, and to hold against all comers, the strong 
legal position which the Bengal Tenancy Act has given them 

'The permanent settlement was confined to the three provinces 
of Bengal, Behar and Orissa, according to their boundaries 
at that time. Orissa proper, which was conquered from the 
Mahrattas m 1803, is subject to a temporary settlement, which 
expired m 1897 and a re-settlement was made in 1900 Ihe 
enhancement in the revenue amounted to 52 % of the previous 
demand , but m estates in which the increase was specially 
large it was decided to introduce the new rates gradually. 

'I'he prevailing system throughout the Madras presidency 
IS the ryotwan, which takes the cultivator or peasant proprietor 
as Its rent-paying unit, somewhat as the Bengal system 
takes the zamindar. This system cannot be called 
indigenous to the country, any more than the zamin- 
dan of Bengal If any system deserves that name, 

It is that of village assessment, which still lingers in the memones 
of the pwple in the south. Whert the Bntish declared them- 
selves heir to the nawab of the Carnatic at the opening of the 
19th century, they had no adequate expenence of revenue 
management. The authonties in England favoured the zamin- 
<^ri system already at work m Ben^, which appeared at least 
calculated to secure punctual payment The Madras Govern- 
ment was accordingly instructed to enter into permanent 
ei^agements with zamindars, and, where no zamindars oould be 
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found, to create substitutes out of enterprising contractors 
The attempt resulted in failure in every case, except where 
the icaminclars happened to be the representatives of ancient 
lines of powerful chiefs. Several of such chiefs exist in the 
extreme south and in the north of the presidency. 'Their estates 
have been guaranteed to them on payment of a peskkask or 
permanent tribute, and are saved by the custom of primogeniture 
from the usual fate of subdivision Throughout the rest of 
Madras there are no zamindars either in name or fact. The 
influence of Sir Thomas Monro afterwards led to the adoption 
of the ryotwan system, which will always be associated with 
his name. According to this system, an assessment is made 
with the cultivating proprietor upon the land taken up for 
cultivation year by year. Neither zamindar nor village officer 
intervenes between the cultivator and the state, which takes 
directly upon its own shoulders all a landlord’s responsibility. 
The early ryotwan settlements in Madras were based upon 
insLiffic lent experience. They were preceded by no survey, 
but adopted the c'rude estimates of native officials. .Since 1858 
a department of revenue survey has been organized, and the 
old assessments have been everywhere revised. 

Nothing can be more complete m theory and more difficult of 
exposition than a Madras rvotwan settlement First, the entire 
.irca of the district, whetlier cultivated or uncultivated, and of each 
field within the district is ac(,ur.itely measured The next step is 
to calculate the estimated pioduco of each field, having regard to 
every kind of both natural and artificial advantage Lastly, a rate 
is fixed upon every field, which may be regarded as roughly ecjual 
to one-third of the gross and out-half of the net produce* The 
elaborate nature* of those mciuuus and calculations may be inferred 
from the fact that as many as tlurtv-fivc different rates are some- 
times struck for a single district, ranging from Od to £1, 4s per acre 
The rates thus ascertained are fixed for a term of thirty years , but 
during that period the aggregate rent-roll of a district is liable to be 
atfc'ctc'd by several considerations New laud may be taken up for 
cultivation, or old land may be abandoned , and occasional re- 
missions arc permitted under no less than eighteen specified heads 
Such matters .ire discussed and decided by the collector at the 
jamahandi or court heUl evtry year for definitely ascertaining the 
amount of levcnue to lx paid by each ryot lor the current season 
This annual inquiry has sometimes been mistaken by careless 
passers-by for an annual reassessment of each ryot's holding It is 
not, however, a change m the rates for the land which he already 
holds, but an inquiry into and record of the changes m his former 
holding or of any new land which he may wish to taike up 

In the early days of British rule no system whatever prevailed 
throughout the Bombay presidency ; and even at the present 
time there are tracts where something of the old confusion 
survives. 'The modem “ survey tenure,” as it is called, dates 
from 1838, when it was first introduced into one of the tdlukas 
of Poona district, and it has since been gradually extended 
over the greater part of the presidency. As its name implies, 
the settlement is preceded by survey. Each field is measured, 
and an assessment placed upon it according to the quality of 
the soil without any attempt to fix the ai tual average produce. 
'This assessment holds good, without any possibility of modifica- 
tion, for a term of thirty years. The Famine Commission of 1901 
suggested the following measures with a view to improving 
the position of the Bombay ryot : (1) A tenancy law to protect 
expropriated ryots, (2) a bankruptcy law, (3) the limitation 
of the right of transfer, in the interests of ryots who are still 
in possession of their land. 

In the other provinces variations of the zamindari and ryotwan 
systems are found. In the United Provinces and the Punjab 
the ascertainment of the actual rents paid is the 
necessary preliminary to the land revenue demand. 
viac0s. In the Central Provinces, where the landlords (mal- 
guzars) derive their title from the revenue settlements 
made under British rule, the rents are actually fixed by the 
settlement officer for varying penods. In addition nearly 
every' province has its own laws regulating the subject of tenancy ; 
the tenancy laws of the United Provinces and of the Cent^ 
Provinces were revised and amended during the decade 1891- 
1901. 

The principles of the land revenue settlement and administra- 
tion were reviewed by the government of India in a resolution 


presented to parliament m 1902, m which its policy is sum- 
marised as follows — 

“In the review of their land revenue policy which has Teaurta 
now been brought to a close, the Government of India claim aatf 
to have established the following propositions, which, for S»ttte- 
convenience' sake, it may be desirable to summarize before meats. 
concluding this Resolution — 

(1) That a Permanent Settlement, whether in Bengal or elsew here, 
13 no protection against the incidence and consequences of 
famine. 

(2) That in areas where the State receives its land revenue from 
landlords, progressive moderation is the key-note of the policy 
of Government, and that the standard of 50 °o of the assets is 
one which is almost uniformly observed in practice, and is more 
often departed from on the side of deficiency than of excess. 

(3) That m the same areas the State has not objected, and does 
not hesitate, to interfere by legislation to protect the interests 
of the tenants against ojjpression at the hands of the landlord 

(4) That m areas where the State takes the land revenue from the 
cultivators, the proposal to fix the assessment at onc-lifth 
of the gross produce would result in the imposition of a greatly 
increased burden upon the pcojile 

(5) I hat the policy of long term settlements is gradually being 
extended, the exceptions being justified by conditions of 
local development 

(6) That a simplification and cheapening of the proceeilings 
connected with new settlements and an avoidance of the 
harassing invasion of an army of subordinate officials, are a 
part of the deliberate policy of Government 

(7) That the principle of exempting or allowing for improvements 
IS one of general acceptance, but may be capable of further 
extension 

(8) That assessments have ceased to be made upon prospective 
assets 

(9) That local taxation as a whole, though susceptible of some 

redistribution, is neither immoilcratc nor burdensome 

(10) That over-assessment is not. as alleged, a general or wide- 

spread source of poverty and indebtedness m India, and that 
It cannot fairly be regarded as a contributory cause of famine 

'fhe Government of India liave furthir laid down liberal principles 
for future guidance ancl will be prepared, where the necessity is 
established, to make further advance in respect of — 

(11) The progressive and graduated imposition of large enhance- 

ments 

(12) Greater elasticity m the revenue collection, facilitating its 

adjustment to the variations of the seasons, and the 
circumstances of the people 

(13) A more general resort to reduction of assessments m cases of 

local deterioration, where such reduction cannot be claimed 
under the terms of settlement ’’ 

In 1900-1901 the total land revenue realized from territory 
under British administration in India amounted to ^17,325,000, 
the rate per cultivated acre varying from 3s id in Madras 
to lod. m the Central Provinces 'The general conclusion of 
the Famine Commission of 1901 was that “ except in Bombay, 
where it is full, the incidence of land revenue is low to moderate 
in ordinary years, and it should in no way per se be the cause 
of indebtedness ” 

Prior to the successive reductions of the salt duty in 1903, 
1905 and 1907, next to land, salt contributed the largest share 
to the Indian revenue , and, where salt is locally manu- 
factured, Its supervision becomes an important part of 
administrative duty. Up to within quite recent times atrmttoa. 
the tax levied upon salt varied extremely m different 
parts of the country, and a strong preventive staff was required 
to be stationed along a continuous barrier hedge, which almost 
cut the peninsula into two fiscal sections. The reform of Sir 
J. Strachey in 1878, by which the higher rates were reduced 
and the lower rates raised, with a view to their ultimate equaliza- 
tion over the whole country, effectually abolished this old 
engine of oppression. Communication is now free; and it 
has been found that prices are absolutely lowered by thus 
bnnging the consumer nearer to his market, even though the rate 
of taxation be increased. Broadly speaking the salt consumed 
in India is derived from four sources : (i) importation by sea, 
chiefly from England and the Red Sea and Aden; (2) solar 
evaporation in shallow tanks along the seaboard ; (3) the salt 
lakes in Rajputana ; (4) cjuarrying in the salt hills of the northern 
Punjab. 'Rie salt lakes m Rajputana have been leased by the 
government of India from the rulers of the native states in 
which they lie, and the huge salt deposits of the Salt Range 
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mines are worked under government control, as also are the 
brine works on the Runn of Cutch. At the Kohat mines, and in 
the salt evaporation works on the sea>coast, with the exception of 
a few of the Madras factories, the government does not come 
between the manufacturer and the merchant, except in so far 
as is necessary m order to levy the duty from the salt as it 
issues from the factory. The salt administration is m the 
hands of (i) the Northern India Salt Department, which is 
directly under the government of India, and controls the salt 
resources of Rajputana and the Punjab, and (2) the salt revenue 
authorities of Madras and Bombay. 

The consumption of salt per head in India varies from 7 lb 
m Rajputana to 16 02 lb m Madras The salt duty, which 
stood in 1888 at Rs 2J per maund, was reduced in 1903 to Rs 2, 
in 1905 to Rs. and in 1907 to R. i per maund, the rate being 
uniform all over India In 1907-1908 the gross yield of the 
salt duty was ^^3, 339,000, of which more th^ one-fourth was 
derived from imported salt. 

The heading Opium in the finance accounts represents the 
duty on the export of the drug. The duty on local consumption, 
which IS mt hided under excise, yielded ^,981, 000 m 
1907-1908 The opium revenue proper is derived 
from two sources (i) a monopoly of production in the valley 
of the Ganges, and (2) a transit duty levied on opium grown 
in the native states of western India, known as Malwa opium. 
Throughout British territory the growth of the poppy is almost 
universally prohibited, except in a certain tract of Bengal and 
the United Provinces, where it is grown with the help of advances 
from government and under strict supervision The opium, 
known as “ provision opium,” is manufactured in government 
factories at Patna and Ghazipur, and sold by auction at Calcutta 
for export to China Ihe net opium revenue represents the 
difference between the sum realized at these sales and the 
cost of production Malwa opium is exported from Bombay, 
the duty having previously been leviecl on its passage into 
British territory. In 1907-1908 the net opium revenue from 
both sources amounted to £3.576,000. The Chinese government 
having issued an edict that the growth and consumption of 
opium m China should be entirely suppressed within ten years, 
the government of India accordingly agreed in 1908 that the 
export of opium from India should be reduced year by year, 
so that the opium revenue would henceforth rapidly decline 
and might be expected to cease altogether In 1909 an inter- 
national commission that met at Shanghai passed resolutions 
inviting all the states there represented to take measures for 
the gradual suppression of the manufacture, sale and distribution 
of opium, except for medicinal purposes 

Excise — Excise, like salt, is not only a department of revenue 
collection, but also to a great extent a branch of the executive In 
other words, excise duties in India are not a mere tax upon the 
consumer, levied for convenience through the manufacturer and 
retail dealer, but a species of government monopoly The only 
excisable articles are intoxicants and drugs , and the avowed object 
of the state is to check consumption not less than to raise revenue 
The limit of taxation and restriction is the point at which too great 
encouragement is given to smuggling Details vary in the different 
provinces, but the general plan of administration is the same The 
right to manufacture and the right to retail are both monopolies of 

f ovemment permitted to private individuals only upon terms. 

listillation of country spirits is allowed according to two systems — 
either to the highest bidder under strict supervision, or only upon 
certain spots set apart for the purpose The latter is known as the 
sadr or central distillery system The right of sale is also usually 
farmed out to the highest bidder, subject to regulations fixing the 
minimum quantity of liquor that may be sold at one time The 
brewing of beer from rice and other grams, which is universal among 
the hill tnbes and other abongm^ races, is practically untaxed 
and unrestramed The European breweries at several hill stations 
jjay the same tax as imported beer Apart from spirits, excise duties 
are levied upon the sale of a number of intoxicating or stimulant 
drugs, of which the most important are opium, bhang, ganja and 
ebaras Opium is issued for local consumption in India from the 
government manufactories at Ghazipur and Patna in the Debar and 
Benares Agenaes, and sold through pnvate retailers at a monopoly 
price Bhang, ganja and ebaras are three different narcotic drugs 
prepared from the hemp plant (Cannabis saliva, var tndtea) 
Scientifically speakmg, bhang consists of the dned leaves and smalt 
stalks, with a kw fruits , ganja of the flowenng and fruitmg heads of 
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the female plant , while charas is the resin itself, collected in various 
ways as it naturally exudes The plant grows wild in many parts of 
India , but the cultivation of it for ganja is practically confined to 
a limited area in the Rajshahi district of eastern Bengal, and charas 
18 mainly imported from Central Avia 1 he use of bhang m modera- 
tion IS comparatively harmless , ganja and charas when taken in 
excess are undoubtedly injurious, leading to crime and sometimes 
to insanity In accordance with the recommendations of the Hemp 
Drugs Commission, the government of India passed an act in i 8«^0 
providing that, in regard to ganja and charas, cultiv ation of the plants 
should be restricted as much as jxissible, and that a direct quantita- 
tive duty should be levied on the drup on issue from the warehouse 
in the jirovince of consumption , while as regards blumg, cultivation 
of the hemp for its production should be prohibittd or taxed, and 
collection of the drug from wild plants permitted only under licence, 
a moderate quantitative duty being levied m addition to vend fees 
No duty whatever is now levied upon tobacco in any part of India 
The plant is universally grown by the cultivators for their own 
smoking, and, like everything else, was subject to taxation under 
native rule , but the imjiossibihty of accurate excise sujierviMon 
has caused the British government to abandon the imjjost In 
1907-1908 the total gross reicniu from ixcise amounted to 
;^6, 214,000, of which more than tv\o-thirds was derived from sjiirits 
and t^dy 

Since 1894 a uniform customs duty of 5 valorem has been 

levied generally on imjiorted goods, cirtain cla.sses being jiluctd on 
the free list, of w'hich the most imjiortant arc food-grams, machinery, 
railway material, coal, and cotton twist and yarn (excmjited m 1890) 
Most clajsses of iron and steel are admitted at the lower rate of i ®,', 
Cotton goods are taxed at 3J %, whether imported or woven in 
Indian mills Special duties are imjxised on liijuors, arms and 
ammunition and petroleum, while imjiorted salt jiays the same 
duty as salt manufactured locally From 1899 to i90,| a counter- 
vailing duty was imjiosed on Ixiunty-fcd beet sugar Ihere is also 
a customs duty at the rate of alxnit jd per 82 lb on exjiorted rice 
In i<x>7-I9o8 the total customs revenue amounted to £4,910,000, 
of which £664,ock> was deiivid from the export duty on rice and 
£223,730 from the excise on cotton manulactures 

Since 1886 an assessed tax has been levied on all sources of income 
except that dtriv'ed from land The rate is a little more than 2J 
on all incomes exceeding £133 a year, and a little* more than 2 on 
incomes exceeding £00, the minimum income liable to assessment 
having been raised in 1903 from £33 Ihe total number of persons 
assessed is only alxiut 260,000 In 1907-1908 the gross rccnjits 
from income tax amountt'd to £1,504,000 

Other sources of revenue arc stamps, levied on judicial jirocttdings 
and commercial documents, registration of moitgages and other 
instruments , and provincial rates, chiefly m Bengal and the United 
Provinces for public works or rural jiolice Ihe rates levied at a 
certain percentage of the land revenue for local purjioses arc now 
excluded from the finance accounts In 1907-1908 the gross receipts 
amounted to from stamjis, £4,259,000, of which more than two- 
thirds was denvetl from the sale of court fw* stamps , from registra- 
tion, £415,000 , and from provincial rates, £526,000 

Commerce and Industries. 

India may almost be said to be a country of a single industry, 
that industry being agritulture According to the (insus of 
1901 two-thirds of the total population were employed in on iipa- 
tions connected with the land, while not onc-lcntli of that 
proportion were supported by any other single industry The 
prosperity of agriculture therefore is of overwhelming importanc e 
to the people of India, and all other industries are only sub- 
sidiary to this main occupation This excessive dependcni e 
upon a single industry, whuh is in its turn dependent upon 
the aendent of the season-s, upon a favourable or unfavourable 
monsoon, has been held to be one of the mam causes of the 
frequent famines which ravage India 

Agriculture — The cultivation of the soil is the occuiiation of the 
Indian people in a sense which is difficult to rtahze in i.ngland, and 
which cannot be adequately exjiressed by figures As the land tax 
forms the mainstay of the imperial revenue, so the ryot or cultivator 
constitutes the unit of the social system The organized vilLige 
community contains many other members be*sides the cultivators , 
but they all exist for his benefit, and all alike are directly maintained 
from the pnxlucc of the village fields Even in considerable towns, 
the traders and handicraftsmen almost always jiossess plots of larul 
of their own, on which they raise sufficient gram to supply their 
families with focxl The operations of rural life are familiar to every 
class They are enveloped m a cloud of religious sanctions, and serve 
to mark out by their recurring periods the annual round of common 
life 

But though agriculture thus forms the staple industry of the 
country, its practice ls pursued in different provinces with infinite 
variety of detail Everywhere the same perpetual assiduity is found, 
but the inherited experience of generations has taught the cultivators 
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to adapt their simple ruethods to dificriag circumstaoces For 
irrigation, native patience and mgeoimty have devised meaiia which 
compare not unfavourably with the colossal projects of government. 
Manure is co|>iously applied to the more valuable crops whoaever 
manure is available, its use being limited by poverty and not by 
ignorance The rotation of crops is not adopted as a principle of 
cultivation ; but in practice it is well known that a succea<iion of 
exhausting crops cannot be taken in consecutive seasons from the 
same field, and the advantage of fallows is widely recognized The 
p<*riodicity of the seasons usually allows two, and sometunes three, 
harvests in the year, but not necessarily, nor indeed usually, from 
the same fields For inexhaustible fertility, and for reteativenoss 
of moisture in a dry year, no soil in the world can .surpass the “ black 
cotton-soil ” of the Deccan In the broad river basins the in- 
undations deposit annually a fresh top-dressing of silt, tlius super- 
seding the nocosHity of manures 

IV/tea/ —Within recent years wheat has liecomc one of the most 
important crops in India, more especially for export The canal 
coloniis of the Punjab have turnecl northern India into one of the 
great gram-helds of the British empire , and in 11104 India took the 
first place m supplying wheat to the United Kingdom, sending 
nearly 254 million cwts out of a total of 97;! millions In 1905, 
however, it fell loack again into the third place, being passed by Russia 
and Argentina Whtat is grown thufly in the Punjab, the United 
Provinces, and the Central frovinces In 1905-1906 there were 
2j million acres under whtat in the whole of India, of which 
million were in the Piimab alone 

/fttf — The name of rice has from time immemorial been so closely 
assfRiated with Indian agriculture that it is difficult to realize how 
coinjiaratively small an area is planted with this crop With tlie 
exception of the deltas of the gnat rivers and the long strip of land 
fringing the western coast, rice may be called an occasional crop 
throughout the remainder of tlie peninsula But where it is grown 
it IS grown to the exclicsion of all other crops I he nee crop is most 
important in Burma, Bengal and Madras, and there is an average 
of 20 million acres under nee in thi' otiicr jirovinccs of Bntish India 
In Bong.ii tlie area vanes from 36 to 40 million acres according to 
the siason In Burma, where tlie large waste area is being gradually 
brought under cultivation, there has bc'en an almost uninterrupted 
mcieaso in the area of the nee crop, and the nee export is one of 
the mam mdustnes of the provmce In ordinary years most of this 
rice goes eitlier to i urope or to the Farther Last . but m famine 
seasons a large part is (livcrted to pcnmsular India, and Burma is 
the most important of the outside sources from winch the deficient 
crops aie suiiplemontcd In 1905-1906 the export of rice from India 
was valued at 12J millions stcxling 

Millets - -Taking India as a whole, the staple food gram is neither 
nco nor wheat, but millets, which are proriably the most prolific 
gram m the world, and the licst adapted to the vicissitudes of a 
tropical ( lunate excluding the special nco-growing tracts, different 
kinds of millet are grown more c xtensiveiy than any other crop from 
Madias m the south at least as far as Rajputana in the north The 
sorghum or great millet, generally known os jowar or cholum, as tiio 
staple gram crop of southern India. The spiked millet, known as 
bajra or cumbu, which yields a pcxjrer food, is grown on dry sandy 
soil m the Deccan and the Punjab A third sort of millet, ragt or 
manta, is cultivated chiefly m Madras and Bengal There arc also 
other kinds, which are included as a rule under the general head of 
“ other food grains ” Millet crcnis are grown for the most part on 
uninngated land In the Bombay Deccan districts they cover 
generally upwards of 60 % of the gram area, or an even larger 
proportion in years of drought In Gujarat about half the gram area 
Is under millets or maize m ordinary years The gram is consumed 
almost entirely m India, though a small amount is exported 

Pulses — Among pulses gram covers in ordinary years more than 
10 millions of acres, chiefly m Uio United Ih-ovinces, the Punjab 
and Bengal Gram is largely eaten by the poorer classes, but it is 
also used as horse-food Other pulses, lentils, &c , are extensively 
grown, but the area under tliese crops is liable to great contraction 
m years of drought, as »t consists for the most part of unimgated 
lamls 

Oil-seeds — Oil-secds also form an important crop in all parts of 
the country, being perhaps more universally grown tlian any other, 
as oil lb necessary, according to native custom, for application to tho 
person, for food, and for ouming in lamps In recent years the 
cultivation of oil-seeds has received an extraordinary stimulus ^ 
ow'ing to the demand for export to Europe, especially to France , 
but as tlicy can be grow n after nee, £.c , as a second crop, this increase ; 
has hardly at all tended to diminish the production of food grams i 
The four chiel varieties grown are mustard or rape seed, Imseed, to/ 
or gingelly (sesamum), and castor-oil Bengal and the United 
Provinces are at present the chief sources of supply for the foreign 
demand, but gingelly is largely exported from Madras, and, to a 
smaller extent^ from Burma These seeds are for the most part 
pressed m India cither m bullock presses or in oil-mills The refuse 
or cake is of great value to agriculturists, as it forms a food for 
cattle, and m the case of sesamum it is eaten by the people But a 
very large quantity of the seeds is exported The totm value of oils 
and oil-seeds exported m 1905-1906 was over 7J millions steding 

Vegetables — Vegetables are ever5rwhere cultivated in garden jnots 
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for household use, and also on a larger scale in the neighbourhood 
of great towns Among favourite native vegetables, the following 
may be mentioned — the egg-plant, called brinjal or batgan {Solanum 
Melongena), potatoes, cabroges, cauliflower^ radishes, onions, gariic, 
turnips, yams, and a great variety of cucurbitaceous plants, including 
Cmumis sattvus, Cuembtta mamtna, Ltogenarta vuigewts, Tfichosanihes 
diotca, and Bemneasa cerifera Of these, potatoes, cabbages, and 
turnips axe of comparatively recent introduction Almost all 
English vegetables can be raised by a careful gardener Potatoes 
thrive liest on the higher elevations, such as the Khasi hills, the 
Nilgiixs, the Mysore uplands, the Shan States, and the slopes of the 
Himalayas , but they are also grown even in lowland districts 
Frutts — Among cultivated fruits are the foHowmg Mango 
(Mangtfera tndtea), plantain {Musa paradtstaca), pine-applc {Ana- 
nassa sattva), pomegranate (Punica Granatum), guava {Psidmm 
pomiferum and P pynferum), tamannd [TatnartHdus tndtea), jack 
(Artocarpus tntegrtjolia) , custard-apple {Anona squamosa), papaw 
(Cartra Papaya), shaddock (Citrus decumana), and several varieties 
of fig, melon, orange, lime and citron Actord’ng to the verdict of 
Europeans, no native fruits can compare with those of England 
But the mangoes of Bombay, of Multan, and of Malda in Bengal, 
and the oranges of Nagpur and the Khasi hflls, enjoy a high reputa- 
tion . while the guavas of Madras are made into an excellent preserve 
Spices — Among spices, for the preparation of curry and other hot 
dishes, turmeric and chillies hold the first place, being very generally 
cultivated Next m importance come gmger, coriander, anisietl, 
black cummin, and fenugreek I’eppcr proper is confined to the 
Malabar coast, from Kanara to Travancorc Cardamoms are a 
valuable crop m the same locality, and also m the Nej')alcse 
Himalayas Pan or bctcl-leaf is grown by a special caste m most 
parts of the country Its cultivation requires constant caie, but 
IS highly rcmumralivc The bctel-nut or areca jialm is chiefly 
grown m certain favoured localities, such as the deltaic districts of 
Bengal and the highlands of southern India 
Palms — Besides betel-nut (Areca Catechu), the palms of India 
include the coco-nut (Cocos nuttfera), the ba.slard date (Phoenix 
sylvestrts), the palmyra (Borassus /laltellifcr), and tlie true date 
(Phoemx dactyltfera) The coco-nut, winch loves a sandy soil and 
a moist climate, is found m greatest perfection along the strip of 
coast-line that fringes the west of the iienmsnla wlu re it ranks next 
to rice as the staple jiroduct The bastard d.ite, grown chiefly m 
the country round C^cutta and in the north-east of the Madras 
piesidency. supplies both the jaggery sugar of commerce and m- 
tOMcaling liquors fer local consumption Spirit is also distilled from 
the palmyra, esptcially m the neigh liourhood of Bombay and m 
the south-east of Madras The true date is almost confined to Sind 
Sugar — Sugar is manufactured Ixith from the sugar-cane and 
from the bastard date-palm, but the total production is inadequate 
to the local demand The best cane is grown in the United Th-ovmces, 
on urigated land It is an exjiensivc crop, recjuiiing much attention, 
and not yitldmg a return within the year , but the profits are pro- 
portionately large. The normal area under sugar-cane m India is 
generally about 3 million acres, chiefly m the Umted Provinces, Ben- 
gal, and tho Punjab A large share of the produce is consumed m 
the form of guc or unrefined sugar, and the market for this prepara- 
tion IS mdependent of foreign comjietition The total import of 
sugar m 1905-1906 was valued at ;{5, 182,000, chiefly from Java and 
Mauntius 

Indigo — Owing to the manufacture of synthetic indigo by German 
chemists the export trade in indigo, w^hich was formerly the most 
important business carried on by European capital m India, has 
been almost entirely ruined In the early years of the 19th century 
there were colonies of English planters m many distncts of Bengal, 
and it was calculated that the planters of North Bchar alone had a 
turnover of a million sterling The industry suffered depression 
owing to the mdigo nots of i860 and the emancipation of the 
peasantry by the Land Act of 1859 , but m the closing decade of 
the century it received a much more disa.strous blow from the 
invention of the German chemists In 1895-1896 the area under 
indigo was 1,570,000 acres, and the value of the exports A, 569, 700, 
while m 1905-19^ the area had sunk to 383,000 acres, and the value 
of the exports to The only hope of rescuing the industry 

from total disappearance hes in the fact that the natural indigo gives 
a faster dye than the manufactured product, while an effort has also 
been made to introduce the Java-Natal seed into India, which gives 
a much heavier yield, and so may be better able to compete m price 
with synthetic mdigo ► 

Teq, — The cultivation of tea in India began within the memory of 
men still living, and now has replaced indigo as the chief article for 
European capital, more particularly in Assam Unlike coffee-plant- 
ing the enterprise owes its ongm to the initiation of government, 
and has never attracted the attention of the natives. Early travellers 
reported that the tea-plant was indigenous to the southern valleys 
of the Himalayas , but they were mistaken in the identity of the 
shrub, which was the Osyrss nepalensts The real tea (Thea vtrtdts), a 

{ )lant akin to the camellia, grows wild in Assam, being commorfly 
ound throughout the hUIy tract between the valleys of toe Brahma- 
putra and the Bar 4 ,k There it sometimes attains the dimensions of 
a lau-ge tree , a^d from that, a§ well as from other mdications, it has 
been plausibly inferred that Assam is the original home of the plant. 
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which was thence introduced at a prehistonc date into China The The sulphate of quinine and the cinchona febrifuge thus produced are 
real progress of tea-planting in Assam dates from about 1851, and issued for the most part to medical othcers tn the various provinces, 
was greatly assisted by the promulgation of the Waste-land Rules to gaols, and to the authontiea of native states ; but a large and 
of 1854. By 1859 there were already fifty-one gardens in existence, mcreasmg amount is disposed of in the form of s-gnun packets, 
owned by private individuiUs ; and the enterprise had extended costing a farthing each, through tt^ medium of the post-offices, 
from its original headquarters m Lakhimpur and Sibsagar as far This system brings the drug eawy within the reach of the people 
down the Brahmaputra as Kamnip In 1856 the tea-plant was Cattis — Throughout the whole of India, except in Sind and the 
discovered wild m the district of Cachar in the Barak valley, and western districts of the Puniab, homed cattle are the only beasts 
European capital was at once directed to that quarter. At about the used for ploughing. The well-known bumped 8})ecies of cattle pre- 
same time tea-planting was mtroduced into the neighbourhood of dominates everywhere, bein^ divided into many varieties Owing 
the sanatonnm of Darjeelmg, among the Sikkim Himalayas The partly to unfavourable conditions of climate and soil, partly to the 
success of these undertakings engendered a wild spirit of sf^ulation msulTiciency of grazing ground, and partly to Uie want of selection 
m tea companies both m India and at home, which reached its climax in breeding, the general condition 01 the cattle is miserably poor 
m 1863. The mdustry recovered but slowly from the effects of this As cultivation advances, the area of waste land available for grazing 
disastrous ensis, and cud not again reach a stable position until 1869 steadily diminishes, and the prospects of the poor beasts are becoming 
Smee that date it has rapidly but steadily progressed, and has been worse rather than better Their only hoj-ie Ues in the introduction of 
ever opening new fields of enterpnse At the head of the Bay of fodder crops as a regular stage in the agricultural course There are, 
Bengal m Chittagong district, side by side with coffee on the Nilgin however, some fine breeds in existence In Mysore the amrtt tnahal, 
hills, on the forest-clad slopes of Kumaon and Kangra, amid the a breed said to have been introduced by Hyder AH for military 
low-lymg jungle of the Bhutan Dwars, and even in Arakan, the purposes, is still kept up by the state. In the Madras districts of 
energetic pioneers of tea-planting have established their industry Nellore and Kurnool the mdigeiiuus breed ha,s been greatly improved 
Different degrees of success may have rewarded them, but in no case under the stimulus of cattle shows and prizes founded by British 
have they abandoned the struggle The area under tea, of which officials In the Central Proviiu cs there is a peculiar breed of trotting 
nine-tenths lies in the new province of Eastern Bengal and Assam, bullocks which is in great demand for wheeled carnages The large 
expan<Ied by 83 % during the sixteen years from 1885 to 1901, while and handsome oxen of (Jujarat in Itombay and of Banana in the 
the production increased by 1O7 % Ihis great rise in the supply, Punjab are excellently adapted for drawing heavy loads in a sandy 
unaccompanied by an equal cxpauaion of the mat ktt for Indian tea, soil The fodder famines that accompanied the great famines of 
mvolved the industry m great difficulties, to meet which it became 1897 and 1900 proved little short of disastrous to the cattle in the 
necessary to restnet the area under tea as far as jxtssible, and to affected jirovinces In Gujarat and the and pl.ains of the south-east 
reduce the quantity of leaf taken from the plant, thus at the same Punjab the renowned herds, almost disajspcared In the affected 
time improving the quality of the tea The area under tea in 1885 <listncts of the Punjab the loss of cattle averaged from 17 to 43 % of 
was 283,925 acres and the yield 71,525,977 tt>, while in 1905 the area the whole In Kajjaibina moie than half of its thirteen or fourteen 
had increased to 527,290 acres and the yield to 222,360,132 Ih, while millions of stock is said to have jienshcd in 1900 alone In one state 
the export alone was 21 1,223,728 lb As much as 02 ’’i, of the exjxirt the loss amounted to go %, and m four others to 70 % In Gujarat 
goes to the United Kingdom, where China tea has been gradually half of its i^ million cattle perished in spite of the utmost efforts to 
ousted by tea from India and Ceylon The other chief countries that obtain fodder 1 he worst cattle are to lie found always in the deltaic 
afford a market for Indian tea .are Canada, Russia, Australia, Turkey tracts, but there their jilace is to a large extent taken by buffaloes 
m Asia, Persia, and the United States India's consumption of tea Ihese last arc more hardy than ordm.ary cattle , their character is 
13 computed to average SJ million pounds, of which 5 J millions are maintained by crossing the cows with wild bulls, and then milk yields 
Indian and the remainder Chinese There should therefore be the best ght or clarified butter Along the valley of the Indus, and 
considerable room for expansion in the home market In 1903 there in the s.mdy descit which sti etches into Kajputana, camels supersede 
were 134 tea-plantmg companies registered in In<lm, about 80 % of cattle for agricultural operations 1 ho breed of horses has generally 
the coital being held by shareholders in fxjndon deteriorated since the demand for military purposes has declined wiln 

Coffee — The cultivation of coffee is confined to southern India, the establishment of British supiemacy In liengad ProiKf, and also 
though attempts have been made to introduce the plant Ixith into m Madras, it may l>c broadly said that horses are not bred But 
Lower Burma and into the Eastern Bengal distiict of Chittagong horses are still required for the Indian army, the native cavalry. 
The coffee tract may be roughly defined as a section of the landward and the police , and in order to maintain the sujiply of remounts a 
slope of the Western Ghats, extending from Kanara in the noith to tml veterinary department was foundeil in 1892, transferred in 1903 
Travancore m the extreme south That tract includes almost the to the army remount department Borse-breedmg w carried on 
whole of Coorg. the districts of Kadur and Hassan in Mysore, the chiefly in the Punjab, the United Provinces, and Baluchistan, and 
Nilgin hills, ana the Wynaad The cultivation has .also extended to government keep a number of stallions in the various provinces 
the Shevaroy hills in Saiem distnet and to the Palm hills in Madura Formerly Norfolk trotters held the first jilace in wmt of number. 
Unlike tea, coffee w.is not introduced into India by T urofiean but their place has lieen taken in recent years by English thorough- 
enterprise , and oven to the present day its cuItiv.ation is largely breds, Arabs, and especially Australians For the supply of ordn.ince, 
followed by the natives The Malab<ar coast has always enjoyed a baggage, and traiisjxirt mules a large number of efonkey stallions 
direct commerce with Arabia, and at an early date gave many con- have been imjxirted by the government annually from various 
verts to Islam One of these converts, Baba Budan by name, is European and other sources But the supply of suitable anim<als is 
said to have gone on a pilgrimage to Mecca and to have brought not good, and Ihcir cost is large , so the breeding of donkey stallions 
back with him the coffee berry, which he planted on the hill range has been undertaken at the Hissar farm in the Punjab 
in Mysore still called after him According to local tradition this Forests — The forests of India, both as a source of natural wealth 
happened more than two centimes ago The shrubs thus sown lived and as a department of the administration, are beginning to receive 
on" but the cultivation did not spread until the beginning of the 19th their proper share of attention Up to the middle of the 19th century 
century The state of Mysore and the Baba Budan range also the destmebon of forests by Umlier -cutters, by charcoal-burners, 
witnessed the first opiening of a coffee-garden by an English planter and above all by slufbng culbvation, was allowed to go on every- 
about 1840 The success of this expenment led to tfie extension of where unchecked The extension of cultivation was considered as 
coffee culbvabon into the neighbouring tract of Manjaraliad, also the chief care of government, and no regard was paid to the im- 
in Mysore, and into the Wynaad subdivision of the Madras district provident waste going on on all sides But as the pressure of popula- 
of Malabar From 1840 to 18O0 the enterpnse made slow progress ; bon on the soil became more dense, and the construction of railways 
but since the latter date it lias spread with great rapidity along the increased the demand for fuel, the question of forest conservation 
whole line of the Western Ghats, cleanng away the primeval forest, forced itself into notice It was recognized tliat the inheritance of 
and opening a new era of prospenty to the labounng classes The future generabons was being recklessly sacrificed to satisfy the im- 
export of coffee in 1905 was 360,000 cwt , being the highest for sixteen moderate desire for profit And at the same time the importance of 
years The over-supply of cheap Brazilian coffee m the consuming forests as affeebng the general meteorology of a country was being 
markets caused a heavy fall m prices at the beginning of the decade, learned from bitter experience in Europe On man^ grounds, 
the average price in London in 1901 being 47s per cwt compared therefore, it became necessary to preserve what remained of the 
with lois in 1894 The United Kmgdom and France are the chief forests in India, and to repair the mischief of previous neglect even 
consumers. An agreement with France at the beginning of the at considerable expense In 1844 and 1847 the subject was actively 
decade secured to Indian produce imported into that country the taken up by the governments of Bombay and Madras In 18O4 Dr 
benefits of the mmimum tariff, thus proteebng the coffee industry Brandis was appomted insi>ector-general of forests to tlie government 
from taxation in French ports on a scale which would have seriously of India, and in the following year an act of the legislature was 
hampered the trade There is practically no local market for coffee passed (No VII. of 1865) The regular training of candidates for 
in India. the Forest Department m the schools of France and Germany dates 

Ctnchona — The cultivabon of cinchona was introduced into India from 1867 In the interval that has smee elapsed, sound principles 
in the year i860 under the auspices of government, owmg to the of forest administration have been gradually extended Indiscnmin- 
efiorts of Sir Clements Markham, and a st^k of plants was prepared ate tamber-cntbng has been prohibited, the bummg of the jungle by 
and distributed to planters in the Nilgina and in Coorg At the same the hill tribes has been confined withm bounds, large areas have been 
tune governmental pkuitations were estaUisiied in the Nilgiri hill* surveyed and demarcated, pUuitataons have been laid out, and, 
and at Daijeehng, and ibese have been continued up to the present generally, forest conservation has become a reality Systematic 
time A considerable amount of the bark from private plantations conservancy of the Indian forests received a great impetus from the 
is bought by the government and treated at the government factories, passing of the Forest Law in 1878, which gave to the government 
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iMwers of dealing with pnvate rights in the forests of which the chief 
proprietary right is vested in the state The Famine Commission of 
1878 urged the importance of forest conservancy as a safeguard to 
agriculture, pointing out that a supply of wood for fuel was necessary 
if cattle manure was to be used to any extent for the fields, and also 
that forest growth served to retain the moisture in the subsoil They 
also advised the protection and extension of communal rights of 
pasture, and the planting of the higher slopes with forest, with a view 
to the possible increase of the water-supply These recommendations 
tmbocfy the principle upon which the management of the state 
forests IS based In 1894 the government divided forests into four 
classes forests the preservation of winch is essential on climatic or 
pliysical grounds, forests which supply valuable timber for commercial 
purposes, minor forests, and pasture lands In the first class the 
special puqioso of the forests, such as the protection of the plains 
from devastation by torrents, must come Ijefore any smaller interests 
1 he second class includes tracts of teak, sal or deodar timber and the 
like, where private or village rights of user are few In these forests 
every reasonable facility is afforded to the people concerned for the 
full and easy satisfaction of their needs, which are generally for small 
timber for building or fuel, fodder and grazing for their cattle, and 
ethble products for themselves , and considerations of forest income 
are sulxirdinated to those purposes Restrictions necessary for the 
proper conservancy of the forests are, however, imjioscd, and the 
system of shifting cultivation, which denudes a large area of forest 
growth in order to place a small area under crops, is held to cost more 
to the community than it is worth, and is only permitted, under due 
regulation, where forest tribes depend on it for their sustenance 
In the third place, there arc minor forests, which produce inferior or 
smaller timber These are managed mainly in the interests of the 
surrounding population, and supply grazing or fuel to them at 
moderate rates, higher charges being levied on consumers who are 
not inhabitants of the locality The fourth class includes pastures 
and grazing grounds In these even more than in the third class 
the interests of the local community stand first The state forests, 
which are under the control of the forest department, amounted m 
1901-1902 to about 217, <500 sq m , or more than one-fifth of the 
total area of British India, varying from Oi % m Burma to 4 % m 
the United Provinces 

7 imbers —A large part of the reserved forests, where the control of 
the forest department is most complete, consists of valuable timber, 
in which the first pl.ice is held by teak, found at its best m Burma, 
especially m the upper division, and on the south-west coast of India, 
m Kanara and Malabar It is also the most prevalent and valuable 
product of the forests at the foot of the Ghats in Bombay, and along 
the Satpura and Vindhya ranges, as far as the middle of the Central 
Provinces Here it meets the sal, which however is more especially 
found in the sub-Himalayan tracts of the United Provinces and 
fc^astern Bengal and Assam In the Himalayas themselves the 
deodar and other conifers form the bulk of the timber, while m the 
lower ranges, such as the Khasi lulls in Assam, and those of Burma, 
various nmes are prominent In the north-east of Assam and in the 
north of Upper Burma the Ficus elashca, a species of india-rubber tree, 
IS found The sandal-wood flourishes all along the southern portion 
of the Ghats, especially about Mysore and C-oorg , and in the same 
regions, as well as in Upper India, the blackwood occurs A valuable 
tree, known as the padouk, is at present restricted almost entirely 
to the Andaman Islands, with a scattering in Lower Burma There 
are inany other timber trees that are in gcner.il demand in different 
parts of India, but the above are the best known outside that country 
There is also the universal bamboo, and in the north-western tracts 
the equally useful rattan The annual timber yield of the Indian 
lorests is about fifty millions of cubic feet, excluding what is used for 
local purposes Alxnit half of this quantity comes from the forests 
of Burma, where large amounts of teak and other woods are annually 
extracted, chiefly tlirough the agency of private firms It is, how- 
ever, only the more valuable of the woods, such as teak, sandal-wood, 
elxmy and the like, which find a market abroad The total value of 
the export trade in forest produce averages between ij and a 
millions annually 

Manufaclures 

Manufacturing industries are being slowly developed in 
India, though their growth has not yet materially affected 
the pressure on the land. Next to agriculture, weaving is the 
most important industry m the (ountry, the cotton-mills of 
Bombay and the jute nulls of Bengal having increased greatly 
of recent years On the other hand, the old indigenous industries 
of India decayed greatly during the latter part of the 19th 
century The colonies of hand-workers in silk, cotton, carpets, 
brass and silver ware, wood and ivory, and other skilled crafts- 
men, which formerly existed in various parts of India, have 
fallen off both in the extent of their output and in the artistic 
excellence of their work. An attempt has been made to 
remedy the evil by means of schools of art, but with little 
result. 


Cotton — Cotton is the staple article of clothing in Eastern countries, 
aad Indian cotton and other piece goods used to find a ready market 
in Europe before the English cotton manufacturer bad arisen When 
European adventurers found the way to India, cotton and silk always 
form^ part of the rich cargoes that they brought home, and the early 
settlers were always careful to fix their abode amid a weaving 
population, at burat, Calicut, Masulipatam or Hugh But now the 
larger part of the cotton goods used m India is manufactured in mills 
in that country or in England, and the handloom weavers’ output 
IS confined to the coarsest kinds of cloth, or to certam special kinds 
of goods, such as the turbans and " sans ” of Bombay, or the muslins 
of Arm, Cuddapah, and Madura in Madras, and of Dacca in Bengal 
llie extent to which village industnes still survive is shown by the 
fact that according to the census of 1901 there were 5,800,000 hand- 
loom weavers in Imlia against only 350, ixx) workers in cotton mills 
The present importance of the cotton crop dates only from the 
crisis in Lancashire caused by the Amencan War Pnor to i860 the 
exports of raw cotton from India used to average less than 3 millions 
sterling a year, mostly to China , but after that date they rose by 
leaps, until in 1866 they rcachetl the enormous total of 37 millions 
Then came the crash, caused by the restoration of peace in the 
United States, and the exerts fell, until they now average little more 
than 8 millions a year The fact is that Indian cotton has a short 
staple, and cannot compete with the best Amencan cotton for 
spinning the finer qualities of yarn But while the cotton famine 
was at its height, the cultivators were intelligent enough to make 
the most of their opjiortunity The area under cotton increased 
enormously, and the growers managed to retain in their own hands a 
fair share of the profit The principal cotton-growing tracts are the 
plains of Gujarat and Kathiawar, whence Indian cotton has received 
in the Liverpool market the histone name of “ Surat " , the high- 
lands of the Deccan, and the valleys of the Central Provinces and 
Berar The total area under cotton in 1905-1906 was 20^ million 
acres, and the export was 7,39(1,000 cwt 

It was estimated in 1905 that the world's output of cotton was 
19,000,000 bales, of which 132 millions were produced in the United 
States, 3 millions in India, and nearly il millions in Egypt, Japan 
and China being India’s best customers for the raw article At the 
same time the total number of spindles employed in working up the 
worhl’s raw cotton was 116 millions, of which 48 millions were in the 
United Kingdom, 24 millions in the United States, and a little over 
5 milhons in India There were 203 cotton mills in India, employing 
a <laily average of 196,369 persons The Bombay Presidency pos- 
sessed 70 "o oI tbe mills and much the same percentage of spmdles and 
looms The industry dates from 1851, when the first mdl was started 
But though India has special advantages m home-grown cotton and 
cheap labour, the lalxiur is so inefficient as to make competition 
with Europe difficult It is calculated that an Indian piower-loom 
weaver working 72 houis a week can turn out 70 lb of cloth, while a 
European working 54 hours can turn out 468 lb, and that one Lan- 
ca.shire weaver can do the work of six Indian power-loom weavers 
and nine hand-l(X)m weavers While these figures hold goo<l, India 
cannot be a serious competitor with Europe in the cotton industry 
Jute — Next to cotton, jute is the most important and prosjjerous 
of Indian manufactures W’lth the advance of commerce it is more 
and more retjuired for its best-known use, as sacking for produce 
Australia and Argentina need it for wool and wheat, Chili and Brazil 
for nitrates and coffee, Asiatic countries for nee, and the world as a 
whole for its increased output of proiluce The supply has not kept 
pace with the demand, and the consequence was a steady apprecia- 
tion in price from 1901 onwards The cultivation of jute is confined 
to a comp.'vratively restneted area, more than three fourths of the 
total acreage being in eastern Bengal and Assam, wliile nearly the 
whole of tlie remaining fourth is in Bengal In 1907, how'ever, 
experiments were made towards growmg it m other parts of India 
In Behar it has begun to replace indigo, and some success wasachieved 
in Onssa, \s3am and Madras , but jute is a very exhausting crop, 
and requires to be planted in lands fertilized with silt or else with 
manure About half the total crop is exported, and the remainder 
used in the jute mills centred round Calcutta, which supply cloth and 
bags for the grain export trade The number of jute nulls in 1904 
was 38, employing 124,000 hands, and since then tlie number has 
tended constantly upwards The export of jute in 1905-1906 was 
14,480,000 cwt with a value of 1 2,350,000 
Silk — The silk industry in India has experienced many vicis-si- 
tudes Under the East India Company large quantities of mullierry 
silk were produced chiefly m Bengal, and exported to Europj , and 
Malda, Murshidabad, and other places m that province have long 
been famous for their silk manufactures Other kmds of silk are 
native to certam parts of India, such as those produceil by the 
" castor oil " and the muga silkworms of Assam . but the chief of 
the wild silks IS the tussore silk, which is found in the jungles nearly 
throughout India Large quantities of comparatively coarse silk are 
made from silk so produced In Assam silk is still the national dress, 
and forms the common costume of the women, but the men are 
relmquishing it as an article of daily wear in favour of cotton. 
Amongst the Burmese, however, silk still holds its own Owmg to 
disease among the silk-worms the mdustry has declined of recent 
years , and in 1886 an m^iry was held, which resulted in puttmg 
the silk-reanng mdustry of Bengal on a better basis. The most hopeful 
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ground, however, for the industry is Kashmir, where Sir Thomas 
Wardle reported that the silk was of as high a quahty as from any 
part of the world The most important seat of the silk-weaving 
industry is Bengal, but there are few parts of India where some silk 
fabrics are not woven The silk weavers of India pos-sess the very 
highest skill in their craft, and with competent and energetic manage- 
mentand increased capital the industry could be revived and extendi 

Other Manufactures —The demand of the Indian population for 
woollen fabrics is very small in comparison with that for cotton, and 
although the manufacture of blankets is earned on in many parts of 
India, the chief part of the indigenous woollen industry was ongm- 
ally concerned with shawls Kashmir shawls were at one time 
famous, but the industry is practically extmet The chief seat of 
the woollen industry now is the Punjab, where a considerable number 
of weavers, thrown out of work by the dechne of the shawl industry, 
have taken to carpet-making Tlie chief centre of this industry is 
Amritsar The output of the woollen mills is chiefly used for the 
army and the police In addition to these and the cotton and jute 
nulls there are indigo factories, nee mills, timber mills, coffee works, 
oil mills, iron and brass foundries, tile factories, printing presses, 
lac factories, silk mills, and paper mills There is a large trade in 
wood-carving, the material being generally Indian ebony in northern 
India, sandal-wood in southern India, and teak in Burma and else- 
where 

From an artistic point of view the metal manufactures are one of 
the most important products of India 

Brass and Copper Work — The village brazier, like the village 
smith, manufactures the necessary vessels for domestic use Chief 
among these vessels is the lota, or globular bowl, universally used in 
ceremonial ablutions The form of the lota, and even the style of 
ornamentation, has been handed down unaltered from the earhest 
times Benares enjoys the first reputation for work m brass and 
copper. In the south, Madura ana Tanjore have a similar fame , 
and m the west, Ahmedabad, Poona and Nasik At Bombay itself 
large quantities of imported copper are wrought up by native braziers 
The temple bells of India are well known for the depth and purity of 
their note In many localities the braziers have a special repute 
either for a peculiar alloy or for a particular process of ornamenta- 
tion Silver is sometimes mixed v \th the brass, an<l in rarer cases 
gold The brass or rather bell-metal ware of Murshidabad, known 
as khaqrai, has more than a local reputation, owing to the large ad- 
mixture of silver in it 

Pottery is made in almost every village, from the small vessels 
required in 'cooking to the large jars used for storing gram and 
PoHer\ occasionally as floats to ferry persons across a swollen 

* stream But, though the industry is umversal, it has 

hardly anywhere risen to the dignity of a fine art Sind is the only 
province of India where the potter's craft is pursued with any regard 
to artistic considerations , and there the mdustry is said to have 
been introduced by the Mahommedans Suul pottery is of two kinds, 
encaustic tiles and vessels for domestic use In both cases the 
colours are the same, — turquoise blue, copper green, dark purple or 
golden brown, under an exquisitely transparent glaze 'The usual 
ornament is a conventional flower pattern, pricked in from paper and 
dusted along the pncking The tiles, which are evidently of the 
same origin as those of Persia and Turkey, are chiefly to be found m 
the ruined mosques and tombs of the old Mussulman dynasties . 
but the industry still survives at the little towns of Saidpur and 
Bubn Artistic pottery is made at Hyderabad, Karachi, Tatta and 
Hala, and also at Multan and Lahore in the Punjab The Madura 
pottery deserves mention from the elegance of its form and tlic 
nchness of its colour The Umted Provinces have, among other 
specialties, an elegant black ware with designs m white metal worked 
mto its surface 

Mineral Resources. 

Putting aside salt, which has been already treated, the chief 
mining resources of India at the present day are the coal mines, 
the gold mmes, the petroleum oil-fields, the ruby mines, man- 
ganese deposits, mica mmes in Bengal, and the tin ores and 
jade of Burma. Other nunerals which exist but have not 
yet been developed in paymg quantities are copper ore, alum, 
gypsum and plumbago 

Coal — Coal has been known to exist m India since 1774 The 
first nune at Ramganj dates from 1820, and has been re^Iarly 
worked up to the present time Coal of varying quality exists under 
a very extensive area m India, bemg found in almost every province 
and native state with the exception of Bombay and Mysore In 
respect, however, of both the number and size of its mmes Bengal 
comes easily first, with seven-eighths of the total output, the largest 
mmes bemg those of Ramganj, Jhema, and Ginaih, while the 
Smgareni mine m Hyderabad comes next Many of the Bengal 
mmes, however, are very small There are some important mines m 
Assam and the Central Provinces The importance of the Indian 
coal production hes m the hope that it holds out for the development 
of Indian mdustnes, especially m connexion with the nascent iron 
and steel industry. Cou and iron are found m conjunction in the 
Central Provinces, and the Tata Company has recentiy been formed 


to work them on a large scale The railways already use Indian coal 
almost exclusively, and Indian coal is being taken yearly in greater 
quantities by ships trading to Eastern ports The total ou^ut in 
*905-1906 was 0,417,739 tons , while there were 47 companies 
engaged m coal-mining, of which 46 were m Bengal 

Gold — The production of gold m India is practically confined to 
the Kolar gold fields m Mysore An uncertain but unimportant 
amount is annuadly procured by sand-washing in various tracts of 
northern India and Burma , and there have been many attempts, 
mcludmg the great boom of i88o, to work mmes in the Wynaad 
district of the Madras Presidency There are also mines m the 
Hyderabad state from which a small amount of gold is produced 
But the output of gold in Mysore represents gg of the annual 
Indian yield Modern mining at Kolar dates from i88r, but there 
are extensive old workings showing that much gold had been ex- 
tracted under native rule The mmes are worked under leases from 
the Mysore government, which secure to the state a royalty of <> % 
of the gold produced Up to the end of 1903 the total output of the 
Kolar mines reached the value of /i 0,000, 000 

Iron — In purity of ore, and m antiquity of working, the iron 
deposits of India probably rank first m the world Ihey are to be 
found m every part of the country, from the northern mountains of 
As-sam and Kumaun to the extreme south of the Madras Presidency 
Wherever there are hills, iron is found and worked to a greater or 
less extent The indigenous methods of smelting the ore, which are 
everywhere the same, and have been handed down unchanged through 
countless generations, yield a metal of the finest quality in a form 
well suited to native wants But they require an extravagant supjily 
of charcoal , and even with the cheapness of native lalxiur the pro- 
duct cannot compete in price with imjxirted iron from Fngland 
European enterprise, attracted by the richness of the ore and the 
low rate of wage*^, has repeatedly tried to establish iron-works on a 
large scale , but hitherto every one of these attemjits has mdrd m 
failure with the exception of the iron-works at Barrakiir m Bengal, 
first started m 1865, which after many years of struggle seem to have 
turned the corner of success 1 he principal sources of iron-stoiu' at 
present arc the Madras ores, chiefly at Salem, the Chanda ores 111 the 
Central I*rovinccs, and the ores obtained at and near Ramganj in 
Bengal 

Petroleum — The great oilfields of the Indian empire are in Burma, 
which supplies 98 % of the total output Of the remainder nearly 
all comes from Assam In lx>th jirovinces the growth of the yirld has 
lieen very great, the total output in 1901 being six times as large as m 
1892 , but even so it has faded to keep jiacc with the demand A 
regular service of steamers carnes oil m bulk from Rangoon to 
Calcutta, and now Burmese oil competes with the Russian jinxluct, 
which hiid already driven the dearer Amencan oil from the market 
(see Burma) 

Other Ores — Manganese ore is found in very large quantities on a 
tract on the Madras coast about midway Ixitween Calcutta and 
Madras Most of the ore goes to Great Britain There are also 
valuable deposits of manganese in the ('entral Provinces and, it is 
believed, m Burma The export of manganese, which had been only 
about ten years in existence m 1905-1900, amounted then to 316,694 
tons, with a value of ;^250,ooo Mica has long Ix'on obtained in 
Bengal, chiefly in the Hazanbagh district, and there is a ruby- 
coloured vanety which is held in great estimation In Madras also 
a mica industry has recently grown up Fin is found in the Tavoy 
and Mergui districts of Lower Burma, and has for many years been 
w'orked in an unprogressive manner chiefly by Chinese labour In 
1900 tin of good quality was found in the Southern Shan States 
Copper ore is found in many tracts throughout India, plumbago in 
Matlra-s, and corundum in southern India 

Precious Stones — Despite its legendary wealth, which ls really due 
to the accumulations of ages, India cannot be said to be naturally 
rich in precious stones Under the Mahommedan rule diamoncfs 
were a distmct source of state revenue , and Akbar is said to have 
received a royalty of £80,000 a year from the mines of Panna. But 
at the jiresent day the search for them, if carried on anywhere in 
British territory, is an insignificant occupation The name of 
Golconda has pa^ed into literature , but that city, once the Mussul- 
man capital of the I>eccan. was rather the home of diamond-cutters 
than the source of supply It ls believed that the far-famed 
diamonds of Golconda actually came from the sandstone formation 
which extends across the south-east borders of the nizam’s dominions 
into the Madras districts of Ganjam and Godavari A few jioor 
stones are still found in that region Sambalpur, on the upper 
channel of the Mahanadi river in the Central Provmces, is another 
spot once famous for diamonds So late as 1818 a stone is said to 
have been found there weighmg 84 grains and valued at ^500 The 
nver-valleys of Chota Namur are also known to have yielded a 
tribute of diamonds to their Mahommedan conquerors At the 
present day the only place where the search for diamonds is pursued 
as a regular industry is the native state of Panna in Bundelkhand 
The stones are found by diggmg down through several strata of 
gravelly soil and washmg the earth Even there, however, the 
pursuit 18 understood to be unremunerative, and has failed to attract 
European capital At the present day the only important indus- 
tries are the rubies and jade of Burma 'The former are worked by 
the Ruby Mmes Company or by licensed native romers under the 
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company Th« value of the rubies found has increasetl rapidly, and 
the company, which was for some time worked unprofitably under the 
lease granted in has now, with the aid of favourable treatment 
from the government, become more prosperous I’earls are found off 
the southern coast of Madras and also in the Mergm archipelago. 

Trade 

The trade of India with foreign countries is conducted partly 
by sea and partly across the land frontiers ^ but the frontier 
trade, though capable of much extension, is only a small fraction 
of the whole. Tlie sea-borne trade is carried on chiefly through 
the four great ports of Calcutta, Bombay, Karachi, and Rangoon, 
of which CaUlitta serves the fertile valley of the Ganges and 
Brahmaputra, Bombay serves the cotton-trade of western 
India, Karaihi exports the wheat crop of the Punjab, and 
Rangoon the rice crop of Burma Madras, which has been 
supplied with an artificial harbour, serves southern India, and 
Chittagong is rising into prominence as the point of departure 
for the tea and jute of eastern Bengal and Assam The land 
trade is tarried on with Persia, Afghanistan, Nepal, Tibet 
and western China The new caravan route to Persia from 
Quetta by way of the Niishki railway offers facilities to traders, 
of which mtreasing advantage has been taken, but the trade 
IS still small Afghanistan under Abdur Rahman imposed 
prohibitive imposts upon trade, and the present amir followed 
his father’s policy, but his visit to India in 1907 may result m 
improved relations. The trade with the tribes lying north of 
the Malakand Pass has improved considerably since <he frontier 
war of 1897-98, but they are a poor community Nepal takes 
the largest share of the frontier trade The trade with Tibet has 
slightly improved since the treaty of Lha.sa of 1904, but it 
still amounts to only £()o,ooo annually The trade with western 
China IS about half a million annuallj, and shows signs of 
development 

A review of Indian trade by tlie director-general of tiie statistical 
department m India is annually presented to parliament, and there- 
Bxaorta necessary hero to mention the main channels 

^ ' that it has taken of recent years The chief exports arc 

raw cotton, cotton goods and yam, nee, wheat, oil-seeds, raw juto 
and jutc-manufattures, hides and skins, tea, opium and lac In 
1905-1906 there was great activity m both the cotton and jute 
indusines In Bombay new cotton nulls were erected, and old ones 
extended, htgh-spoed macluiiery was widely introduced, and 12,000 
new Icxams were set up Similarly the jute trade far surpassed all 
records Tlie crop was a record one, but the demand far exceeded 
tlie supply, the cultivators reaped profits of eight millions more than 
tlie previous year, and 2000 new looms were set up m Calcutta 
The tea outlook vas good, and the coffee industry was recovering 
from the effects of plant disease and Brazilian competition But 
both the indigo and opium trades are declining industries, which 
mean a serious loss to the Indian exchequer Indigo fell to about 
one-tenth of its value in the previous decade , and an agreement was 
come to with China in 1907, by which the area under opium is to be 
gradually reduced The total exports for 1905-1906 were valued at 

I 12,000,000 

The chief articles of impoit are cotton goods, cotton yam, metals, 
sugar, mineral oils, machinery and mill-work, woollen manufactures, 
tmoortM provisions, hardware and cutlery, silk, liquors, apparel, 

^ * railway matenal and chemicals Cotton manufactures 

and yams are imported almost exclusively from the United Kingdom, 
and amount to aliout 40 of the total trade Metals, including 
hardware and cutlery, railway matenal, &c , supply about a fifth 
The only other important article of import is sugar, which came to 
about 5 millions in 1905-1906 The balance of trade 13 always against 
India, because she is a ilebtor country, and has to pay interest on 
borrowed capital, and the “ home charges ’’ for the upkeep of the 
civil and military services and of the secretary of state’s establish- 
ment in I.ondon The total imports for 1905-1906 were valued at 
824 millions sterling, including 14 millions of gold and silver, which 
are continually hoarded by the people of India 

Broadly speaking, the greater part of the mtcrnal trade remains 
in the hands of the natives Europeans control tlie shipping business 
TradtoM have a share in the collection of some of the more 

claaaet. valuable staples oI exports, such as cotton, jute, oil-seods 
and wheat But the work of distribution and the a^ptation 
of the supply to the demand of the consumer naturally fall to those 
who are b^t acquainted with native wants. The Vaisya, or trading 
caste of Manu, has no longer any separate ex i stence ; but its place is 
occupied by several well-marked classes On the western coast the 
Parsees, by the boldness and extent of their operations, tread close ] 
upon the beds of the most prosperous English houses la the ] 
interior of the Bombay presidency business is mainly divided between 1 


two classes, the Bunniahs of Gujarat and the Mar wans from 
Rajputana Each of these profess a peculiar form of religion, the 
former being Vishnuvites of the Vallabhacharf sect, the latter Jams 
In the Deccan their place is taken by Lmgayats from the south, who 
again follow their own form of Hinduism, which is an heretical 
species of Siva worship Throughout Mysore, and in the north of 
Madras, Lmgayats are still found, but along the eastern sea-board the 
prcdominatmg classes of traders are those named Cbetties and 
Komatis In Bengal many of the upper caates of Sudras have 
devoted themselves to general trade , but there agam the Jam 
Marwans from Rajputana occupy the front rank Iheir head- 
quarters are m Murshidabad district, and tJieir agents are to be 
found throughout the valley of the Brahmaputra, as far up as the 
unexplored mintier of China 

Lo^ trade is conducted either at the permanent bazaars of great 
towns, at weekly markets held in certam villages, at annual gather- 
ings pnmanly hi^ for rohgious purposes, or by means of . . 

travellmg brokers and agents The cultivator himself, 
who 13 the chief producer and also the chief customer, 
knows httle of the ^eat towns, and expects the dealer to come to his 
ou n door Each village has at least one resident trader, who usually 
combines in his own person the functions of money-lender, gram 
ilealer and cloth seller The simple system of rural economy is 
entirely b.i.sed upon the dealings of this man, whom it is the fashion 
sometimes to decry as a usurer, bnt wlio is really the one thrifty 
person among .in improvident population Abolish the money- 
lender, and tlie general body of cultivators would have nothing to 
depend upon but the harvest of a smgle year The money-lender deals 
chiefly in gram and ira specie In those districts where the staples of 
export are largely grown, the cultivators commonly sell their crops 
to travelling brokers, who re-sell to larger dealers, and so on until 
the commodities reach the hands of the agents of the great shipping 
houses The wholesale trade thus rests ultimately with a com- 
paratively small number of persons, who have agencies, or rather 
coirespondmg firms, at the great central marts Buying and sclhng 
in their aspects most characteristic of India are to be seen, not at 
these great towns, nor even at the weekly markets, but at the fairs 
which sire held penotlically at certam spots in most districts 
Religion IS always the ongmal pretext of these gatherings or melds, 
at .some of whici nothing is done beyond bathing in tJie river, or 
performing vanous superstitious ceremonies But in the majority of 
cases religion has become a mere excuse for secular business Crowds 
of petty traders attend, bringing all those miscellaneous articles that 
can be packed into a pedlfir’s wallet , and the neighbouring villagers 
look forward to the occasion to satisfy alike their curiosity and their 
household wants 

The control of the revenues of India is vested by act of jiariiai.ient 
in the secretary of state for Indm in council .Subject to his control 
the government of India enjoys a certam discretionary pinance 
power, but no new expenditure may be incut red without 
lus sanction There is a special member for finance m the governor- 
general’s council, and all important matters are brought before the 
council The central government keeps in its own hands certam 
revenues, such as salt, the ppst-office, telegraphs, railways, army 
and Indian Manne, in addition to the districts of Coorg, Ajmere 
.md the North-West Frontier province The other provinces raise 
and administer their own revenues, subject to the central control , 
they are allowed a certain propoition of the revenue to meet their 
own admuiLstrative charges, and so have an interest in economical 
expenditure The apportionment of the revenues is settled afresh 
every five years In 1893 the Indian mints were clased to the free 
coinage of silver, and in 1899 the British sovereign was made legal 
tender at the rate of is 4d per rujiee , so that since that year the 
finances of India have been practically upon a gold basis The 
principal heads of revenue are land, opium, salt, stamps, excise, 
customs, assessed taxes, forests, registration and tnbutes from native 
states , and the chief heads of expenditure are charges of collection, 
interest, post-office, telegraph and mint, civil departments, famine 
relief anu insurance, railways, irrigation, other public w’orks and 
army The point most frequently cnticized in the finances of India 
is the ** home charges ” which amount on an average to about 18^ 
millions a year Of this total about millions are for interest on 
railways and other public works, 5 millions for pensions and furlough 
jiay for civil and military officers, 2 j millions for stores and millions 
miscellaneous These charges constitute the home expenditure on 
revenue account, but there are also other remittances from India 
on capital account which bring up the total disbursements iivEngland 
to an annual average of about 21^ millions 

Public Works. 

Pubbe works in India fall under three categories — ^railways, 
irrigation, and roads and building The railways are managed 
in vanous ways, the other two aasses of works are carried out 
through the agency of separate departments m Madras and 
Bombay, and of officers of the TOvemment of India public 
works "department, either under local or central control, in 
other provinces. 
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Railways m India serve different purposes — the ordinary 
purpose of trade and passenger communication, and also the 
special purposes of the safeguarding the internal and 
Rmiiwaya pg^ce of the country, and of protecting 

speaal districts against famine by facilitating the movement 
of gram For this reason the interest on capital expended on 
all the lines cannot be judged by a purely commercial standard 
They are administered in three separate ways — as guaranteed, 
state or assisted lines In the early days of railway enterprise 
the agency of private companies guaranteed by the state was 
exclusively employed, and nearly all the great tnink lines were 
made under this system, but the leases of the last three of 
these lines, the Great Indian Peninsula, the Bombay, Baroda & 
Central India, and the Madras companies, fell in respectively 
in 1900, 1905 and 1907. In 1870 a new policy of railway de- 
velopment by the direct agency of the state was inaugurated , 
and m 1880 the system of encouraging private enterprise by state 
assistance was again resorted to. Both agencies are now em- 
ployed side by side The administration of railways was formerly 
under a secretary m the public works department , but since 
1905 it has been placed in charge of a railway board, consisting 
of a president and two members, which is connected with, 
though not subordinate to, the department of commerte and 
industry In 1908 the total length of railways open in India 
was 30,578 m , which earned 330 million passengers and 64 
million tons of goods, and yielded a net profit exceeding 4 ",0 

Facilities for imgation (qv) vary widely, and irngation 
works differ both m extent and in character. The mam distinction 
anses from the fact that the rivers of northern India 
tr ga oa. Himalayan snows, and, therefore, afford 

a supply of water which surpasses in (onstancy and volume 
any of the nvers of the south In Bombay and Madras almost 
ail the imgation systems, except m the deltas of the chief nvers, 
are dependent on reservoirs or “ tanks,” which collect the 
rainfall of the adjacent hills In Smd and the Punjab there 
are many canals which act merely as distributaries of the overflow 
of the great rivers at the time of inundation ; but where the 
utility of the canals has been increased by permanent head- 
worics the supply of water is perennial and practically inex- 
haustible, thus contrasting favourably with the less certain 
protection given by tanks The Irrigation Commission of 1901 
advised an expenditure of 30 millions sterling, spread over a term 
of twenty years, and imgating 6J million acres in addition 
to the 47 millions already irngated at that time ; but it was 
estimated that that programme would practically exhaust 
the irrigable land in India, and that some of the later works 
would be merely protective against the danger of famine, and 
would not be financially productive 

In addition to tlie provision and maintenance of roads and the 
construction of public buildings, the department of public works also 
provides all works of a public nature, such as water-supply, 
Buiiaiaga sanitation, embankments, lighthouses, femes and bridges, 
which require techmeal skill Road-making is an ordinary 
form of relief work m times of famme In tlic famine of 
1896-1897, for instance, 579 m of new roads were made in the Central 
Provinces alone, and 8ig m were repaired One of the finest roads 
m the world is the Grand Trunk Road which stretches across India 
from Calcutta to Peshawar, and which is metalled most of the way 
with kankar, a hard hmestone outgrowth The great buildings of 
ancient India are described under the names of tne different cities 
which contain them 

The post-office of India is under the control of a director-general, m 
subordination to the department of commerce and industry , and tlus 
officer has under him a postmaster-general or deputy post- 
Ctnoa master-general m each province In 190O the district post, 
* originally provided for local convemence and maintain^ by 

a local cess, was amalgamated with the imperial post The mileage 
over which mails are earned by railway has been constantly mcreasing 
with the development of the railway system, but a far larger number 
are still earned by runners and boats The total number of letters, 
Ac , earned by the past exceeds 800 miliions, and the service yields a 
profit to the state In connexion with the poet-office there are 
taland money-order and savings-bank busmesses , and in addition the 
value-payable system, by which the post-office undertakes to 
recover from the addressee the value of an article sent by post and 
to remit the amount to the sender, has found great populanty. 

Excluding the Indo-European telegraph wire, the whole telegra^ffi 
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system of India fonns an imperial charge, administered through a 
director-general 1 he total lengtli of line is about 69,000 m , 

and the net profits of the service approximately pay _ 
for new expenditure on capital account. ^****1, 

Telegrapmc communication with Euroj^e is maintained Mraphn. 
by the cable of the Eastern 1 elegrauh Company via Aden, and by the 
Indo-European system, of whicli tlie eastern jxirtum from Tchcr.an 
and Fao to Karachi belongs to the government of India The admmis 
tration of the Indo-European department is in London under the 
direct control of the secretary of state The system comprises two 
sections The first, called the Persian Gulf section, tuns from 
Karachi to Bushire, from Jask to Muscat, and from Bnslure to Fao, 
where a connexion is made with the Ottoman government line It 
includes also the Makran coast lines, running from Jask to (.iuadur, 
ami thence to Karachi The second section, known as tlie Persian 
section, consists of land lines runnmg from Bushirc to leheran 
Ihcse land lines, as well as the Makran coast lines, are worktd un<kr 
a treaty wdth the Persian government A connexion for extending 
the system through Persia was signed in 1901 , the route to be foUowed 
liemg from Kashan near leheran to the Hindustan frontier via 
Yerd and Kerman 
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History 

For an orthodox Hindu the history of India begins more th.m 
three thousand years before the Christian era with the events 
detailed m the great epic of Uie Makahharata , but by the sober 
historian these can only be regarded as legends. See the article 
Inscriphons . section Indian, for a discussion of the scientific 
liasB of the early history It is needless to repeat here the 
analysis given m that article The following account of the 
earlier period follows the main outlines of the traditional facts, 
corrected as far as possible by the uiscriptional record , and 
further details will be found m the separate biographical, racial 
and linguistic articles, and those on the gcograj^cal areas into 
which India is administratively divided 

Our earliest glimpses of India disclose two races strolling for 
the soil, the Dravidians, a dark-skinned race of aborigines, and 
the Aryans, a fair-skinned people, descending from 
the north-western passes Ultimately the Dravidians *' 

were driven back into tlie southern tableland, and the great 
plains of Hindustan were occupied by the Aryans, who dominated 
the Instory of India for many centuries thereafter. 

Tlie Rig- Veda forms the great literary memorial of the early 
Aryan settlements m the Punjab. The age of this primitive 
folk-song IS unknown The Hindus beUeve, without evidence, 
that It existed “ from before all time,” or at least 3001 years 
B.c — nearly 5000 years ago European scholars have inferred 
from astronomical dates that its composition was going on about 
1400 BC. But these dates are themselves given m writings of 
later origm, and might have been calculated backwards. We 
only know that the Vedic religion had been at work long before 
the rise of Buddhism m the 6th century b c Neverthekss, the 
antiquity of the Rig-Veda, although not to be expressed m 
figures, IS abundantly established The earlier hymns exhibit 
the Aryans on the north-western frontiers of India just starting 
on their long journey. They show us the Aryans on the banks 
of the Indus, divided mto various tribes, sometimes at war with 
each other, sometimes united against the ” bJack-skmned ” 
abongmes. Caste, in its later sense, is unknown. Each father 
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of a family is the priest of his own household. The chieftain 
acts as father and priest to the tribe ; but at the greater festivals 
he chooses some one specially learned m holy offerings to conduct 
the sacrifice in the name of the people The chief himself seems 
to have been elected Women enjoyed a high position, and some 
of the most beautiful hymns were composed by ladies and 
queens. Marriage was held sacred. Husband and wife were 
both “ rulers of the house ” (dampati), and drew near to the 
gods together in prayer ITie burning of widows on their 
husbands’ funeral-pilc was unknown, and the verses m the 
Veda which the Hralimans afterwards distorted into a sanction 
for the practice have the very opposite meaning. 

The Aryan tribes in the Veda are acquainted with most of the 
metals They have blacksmiths, coppersmiths and goldsmiths 
among them, besides carpenters, barbers and other artisans 
They fight from chariots, and freely use the horse, although not 
yet the elephant, in war. They have settled down as husband- 
men, till their fields with the plough, and live in villages or 
towns But they also cling to their old wandering life, with 
their herds and “ cattle-pens ” Cattle, indeed, still form their 
ihief wealth, the com (Lat. pecunta) in which payments of fines 
are made ; and one of their words for war literally means “ a 
desire for cows ” They have learned to build “ ships,” perhaps 
large river-boats, and seem to have heard something of the sea 
Unlike the modern Hindus, the Aryans of the Veda ate beef, 
used a fermented liquor or beer made from the soma plant, 
and offered the same strong meat and drink to their gods 
Thus the stout Aryans spread eastwards through northern 
India, pushed on from behind by later arrivals of their own 
stock, and driving before them, or reducing to bondage, the 
earlier “ black-skinned ” races They marched in whole com- 
munities from one river- valley to another, each house-father a 
warrior, husbandman and priest, with his wife and his little 


ones, and cattle. 

About the beginning of the 6th centuiy bc the settled 
country between the Himalaya mountains and the Nerbudda 
river was divided into sixteen independent states, 
ttMies. monarchies and some tribal republics, the most 

important of which were the four monarchies of 
Kosala, Magadha, the Vamsas and Avanti Kosala, the 
modern kingdom of Oudh, appears to have been the premier 
state of India in 600 n c Later the supremacy was reft from 
It by the kingdom of Magadha, the modern Behar (q v ). South 
of Kosala lay the kingdom of the Vamsas, and south of that 
again the kingdom of Avanti In the north-west was Gandhara, 
on the banks of the Indus, in the neighbourhood of Peshawar 
The history of these early states is only a confused record of 
war and intermarriages, and is still semi-my thical. The list of the 
sixteen states ignores everything north of the Himalayas, south 
of the Vindhyas, and east of the Ganges where it turns south. 

The principal cities of India at this date were Ayodhya, the 
capital of Kosala at the time of the Ramayana, though it aftcr- 
wards gave place to SrSvasti, which was one of the 
cttUsH great cities of India in the time of Buddha : 

archaeologists differ as to its position Baranasi, the 
modem Benares, had m the time of Megasthenes a circuit of 
25 m Kosambi, the capital of the Vamsas, lay on the Jumna, 
230 m from Benares Rajagnha (Rajgir), the capital of 
Magadha, was built by Bimbisara, the contemporary of Buddha 
Roruka, the capital of Sovira, was an important centre of the 
coasting trade. Saketa was sometime the capital of Kosala 
UjjayinI, the modern Ujjain, was the capital of Avanti None 
of these great cities has as yet been properly excavated 

In those early days the Aryan tribes were divided into four 
social grades on a basis of colour . the Kshatriyas or nobles, 
who claimed descent from the early leaders ; the 
//ft. Brahmans or sacrificing priests ; the Vaisyas, the 
peasantry , and last of all the Sudras, the hewers 
of wood and drawers of water, of non-Aryan descent Even 
lielow these there were low trib^ and trades, aboriginal tribes 
and slaves. In later documents mention is made of eighteen 
gilds of work-people, whose names are nowhere given, but they 


probably included workers in wood, workers in metal, workers 
m stone, weavers, leather-workers, potters, ivory - workers, 
dyers, fisher-folk, butchers, hunters, cooks, barbers, flower- 
sellers, sailors, basket-makers and painters. 

It IS supposed that sea-gomg merchants, mostly Dravidians, 
and not Aryans, availing themselves of the monsoons, traded 
in the 7th century b c from the south-west ports of India to 
Babylon, and that there they became acquainted with a Semitic 
alphabet, which they brought back with them, and from which 
all the alphabets now used in India, Burma, Siam and Ceylon 
have been gradually evolved. For the early inscriptionai re- 
mains, see Inscriptions India The earliest written records 
in India, however, are Buddhist The earliest written books are 
in Pall and Budd^st Sanskrit. 

The Buddhist Period 

The systems called Jainism (see Jains) and Buddhism (qv.) 
had their roots in prehistoric philosophies, but were founded 
respectively by Vardhamana Mahavira and Gotama Buddha, 
both of whom were preaching in Magadha during the reign of 
Bimbisara (c 520 b c ) 

During the next two hundred years Buddhism spread over 
northern India, perhaps receiving a new impulse from the 
Greek kingdoms in the Punjab About the middle of the 3rd 
century b c Asoka, the king of Magadha or Behar, who reigned 
from 264 B c. to 227 b c , became a zealous convert to Buddhism 
He IS said to have supported 64,000 Buddhist priests , he founded 
many religious houses, and his kingdom is called the Land of the 
Monasteries (Vihara or Behar) to this day He did for Buddhism 
what Constantine effected for Christianity , he organized it on 
the basis of a state religion This he accomplished by five 
means — by a council to settle the faith, by edicts promulgating 
Its principles, by a state department to watch over its purity, 
by missionaries to spread its doctrines, and by an authoritative 
collection of its sacred books In 246 b c Asoka is said ^ to 
have convened at Pataliputra (Patna) the third Buddhist council 
of one thousand elders (the tradition that he actually convened 
It rests on no actual evidence that we possess) Evil men, 
taking on them the yellow robe of the order, had given forth 
I their own opmions as the teaching of Buddha Such heresies 
were now corrected , and the Buddhism of southern Asia 
practically dates from Asoka’s council In a number of edicts, 
both before and after the synod, he published throughout India 
the grand prmciples of the faith. Such edicts are still found 
graven deep upon pillars, in caves and on rocks, from the 
Yusafzai valley beyond Peshawar on the north-western frontier, 
through the heart of Hindustan, to Kathiawar and Mysore on 
the south and Orissa in the east Tradition states that Asoka 
set up 64,000 memorial columns , and the thirty-five mscnptions 
extant in our own day show how widely these royal sermons were 
spread over India. In the year of the council, the kmg also 
founded a state department to watch over the purity and to 
direct the spread of the faith A minister of justice and religion 
(Dharma Mahamatra) directed its operations ; and, one of its 
first duties being to proselytize, he was specially charged with 
the welfare of the abongmes among whom its missionaries were 
sent Asoka did not think it enough to convert the inferior 
races without looking after their material mterests. Wells were 
to bc dug and trees planted along the roads , a system of medical 
aid was established throughout his kingdom and the conquered 
provinces, as far as Ceylon, for both man and beast. Officers 
were appointed to watch over domestic life and publicjnorality, 
and to promote instruction among the women as well as the 
youth 

Asoka recognized proselytism by peaceful means as a state 
duty. The rock inscriptions record how he sent forth mission- 
aries “ to the utmost limits of the barbarian countries,” to 
“ intermingle among all unbehevers ” for the spread of religion. 
They shall mix equally with Brahmans and l^gars, with the 

* The histoncity of this convention, not now usually admitted by 
scholars, is maintained by Bishop Copleston of Calcutta in his 
Buddhism, Pnmtttve and Present (1908). 
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dreaded and the despised, both within the kingdom “ and m 
foreign countries, teadimg better things ” Conversion is to be 
effected by persuasion, not by the sword This character of a 
proselytizing faith which wms its victories by peaceful means 
has remamed a promment feature of Buddhism to the present 
day. Asoka, however, not only took measures to spread the 
religion , he also endeavoured to secure its orthodoxy He 
collected the body of doctrine into an authoritative version, in 
the Magadhi language or dialect of his central kmgdom m 
Behar — a version which for two thousand years has formed the 
canon {pitakas) of the southern Buddhists 

The fourth and last of the great councils was held m Kashmir 
under the Kushan king Kanishka (see below). This council, 
which consisted of five hundred members, compiled three com- 
mentaries on the Buddhist faith These commentaries supplied 
in part materials for the Tibetan or northern canon, drawn up 
at a subsequent period The northern canon, or, as the Chinese 
proudly call it, the “ greater vehicle of the law,” mcludes many 
later corruptions or developments of the Indian faith as originally 
embodied by Asoka m the “ lesser vehicle,” or canon of the 
southern Buddhists 

The Kanishka commentaries were written in the Sanskrit 
language, perhaps because the Kashmir and northern priests 
who formed his council belonged to isolated Aryan colonies, 
which had been little influenced by the growth of the Indian 
vernacular dialects. In this way Kanishka and his Kashmir 
council became in some degree to the northern or Tibetan 
Buddhists what Asoka and his council had been to the Buddhists 
of Ceylon and the south * 

Buddhism never ousted Brahmanism from any large part of 
India The two systems co-existed as popular religions during 
more than a thousand years (250 b c to about a d. 
madlanb- modern Hinduism is the joint product of 

mmaiMot. * both Certain kings and certain eras were intensely 
Buddhistic , but the continuous existence of Brah- 
manism is abundantly proved from the time of Alexander 
(327 B c ) downwards The historians who chronicled his march, 
and the Greek ambassador Megasthenes, who succeeded them 
(300 B c ) in their literary lalwurs, bear witness to the pre- 
dominance of the old faith in the period immediately preceding 
Asoka Inscriptions, local legends, Sanskrit literature, and the 
drama disclose the survival of Brahman influence during the 
next SIX centuries (250 b c -a d 400) From a d 400 we have 
the evidence of the Chinese pilgrims, who toiled through Central 
Asia into India as the birthplace of their faith. Fa-Hien entered 
India from Afghanistan, and journeyed down the whole Gangetic 
valley to the Bay of Bengal in a.d. 399-413 He found Brahman 
priests equally honoured with Buddhist monks, and temples to 
the Indian gods side by side with the religious houses of his 
own faith Hsuan Tsang also travelled to India from China 
by the Central Asia route, and has left a fuller record of the 
state of the two religions m the 7th century. His journey 
extended from a d. 629 to 645, and everywhere throughout India 
he found the two faiths eagerly competmg for the suffrages of 
the people. By that time, indeed, Brahmanism was beginning to 
assert itself at the expense of the other religion The monuments 
of the great Buddhist monarchs, Asoka and Kanishka, confronted 
him from the time he neared the Punjab frontier ; but so also 
did the temples of Siva and his ” dread ” (^ueen Bhima. Through- 
out north-western India he found Buddhist convents and monks 
surrounded by “ swarms of heretics ” The political power was 
also divided, although Buddhist sovereigns predominated. A 
Buddhist monarch ruled over ten kingdoms m Afghanistan. 
At Peshawar the great monastery built by Kanishka was de- 
serted, but the populace remamed faithful In Kashmir king 
and people were devout Buddhists, under the teaching of five 
hundred monasteries and five thousand monks. In the country 
identified with Jaipur, on the other hand, the inhabitants were 
devoted to heresy and war. 

' In 1909 the excavation of a ruined stupa near Peshawar dis- 
closed a casket, with an inscription of Kanishka, and containing | 
fragments of bones believed to be those of Buddha himself { 


Durmg the next few centuries Brahmanism gradually became 
the ruling religion. There are legends of persecutions instigated 
by Brahman reformers, such as Kumarila Bhatta and 
Sankar-Acharjya. But tlie downfall of Buddhism 
seems to have resulted from natural decay, and from 
new movements of religious thought, rather than 
from any general suppression by the sword Its extinction is 
contemporaneous with the rise of Hinduism, and belongs to a 
subsequent part of this sketch In the nth century, only 
outlymg states, such as Kashmn and Orissa, remained faithful , 
and before the Mahommedans fairly came upon the scene 
Buddhism as a popular faith had disappeared from India. 
During the last ten centuries Buddhism has been a banished 
religion from its native home But it has won greater triumphs 
in Its exile than it could ever have achieved in the land of its 
birth. It has created a literature and a religion for more than 
a third of the human race, and has profoundly affected the 
beliefs of the rest Five hundred millions of men, or 35 % of 
the inhabitants of the world, still follow the teaching of Buddha. 
Afghanistan, Nepal, Eastern Turkestan, Tibet, Mongolia, 
Manchuria, China, Japan, the Eastern Archipelago, Siam, 
Burma, Ceylon and India at one time marked the magnificent 
circumference of its conquests Its shrines and monasteries 
stretched m a continuous line from the Caspian to the Pacific, 
and still extend from the confines of tlie Russian empire to the 
equatorial archipelago During twenty-four centuries Buddhism 
has encountered and outlived a series of powerful rivals. At 
this day it forms one of the three great religions of the world, 
and IS more numerously followed than either Christianity or 
Islam In India its influence has survived its separate existence • 
It supplied a basis upon which Brahmanism finally developed 
from the creed of a caste into the religion of the people The 
noblest survivals of Buddhism in India are to be found, not 
among any peculiar Ijody, but in the religion of the people , 
m that principle of the brotherhood of man, with the reassertion 
of which each new revival of Hinduism starts ; in the asylum 
which the great Hindu sects afford to women who have fallen 
victims to caste rules, to the widow and the out-caste, in the 
gentleness and charity to all men, which takes the place of a 
poor-law in India, and gives a high significance to the half 
satirical epithet of the ” mild ” Hindu 

Hindu Period. 

The external history of India may be considered to begin 
with the Greek invasion in 327 bc. Some indirect trade be- 
tween India and the Levant seems to have existed from very 
ancient times Homer was acquainted with tin and other 
articles of Indian merchandise by their Sanskrit names ; and 
a long list has been made of Indian products mentioned in the 
Bible In the time of JDanus (see Persia) the valley of the 
Indus was a Persian satrapy But the first Greek historian who 
speaks clearly of India was Hecataeus of Miletus (549-486 b c ) , 
the knowledge of Herodotus (450 b c ) ended at the Indus , 
and Ctesias, the physician (401 B c ), brought back from his 
residence in Persia only a few facts about the products of India, 
Its dyes and fabrics, its monkeys and parrots India to the 
east of the Indus was first marie known in Europe by the 
historians and men of science who accompanied Alexander the 
Great in 327 b c Their narratives, although now lost, are 
condensed m Strabo, Pliny and Arrian* Soon afterwards 
Megasthenes, as Greek ambassador resident at a court in Bengal 
(306-298 BC.), had opportunities for the closest observation 
ITie knowledge of the Greeks and Romans concerning India 
practically dates from his researches, 300 b c. 

Alexander the Great entered India early in 327 b c. Crossing 
the lofty Khawak and Kaoshan passes of the Hmdu Kush, he 
advanced by Alexandria, a city previously founded 
in the Koh-i-Daman, and Nicaea, another city to 
the west of Jalalabad, on the road from Kabul to *mMrch. 
India. Thence he turned eastwards through the 
Kunar valley and Bajour, and crossed the Gouraios (Panjkora) 
nver* Here he laid siege to Mount Aomos, which is identified 
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by some authonties with the modem Mahaban, though this 
identification was rejected by Dr Stem after an exhaustive 
survey of Mount Mahaban m 1904 Alexander crossed the 
Indus at Ohind, 16 ra above Attock, receiving there the sub- 
mission of the great city of Taxila, which is now represented 
bv miles of rums near the modern Rawalpindi. Crossmg the 
Hydaspes (Jhelum) he defeated Porus in a great battle, and 
crossing the Acesmes (Chenab) near the foot of the hills and the 
Hydraotes (Ravi), reached the Hyphasis (Beas). Here he was 
obliged by the temper of his army to retrace his steps, and 
retreat to the Jhelum, whence he sailed down the river to its 
confluence with the Indus, and thence to Patala, probably the 
modern Hyderabad. From Patala the admiral Nearchos was 
to sail round the coast to the Euphrates, while Alexander 
himself marched through the wilds of Gedrosia, or modem 
Makran. Ultimately, after suffering agonies of thirst m the 
desert, the army made its way back to the coast at the modern 
harbour of Pasin, whence the return to Susa m Persia was 
comparatively easy. 

During lu-s two years’ campaign in the Punjab and Smd, 
Alexander captured no province, but he made alliances, founded 
cities and planted garrisons. He had transferred much terntory 
to chiefs and confederacies devoted to his cause ; every petty 
court had its Greek faction , and the detachments which he 
left behind at various positions, from the Afghan frcaitier to 
the Peas, and from near the base of the Himalaya to the Sind 
delta, were visible pledges of his return At Taxila (Dehri- 
.Shahan) and Nicaea (Mong) m the northern Ihinjab, at Alexandria 
(Uchch) m the southern Ihinjab, at Patala (Hyderabad) in Sind, 
and at other points along his route, he estabbshed military settle- 
ments of Greeks or alUes. A large body of his troops remaincHl 
m Bac'tria ; and, m the partition of the empure which followed 
Alexander's death m 323 h c , Bactna and India eventually 
fell to Selcucus Nicator, the touncler of the Syrian monarchy 
(see Seleuciu). 

Meanwhile a new power had arisen in India. Among the 
Indian adventurers who thronged Alexander’s c'amp in the 
Punjab, each with his plot for winning a kingdom 
Chnndn- a rival, Chandragupta Maury a, an exile 

the Gangetic valley, seems to have played a 
somewhat ignominious part. He tried to tempt the 
WTaricd Greeks on the banks of the Beas with sc hemes of conquest 
in the rich south-eastern provinc es , but, having personall> 
offended their leader, he had to flv the camp (326 b r ). In 
the confused years which followed, he managed with the aid of 
plundering bands to form a kingdom on the ruins of the Nanda 
dvnastv m Magadha or Behar (321 u c ) He seized the capital, 
Patabputra, the modern Patna, established himself firmly in 
the Gangetic valley, ond compelled the north-western princi- 
palities, Greeks and natives ahke, to acknowledge his suzerainty. 
While, therefore, Seleucus was winning his way to the S>nan 
monarchy during the eleven years which followed Alexander’s 
death, Ghandragupta was building up an empire in northern 
India Seleunis reigned in Syria from 312 to 280 b.c , Chandra- 
gupta m the Gangetic valley from 321 to 296 b c. In 312 BC. 
the power of Ixith had been consolidated, and the two new 
sovereignties were brought face to face. In that year Seleucus, 
having recovered Babvlon, prexeeded to re-establish his authority 
in Bactna {qv) and the Punjab. In the latter province he 
found the Greek influence decayed. Alexander had left behind 
a mixed force of Greeks and Indians at Taxila. No sooner was 
he gone than the Indians rose and slew the Greek governor; 
the Macedonians massacred the Indians , a new governor, 
sent bv Alexander, murdered the friendly Punjab prince, Porus, 
and was himself driven out of the country by the advance of 
Chandragupta from the Gangetic valley. Seleucus, after a 
war with Chandragupta, determined to ally himself with the 
new power m India rather than to oppose it. In return for 
five hundred elephants, he ceded the Greek settlements in 
the Punjab and the Kabul valley, gave his daughter to Chandra- 
gupta m mamage, and stationed an arabassa^, Megasthenes, 
at the Gangetic court (302 b.c.). Chandragupta became familiar 


to the Greeks as Sandrocottus, king of the Prasii , his capital, 
Patahputra was called by them Palimbotlwa. On the other 
hand, the names of Greeks and kmgs of Grecian dynasties 
appear in the rock inscriptions, under Indian forms. 

Previous to the time of Megasthenes the Greek idea of India was 

a very vague one Their historians spoke of two cla.s3es of Indiam 

certain mountainous tribes who dwelt in nortliem Afghanistan under 
the Caucasus or Hindu Kush, ami a maritime race living on the coast 
of Baluchistan Of the India of modern geography lying beyond the 
Indus they practically knew nothing It was this India to the east of 
the Indus that Megasthenes opened up to the western world He 
describes the classihcation of the people, dividing them, however, 
into seven castes instead of four, namely, philosophers, husband- 
men, shepherds, artisans, soldiers, inspectors and the counsellors 
of the king I he philosophers were the Brahmans, and the pre- 
scribed stages of their life are indicated Megasthenes draws a dis- 
tinction between the Brahmans (BpaxMarty) and the Sarmanae 
(lap/idvoi), from which some scholars have inferred that the Bud- 
dhist Sarmanas were a recognized class fifty years before the council 
of Asoka But the Sarmanae also include Brahmans in the first 
and thinl stages of their life as students and forest recluses The 
inspectors or sixth cliuss of Megasthenes have been identified with 
Asoka's Mahamatra and lus Buddhist inspectors of morals 

The Greek ambassador observed with admiration the absence of 
slavery in India, the chastity of the women, and the courage of the 
men In valour they excelled all other Asiatics, they required no 
locks to their doors, above all, no Indian was ever known to tell a 
lie Sober and industrious, good farmers and skiHul artisans, they 
scarcely ever had recourse to a lawsuit, and lived peaceably under 
their native chiefs The kingly government is portrayed almost as 
described m Manu, with its hereditary castes of councillors and 
soldiers Megasthenes mentions that India wa.s divided into one 
hundred and eighteen kingdoms, some of which, such as that of the 
Prasu under Chandragupta, f exercised suzerain powers The village 
system IS well described, each little rural unit seeming to bean in- 
dependent republic Magasthcncs rem.aiked the exemption of the 
husbandmen (Vaisyas) from war and public services, and enumer- 
ates the dves, fibres, fabrics and products (anunal, vegetable and 
mineral) of India Husbandry depenclul on the periodical rams, 
and forecasts of the weather, with a view to " make adeijuute pro- 
vision against a coining deficiency,” formed a special duty of the 
Brahmans “ The philosopher who eirs in his predictions observes 
silence for the rest of lus life ” 

Before the year 300 b c two powerful monarchies had thus 
begun to act upon the Brahmanism of northern India, from the 
east and from the west On the east, in the Gangetic valley, 
Chandragupta (320-296 b c ) firmly consolidated the dynasty 
which dunng the next century produced Asoka (264-228 or 
227 B c ), and established Buddlnsm throughout India On 
the west, the Seleucids diffused Greek influences, and sent forth 
Graeco-Bactnan expeditioas to the Punjab Antiochus Theos 
(grandson of Seleucus Nicator) and Asoka (grandson of Chandra- 
gupta), who ruled these two monarchies in the 3rd century b.c , 
made a treaty with each other (256). In the next century 
Eucratides, king of Bactna, conquered as far as Alexander’s 
royal city of Patala, and possibly sent expeditions mto Cutch 
and Gujarat, i8i-i6i B c Of the Graeco-Indian monarchs, 
Menander {qv) advanced farthest into north-wes-tem India, 
and his coins are found from Kabul, near which he probably 
had his capital, as far as Muttra on the Jumna ^ The Buddhist 
dynasty of Chandragupta profoundly modified the religion of 
northern India from the east ; the Seleuad empire, with its 
Bactrian and later offshoots, deeply influenced the science and 
art Hindustan from the west. 

Brahman astronomy owed much to the Greeks, and what 
the Buddhists were to the architecture of northern India, that 
the Greeks were to its scu 4 >ture. Greek faces and 
jwofiles constantly occur in ancient Buddhist statuary, 
and enrich almost all the larger museums m Incha.* ,*4^. 
The purest specimens have been found in the north- 
west frontier province (the ancient Gandhara) and the Punjab, 
where the Greeks settled m greatest force. As we proceed 
eastward from the Punjab, the Greek type begins to fade 
Purity of outline gives place to lusciousness of form In the 

* In 1909 an inscnption m Brahmi characters was discovered near 
Bhilsa in Central India recording the name of a Greek, Hehodorus 
He desenbes hitts^l as a worshipper of Bhagavata ( = Vishnu), and 
states that he had come from Taxila in the name of the great king 
Anhalcidas, who is known from his coins to have hved e 170 b c. 
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female figures, the artists trust mure and more to swelling 
breasts and towering chignons, and load the neck with con* 
stantly accumulating jewels Nevertheless, the Greaan type 
of countenance long survived m Indian art It is entirely 
unlike the present coarse, conventional ideal of sculptured 
beauty, and may even be traced m the delicate profiles on the 
so-called sun temple at Kanarak, built in the 12 th century a.i>. 
on the remote Onssa shore 

Chandragupta (qv) was one of the greatest of Indian kings. 
The dominions that he had won back from the Greeks he ad- 
ministered with equal power. He mamtained an 
Mm a 600,000 infantry, 30,000 horsemen, 36,000 

Dyai^ty. *^^60 With the elephants, and 24,000 men with the 
chariots, which was controlled by an elaborate war- 
office system. The account given of his reign by Megasthenes 
makes him better known to us than any other Indian monarch 
down to the time of Akbar In 297 b.c he was succeeded by his 
son, Bindusara, who is supposed to have extended his dominions 
down to Madras In 272 b c he m turn was succeeded by Asoka, 
the Buddhist emperor, the religious side of whose reign has 
already been described Asoka’ s empire included the greater 
part of Afghanistan, a large part of Baluchistan, Sind, Kashmir, 
Nepal, Bengal to the mouths of the Ganges, and peninsular 
India down to the Palar river After Asoka the Maury as dwindled 
away, and the last of them, Brihadratha, was treacherously 
assassinated in 184 b c. by his commander-in-chief, Pushya- 
mitra Sunga, who founded the Sunga dynasty 

Dunng the 2nd century b c north-western India was invaded 
and partially conquered by Antiochus III the Great, Demetrius 
Sunga, (^^)> Kuoratides (qv) and Menander (qv) With 
Kaava thc Ust of these Pushyamitra Sunga waged successful 
and war, driving him from the Gangetic valley and con- 
aoi/Affl fining him to his conquests in the west, Pushyamitra 

yaaa «a. paramountcy over northern 

India ; but his reign is mainly memorable as marking thc 
begmning of the Brahmanical reaction against Buddhism, a 
reaction which Pushyamitra is said to have forwarded not only 
by the peaceful revival of Hindu rites but by a savage persecution 
of the Buddhist monks. The Sunga dynasty, after lasting 112 
years, was succeeded by the Kanva dynasty, which lasted 45 
years, t e. until about 27 b c , when it was overthrown by an 
unknown king of the Andhra dynasty of the Satavahanas, whose 
power, originating in the deltas of the Godavan and Kistna 
rivers, by a n 200 had spread across India to Nasik and gradu- 
ally pushed Its way northwards 

About AD 100 there appeared in the west three foreign tnbes 
from the north, who conquered the native population and 
established themselves in Malwa, Gujarat and Kathia- 
Sadrapa. rhese tribes were the Sakas, a horde of pastoral 

nomads from Central Asia (see Saka), the Pahlavas, 
whose name is supposed to be a corruption of “ Parthiva ” 
(i e Parthians of Persia), and the Yavanas (lonians), t e 
foreigners from the old Indo-Greek kingdoms of the north- 
west frontier, all of whom had been driven southwards by the 
Yue-chi {qv) Their rulers, of whom the first to be mentioned is 
Bhumaka, of the Kshaharata family, took the Persian title of 
satrap (Kshatrapa) They were hated by the Hindus as bar- 
barians who disregarded the caste system and despised the 
holy law, and for centuries an intermittent struggle continued 
between the satraps and the Andhra.s, with varying fortune 
Finally, however, about a » 236, the Andhra dynasty, after an 
existence of some 460 years, came to an end, under circum- 
stances of which no record remains, and their place in western 
India was taken by the Kshaharata satraps, until the last of 
them was overthrown by Chandragupta Vikramaditya at the 
close of the 4th century 

Meanwhile, the Yue-chi had themselves crossed the Hindu 
Kush to the mvasron of north-western India (see Yue-Chi). 
They were originally divided into five tribes, which were united 
under the rule of Kadphises I.^ (? a.d. 45-^5), the founder of 

* This is the conventional European form of the name. For other 
forms see Yue-Chi 
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the Kushan dynasty, who conquered the Kabul valley, 
annihilating what remamed there of the Greek dominion, 
and swept away the petty Indo-Greek and Indo- 
Parthian principalities on the Indus. His successors Kmahaa 
completed the conquest of north-western India from the Dfaaaty, 
delta of the Indus eastwards probably as far as Benares. 

One effect of the Yue-chi conquests was to open up 
a channel of commerce with the Roman empire by the northern 
trade routes , and the Indian embassy which, according to Dion. 
Cassius (ix. 58), visited Trajan after his arrival at Rome in 
A.D. 99, was probably * sent by Kadphises IL (Ooemokadphises) 
to announce his conquest of north-western India. The most 
celebrated of the Kushan kings, however, was Kamshka, whose 
date IS still a matter of controversy.® From his capital at 
Purushapura (Peshawar) he not only mamtained his hold on 
north-western India, but conquered Kashmir, attacked Patali- 
putra, earned on a successful war with the Parthians, and led 
an army across the appalling passes of the Taghdumbash Pamir 
to the conquest of Kashgar, Yarkand and Khotan. It is not, 
however, as a conqueror that Kamshka mainly lives on m 
tradition, but as a Buddhist monarch, second in reputation only 
to Asoka, and as the convener of the celebrated council of 
Kashmir already mentioned 

The dynasties of the Andhras in the centre and south and of 
the Kushans in the north came to an end almost at the same 
time (c. A D 236-225 respectively), The history of India 
during the remainder of thc 3rd century is all but a blank, a 
confused record of mcamnglcss names and disconnected events , 
and It IS not until the openmg of the 4th century that the veil 
IS lifted, with the rise to supreme power m Magadha (a d 320) 
of Chandragupta I , thc founder of the Gupta dynasty and 
empire (see Gupia), the most extensive since thc days of 
Asoka. He was succeeded by Chandragupta 11 Vikramaditya, 
whose court and administration are described by thc Chinese 
pilgrim Fa-hien, and who is supposed to have been the original 
of the mythical king Vikramaditya, who figures largely in 
Indian legends The Later Guptas were overwhelmed (r 470) 
by the White Huns, or Ephthalites {qv), who after breaking 
the power of Persia and assailing the Kushan kingdom of Kabul, 
had poured into India, conquered Smd, and established their 
rule as far south as the Nerbudda. The dominion of thc Huns 
in India, as elsewhere, was a mere organization for brigandage 
on an imperial saile, and it did not long survive. It was shaken 
{c 528) by the defeat, at the hands of tnbutary princes goaded 
to desperation, of Mihiragula, the most powerful and blood- 
thirsty of its rulers— the “ Attila of India ” It collapsed with 
the overthrow of the lentral power of the White Huns on the 
Oxus {c. 565) by the Turks Though, however, this stopped the 
incursions of Asiatic hordes from the north-west, and India 
was to remain almost exempt from foreign invasion for some 
500 years, the Ephthllite conquest added new and permanent 
elements to the Indian population After the fall of the central 
power, the scattered Hunnish settlers, like so many before them, 
became rapidly Hmduized, and are probably the ancestors of 
some of the most famous Rajput clans.* 

The last native monarch, pnor to the Mabommedan conquest, 
to establish and mamtain paramount power m the north was 
Harsha, or Harshavardhana (also known as Siladitya), for 
whose reign (606-648) full and tnistworthy materials exist m 
the book of travels written by the Chinese pilgnm Hsuan Tsang 
and the Harsha-chartta (Dee^ of Harsha) composed by Bana, 
a Brahman who lived at the royal court. Harsha was the 
younger son of the raja of Thanesar, and gamed his first ex- 
perience of campaigning while still a boy m thc successful wars 

’ V A Smith, Ear /y Hwi of India, p 238 

• Snuth, op ctt. pp 239, &c , says that he probably succeeded 
Kadphises II about a d, 120 Dr Fleet dates the beginning of 
Kanishka’s reign 58 b c (see Inscriptions Indian) Mr Vincent 
Smith [Imp Gaz of India, The Indian Empire, ed 1908, vol u 
p 289, note) dissents from this view, which is also held by Dr Otto 
Franke of Berhn, statmg that Dr Stem's discovenes m Chinese 
Turkestan " strongly confirm the view " hdd by hunsclf. 

* See V A. Smith, op. ext. pp 297, &c. 
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waged by his father and brother against the Huns on the north- 
western frontier After the treacherous murder of his brother 
by Sasanka, king of Central Bengal, he was confirmed as raja, 
though still very young, by the nobles of Thanesar in 606, 
though It would appear that his effective rule did not begin till 
SIX years later.' His first care was to revenge his brother’s 
death, and though it seems that Sasanka escaped destruction 
for a while (he was still ruling in 619), Harsha’s experience of 
warfare encouraged him to make preparations for brmgmg all 
India under his sway. By the end of five and a half years he 
had actually conquered the north-western regions and also, 
probably, part of Bengal. After this he reigned for 34^ years, 
devoting most of his energy to perfecting the administration of 
his vast dominions, which he did with such wisdom and liberality 
as to earn the commendation of Hsuan Tsang In his campaigns 
he was almost uniformly successful , but in his attempt to 
conquer the Deccan he was repulsed (620) by the Chalukya 
king, Pulikesm II., who successfully prevented him from forcing 
the passes of the Nerbudda. Towards the end of his reign 
Harsha’s empire embraced the whole basm of the Ganges from 
the Himalayas to the Nerbudda, includmg Nepal,^ besides 
Malwa, Gujarat and Surashtra (Kathiawar) ; while even Assam 
(Kamarupa) was tributary to him. The empire, however, died 
with Its founder. His benevolent despotism had healed the 
wounds inflicted by the barbarian invaders, and given to his 
subjects a false feeling of secuntv For he left no heir to 
carry on his work; his death “loosened the bonds which 
restrained the disruptive forces always ready to operate in 
India, and allowed them to produce their normal result, a 
medley of petty states, with ever-varying boundaries, and 
engaged in unceasing internecine war ’’ * 

In the Deccan the middle of the 6th century saw the rise of 
the Chalukya dynasty, founded by Pulikesin I about a d. 550. 

TTie most famous monarch of this line was Pulikesin 
dJccmo. repelled the inroads of Harsha (a d. 620), 

and whose court was visited by Hsuan Isang (ad. 
640) , but in A D 642 he was defeated by the Pallavas of Con- 
jeeveram, and though his son Vikramaditya I restored the 
fallen fortunes of his family, the Chalukyas were finally super- 
seded by the Rashtrakutas about ad 750 The Kailas temple 
at Ellora was built in the reign of Krishna I (r ad. 760). The 
last of the Rashtrakutas was overthrown in a d 973 by Taila II., 
a scion of the old Chalukya stock, who founded a second dynasty 
known as the Chalukyas of Kalyani, which lasted like its pre- 
decessor for about two centuries and a quarter. About a d. 
1000 the Chalukya kingdom suffered severely from the invasion 
of the Chola king, Rajaraja the Great Vikramanka, the hero 
of Bilhana’s historical poem, came to the throne in a d. 1076 
and reigned for fifty years. After his death the Chalukya power 
declined During the 12th and 13th centuries a family called 
Hoysala attained considerable prominence*in the Mysore country, 
but they were overthrown by Malik Kafur in a d 1310 The 
Yadava kings of Deogiri were descendants of feudatory nobles 
of the Chalukya kingdom, but they, like the Hoysalas, were 
overthrown by Malik Kafur, and Ramachandra, the last of the 
line, was the last independent Hindu sovereign of the Deccan. 

According to ancient tradition the kingdoms of the south 
were three — Pandya, Chola and Chera. Pandya occupied the 
extremity of the peninsula, south of Pudukottai, 
Kiagdoma Chola extended northwards to Nellore, and Chera 
ottha lay to the west, including Malabar, and is identified 
south. Kerala of Asoka All three kingdoms were 

occupied by races speaking Dra vidian languages. The authentic 
history of the south does not begin until the 9th and loth 
centuries a d , though the kingdoms are known to have existed 
in Asoka’s time 

The most ancient mention of the name Pandya occurs in the 
4th century b c , and in Asoka’s time the kingdom was inde- 

' His era. however, is dated from 606. 

» So V A. Smith, op ett p 314, who on this point differs from 
Sylvain Levi and Ettinghausen 

* For Harsha’s reign see Smith, op. cit. xiii. 31X-331. 
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pendent, but no early records survive, the mscnptions of the 
dynasty being of late date, while the long lists of kings m 
Tamil literature are untrustworthy During the early 
centuries of the Christian era the Pandya and Chera 
kmgdoms traded with Rome. The most ancient 
Pandya king to whom a definite date can be ascribed is 
Rajasimha {c a.d 920). Records begin towards the end of the 
1 2th century, and the dynasty can be traced from then till the 
middle of the i6th century The most conspicuous event in its 
history was the invasion by the Sinhalese armies of Parakrama- 
bahu, king of Ceylon {c. a.d 1175) The early records of the 
Chera kingdom are still more meagre , and the authentic list 
of the rajas of Travancore does not begin till a d 1335, and the 
rajas of Cochin two centuries later. 

The Chola kingdom, like the Pandya, is mentioned by the 
Sanskrit grammarian Katyayana m the 4th century b c , and 
was recognized by Asoka as independent The 
dynastic history of the Cholas begins about a d 860, 
and IS known from then until its decline in the middle Kingdom. 
of the 13th century. During those four centuries 
their history is intertwined with that of the Pallavas, 
Chalukyas, Rashtrakutas and other minor dynasties In a d. 
640 the Chola country was visited by Hsuan Tsang, but the 
country at that time was desolate, and the dynasty of small 
importance. In a d 985 Rajaraja the Great came to the throne, 
and after a reign of twenty-seven years died the paramount 
ruler of southern India. He conquered and annexed the island 
of Ceylon, and was succeeded by four equally vigorous members 
of the dynasty , but after the time of Vikrama (a d 1120) the 
Chola power gradually declined, and was practically extinguished 
by Malik Kafur 

The name of the Pallavas appears to be identical with that 
of the Pahlavas, a foreign tribe, frequently mentioned m in- 
scriptions and Sanskrit literature It is supposed, 
therefore, that the Pallavas came from the north, PaUmvm 
and gradually worked their way down to Malabar 
and the Coromandel coast When first heard of m **''*®^* 
the 2nd century a d they are a ruling race The Pallavas appear, 
like the Mahrattas in later times, to have imposed tribute on 
the territorial governments of the country The first Pallava 
king about whom anything substantial is known was Siva- 
skanda-varman (r a d. 150), whose capital was Kanchi (Con- 
jeeveram), his power extending into the Telugu country as far 
as the Kistna river Two centuries later Samudragupta con- 
quered eleven kings of the south, of whom three were Pallavas 
It appears that in the 4th century three Pallava chiefs were 
established at Kanchi, Vengi and Palakkada, the latter two 
being subordinate to the first, and that Pallava rule extended 
from the Godavari on tfie north to the Southern Vellaru river 
on the south, and stretched across Mysore from sea to sea 
About A D 609 Pulikesin II , the Chalukya king, defeated 
Mahendra-Varman, a Pallava chief, and drove him to take 
refuge behind the walls of Kanchi About a.d 620 a prince 
named Vishnu vardhana founded the Eastern Chalukya line in 
the province of Vengi, which was taken from the Pallavas 
Hsuan Tsang visited Kanchi, the Pallava capital, in the year 
a d 640 ; the country was, according to his account, 1000 m. 
in circumference, and the capital was a large city 5 or 6 m. m 
circumference In a d 642 the Pallavas defeated in turn 
Pulikesin II The conflict became perennial, and when the 
Rashtrakutas supplanted the Chalukyas m the middle of the 
8th century, they took up the old quarrel with the Pallavas 
Towards the end of the loth century the Pallava power, which 
had lasted for ten centuries, was destroyed by the Chola monarch, 
Rajaraja the Great. Pallava nobles existed to the end of the 
17th century, and the raja of Pudukottai claims descent from 
the ancient royal family. 

Mahommedan Period 

At the time that Buddhism was being crushed out of India 
by the Brahmanic reaction, a new faith was bemg bom in 
^^bia, destined to supply a youthful fanaticism which should 
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sweep the country from the Himalayas to Cape Comorin, and 
from the western to the eastern sea Mahomet, the founder of 
Islam, died at Medina m a d. 632, while the Chmese pilgrim 
Hsuan Tsang was still on his travels. The first Mahommedan 
invasion of India is placed in 664, only thirty-two years after 
the death of the prophet The Punjab is said to have been 
ravaged on this occasion with no permanent results The first 
Mahommedan conquest was the outlying province of Sind. 
In 7 1 1, or seventy-nine years after the death of Mahomet, an 
Arab army under Mahommed b Kasim invaded and conquered 
the Hindus of Sind in the name of Wahd I , caliph of Damascus, 
of the Omayyad line In the same year Roderic, the last of the 
Goths, fell before the victorious Saracens in Spam But m 
India the bravery of the Rajputs and the devotion of the Brah- 
mans seem to have afforded a stronger national bulwark than 
existed in western Europe In 750 the Hindus rose in rebellion 
and drove out the Mussulman tyrant, and the land had rest for 
one hundred and fifty years. 

The next Mahommedan invasion of India is associated with 
the name of Sultan Mahmud of Ghazni Mahmud was the 
eldest son of .Sabuktagin, surnamed Nasr-ud-din, in 
Mmbmad Q^igin a Turkish slave, who had established his rule 
abatai. over the greater part of modern Afghanistan and 
Khorassan, with Ghazni as his capital In 977 
Sabuktagin is said to have defeated Jaipal, the Hindu raja of 
Lahore, and to have rendered the Punjab tributary. But his 
son Mahmud was the first of the great Mussulman conquerors 
whose names still ring through Asia Mahmud succeeded to 
the throne m 997. During his reign of thirty-three years he 
extended the limits of his father’s kingdom from Persia on the 
east to the Ganges on the west , and it is related that he led 
his armies into the plains of India no fewer than seventeen times 
In loot he defeated Raja Jaipal a second time, and took him 
prisoner. But Anandpal, son of Jaipal, raised again the standard 
of national independence, and gathered an army of Rajput allies 
from the farthest corners of Hindustan The decisive battle 
was fought in the valley of Peshawar Mahmud won the day 
by the aid of his Turkish horsemen, and thenceforth the Punjab 
has been a Mahommedan province, except during the brief period 
of Sikh supremacy. The most famous of Mahmud’s invasions 
of India was that undertaken in 1025-1026 against Gujarat 
The goal of this expedition was the temple dedicated to Siva 
at Somnath, around which so many legends have gathered It 
IS reported that Mahmud marched through Ajmere to avoid 
the desert of Sind , that he found the Hindus gathered on the 
neck of the peninsula of Somnath in defence of their holy city , 
that the battle lasted for two days ; that in the end the Rajput 
warriors fled to their boats, while the Brahman priests retired 
into the inmost shrine , that Mahmud, introduced into this 
shrine, rejected all entreaties by the Brahmans to spare their 
idol, and all offers of ransom , that he smote the image with 
his club, and forthwith a fountain of precious stones gushed out 
Until the British invasion of Afghanistan m 1839, the club of 
Mahmud and the wood gates of Somnath were preserved at the 
tomb of the great conqueror near Ghazni The club has now 
disappeared, and the gates brought back to India by Lord 
Ellenborough are recogmzed to be a clumsy forgery To 
Mahommedans Mahmud is known, not only as a champion of 
the faith, but as a munificent patron of literature The dynasty 
that he founded was not long-lived Fourteen of his descendants 
occupied his throne within little more than a century, but none 
of them achieved greatness A blood-feud arose between them 
and a line of Afghan pnnces who had established themselves 
among the ijpountams of Ghor. In 1155 Bahiam, the last of the 
Ghazmvide Turks, was overthrown by Ala-ud-din of Ghor, and 
the wealthy and populous city of Ghazni was razed to the ground. 
But even the Ghonde conqueror spared the tomb of Midimud. 

Khusru, the son of Bahram, fled to Lahore, and there estab- 
lished the first Mahommedan dvnasty withm India. It speedily 
ended witia his son, also called Khusru, whom Mahommed 
Ghon, the relentless enemy of the Ghaznivide house, carried 
away into captivity in 1186. 


The Afghans of Ghor thus rose to power on the downfall 
of the Turks of Ghazm. The founder of the family is said to 
have been Izzud-dm al Husain, whose son Ala-ud-din destroyed 
Ghazni, as already mentioned. Ala-ud-din had two nephews, 
Ghiyas-ud-din and Muiz-ud-din, the latter of whom, also tailed 
Shahab-ud-dm by Mussulman chroniclers, and generally known 
in history as Mahommed Ghon, is the second of the great Mahom- 
medan conquerors of India. In 1 1 75 he took Multan and Uchch ; 
in 1186 Lahore fell into his hands, in 1191 he was repulsed 
before Delhi, but soon afterwards he redeemed this disaster. 
Hmdustan proper was at that penod divided between the two 
Rajput kingdoms of Kanauj and Delhi. Mahommed Ghon 
achieved his object by playing off the rival kings against each 
other. By 1193 he had extended his conquests as far east as 
Benares, and the defeated Rajputs migrated in a body to the 
hills and deserts now known as Rajputana. In 1199 one of his 
lieutenants, named Bakhtiyar, advanced into Bengal, and 
expelled by an audacious stratagem the last Hindu raja of 
Nadia. The entire northern plain, from the Indus to the 
Brahmaputra, thus lay under the Mahommedan yoke. But 
Mahommed Ghon never settled permanently in India. Ills 
favourite residence is said to have been the old ( apital of Ghazni, 
while he governed his Indian conquests through the agency of a 
favourite slave, Kutb-ud-din M^ommed Ghon died in 1206, 
being assassmated by some Ghakkar tribesmen while sleeping m 
his tent by the bank of the Indus , on his death both Ghor 
and Ghazni drop out of history, and Delhi first appears as the 
Mahommedan capital of India. 

On the death of Mahommed Ghon, Kutb-ud-din at once 
laid aside the title of viceroy, and proclaimed himself sultan 
of Delhi. He was the founder of what is known as 
the slave dynasty, which lasted for nearly a lentury 
(1206-1288). The name of Kutb is preserved in the Dynaaty. 
mtnar, or pillar of victory, which still stands amid 
the rums of ancient Delhi, towering high above all later struc- 
tures Kutb himself is said to have been successful as a general 
and an administrator, but none of his successors has left a mark 
in history. 

In 1294 Ala-ud-din Khilji, the third of the great Mahommedan 
conquerors of India, raised himself to the throne of Delhi by 
the treacherous assassination of his uncle Feroz II. 
who had himself supplanted the last of the slave 
dynasty. Ala-ud-din had already won military re- 
nown by his expeditions mto the yet unsubdued south. He 
had plundered the temples at Bhilsa in central India, which 
are admired to the present day as the most interesting examples 
of Buddhist architecture in the country. At the head of a small 
band of horsemen, he had ndden as far south as Deogiri (Daula- 
tabad) in the Deccan (q v ), and plundered the Yadava capital. 
When once established as sultan, he planned more extensive 
schemes of conquest. One army was sent to Gujarat under 
Alaf Khan, who conquered and expelled the last Rajput king 
of Anlialwar or Patan. Another army, led by the sultan m 
person, marched into the heart of Rajputana, and stormed the 
rock-fortress of Chitor, where the Rajputs had taken refuge 
with their women and children A third army, commanded 
by Malik Kafur, a Hindu renegade and favourite of Ala-ud-din, 
penetrated to the extreme south of the peninsula, scattering 
the unwarlike Dravidian races, and stripping every Hindu 
temple of its accumulations of gold and jewels. To this day 
the name of Malik Kafur is remembered in the remote district 
of Madura, in association with irresistible fate and every form 
of sacrilege. 

Ala-ud-dm died in 1316, having subj'ected to Islam the Deccan 
and Gujarat Three successors followed him upon the throne, but 
their united reigns extended over only five years In 
1321 a successful revolt was headed by Ghiyas-ud-din 
Tughlak, governor of the Punjab, who is said to have Tugbiat. 
been of Turkish origin. The Tughlak dynasty lasted for 
about seventy years, until it was swept away by the invasion of 
Timur, the fourth l^hommedan conqueror of India, in 1398. 
Tughlak’s son and successor, Mahomm^ b. Tughlak, who reigned 
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from 1325 to 1351, !■? described by Elphinstone as “one of the 
most arromphshed princes and one of the most funous tyrants 
that ever adorned or disgraced human nature,” He wasted the 
treasure accumulated by Ala-ud-dm in purchasing the retire- 
ment of the Mogul hordes, who had already made their appearance 
m the Punjab. When the internal circulation failed, he issued 
a forced currency of copper, which is said to have deranged the 
whole commerce of the country. At one time he raised an army 
for the invasion of Persia, At another he actually despatched 
an expedition against China, which perished miserably in the 
Himalayan passes When Hindustan was thus suffering from 
his misgovemment, he conceived the project of transferring the 
seat of empire to the Deccan, and compelled the inhabitants 
of Delhi to remove a distance of 700 m. to Deogiri or Daulatabad 
And yet during the reign of this sultan both the 'I’ughlak dynasty 
and the city of Delhi are said to have attained their utmost 
growth Mahommed was succeeded by his cousin Feroz, who 
likewise wa.s not content without a new capital, which he placed 
a few miles north of Delhi, and (ailed after his own name. 
He was a kind-hearted and popular, but weak, ruler. Mean- 
while the remote provinces of the empire began to throw off 
their allegiance to the sultans of Delhi The independence 
of the Afghan kings of Bengal is generally dated from 1336, 
when Mahommed Tughlak was yet on the throne The com- 
mencement of the reign of Ala-ud-din, the founder of the Bah- 
mam dynasty in the Dei'can, is assigned to 1347 2^far Khan, 
the first of the Ahmedabaii kings, acted as an independent 
ruler fiom the time of his first appointment as governor of 
Gujarat in 1391 These and other revolts prepared the way 
for the fourth great mvasion of India under Timur (Tamerlane), 

Accordingly, when Timur invaded India m 1398, he en- 
(ountered but little organized resistance Mahmud, the last of 
the Tughlak dynasty, being defeated in a battle out- 
Jlmuioa. Gujarat I'he city was 

«ac ked and the inhabitants massacred by the victorious 
Moguls But the invasion of Timur left no permanent impress 
upon the history of India, except in so far as its memory fired 
the imagination of Baber, the founder of the Mogul dynasty 
The details of the fighting and of the atrocities may be fecund 
related m cold blood by Timur himself m the MalfmaH-Ttmurt, 
whuii has been translated m Elliot’s History of India as told 
by its own Historians, \o\ 111. Timur marched back to Samarkand 
as he had come, by way of Kabul, and Mahmud Tughlak ven- 
tured to return to his desolate capital. He was succeeded by 
what IS known as the Sayyid d> nasty, which held Delhi and a 
few miles of surrounding country for about forty years The 
Sayyids were m their turn expelled by Bahlol, an Afghan of the 
Loth tnbe, whose successors remov^ the seat of government 
to Agra, which thus for the first time became the imperial city. 
In 1526 Baber, the fifth m descent from Timur, and also the 
fifth Mahommedan conqueror, invaded India at the instigation 
of the governor of the Punjab, won the victor)^ of Panipat over 
Ibrahim, the last of the Lodi dynasty, and founded the Mogul 
empire, which lasted, at least in name, until 1857 

In southern India at this time authentic history begins with 
the Hmdu empire of Vijayanagar, which exercised an ill-defined 
sovereignty over the entire south from the 14th to 
Mvw" century The empire of Vijayanagar repre- 

sents the last stand made by the national faith in 
India against conquering Islam. For at least two centuries 
Its sway over the south was undisputed, and its rajas waged 
wars and concluded treaties of peace with the sultans of the 
Deccan on equal terms 

The earliest of the Mahommedan dynasties in the Deccan 
was that founded by Ala-ud-din in 1347, which has received 
the name of the Bahmani dynasty. The capital 
0^4^. Gulbarga, and was afterwards removed 

to Bidar, both whii^h places still possess magnificent 
palaces and mosques in ruins Towards the close of the 
14th century the Bahmani empire fell to pieces, and five 
independent kingdoms divided the Deccan among them. These 
were— (i) the Adil Shahi dynasty, with its capital at Bijapur, j 


founded m 1490 by a Turk ; (2) the Kutb Shahi dynasty, with 
Its capital at Golconda, founded in 1512 by a Turkoman ad- 
venturer , (3) the Nizam Shahi dynasty, with its capital at 
Ahmednagar, founded m 1490 by a Brahman renegade ; (4) the 
Imad Shahi dynasty of Berar, with its coital at Ellichpur, 
founded m 1484 also by a Hindu from Vijayanagar , (5) the 
Band Shahi dynasty, with its capital at Bidar, founded about 
1492 by one who is variously described as a Turk and a Georgian 
slave. It is, of course, impossible here to trace m detail the 
history of these several dynasties In 1 565 they combined against 
the Hmdu raja of Vijayanagar, who was defeated and slam 
m the decisive battle of Talikota. But, though the city was 
sacked and the supremacy of Vijayanagar for ever destroyed, 
the Mahommedan victors did not themselves advance far into 
the south. The Naiks or feudatories of Vijayanagar everywhere 
asserted their independence. From them are descended the 
well-known Palegars of the south, and also the present raja of 
Mysore One of the blood-royal of Vijayanagar fled to Chandra- 
giri, and founded a Ime which exercised a prerogative of its 
former sovereignty by granting the site of Madras to the English 
m 1639. Another scion cUimmg the same high descent lingers 
to tlie present day near the rums of Vijayanagar, and is known 
as the raja of Anagundi, a feudatory of the mzam of Hyderabad. 
Despite frequent internal strife, the sultans of the Deccan re- 
tained their independence until conquered by the Mogul emperor 
Aurangzeb m the latter half of the 17th century To complete 
this sketch of India at tlie time of Baber’s mvasion it remains 
to say that an independent Mahommedan dynasty reigned at 
Ahmedabad in Gujarat for nearly two centuries (from 1391 
*573)> tintii conquered by Akbar ; and tliat Bengal was 
similarly independent, under a line of Afghan kings, with Gaur 
for their capital, from 1336 to 1573. 

When, therefore, Baber invaded India m 1525, the greater 
part of the country was Mahommedan, but it did not recognize 
the authority of the Afghan sultan of the Lodi dynasty, 
who resided at Agra, and also ruled the historical oy***?^^ 
capital of Delhi. After having won the battle of 
Pampat (1526) Baber was no more acknowledged as emperor 
of India than his ancestor Timur had been. Baber, how- 
ever, unlike Timur, had resolved to settle in the plains of 
Hmdustan, and carve out for hunself a new empire with the help 
of his Mogul followers His first task was to repel an attack 
by the Rajputs of Gutor, who seem to have attempted to re- 
establish at this time a Hindu empire The battle was fought 
at Sikn near Agra, and is memorable for the vow made by the 
easy-living Baber that he would never again touch wme. Baber 
was agam victorious, but died shortly afterwards m 1530. He 
was succeeded by his son Humayun, who is chiefly known as 
being the father of Akbar. In Humayun’s reign the subject 
Afghans rose m revolt under Sher Shah, a native of Bengal, 
who for a short time established his authority over all Hmdustan. 
Humayun was driven as an exile into Persia , and, while he was 
flying through the desert of Sind, his son Akbar was born to hmi 
m the petty fortress of Umarkot But Sher Shah was killed 
at the storming of the rock-fortress of Kalmjar, and Humayun, 
after many vicissitudes, succeeded in re-estabhshing his authority 
at Lahore and Delhi. 

Humayun died by an accident in 1556, leaving but a circum- 
scribed kingdom, surrounded on every side by active foes, 
to his son Akbar, then a boy of only fourteen years. 

Akbar the Great, the real founder of the Mogul empire 
as It existed for two centuries, was the contemporary of Queen 
Elizabeth of England. He was bom in 1 542, and his reign lasted 
from 1556 to 1605. When his father di^ he was absent m the 
Punjab, fighting the revolted Afghans, under the gu^dianship 
of Bairaro Khan, a native of Badakshan, whose military skill 
largely contnbuted to recover the throne for the Mogul line. 
For the first seven years of his reign Akbar was perpetually 
engaged m warfare. His first task was to establish his authority 
in the Punjab, and m the country around Delhi and Agra. In 
1567 he stormed the Rajput stronghold of Chitor, and conquered 
Ajmere In 1570 he obtained possession of Ouclh and Gwalior. 
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In 1572 he marched in person Into Gujarat, defeated the last 
of the independent sultans of Ahmedabad, and formed the pro- 
vince into a Mogul viceroyalty or subah. In the same year his 
generals drove out the Afghans from Bengal, and reunited 
the lower valley of the Ganges to Hindustan. Akbar was then 
the undisputed ruler of a larger portion of India than had ever 
before acknowledged the sway of one man But he continued 
to extend his conquests throughout his lifetime In 1578 Orissa 
was annexed to Bengal by his Hindu general Todar Mall, who 
forthwith organized a revenue survey of the whole province 
Kabul submitted m 1581, Kashmir in 1587, Sind in 1592, and 
Kandahar m 1594 At last he turned his arms against the 
Mahommedan kings of the Deccan, and wrested from them Berar ; 
but the permanent conquest of the south was reserved for 
Aurangzeb 

If the history of Akbar were confined to this long list of 
conquests, his name would on their account alone find a high 
place among those which mankind delights to remember But 
It IS as a civil administrator that his reputation is cheiished in 
India to the present dav With regard to the land revenue, 
the essence of his procedure was to fix the amount which the 
cultivators should pay at onc-third of the gross produce, leaving 
it to their option to pay in money or in kind The total land 
revenue received by Akbar amounted to about 16J millions 
sterling Comparing the area of his empire with the correspond- 
ing area now under the British, it has l^een calculated that 
Akbar, three hundred years ago, obtained 15I millions where 
they obtain only 13 J millions — an amount representing not 
more than one-half the purchasing power of Akbar’s 15I millions 
The distinction between khalsa land, or the imperial demesne, 
and jagir lands, granted revenue free or at quit rent in rewanl 
for services, also dates from the time of Akbar As regards his 
military system, Akbar invented a sort of feudal organization, 
by which every tributary raja took his place by the side of his 
own Mogul nobles In theory it was an aristocracy based only 
upon military command , but practically it accomplished the 
object at which it aimed by incorporating the hereditary chief- 
ships of Rajputana among the mushroom creations of a Mahom- 
medan despotism Mussulmans and Hindus were alike known 
only as niansabdars or commanders of so many horse, the highest 
title being that of amtr, of which the plural is utnrah or omrah 
The third and last of Akbar’s characteristic measures were those 
connected with religious innovation, about which it is difficult 
to speak with precision The necessity of conciliating the proud 
warriors of Rajputana had taught him toleration from his 
earliest days His favourite wife was a Rajput princess, and 
another wife is said to have l>een a Christian Out of four 
hundred and fifteen of his niansabdars whose names arc recorded, 
as many as fifty-one were Hindus Starting from the broad 
ground of general toleration, Akbar was gradually led on by the 
stimulus of cosmopolitan discussion to question the truth of his 
inherited faith The counsels of his friend Abul Fazl, coinciding 
w'lth that sense of superhuman ommpotence which is bred of 
despotic power, led him at last to promulgate a new state 
religion, based upon natural theology, and corapnsing the best 
practices of all knowm creeds In this strange faith Akbar 
himself was the prophet, or rather the head of the church 
Every morning he worshipped the sun in public, as being the 
representative of the divine soul that animates the universe, 
while be was himself worshipped by the ignorant multitude 

Akbar died m 1605, in his sixty-third year. He lies buried 
beneath a plain slab m the magnificent mausoleum which he 
had reared at Sikandra, near his capital of Agra. As his name 
is still cherished m India, so his tomb is still honoured, being 
covered by a cloth presented by Lord Northbrook when viceroy 
in 1873 

The reign of Jahangir, his son, extended from 1605 to 1627 It 
is chiefly remarkable for the influence exercised over the emperor 
by his favourite wife, sumamed Nur Jahan. The 
currency was struck in her name, and m her hands 
centred all the intrigues that made up the work of administration 
She lies buried by the side of her husband at Lahore, whither the 


seat of government had been moved by Jahangir, just as Akbar 
had previously transferred it from Delhi to Agra, Jt was m the 
re»gn of Jahangir that the English first established themselves 
at Surat, and also sent their first embassy to the Mogul court. 

Jahangir was succeeded by his son Shah jahan, who had 
rebelled against his father, as Jahangir liad rebelled against 
Akbar. Shah Jahan’s reign is generally regarded as 
the period when the Mogul empire attained its greatest jmUsb. 
magnificence, though not its greatest extent of 
territory. He founded the existing city of Delhi, which is still 
known to its Mahommedan inhabitants as Shahjahanabad At 
Delhi also he erected the celebrated peacock throne , but his 
favourite place of residence was Agra, wliere his name will 
ever be as.soaated with the marvel of Indian architecture, the 
Taj Mahal. That most chaste and most ornamental of buildings 
w-as erected by Shah jahan as the mausoleum of his favourite 
wife Mumtaz Mahal, and he himself lies by her side (see Aora). 
Shah jahan had four sons, whose fratricidal wars for the suc- 
cession during their father's lifetime it would be tedious to dwell 
upon Suffice it to say that Aurangzeb, by mingled treachery 
anti violence, supplanted or overthrew his brothers and pro- 
claimed himself emperor in 1658, while Shah jalian was yet 
alue 

Aurangzeb’s long reign, from 1658 to 1707, may lie regarded 
as representing both the culminating point of Mogul power and 
the beginning of its decay. Unattractive as his 
character was, it contained at least some elements 
of greatness None of his successors on the throne 
was any thing higher than a debauchee or a puppet. He was 
the first to conquer the independent sultans of the Deccan, 
and to extend his authontv to the extreme south But even 
during his lifetime ti\o new Hindu nationalities were being 
formed m the Mahrattas and the Sikhs , while unmediately 
after his death the nawabs of the Dcccan, of Oudh, and of 
Bengal raised themselves to practiavl independence Aurangzeb 
had indeed enlarged the impire, but he had not strengthened 
Its foundations Ihiring the reign of his fatlier Shah jahan he 
had been viceroy of the Dcccan or rather of the northern portion 
only, which had been annexed to the Mogul empire since the 
reign of Akbar His early ambition was to conquer the Mahom- 
medan kings of Bijapur and Golconda, who, since the down- 
fall of Vijayanagar, had been practically supreme over the south 

This object wa.s not accomplished without many tedious 
campaigns, m which Sivaji, the founder of the Mahratta con- 
federacy, first comes upon the scene In name Sivaji 
was a feudatory of the house of Bijapur, on whose ^^hratta 
behalf he held the rock-forts of his native Ghats , but po^er. 
in fact he found his opportunity in playing off Uie 
Mahommedan powers against one another, and in rivalling 
Aurangzeb himself m the art of treachery In 1680 Sivaji died, 
and his son and successor, Sambhaji, was betrayed to Aurangzeb 
and put to death The rising Mahratta power was thus for a 
time checked, and the Mogul armies were set free to operate in 
the eastern Deccan In 1686 the city of Bijapur wa.s taken by 
Aurangzeb m person, and m the following year Golconda also 
fell. No independent power then remained m the south, though 
the numerous local chieftains, known as palegars and natks, 
never formally sulxmtted to the Mogul empire. During the 
early years of his reign Aurangzeb had fixed his capital at Delhi, 
while he kept his dethroned father, Shah jahan, in close con- 
finement at Agra In 1682 he set out with his army on his 
victorious march into the Deccan, and from that time until 
his death in 1707 he never again returned to Delhi In this 
camp life Aurangzeb may be taken as representative of one 
aspect of the Mogul rule, which has been picturesquely de- 
scribed by European traveUers of that day 'fhey agree in 
depicting the emperor as a penpatctic sovereign, and the empire 
as held tc^ether by its military highways no less than by the 
strength of its armies. The Grand Trunk road running across 
the north of the peninsula, is generally attributed to the Afghan 
usurper, Sher Shah. The other roads branching out south- 
ward from Agra, to Surat and Burhanpur and Golconda, were 
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undoubtedly the work of Mogul times. Each of these roads was 
laid out with avenues of trees, with wells of water, and with 
frequent sardts or rest-houses. Constant communication be- 
tween the capital and remote cities was maintained by a system 
of foot-runners, whose aggregate speed is said to have surpassed 
that of a horse. Commerce was conducted by means of a caste 
of bullock-drivers, whose occupation m India is hardly yet 
extinct 

On the death of Aurangzeb m 1707, the decline of the Mogul 
empire set m with extraordinary rapidity. Ten emperors after 
Aurangreb are enumerated in the chronicles, but 
mark on history. His son 
Bmpin. and successor was Bahadur Shah, who reigned only 
five years Then followed in order three sons of 
Bahadur Shah, whose united reigns occupy only five years more 
In 1739 Nadir Shah of Persia, the sixth and last of the great 
Mahominedan conquerors of India, swept like a whirlwind over 
Hindustan, and sacked the imperial city of Delhi. Thenceforth 
the (ireat Mogul became a mere name, though the hereditary 
succession continued unbroken down to the time of the Mutiny. 
Real power had passed into the hands of Mahommedan courtiers 
and Mahratta generals, both of whom were then carving for 
themselves kingdoms out of the dismembered empire, until at 
lust British authority placed itself supreme over all From the 
time of Aurangzeb no Mussulman, however powerful, dared to 
assume the title of sultan or emperor, with the single exception 
of 'I'lppoo’s brief paroxysm of madness The name of nawdb, 
corrupted by Europeans into “ nabob,” appears to be an in- 
vention of the Moguls to express delegated authority, and as 
such It IS the highest title conferred upon Mahommedans at the 
present day, as maharaja is the highest title conferred upon 
Hindus. At first nawabs were only found m important cities, 
such as Surat and Dacca, with the special function of administer- 
ing civil justice , criminal justice was in the hands of the kotwdl. 
The corresponding officials at that time in a large tract of 
country were the ^ubahdar and the faujdar. But the title of 
subahdar, or viceroy, gradually dropped into desuetude, as the 
paramount power was shaken off, and nawab became a territorial 
title with some distinguishing adjunct During the troubled 
period of intrigue and assassination that followed on the death 
of Aurangzeb, two Mahommedan foreigners rose to high position 
as courtiers and gcneials, and succeeded in transmitting their 
power to their sons The one was Chin Kulich Khan, also called 
Asaf Jah, and still more commonly Nizam-ul-Mulk, who was of 
Turkoman origin, and belonged to the Sunni sect His inde- 
pendence at Hyderabad in the Deccan dates from 1712 The 
other was Saadat Ah Khan, a Persian, and therefore a Shiah, 
who was appointed subahdar or nawab of Oudh about 1720. 
Thenceforth these two important provinces paid no more 
tribute to Delhi, though their hereditary rulers continued to 
seek formal recognition from the emperor on their succession. 
The Mahrattas were in possession of the entire west and great 
part of the centre of the peninsula , while the rich and unwarhke 
province of Bengal, though governed by an hereditary line of 
nawabs founded by Murshid Kuli Khan in 1704, still continued 
to pour Its wealth into the imperial treasury The central 
authority never recovered from the invasion of Nadir Shah in 
1739, who carried off plunder variously estimated at from 8 to 
30 millions sterling The Mahrattas closed round Delhi from 
the south, and the Afghans from the west The victory of 
Panipat, won by Ahmad Shah Durani over the united Mahratta 
confederacy m 1761, gave the Mahommedans one more chance of 
rule But Ahmad Shah had no ambition to found a dynasty of 
hib own, nor were the British in Bengal yet ready for territonai 
conquest 

Shah Alam, the lineal heir of the Mogul line, was thus per- 
mitted to ascend the throne of Delhi, where he lived durmg the 
great part of a long life as a puppet m the hands of 
Mahadji Sindhia He was succeeded by Akbar II., 
Hat. who lived similarly under the shadow of British 
protection Last of all came Bahadur Shah, who 
atoned for his association with the mutineers m 1857 by buiish- 


ment to Burma. Thus ended the Mogul line, after a history 
which covers three hundred and thirty years Mahommedan 
rule remodelled the revenue system, and has left behind fifty 
milhons of Mussulmans in British India 

Early European Settlements. 

Mahommedan invaders have always entered India from the 
north-west. Her new conquerors approached from the sea 
and from the south. From the time of Alexander to that of 
Vasco da Gama, Europe had enjoyed little direct intercourse 
with the East. An occasional traveller brought back stories of 
powerful kingdoms and of untold wealth , but the passage by 
sea was unthought of, and by land many wide deserts and 
warlike tribes lay between. Commerce, indeed, never ceased 
entirely, being carried on chiefly by the Italian cities on the 
Mediterranean, which traded to the ports of the Levant. But 
to the Europeans of the 15th century India was practically an 
unknown land, which powerfully attracted the imagination of 
spirits stimulated by the Renaissance and ardent for discovery 
In 1492 Christopher Columbus set sail under the Spanish flag 
to seek India beyond the Atlantic, bearing with him a letter to 
the great khan of Tartary, The expedition under Vasco da 
Gama started from Lisbon five years later, and, doubling the 
Cape of Good Hope, cast anchor off the city of Calicut on the 
20th of May 1498, after a prolonged voyage of nearly eleven 
months. From the first da Gama encountered hostility from the 
“ Moors,” or rather Arabs, who monopolized the sea-borne 
trade , but he seems to have found favour with the zamorin, 
or Hindu raja of Malabar It may be worth while to recall the 
contemporary condition of India at that epoch An Afghan of 
the Lodi dynasty was on the throne of Delhi, and another 
Afghan king was ruling over Bengal Ahmcdabad in Gujarat, 
Gulbarga, Bijapur, Ahmednagar and Ellichpur in the Deccan 
were each the capital of an independent Mahommedan kingdom, 
while the Hindu raja of Vijayanagar was recognized as para- 
mount over the entire south Neither Mogul nor Mahratta had 
yet appeared above the political horizon. 

After staying nearly six months on the Malabar coast, da 
Gama returned to Europe by the same route as he had come, 
bearing with him the following letter from the zamorin portu- 
to the king of Portugal . ” Vasco da Gama, a noble- puete 
man of your household, has visited my^ kingdom and txptdt^ 
has given me great pleasure In my kingdom there is float. 
abundance of cinnamon, cloves, ginger, pepper, and precious 
stones What I seek from thy country is gold, silver, coral, 
and scarlet.” The arrival of da Gama at Liston was celebrated 
with national rejoicings scarcely less enthusiastic than had 
greeted the return of Columbus If the West Indies belonged 
to Spam by priority of discovery, Portugal might claim the East 
Indies by the same right. Territorial ambition combined with 
the spirit of proselytism and with the greed of commerce to fill 
all Portuguese minds with the dream of a mighty Oriental 
empire. The early Portuguese discoverers were not traders or 
private adventurers, but admirals with a royal commission to 
conquer territory and promote the spread of Christianity. A 
second expedition, consisting of thirteen ships and twelve 
hundred soldiers, under the command of Cabral, was despatched 
in 1 500 “ The sum of his instructions was to begin with preach- 

ing, and, if that failed, to proceed to the sharp determination of 
the sword.” On his outward voyage Cabral was driven by stress 
of weather to the coast of Brazil. Ultimately he reached Calicut, 
and established factories both there and at Cochin, m the face 
of active hostility from the natives. In 1502 the king of Portugal 
obtained from Pope Alexander VI a bull constituting him 
“ lord of the navigation, conquest, and trade of Ethiopia, 
Arabia, Persia, and India ” In that year Vasco da Gama 
sailed again to the East, with a fleet numbering twenty vessels. 
He formed an alliance with the rajas of Cochin and C^nanore 
against the zamorin of Calicut, and bombarded the latter m his 
p^ace. In 1503 the great Alfonso d’Albuquerque is first heard 
of, as in command of one of three expeditions from Portugal 
In 1505 a large fleet of twenty sail and fifteen hundred men was 
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sent under Francisco de Almeida^ the first Portuguese viceroy of 
India. In 1509 Albuquerque succeeded as governor, and widely 
extended the area of Portuguese mfiuenoe. Having failed m an 
attack upon Calicut, he seized Goa, which from 1530 became 
the capital of Portuguese India. Then, sailing round Ceylon, he 
captured Malacca, the key of the navigation of the Indian 
archipelago, and opened a trade with Siam and the Spice Islands 
(Moluccas). Lastly, he sailed back westwards, and, after pene- 
tratmg into the Red Sea, and building a fortress at Ormuz m 
the Persian Gulf, returned to Goa only to die m 1515. In 1524 
Vasco da Gama came out to the East for the third time, and he 
too died at Cochin. 

For exactly a century, from 1500 to 1600, the Portuguese 
enjoyed a monopoly of Oriental trade 

Their three objects were conquest, commerce and conversion, 
and for all three their position on the Malabar coast strip was 
DecUnt remarkably well adapted. Shut off by the line of 
ottb» the Ghats from Mahommedan India of that day, they 
Porta- were able to dominate the petty chiefs of Malabar, 
gttcao. welcomed maritime commerce, and allowed 

religious freedom in their domains. Their trade relations 
with Vijayanagar were very close, when that, great empire 
was at the height of its power , but in 1564 Vijayanagar went 
down before the five Mahommedan states of southern India on 
the field of Talikota, and with its fall began the decline of 
Portugal During the whole of the i6th century the Portuguese 
disputed with the Mahommedans the supremacy of the Indian 
seas, and the antagonism between Christianity and Islam became 
gradually more intense, until the Portuguese power assumed 
a purely religious aspect In 1560 the Inquisition with all its 
horrors was introduced into Goa. But Portugal was too small 
a country to keep up the struggle for long. The dram of men 
told upon her vitality, their quality deteriorated, and their 
bigotry and intolerance raised even a fiercer opposition to them 
within the bounds of India , and as the Dutch and British came 
into prominence the Portuguese gradually faded away. In 1603 
and 1639 the Dutch blockaded Goa , during the first half of the 
17th century they routed the Portuguese everywhere in India, 
Ceylon and Java Similarly in 16 ii the British defeated them 
off Cambay and in 1615 won a great victory at Swally. After 
the middle of the 17th century the Asiatic trade of Portugal 
practically disappeared, and now only Goa, Daman and Dm 
are left to her as relics of her former greatness 

The Dutch were the first European nation to break through 
the Portuguese monopoly. During the i6th century Bruges, 
Antwerp and Amsterdam became the great emporia 
uettio- whence Indian produce, imported by the Portuguese, 
moata. was distributed to Germany and even to England 
At first the Dutch, following in the track of the English, 
attempted to find their way to India by sailing round the north 
coasts of Europe and Asia. William Barents is honourably 
known as the leader of three of these arctic expeditions, in the 
last of which he perished The first Dutchman to double the 
Cape of Good Hope was Cornelius Houtman, who reached 
Sumatra and Bantam m 1596. Forthwith private companies 
for trade with the East were formed in many parts of the United 
Provinces, but in 1602 they were all amalgamated by the states- 
general into “ The United East India Company of the Nether- 
lands ” Within a few years the Dutch had established factories 
on the continent of India, in Ceylon, in Sumatra, on the Persian 
Gulf and on the Red Sea, besides havmg obtained exclusive 
possession of the Moluccas In 1618 they laid the foundation 
of the city of Batavia m Java, to be the seat of the supreme 
government of the Dutch possessions in the East Indies. At 
about the same time they discovered the coast of Australia, 
and in North America founded the city of New Amsterdam 
or Manhattan, now New York. Durmg the 17th century the 
Dutch maritime power was the first in the world. The massacre 
of Amboyna in 1623 led the English East India Company to 
retire from the Eastern seas to the continent of India, and thus, 
though indirectly, contnbuted to the foundation of the British 
Indian empire. TTie long naval wars and bloody battles between 
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the English and the Dutch within the narrow seas were not 
terminated until William of Orange united the two crowns 
m 1689 In the far East the Dutch ruled without a rival, and 
gradually expelled the Portuguese from almost ail their territorial 
possessions In 1635 they occupied Formosa ; in 1641 they 
took Malacca, a blow from which the Portuguese never recovered ; 
in 1652 they founded a colony at the Cape of Good Hope, as a 
half-way station to the East; m 16^8 they captured Jaffna, 
the last stronghold of the Portuguese in Ceylon , by 1664 they 
had wrested from the Portuguese all their earlier settlements 
on the pepper-bearing coast of Malabar. 

The rapid and signal downfall of tlie Dutch colonial empire 
IS to be explained by its short-sighted commercial policy. It was 
deliberately based upon a monopoly of the trade 
in spices, and remained from first to last destitute ottbt^ 
of the true impenal spirit. Like the Phoenicians of outcb. 
old, the Dutch stopped short of no acts of cruelty 
towards their rivals in commerce ; but, unlike the Phoenicians, 
they failed to introduce a respect for their own higher civilization 
among the natives with whom they came in contact The 
knell of Dutch supremacy was sounded by Clive, when m i7';8 
he attacked the Dutch at Chmsura both by land and water, 
and forced them to an ignominious capitulation In the great 
French war from 1781 to 1811 England wrested from Holland 
every one of her colonics, though Java was restored in 1816 
and Sumatra m exchange for Malacca in 1824. At the present 
time the Dutch /lag flies nowhere on the mainland of India, 
though the quaint houses and regular canals at (Jiinsura, 
Negapatam, Jaffna, and many petty ports on the Coromandel 
and Malabar coasts remind the traveller of familiar scenes in 
the Netherlands. 

The earliest English attempts to reach the East were the 
expeditions under John Cabot in 1497 and 1498 Their objective 
was not so much India as Japan (Cipangu), of which 
they only knew vaguely as a land of spices and silks, 
and which they hoped to reach by sailing westward tioaa. 
They failed, but discovered Newfoundland, and sailed 
along the coast of America from Labrador to Virginia In 1553 
the ill-fated Sir Hugh Willoughby attempted to force a passage 
along the north of Europe and Asia Sir Hugh himself perished 
miserably, but his second in command. Chancellor, reached a 
harbour on the White Sea, now Archangel. Thence he penetrated 
by land to the court of the grand-duke of Moscow, and laid the 
foundation of the Russia Company for carrying on the overland 
trade with India through Persia, Bokhara and Moscow, Many 
subsequent attempts were made at the North-West Passage 
from 1576 to 1616, which have left on our modern maps the 
imperishable names of Frobisher, Davis, Hudson and liafTm 
Meanwhile, in 1577, Sir Francis Drake had circumnavigated 
the globe, and on his way home had touched at Ternate, one of 
the Moluccas, the king of which island agreed to supply the 
English nation with all the cloves it produced, 'fhe first English- 
man who actually visited India was Thomas Stephens in 1579 
He had been educated at Winchester, and became rector of the 
Jesuits’ College in Goa. His letters to his father are said to 
have roused great enthusiasm in England to trade directly with 
India. In 1583 four English merchants, Ralph Fitch, John 
Newbery, Wilham Leedes and James Story, went out to India 
overland as mercantile adventurers. The jealous Portuguese 
threw them into prison at Ormuz, and again at Goa. At length 
Story settled down as a shopkeeper at Goa, Leedes entered the 
service of the Great Mogul, Newbery died on his way home over- 
land, and Fitch, after a lengthened peregrination in Bengal, Pegu, 
Siam and other parts of the East Indies, returned to England 

The defeat of the “ Invincible Armada ” in 1588, at which 
time the crowns of Spam and Portugal were united, gave a 
fresh stimulus to maritime enterprise in England , 
and the successful voyage of Cornelius Houtman in 
1596 showed the way round the Cape of Good Hope compaay. 
into waters hitherto monopolized by the Portuguese. 

The “ Governor and Company of Merchants of London 
trading into the East Indies ” was founded by Queen Elizabeth 
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on the of December 1600, and the first expedition of four 
ships under James I^ncaster left Torbay towards the end of 
April i6oi, and reached Aehm in Sumatra on the 5th of June 
1602, retnminfj; with a largo of spices Between 1600 and 1612 
there were twelve separate voyages, but in the latter year a 
jomt-stork system began, involving continual communication 
with the Indies. At first the trade was mainly with the Indian 
anhipeUgo, but .soon the English liegan to feel their way towards 
the mainland of India itself In 1^8 Captam Hawkms visited 
Jahangir at Agra, and obtained permission to build a factory 
at Surat, whuh was subsequently revoked, and in 1609 some 
English merchants obtained an unstable footing at Surat. 
Wherever the English went they were met by the hostility of the 
Portuguese , and on the 29th of November 1612 the Portuguese 
admiral with four ships attempted to capture the English vessels 
under C aptain Best at Swally, ofi the mouth of the Tapti river , 
but the Portuguese were severely defeated, to the great astonish- 
ment of the natives, and that action formed the beginning of 
Biitish mantime supremacy in Indian seas. The &-st fruits 
of the VK tory were the foundation of a factory at Surat and at 
other places round the Gulf of Cambay and in the interior. 
From the impenal firman of December 1612 dates the British 
settlement on the mainland of India. At tins point begins the 
Indian history of the company, for tlie domestic history of which 
see l''.Asi lNi>rA Company 

The ten years that elapsed between the battle of Swally in 
1612 and the British capture of Ormu? m 1622 sufficed to 
decide the issue m the struggle for supremaej' between 
the British and the Portuguese. The latter, un- 
Portaxa! Willingly linked to the dying power of Spain, were 
already decadent, and on the 20th of January 1615 
a great Portuguese armada, consisting of six great galleons, 
three smaller ships, two galleys and sixty rowed barges, was 
defeated for the second time in Swally roads by Captain Nicholas 
Downton, m command of four British vessels In 1618 the 
English opened trade between Surat and Jask in the Persian 
(hilf, and m 1620 gained a victory over the Portuguese fleet there. 
Early in 1622 the linglish fleet gamed a second decisive victory, 
and captured Ormur,, the pearl of the Portuguese possessions in 
Asia From this date onwards India and Uie Persian Gulf lay 
open to the English as far as Portugal was concerned, and before 
Portugal broke loose from Spam m 1640 her supremacy in 
Asiatic seas was hopelessly lost In 164a she partially and in 
1654 finally accepted the situation, and opened all her Eastern 
possessions to English trade 

The struggle with the young and growing power of Holland 
was destined to be a much more serious affair than that with 
the exhausted power of Portugal The Dutch had 
emerged victorious from the struggle with Spain, 
Dutch. were pulsing with national life In 1602 the 

Dutch routed the Portuguese near Bantam, and 
opened the road to the Spice Islands, In 1603 they threatened 
Goa, m 1619 they fixed their capital at Batavia, in 1638 they 
drove the Portuguese from Ceylon and in 1641 from Malacca 
When Portugal emerged in 1640 from her sixty years’ captivity 
to Spam, she found that her power m the Extern seas had 
passed to the Dutch, and thenceforward tlie struggle lay between 
tlie Dutch and the English The Dutch were already too 
strongly entrenched m the Indian archipelago for English 
competition to avail there, and the intense rivalry lietween the 
two nations led to the tragedy of Amboyna m 1623, when 
Governor Van Speult put to torture and death nine Englishmen 
on a charge of conspiring to take the Dutch forts Tins outrage 
was not avenged until the time of Cromwell (1654), and in the 
meantime the English abandoned the struggle for the Spice 
Islands, and turned their attention entirely to the mainland of 
India In it»i6 the Dutch began to compete with the English 
at Surat, and their piracies against native vessels led to the 
Mogul governor seizing English warehouses ; but soon the 
native authorities learnt to discriminate between the different 
European nations, and the unscrupulous methods of the Dutch 
cast them into disfavour. 
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In i6ii Captain Hippon m the seventh separate voyage 
essayed a iandmg at Pulicat, but was driven off by the Dutch, 
who were already settled there, and sailed farther 
up the coast to Pettapoli, where he founded the first 
English settlement m the Bay of Bengal, which mmtl. 
fin^y perished through pestilence m 1687. Captain 
Hippon, however, also touched at Masulipatam, the chief sea- 
port of the kings of Golconda In 1628 the Dutch won over the 
native governor there, and the English were compelled to retreat 
to Armagon, where they built the first English fort m India. 
In 1639 Francis Day, the chief at Armagon, founded Madras, 
building Fort St George (1640), and transferring thither the 
chief factory from Masulipatam. Here the English obtained 
their first grant of Indian soil, apart from the plots on wluch 
their factories were built. In 1653 Madras was raised to an 
independent presidency, and m 1658 all the settlements in 
Bengal and on the Coromandel coast were made subordinate to 
Fort St George 

in 1633 eight Englishmen from Masulipatam, under Ralph 
Cartwright, sailed northward to Hanshpur near Cuttack on the 
mouth of the Malianadi, and entered into negotiations 
to trade with the governor of Orissa , and m June fg/jfgj 
1633 Cartwright founded a factory at Balasore, which menta. 
proved very unhealthy In 1651 the English reached 
Hugh, which was at that time the chief port of Bengal ; about 
that year Gabnel Boughton, a surgeon, obtamed from the Mogul 
viceroy permission for the English to trade in Bengal In 1657 
Hugh became the head agency in Bengal, with Balasore and 
Cossimbazar m the Gangetic delta and Patna in Behar under 
Its control. In that year the name of Job Charnock, the future 
founder of Calcutta, appeared m the lowest grade of the staff 

Ihe company had long fixed an eye on Bombay. Its position 
half way down the Indian sealioard gave it both strategic and 
commercial importance, while it lay beyond the 
authonty of the Moguls, and so could be fortified 
without offending them In 1626 the company j^mbny. 
joined with the Dutch under Van Speult in attacking 
Bombay, but could not retain possession. In 1661 Charles II. 
received Bombay from Portugal as part of the Infanta 
Catherine’s dowry, but effective possession was not taken until 
1665, and m 16^ Charles handed the island over to the com- 
pany At hrst the loss of life, owmg to the unhealthiness of the 
climate, was appalling , but in spite of that fact it gradually 
prospered, until it reached its present position as the second 
port and aty of India In 1670 Gerald Aungier fortified the 
island, and so became the true founder of its prosperity Jn 
1674 a treaty was entered into with Sivaji. In 1682 Sir Josiah 
Child at home and Sir John Child in India formed a combination, 
which recognized that in the struggle between the Mogul and 
the Mahrattas the English must meet force with force , and in 
1687 Bombay supplanted Surat as the cluef seat of the English 
in India. 

In 1664 Sliaista Khan, the brother of the empress Nur Jahan, 
became viceroy of Bengal, and though a strong and just ruler 
from the native point of view, was not favourable 
to the foreign traders. In 1677 the president of touna- 
Madras had to warn him tliat unless his exactions 
ceased, the company would be obliged to withdraw ^***^'‘**‘- 
from Bengal. In 1679 the English obtamed from the Mogul 
emperor a firman exempting them from dues everywhere except 
at Surat ; but Shaista Khan refused to recognize the document, 
and on the 14th of January 1686 the court of directors resolved 
to have recourse to arms to effect what they could not obtain by 
treaty. This was the first formal repudiation of the doctrme of 
unarmed traffic laid down by Sir Thomas Roe m 1616. An 
expedition was despatched to India consisting of six companies 
of infantry and ten ships under Captain Nicholson. Two of the 
ships with 308 soldiers arrived at the Hugh river in the autumn 
of 1686. At this time Job Charnock was the chief of the Bengal 
council, and, owing to an affray with the Mogul troops at Hugh 
on the 28th of October 1686, he embarked tl^ company’s goods 
and servants on bomrd light vessels and dropped down the 
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river to Sutanati, the site of the modem Calcutta. At this 
place, about 70 m. from the sea and accessible at high tide to 
heavily armed ships, the stream had scooped for itself a long 
deep pool, now Calcutta harbour, while the position was well 
chosen to make a stand against the Bengal viceroy. On the 
20th of December 1686 Chamock first settled at Calcutta, but 
m the following Febniary Shaista Khan despatched an army 
against hun, and he was forced to drop farther down the river 
to Hijih In June Charnock was obliged to make an honourable 
capitulation, and returned to Ulubaria, 16 m below Calcutta, 
thence moving in September to Calcutta for the second time. 
On the 8th of Noveml^r 1688 Captain Heath arrived with orders 
from England, and took away Charnock a^mst his will , but 
after peace was restored between the Mogul emperor and the 
company m February 1690, Charnock returned to Calcutta for 
the third and last time on the 24th of August of that year. It 
was thus by his courage and persistence that the modern capital 
of India was eventually founded As the result of the war with 
the Mogul empire, which lasted from 1686 to 1690, the company 
perceived that a land war was beyond their strength, but their 
sea-power could obtain them terms by blockading the customs 
ports and threatenmg the pilgrim route to Mecca From this 
time onwards they saw that they could no longer trust to de- 
fenceless factories. During this first period of their dealings with 
India tlie aims of the British were purely those of traders, 
without any aspirations to military power or territorial aggrand- 
iremont , but m the period that followed, the gradu.al decay of 
the Mogul empire from within, and the coasequent anarchy, 
forced the English to take up arms in their own defence, and 
triumphing over one enemy after another they found themselves 
at last m the place of the Moguls 

Itidta under Uu Company. 

The political history of the British in India begms in the 
i8th century with the French wars in the Carnatic The British 
at Fort St George and the French at Pondicherry for many \ ears 
traded side by side without either active rivalry or territorial 
ambition The British, especially, appear to have been sub- 
missive to the native powers at Madras no less than in Bengal 
They paid their annual rent of 1200 pagodas (say £500) to the 
deputies of the Mogul empire when Aurangzeb annexed the 
south, and on two several occasions bought off a besieging army 
with a heavy bribe 

On the death of Aurangzeb m 1707, the whole of southern 
India became practically independent of Delhi In the Deccan 
proper, the Nizam-ul-Mulk founded an independent dynasty, 
with Hyderabad for its capital, which exercised a nominal 
sovereignty over the entire south The Carnatic, or the lowland 
tract between the central plateau and the eastern sea, was 
ruled by a deputy of the nizam. known as the nawab of Arcot, 
who in his turn asserted claims to hereditary sovereignty. 
Farther south, Trichinopoly was the capital of a Hindu raja, 
and Tanjore formed another Hindu kingdom under a degenerate 
descendant of the line of Sivaji Inland, Mysore was grarJually 
growing into a third Hindu state, w'hile evervwhere local 
chieftains, called palegars or natks, were in semi-independent 
possession of citadels or hill-forts 

In that condition of affairs the flame of war was kindled 
between the British and the French in Europe in 1745 Dupleix 
French governor of Pondicherry and ( live 

and was a young writer at Madras A British fleet first 
BritiBh appeared on the Coromandel coast, but Dupleix by 
a judicious present induced the nawab of Arcot to 
interpose and prevent hostilities In 1746 a French squadron 
arrived, under the command of La ^urdonnais Madras 
surrendered almost without a blow, and the only settlement 
left to the British was Fort St David, a few miles south of 
Pondicherry, where Clive and a few other fugitives sought 
shelter The nawab, faithful to his policy of impartiality, 
marched with 10,000 men to drive the French out of Madras, 
but he was signally defeated by a French force of only four 
hundred men and two guns In 1748 a British fleet arrived 


under Admiral Boscawen and attempted the siege of Pondicherry, 
while a land force co-operated under Major Stringer LawreiKe, 
whose name afterwards became associated with that of Give. 
The French successfully repulsed all attacks, and at last peace 
was restored by the treaty of Aix-la-Chaiielle, which gave back 
Madras to the British (1748) 

The first war with the French was merely an incident m the 
greater contest m Europe. The second war had its origin in 
Indian politics, while England and F'rance were at 
peace. I'he easy success of the French arms had ^ 
inspired Dupleix with the ambition of founding a FTench empire 
in India, under the shadow of the existing Mahommedan powers. 
Disputed successions at Hyderabad and at Arcot supplied his 
opportumty. On both thrones he placed nominees of his own, 
and for a short time posed as the supreme arbiter of the entire 
south In boldness of conception, and m knowledge of Oriental 
diplomacy, Dupleix has had probably no iival. But he was 
no soldier, and he was destined in that sphere to encounter 
the “ heaven-born gemus ” of Give For the British of Madras, 
under the instinct of self-preservation, were compelled to 
maintain the cause of another candidate to the throne of Arcot 
m opposition to the nominee of Dupleix. 'I’his candidate was 
Mahommed Ah, afterwards known in history as VVala-jah. 
'Ihe war that then ensued between the French and British, 
each with their native allies, has been exhaustively described 
in the pages of Orme. The one inudent that stands out con- 
spicuously IS the capture and subsequent defence of Arcot by 
Give in 1751. This heroic feat, even more than the battle of 
Plassey, established the reputation of the British for valour 
throughout India. Shortly afterwards Give returned to F.ngland 
in ill-health, but the war continued fitfully for many ye*irs 
On the whole, British influence prodominatcd in the ( axnatic, 
and their candidate, Mahommed Ah, maintained his jxisition 
at Arcot But the F>ench were no less supreme in the Deccan, 
whence they were able to take possession of the coast trad 
called “ the Northern Circars ” The final struggle was post|x>ncd 
until 1760, when Colonel (afterwards Sir Eyre) Code won the 
decisive victory of Wandiwash over the FVench general Lally, 
and proceeded to invest Pondicherry, which was starved into 
capitulation in January 1761 A few months later the hill- 
fortress of Gingee (Chenji) also surrendered In the words of 
Orme, “ That day termmated the long hostilities between the 
two rival European powers in Coromandel, and left not a single 
ensign of the F>ench nation avowed by the authority of its 
Government in any part of India.” 

Meanwhile the interest of history shifts with Clive to Bengal 

At the time of Aurangzeb’s death in 1707 the nawab or 
governor of Bengal was Mur^hid Kuli Kh.in, known also as 
Jafar Khan. By Dirth a Braliman, and brought 
up as a slave in Persia, he united the administrative 
ability of a Hindu to the fanaticism of a renegade. Calcutta. 
Hitherto the capital of Bengal had been at Dacca on 
the eastern frontier of the empire, whence the piratical attacks 
of the Portuguese and of the Arakanese or Mughs could lie 
most easily checked Murshid Kuli Khan transferred his 
residence to Murshidabad, m the neighbourhood of Cossimbazar, 
the nver port of all the Ganges trade I'he British, the French 
and the Dutch had each factories at Cossimbazar, as well as at 
Dacca, Patna and Malda, But Calcutta was the headquarters 
of the Bntish, Chandernagore of the French, and Chiasura 
of the Dutch, all three towns being situated close to each other 
in the lower reaches of the Hugh, where the river is ruavigable 
for large ships Murshid Kuli Khan ruled over Bengal prosper- 
ously for twenty -one years, and left his power to a son-in-law 
and a grandson 'Die hereditary succession was broken in 1740 
by All Vardi Khan, who was the last of the great nawal>s of 
Bengal. In his days the Mahratta horsemen began to ravage 
the country, and the British at (^Icutta obtained permission 
to erect an earth- work, which is known to the present day as 
the Mahratta ditch All Vardi Khan died in 1756, and was 
succeeded by his grandson, Suraj-ud-Dowlah, a youth of only 
nineteen years, whose ungov'emable temper led to a rupture 
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with the British within two months after his accession In 
pursuit of one of his own family who had escaped from his 
vengeance, he marched upon Calcutta with a large army. Many 
of the British fled down the river in their ships The remainder 
surrendered after a feeble resistance, and were thrown as prisoners 
into the “ black hole ” or military jail of Fort William, a room 
i8 ft. by 14 ft. 10 m. in size, with only two small windows barred 
with iron. It was the month of June, m which the tropical 
heat of Calcutta is most oppressive. When the door of the 
prison was opened in the morning, only twenty-three persons 
out of one hundred and forty-six were found alive 
The news of this disaster fortunately found Clive returned 
to Madras, where also was a squadron of king’s ships under 
Admiral Watson. Clive and Watson promptly sailed 
p*Mwy! mouth of the Ganges with all the troops that 

could be got together. Calcutta was recovered with 
little fighting, and the nawab consented to a peace which restored 
to the company all their privileges, and gave them compensation 
for their losses of property. It is possible that matters might 
have ended here if a fresh cause of hostilities had not suddenly 
arisen War had just been declared between the British and 
trench in Europe, and Clive, following the traditions of his 
early warfare in the Carnatic, attacked and captured Chander- 
nagore. Suraj-ud-Dowlah, exasperated by this breach of 
neutrality within his own dominions, took the side of the trench. 
But Clive, again acting upon the policy he had learned from 
Dupleix, had provided himself with a rival candidate to the 
throne Undaunted, he marched out to the battlefield of Plassey 
(Palasi), at the head of about 900 Europeans and 2000 sepoys, 
with 8 pieces of artillery The Mahommedan army is said to 
have consisted of 35,000 foot, 15,000 horse and 50 pieces of 
cannon But there was a traitor in the Mahommedan camp 
m the person of Mir Jafar, who had married a sister of the late 
nawab. Ah Vardi Khan The battle was short but decisive. 
Alter a few rounds of artillery fire, Suraj-ud-Dowlah fled, and 
the road to Murshidabad was left open 
'Ihe battle of Plassey was fought on the 23rd of June 1757, an 
anniversary afterwards remembered when the mutiny was at 
Its height in 1857 History has agreed to adopt this date as the 
beginning of the British empire m the East , but the immediate 
results of the victory were comparatively small, and several 
more hard-won fights were fought before even the Bengalis 
would admit the superiority of the British arms For the 
moment, however, all opposition was at an end Clive, again 
following in the steps of Dupleix, placed his nominee, Mir Jafar, 
upon the masnad at Murshidabad, being careful to obtain a 
patent of investiture from the Mogul court Enormous sums 
were exacted from Mir Jafar as the price of his elevation The 
company claimed r 0,000,000 rupees as compensation for losses , 
for the British, the Armenian and the Indian inhabitants of 
Calcutta there were demanded the sums of 5,000,000, 2,000,000 
and 1,000,000 rupees , for the squadron 2,500,000 rupees, and 
an eijual sum for the army 1 he members of the council received 
the following amounts Mr Drake, the governor, and Colonel 
('live 280,000 rupees each , and Mr Becher, Mr Watts and 
Major Kilpatrick 240,000 rupees each The whole amounted to 
£2,540,000 The British, deluded by their avarice, still cherished 
extravagant ideas of Indian wealth ; nor would they listen 
to the unwelcome truth But it was found that there were no 
funds m the treasury to satisfy their inordinate demands, and 
they were obliged to be contented with one-half the stipulated 
sums, which, after many difficulties, were paid in specie and in 
jewels, with the exception of 584,905 rupees The shares of the 
council were, however, paid in full At the same time the 
nawab made a grant to the company of the zamtndart rights 
over an extensive tract of country round Olcutta, now known 
as the district of the Twenty-four Parganas The area of this 
tract was about 882 sq m , and it paid a revenue or quit rent of 
about £23,000 The gross rental at first payable to the company 
within a period of ten years it had risen to 
£146,000. Originally the company possessed only the sammdart 
rights, t e revenue jurisdiction. The superior lordship, or right 


to receive the quit rent, remained with the nawab ; but m 1759 
this also was parted with by the nawab in favour of Clive, who 
thus became the landlord of his own masters, the company. 
At that time also Clive was enrolled among the nobility of the 
Mogul empire, with the rank of commander of 6000 foot and 
5000 horse. Clive’s jagtr, as it was called, subsequently became 
a matter of inquiry in England, and on his death it passed to 
the company, thus mergmg the zamtndart in the proprietary 
rights. 

In 1758 Clive was appointed by the court of directors to be 
governor of all the company’s settlements m Bengal From 
two quarters troubles threatened, which perhaps Clive alone 
was capable of overcoming On the west the shahzada or 
imperial prince, known afterwards as the emperor Shah Alam, 
with a mixed army of Afghans and Mahrattas, and supported 
by the nawab wazir of Oudh, was advancing his own claims to 
the province of Bengal. In the south the influence of the French 
under Lally and Bussy was overshadowing the British at Madras 
But the name of Clive exercised a decisive effect in both directions. 
Mir Jafar was anxious to buy off the shahzada, who had already 
invested Patna But Clive in person marched to the rescue, 
with an army of only 450 Europeans and 2500 sepoys, and the 
Mogul army dispersed without striking a blow In the same 
year Clive despatched a force southwards under Colonel Forde, 
which captured Masuhpatam from the French, and permanentlv 
established British influence throughout the Northern Circars, 
and at the court of Hyderabad He next attacked the Dutch, 
the sole European nation that might yet be a formidable rival to 
the English He defeated them by both land and water ; and 
from that time their settlement at Chinsura existed only on 
sufferance 

P'rom 1760 to 1765, while (live was at home, the history of 
the British m Bengal contains little that is creditable. Clive 
had left behind him no system of government, but 
merely the tradition that unlimited sums of money o/pa*a!i! 
might be extracted from the natives by the mere terror 
of the British name In 1761 it was found expedient and profit- 
able to dethrone Mir Jafar, the nawab of Murshidabad, and 
substitute his son-in-law, Mir Kasim, in his place On that 
occasion, besides private donations, the British received a grant 
of the three districts of Burdwan, Midnapur and Chittagong, 
estimated to yield a net revenue of half a million sterling But 
Mir Kasim proved to possess a will of his own, and to cherish 
dreams of independence He retired from Murshidabad to 
Monghyr, a strong position on the Ganges, which commanded 
the only means of communication with Upper India There he 
proceeded to organize an army, drilled and equipped after 
European models, and to carry on intrigues with the nawab 
wazir of Oudh. The company’s servants claimed the privilege 
of carrying on private trade throughout Bengal, free from 
inland dues and all other imposts The assertion of this claim 
caused frequent affrays between the customs’ officers of the nawab 
and those traders who, whether falsely or not, represented that 
they were acting on behalf of the servants of the company. 
The nawab alleged that his civil authority was everywhere being 
set at nought The majority of the council at Calcutta would 
not listen to his statements The governor, Mr Vansittart, and 
Warren Hastings, then a junior member of council, attempted 
to effect some compromise But the controversy had become 
too hot. The nawab’s officers fired upon a British boat, and 
forthwith all Bengal was in a blaze A force of 2000 sepoys was 
cut to pieces at Patna, and about 200 Englishmen m warious 
parts of the provmce fell into the hands of the Mahommedans, 
and were subsequently massacred But as soon as regular 
warfare commenced Mir Kasim met with no more successes. 
His trained regiments were defeated m two pitched battles by 
Major Adams, at Ghena and at Udha-nala, and he himself took 
refuge with the nawab wazir of Chidh, who refused to deliver 
him up. This led to a prolongation of the war Shah ^am, 
who had now succeeded his father as emperor, and Shuja-ud- 
Daula, the nawab wazir of Oudh, united their forces, and 
threatened Patna, which the Bntish had recovered. A more 
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formidable danger appeared m the British camp, in the form 
of the first sepoy mutiny This was quelled by Major (afterwards 
Sir Hector) Munro, who ordered twenty-four of the ringleaders 
to be blown from guns, an old Mogul punishment In 1764 
Major Munro won the decisive battle of Buxar, which laid Oudh 
at the feet of the conquerors, and brought the Mogul emperor 
as a suppliant to the British camp 

Meanwhile the council at Calcutta had twice found the oppor- 
tunity they desired of selling the government of Bengal to a 
new nawab But in 1765 Clive (now Baron Clive of 
ni^riaa Plassey, in the peerage of Ireland) arrived at Calcutta, 
as governor of Bengal for the second time, to settle 
the entire system of relations with the native powers. Two 
objects stand out conspicuously in his policy First, he sought 
to acquire the substance, though not the name, of territorial 
power, by using the authority of the Mogul emperor for so 
much as he wished, and for no more ; and, secondly, he desired 
to purify the company’s service by prohibiting illicit gains, and 
at the same time guaranteeing a reasonable remuneration from 
honest sources In neither respect were the details of his plans 
carried out by his successors But the beginning of the British 
administration of India dates from this second governorship 
of Clive, just as the origin of the British empire in India dates 
from his victory at Plassey Clive’s first step was to hurry up 
from Calcutta to Allahabad, and there settle in person the fate 
of half northern India Oudh was given back to the nawab 
wazir, on condition of his paying half a million sterling towards 
the expenses of the war The provinces of Allahabad and Kora, 
forming the lower part of the Doab, were handed over to Shah 
Alam himself, who in his turn granted to the company the 
dtwant or financial administration of Bengal, Bchar and Orissa, 
together with the Northern Circars A puppet nawab was still 
maintained at Murshidabad, who received an annual allowance 
of about half a million sterling , and half that amount was 
paid to the emperor as tribute from Bengal Thus was constituted 
the dual system of government, by which the British received 
all the revenues and undertook to maintain an army for the 
defence of the frontier, while the criminal jurisdiction vested 
in the nawab. In Indian phraseology, the company was dman 
and the nawab was nazim As a matter of general administration, 
the actual collection of the revenues still remained for some years 
in the hands of native officials In attempting to reorganize 
and purify the company’s service, Clive undertook a task yet 
more difficult than to partition the valley of the Ganges The 
officers, civil and military alike, were all tainted with the common 
corruption Their legal salaries were absolutely insignificant, 
but they had been permitted to augment them ten and a hundred- 
fold by means of private trade and gifts from the native powers 
Despite the united resistance of the civil servants, and an actual 
mutiny of two hundred military officers, Clive carried through 
his reforms. Both private trade and the receipt of presents 
were absolutely prohibited for the future, while a substantial 
increase of pay was provided out of the monopoly of salt 
Lord Clive quitted India for the third and last time in 1767 
Between that date and the arrival of Warren Hastings in 1772 
nothing of importance occurred in Bengal beyond 
temble famine of 1770, which is officially reported 
to have swept away one-third of the inhabitants The 
dual system of government, however, established by Clive, had 
proved a failure Warren Hastings, a tried servant of the 
company, distinguished alike for intelligence, for probity and 
for knowledge of onental manners, was nominated governor 
by the court of directors, with express instructions to carry out a 
predetermined series of reforms In their own words, the court 
had resolved to “ stand forth as diwan, and to take upon them- 
selves, by the agency of their own servants, the entire care and 
administration of the revenues ” In the execution of this plan, 
Hastings removed the exchequer from Murshidabad to Calcutta, 
and for the first time appointed European officers, under the now 
familiar title of collectors, to superintend the revenue collections 
and preside m the civil courts 'fhe urgency of foreign affairs, 
and subsequently internal strife at the council table, hindered 


Hastings from developing farther the system of civil ad- 
ministration, a task finally accomplished by Lord Cornwallis. 

Though Hastings always prided himself specially upon that 
reform, as well as upon the improvements he introduced into 
the collection of the revenues from salt and opium, 
his name will be remembered in history for the boldness 
and success of his foreign policy From 1772 to 1774 
he was governor of Bengal , from 1774 to 1785 he was 
the first titular governor -general of India, presiding over a 
council nominated, like himself, not by the company, but by an 
act of parliament, known as the Regulating Act In his domestic 
^licy he was greatly hampered by the opposition of Sir Philip 
Francis , but, so far as regards external relations with Oudh, 
with the Mahrattas, and with Hyder Ah, he was generally able 
to compel assent to his own measures His treatment of Oudh 
may here be passed over as not being material to the general 
history of India, while the personal aspects of his rule are dis- 
cussed in a separate article (see Hastings, Warren) To explain 
his Mahratta policy, it will be necessary to give a short retro- 
spective sketch of the history of that people 

Sivaji the Great, as already mentioned, died in 1680, while 
Aurangzeb was still on the throne The family of Sivaji pro- 
duced no great names, either among those who con- 
tinued to be the nominal chiefs of the Mahratta 
confederacy, with their capital at Satara, or among 
the rajas of Kolhapur and Tanjore. All real power 
passed into the hands of the peshwa, or Brahman minister, 
who founded in his turn an hereditary dynasty at Poona, dating 
from the beginning of the i8th century Next rose several 
Mahratta generals, who, though recognizmg the suzerainty 
of the peshwa, carved out for themselves independent kingdoms 
in different parts of India, sometimes far from the original home 
of the Mahratta race Chief among these generals were the 
gaikwar in Gujarat, Sindhia and Holkar in Malwa, and the 
Bhonsla raja of Berar and Nagpur At one time it seemed 
probable that the Mahratta confederacy would expel the Mahom- 
medans even from northern India , but the decisive battle of 
Panipat, won by the Afghans in 1761, gave a respite to the 
Delhi empire. The Mahratta chiefs never again united heartily 
for a common purpose, though they still continued to be the 
most formidable military power in India In especial, they 
dominated over the British settlement of Bombay on the western 
coast, which was the last of the three presidencies to feel the lust 
of territorial ambition For more than a hundred years, from 
Its acquisition in 1661 to the outbreak of the first Mahratta 
war in 1775, the British on the west coast possessed no territory 
outside the island of Bombay and their fortified factory at 
Surat 

The Bombay government was naturally emulous to follow 
the example of Madras and Bengal, and to establish its influence 
at the court of Poona by placing its own nominee upon 
the throne The attempt took form in 1775 in the 
treaty of Surat, by which Raghunath Rao, one of the war. 
claimants to the throne of the peshwa, agreed to cede 
Salsette and Bassein to the British, in consideration of being 
himself restored to Poona. The military operations that followed 
are known as the first Mahratta War Warren Hastings, who 
in his capacity of governor-general claimed a right of control 
over the decisions of the Bombay government, strongly dis- 
approved of the treaty of Surat, but, when war once broke out, 
he threw the whole force of the Bengal army into the scale One 
of his favourite officers, General Goddard, marched across the 
peninsula, and conquered the nch province of Gujarat almost 
without a blow Another, Captain Popham, stormed the rock- 
fortress of Gwalior, which was regarded as the key of Hindustan 
These brilliant successes atoned for the disgrace of the convention 
of Wargaon m 1779, when the Mahrattas dictated terms to a 
Bombay force, but the war was protracted until 1782 It was 
then closed by the treaty of Sal^i, which practically restored 
the status qua. Raghunath Rao, the English claimant, was set 
aside , Gujarat was restored, and only Salsette and some other 
small islands were retained by the English. 
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Meanwhile Warren Hastings had to deal with a more formidable 
enemy than the Mahratta confederacy The reckless conduct 
of the Madras government had roUsed the hostihty 
both of Hyder Ah of Mysore and of the mzam of tte 
JDecean, the two strongest Mussulman powers in India, 
who attempted to draw the Mahrattas into an alliance 
against the British. The diplomacy of Hastings won over the 
mzam and the Mahratta raja of Nagpur, but the army of Hyder 
All fell like a thunderbolt upon the British possessions m the 
Carnatic. A strong detachment under Colonel Baillie was tut 
to pieces at Perarabakam, and the Mysore cavalry ravaged 
the country unchecked up to the walls of Madras. For the 
second time the Bengal army, stimulated by the energy of 
Hastings, saved the honour of the British name Sir Byre 
Coote, the victor of Wandiwash, was sent by sea to relieve 
Madras with all live men and money available, while Colonel 
Pearse marched south overland to overawe the raja of Berar 
and the ni/am. The war was hotly contested, for Sir Eyre 
Coote was now an old man, and the Mysore army was well 
disciplined and equipped, and also skilfully handled by Hyder 
and his son 'I'lppoo Hyder died in 1782, and peace was finally 
concluded with Tippoo in 1784, on the basis of a mutual restitu- 
tion of all conquests. 

It was Warren Hastings’s merit to organize the empire which 
Clive founded. He was governor or governor-general for thir- 
Perma- pcriod than any of his successors. 

a»nt During that time the British lost the Ameru an colonies. 

Mettle- but in India their reputation steadily rose to its 

meatot highest pit(h Within a year Hastings was succeeded 
* by Lord Cornwallis, the first English nobleman of 
rank who undertook the office of governor-general. His rule 
lasted from 1786 to 1793, and is cclebmted for two events— the 
introduction of the permanent settlement into Bengal and the 
second Mysore war If the foundations of the system of cavil 
administration were laid by Hastingo, the superstructure was 
erected by Cornwallis. It was he who first entrusted criminal 
jurisdiction to Europeans, and established the Nizamat Sadr 
Adiilat, or apjiellate court of criminal judicature, at Calcutta , 
and It was he who separated the functions of collector and judge 
'The system thus organized in Bengal was afterwards extended 
to Madras and Bombay, when those presidencies also accjuired 
tenitorul sovereignty But the achievement most famiharly 
associated with the name of Cornwallis is the permanent settle- 
ment of the land revenue of Bengal Up to this time the revenue 
had been c'ollected pretty mm h according to the old Mogul 
system Zamtttdart, or government farmers, whose office 
always tended to become hereditary, were recognized as having 
a light of some sort to collect the revenue from the actual 
cultivators But no principle of assessment existed, and the 
amount actually reahzcxl \aned greatly from year to year 
Hastings had the leputation of beanng hard upon the zamtndars, 
and was absorbed m other critical affairs of state or of war. 
On the whole he seems to have looked to experience, as acquired 
from a succession of qiunquennial settlements, to furnish the 
standard rate of the future. Francis, on the other hand, 
Hastings’s great rival, deserves the credit of being among the 
first to advocate a limitation of the state demand m perpetuity. 
The same view recommended itself to the authorities at home, 
partly because it would place their finances on a more stable 
basis, parth because it seemed to identify the tamtndar with 
the more familiar landbrd. Accordingly, Cornwallis took out 
with him m 1787 instructions to introduce a permanent settle- 
ment. The process of assessment began m 17^ and termmated 
m 1791. No attempt was made to measure the fields or calculate 
the out-turn, as had been done by Akliar, and is now done when 
occasion requires m the British provinces ; but the amount 
payable was fixed by reference to what had been paid in the past. 
At first the settlement was called decenmal, but in 1793 
declared permanent for ever. The total assessment amounted 
to stkka Rs 26,8(30,989, or about af millions sterling Though 
Lord Cornwallis earned the scheme into execution, all praise 
or blame, so far as detaib are concerned, must belong to Sir 


John Shore, afterwards Lord Teignmouth, whose knowledge 
of the country was unsuipassed by that of any civilian of Jus 
tune. Shore would have procseeded more cautiously than 
Cornwallis’s preconceived idea of a proprietary body and the 
court of directors’ haste after fixity permitted 
The second Mysore War of 1790-92 is noteworthy on two 
ac counts • Lord (brnwallis, the governor-general, led the 
Bntish army in person, with a pomp and lavisJmess of 
supplies that recalled the campaigns of Aurangzeb ; 
and the two great native powers, the mzam of the 
Deccan and the Mahratta confederacy, co-operated 
as alhes of the Bntish In the result, Tippoo Sultan submitted 
when Lord Cornwallis had commenced to beleaguer his capital. 
He agreed to yield one-half of his dominions to be divided among 
the allies, and to pay three millions sterlmg towards the cost of 
the war. Those conditions he fulfilled, but ever afterwards he 
burned to be revenged upon his comjuerors. 

The period of Sir John Shore’s rule as governor-general, from 
1793 to 1798, was uneventful In 1798 bud Mornington, better 
known as the marquis Wellesley, ariived in India, ^ . 

already inspired with imperial projects that were 
1 destined to change the map of the country Mornington was 
the friend and favourite of Pitt, from whom he is thought to 
have derived the comprehensiveness of his political vision and 
his antipathy to the French name From the first he laid down 
as his guiding principle that the British must be the one para- 
mount power in the peninsula, and that the native princes 
could only retain the insignia of sovereignty by surrendering 
the .substance of independence. The subsequent pohtical Justory 
of India has been but the gradual development of this policy, 
which received its finishing touch when Queen Victoria was 
proclaimed empress of India in 1877. 

To frustrate Uie possibility of a French invasion of India, 
led by Napoleon in person, was the gov crning idea of Wellesley’s 
foreign policy , for France at this time, and for many 
years later, filled the place afterwards occupied by 
Russia in the imagination of British statesmen Nor menace. 
was the possibility so remote as might now be thought 
French regiments guarded and overawed the mzam of Hyderabad. 
The soldiers of Sindhia, the military head of the Mahratta 
confederacy, were disciplined and led by French adventurers. 
Tippoo Sultan earned on a secret correspondence with the French 
directorate, and allowed a tree of liberty to be planted in his 
dominions. The islands of Mauritius and Bourbon afforded a 
convenient half-way house lx>th for French intrigue and for 
the assembling of a hostile expedition Above all, Napoleon 
Buonaparte was then in Egypt, dreaming of the conquests of 
Alexander ; and no man knew in what direction he might turn 
his hitherto unconquered legions. Wellesley first addressed 
himself to the mzam, where his policy prevailed without serious 
opposition. The French battalions at Hyderabad were disbanded 
and the mzam bound himself by treaty not to take any European 
into his service without the consent of the British government — 
a clause since inserted m every engagement entered into with 
native powers. Next, the whole weight of Wellesley’s resources 
was turned against I’lppoo, whom Cornwallis had defeated but 
not subdued. His mtrigues with the French were laid bare, 
and he was given an opportunity of adhering to the new sub- 
sidiary system. On Jus refusal war was declared, and Wellesley 
came down in state to Madrais to organize the expedition in 
person and watch over the course of events. One Bntish army 
marched into Mysore from Madras, accompanied by a contingent 
from the nuam Another advanced from the western coast. 
Tippoo, after offering but a feeble resistance m the field, retu-ed 
into Sermgapatam, and, when his capital was stormed, died 
fightuig bravely m the breach (1799). Since the battle of Plassey 
no event so greatly impressed the native imagination as the 
capture of Senngapatam, which won for General Harris a peerage 
ai^ for Wdlesley an Irish marquisate. In dealing with the 
temtones of Tippoo, Wellesley acted with moderation. The 
central portion, forming the old state of Mysore, was restored to 
an infant representative of the Hmdu rajas, whom Hyder Ah 
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had dethroned, while the rest was partitioned between the 
nizam and the Bntish At about the same time the province 
of the Carnatic, or all that large portion of southern India niled 
by the nawab of Arcot, and also the principality of 'J anjore, 
wwe placed under direct British administration, thus constituting 
the Madras presidency almost as it has existed to the present 
day 

The Mahrattas had been the nominal allies of the British in 
both their wars with Tippoo, but they had never given active 
Wars with assistance, nor were they secured to the British side 
Siadhia as the nizam now was The Mahratta poweis at this 
»ad time were five m number The recognized head of 
Hoikar, Confederacy was the peshwa of Poona, who ruled 

the hill country of the Western Ghats, the cradle of the Mahratta 
race The fertile province of Gujarat was annually harried by 
the horsemen of the gackwar of Baroda In central India two 
military leaders, Smdhia of Gwalior and Hoikar of Indore, 
alternately held the pre-eminency Towards the east the 
Bhonsla raja of Nagpur reigned from Berar to the coast of 
Orissa Wellesley tried assiduously to bring these several 
Mahratta powers within the net of his subsidiary system At last, 
in 1802, the necessities of the peshwa, who had been defeated by 
Hoikar, and driven as a fugitive into British territory, induced 
him to sign the treaty of Bassein, by which he pledged himself 
to hold communications with no other power, European or 
native, and ceded territory for the main'cnance of a subsidiary 
force This greatly extended the Britidi territorial influence 
in western India, but led directly to the second Mahratta war, 
for neither Smdhia nor the raja of Nagpur would tolerate this 
abandonment of Mahratta independence The campaigns that 
followed are perhaps the most glorious m the history of the 
British arms in India The general plan and the ade<]uate 
provision of resources were due to the marquis Welleslev, as 
also the indomitable spirit that could not anticipate defeat 
The armies were led by General Arthur Wellesley (afterwards 
duke of Wellington) and General (afterwards I^rd) Lake 
Wellesley operated in the Deccan, where, in a few short months, 
he won the decisive victories of Assaye and Argaum lake’s 
campaign in Hindustan was no less brilliant, though it has 
received less notice from historians He won pitched battles 
at Aligarh and Laswari, and captured the cities of Delhi and 
Agra, thus scattering the French troops of hindhia, and at the 
same time coming forward as the champion of the Mogul emperor 
in his hereditary capital Before the year 1803 was out, both 
Smdhia and the Bhonsla raja were glad to sue for peace Smdhia 
ceded all claims to the territory north of the Jumna, and left 
the blind old emperor Shah Alam once more under British 
protection The Bhonsla raja forfeited Orissa to the English, 
who had already occupied it with a flying column, and Berar to 
the nizam, who gained a fresh addition by every act of complais- 
ance to the British government The freebooter, Jaswant Rao 
Hoikar, alone remained m the field, supporting his troops by 
ravages through Malwa and Rajputana 'Fhe cxincluding years 
of Wellesley’s rule were occupied with a series of operations 
against Hoikar, which brought no credit to tlie British name 
The disastrous retreat of Gilonel Monson through Central India 
(1804) recalled memories of the convention of W'argaum, and of 
the destruction of Colonel Baillie’s force by Hyder All. The 
repulse of Lake in person at the siege of Bharatpur (Bhurtpore) 
(1805) IS memorable as an instance of a British army in India 
having to turn back with its object unaccomplished 

The ambitious policy and the continuous wars of Lord Wellesley 
exhausted the patience of the court of directors at home In 
^ 1804 Lord Cornwallis was sent out as governor-general 

ft second time, with instructions to bring about peace 
at any price, while Hoikar was still unsubdued, and Smdhia 
was threatening a fresh war But Cornwallis was nowr an old 
man and broken down m health Travelling up to die north- 
west durmg the ramy season, he sank and died at Ghazipur, 
before he had been ten weeks in the country His immediate 
successor was Sir George Barlow, a civil servant of the company, 
who, as a locum tenens, had no alternative but to cany out 
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faithfully the orders of his employers. He is charged with 
l>eing, under these orders, the only governor-general who 
diminished the area of British territory, and witli violating 
engagements by abandoning the Rajput chieL to the tender 
mercies of Hoikar and Smdhia. During his administration also 
occurred the mutiny of the Madras sepoys at Vellore, which, 
though promptly suj>pressed, sent a shock of insecurity tiirough 
the empire 

Lord Minto, governor-general from 1807 to 1813, consolidated 
the conquests which Wellesley had acquired His only military 
exploits were the occupation of the island of Mauritius, and the 
conquest of Java by an expedition which he accompanied in 
person The condition of ( entral India continued to l3e disturbed, 
but Lord Minto succeeded in preventing any violent outbreaks 
without himself having recourse to the sword I'he lompany 
had ordered him to follow a p<3licy of non-intervention, and he 
managed to obey his orders without injuring the prestige of the 
British name In his time the Indian government first opened 
relations with a new set of foreign powers by sending embassies 
to the Punjab, to Afghanistan and to Persia Ihe ambassadors 
were all trained in the scliool of Welleslev, and formed perhaps 
the most illustrious tno of “politicals” that the Indian servue 
has produced Sir Charles Metcalfe was the envoy to the court 
of Ranjit Singh at Lahore , Mountstuart Elphinstone met the 
shah of Afghanistan at Peshawar; and Sir John Maholm was 
despatched to Persia If it cannot be said that any of these 
missions were fruitful m permanent results, at least they intro- 
duced the English to a new set of diplomatic relations, and 
widened the sphere of their influence 

The successor of Lord Minto was Lord Moir<i, better known 
as the marquis of Hastings, who governed India for the long 
period of nine years, from 1814 to 1823 This period 
was marked by two wars of the first magnitude, the *war^* 
campaigns against the Gurkhas of Nepal, and the third 
and last Mahratta War The Gurkhas, the present ruling race 
m Nepal, are Hindu immigrants who claim a Rajput 01 igin 
Their sovereignty dates only from 1767, in which year they over- 
ran the vallev of Katmandu, and gradually extended their 
power over all the hills and valleys of Nepal Organized upon 
a sort of militarv' and feudal basis, they soon became a terror 
to all their neighbours, marching east into Sikkim, west into 
Kumaon, and south into the Gangetic plains In the last quarter 
their yirtims were British subji^ts, and at last it became im- 
peratively necessary to check their advance Sir George Barlow 
and Ixird Minto had remonstrated in vam, and nothing was 
left to I>ord Moira but to take up arms The campaign of 1814 
was little short of disastrous After overcoming the natural 
difficulties of a malarious climate and precipitous hills, the 
sefwys w'ereon several occasions fairly worsted by the unexpected 
bravery of the little Gurkhas, whose heavv' knives or ktikrts 
dealt terrible execution But in i8ii^ General Ochterlony, who 
commanded the army operating by way of the Sutlej, stormed 
one by one the hill forts which still stud the Himalayan states 
now under the Punjab government, and compelled the Nepal 
darbar to sue for peace In the following year the same general 
advanced from Patna into the valley of Katmandu, and finally 
dictated the terms which had before been rejected, within a few 
miles of the capital By the treaty of Segauh, which defines 
the English relations with Nepal to the present day, the Gurkhas 
withdrew on the one hand from Sikkim, and on the other from 
those lower ranges of the western Himalayas which have supplied 
the health-giving stations of Naim Tal, Mussoorie and Simla 

Meanwhile the condition of central India was every year 
becoming more unsatisfactory Though the great Mahratta 
chiefs were learning to live rather as peaceful princes 
than as leaders of predatory biuids, the example of * *' 
lawlessness they had set was being followed, and bettered m 
the following, by a new set of freebooters, known as the Pindarts 
As opposed to the Mahrattas, who were at least a nationality 
bouiKi by some traditions of a united government, the Pmdaris 
were merely irregular soldiers, corresponding most nearly to the 
free companies of medieval Europe Of no common race and 
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of no common religion, they welcomed to their ranks the outlaws 
and broken tribes of all India — Afghans, Mahrattas or Jats 
I’heir headquarters were m Malwa, but their depredations were 
not confined to central India In bands, sometimes numbering 
a few hundreds, sometimes many thousands, they rode out on 
their forays as far as the Coromandel coast The most powerful 
of the Pindari captains, Amir Khan, had an organized army 
of many regiments, and several batteries of cannon Two other 
leaders, known as t’hitu and Karim, at one time paid a ransom 
to SincJhia of £100,000 To suppress the Pindari hordes, who 
were supported by the sympathy, more or less open, of all the 
Mahratta chiefs. Lord Hastings (1817) collected the strongest 
Biitish army that had been seen in India, numbering nearly 
120,000 men, half to operate from the north, half from the south. 
Sindhia was overawed, and remained quiet Amir Khan con- 
sented to disband his army, on condition of being guaranteed 
the possession of what is now the principality of Tonk The 
remaining bodies of Pmdaris were attacked in their homes, 
surrounded, and cut to pieces Karim threw himself upon the 
mercy of the conquerors Chitu fled to the jungles, and was 
killed by a tiger 

fn the same year (1817) as that m which the Pindaris were 
crushed, and almost in the same month (November), the three 
great Mahratta powers at Poona, Nagpur and Indore 
against the English The peshwa, Baji Rao, 
had long been chafing under the terms imposed by the 
treaty of Bassem (1802), and the subsequent treaty 
of Poona (1817), which riveteci yet c loser the chains of dependence 
upon the paramount power Elphinstone, then resident at his 
court, foresaw what was coming and orclered up a European 
regiment from Bombay The next day the residenc y was burned 
down, and Kirkee was attacked by the whole army of the peshwa 
The attack was bravcl> repulsed, and the peshwa immediately 
fled from his capital Almost the same plot was enacted at 
Nagpur, where the honour of the British name was saved by 
the sepoys who defended the hill of Sitabaldi against enormous 
odds The army of Ilolkar was defeated in the following month 
at the pitched battle of Mehidpur All open resistanc'e was 
now at an end Nothing remained but to follow up the fugitives, 
and determine the conditions of the general pacification In 
both these duties Sir John Malcolm played a prominent part. 
The peshwa himself surrendered, and was permitted to reside 
at Bithur, near Cawnpore, on a pension of £80,000 a year His 
adopted son was the infamous Nana Sahib To fill the peshwa’s 
place to some extent at the head of the Mahratta confederacy, 
the lineal descendant of Sivaji was brought forth from obscurity, 
and placed upon the throne of Satara The greater part of 
the peshwa’s dominions was ultimately incorporated in the 
Bombay presidency, while the nucleus of the Central Provinces 
was formed out of territory taken from the peshwa and the 
raja of Nagpur An infant was recognized as the heir of Holkar, 
and a second infant was proclaimed raja of Nagpur under British 
guardianship At the same time the several states of Rajputana 
accepted the position of feudatories of the paramount power 
The map of India, as thus drawn by Lord Hastings, remained 
substantially unchanged until the time of Lord Dalhousie. But 
the proudest boast of Lord Hastings and Sir John Malcolm was, 
not that they had advanced the pomoertum, but that they had 
conferred the blessings of peace and gooci government upon 
millions who had suffered unutterable things from Mahratta 
and Pindari t> ranny 

The marquis of Hastings was succeeded bv Lord Amherst, 
after the interval of a few months, during which Mr Adam, 
a civil servant, acted as governor-general. Lord 
BtfroiM* Amherst’s administration lasted for five years, from 
War. 1823 to 1828 It IS known in history by two prominent 
events, the first Burmese War and the capture of 
Bharatpur For some years past the north-east frontier had 
been disturbed by the restlessness of the Burmese. The suc- 
cessors of Alompra, after having subjugated all Burma, and over- 
run Assam, which was then an mdependent kingdom, began 
a senes of encroachments upon Bntish territory in Bengal. | 


[UNDER THE COMPANY 

As all peaceful proposals were scornfully rejected. Lord Amherst 
was compelled to declare war in 1824. Little military glory 
could be gamed by beating the Burmese, who were formidable 
only from the pestilential character of their country One 
expedition with gunboats proceeded up the Brahmaputra into 
Assam , another marched by land through Chittagong into 
Arakan, for the Bengal sepoys refused to go by sea ; a third, 
and the strongest, sailed from Madras direct to the mouth of 
the Irrawaddy The war was protracted over two years At 
last, after the loss of about 20,000 lives and an expenditure 
of £14,000,000, the king of Ava consented to sign the treaty 
of Yandabu, by which he abandoned all claim to Assam, and 
ceded the provinces of Arakan and Tenasserim, which were 
already in the military occupation of the British. He retained 
all the valley of the Irrawaddy, down to the sea at Rangoon 
The capture of Bharatpur in central India by Lord Combermere 
in 1826 wiped out the repulse which Lord I^ke had received 
before that city in January 1805 A disputed succession necessi- 
tated British intervention Artillery could make little impression 
upon the massive walls of mud, but at last a breach was effected 
by mining, and the city was taken by storm, thus losing its 
general reputation throughout India for impregnability, which 
had threatened to become a politic al danger 
The next governor-general was Lord William Bentinck, 
who had been governor of Madras twenty years earlier at the 
time of the mutiny of Vellore His seven years’ rule 
(from 1828 to 1835) IS not signalized by any of those * ‘ 

victories or extensions of territory by which chroniclers delight 
to measure the growth of empire But it forms an epoch m 
administrative reform, and m the benign process by which 
the hearts of a subject population are won over to venerate as 
well as obey their alien rulers The modern history of the 
British in India, as benevolent administrators ruling the country 
with an eye to the good of the natives, may be said to begin 
with Ixird William Bentinck. According to the inscription upon 
his statue at Calcutta, from the pen of Macaulay . “ He abolished 
cruel rites , he effaced humiliating distinctions , he gave liberty 
to the expression of public opinion ; his constant study it was 
to elevate the intellectual and moral character of the nations 
committed to his charge ” His first tare on arrival m India 
was to restore equilibrium to the finances, which were tottering 
under the burden imposed upon them by the Burmese War 
This he effected by reductions in permanent expenditure, 
amounting in the aggregate to ij millions sterling, as well 
as by augmenting the revenue from land that had escaped 
assessment, and from the opium of Malwa He also widened 
the gates by which educated natives could enter the service 
of the company Some of these reforms were distasteful to the 
covenanted service and to the officers of the army, but Lord 
William was always staunchly supported by the court of directors 
and by the Whig ministr)' at home 

His two most memorable acts are the abolition of suttee 
and the suppression of the Thugs At this distance of time 
It IS difficult to realize the degree to which these suttee 
two barbarous practices had corrupted the social 
system of the Hindus European research has clearly proved 
that the text in the Vedas adduced to authorize the immolation 
of widows was a wilful mistranslation But the practice had 
been engrained in Hindu opinion by the authority of centuries, 
and had acquired the sanctity of a religious nte. The emperor 
Akbar is said to have prohibited it by law, but the early Bntish 
rulers did not dare so far to violate the religious customs of the 
people. In the year 1817 no fewer than seven hundred widows 
are said to have been burned alive in the Bengal presidency 
alone To this day the most holy spots of Hindu pilgnmage 
are thickly dotted with little white pillars, each commemorating 
a suttee. In the teeth of strenuous opposition, from both 
Europeans and natives, Lord William carried the regulation m 
council on the 4th of December 1829, by which all who abetted 
suttee were declared guilty of “ culpable homicide ” The 
honour of suppressmg '^uggism must be shared between Lord 
William and Captain Sleeman Thuggism was an abnormal 


INDIA 



UNDER THE COMPANY] INDIA 413 


excrescence upon Hinduism, in so far as the bands of secret 
assassins were sworn together by an oath based on the ntes of 
the bloody goddess Kali Between 1826 and 1835 as many as 
1562 Thugs were apprehended in different parts of British India, 
and by the evidence of approvers the moral plague spot was 
gradually stamped out. 

Two other historical events are connected with the admini- 
stration of Lord William Bentinck In 1833 the charter of the 
East India Company was renewed for twenty years, but only 
upon the terms that it should abandon its trade and permit 
Europeans to settle freely in the country. At the same time 
a legal or fourth member was added to the governor-general’s 
council, who might not be a servant of the company, and a 
commission was appointed to revise and codify the law 
Macaulay was the first legal member of council, and the first 
president of the law commission In 1830 it was found necessary 
to take the state of Mysore under British administration, where 
It continued until 1881, when it was restored to native rule , 
and in 1834 the frantic misrule of the raja of Coorg brought 
on a short and sharp war The raja was permitted to retire 
to Benares, and the brave and proud inhabitants of that 
mountainous little territory decided to place themselves under 
the rule of the company , so that the only annexation effected 
by Lord William Bentinck was “ in consideration of the unan- 
imous wish of the people ” 

Sir Charles (afterwards Lord) Metcalfe succeeded Lord William 
as senior member of council His short term of office is memor- 
AucUaad measure which his predecessor had initiated, 

but which he willingly carried into execution, for 
giving entire liberty to the press Public opinion in India, 
as well as the express wish of the court of directors at home, 
pointed to Metcalfe as the most fit person to carry out the policy 
of Bentinck, not provisionally, but as governor-general for a 
full term Party exigencies, however, led to the appointment 
of Lord Auckland From that date commences a new era of 
war and conquest, which may be said to have lasted for twenty 
years All looked peaceful until Lord Auckland, prompted 
by his evil genius, attempted bv force to place Shah Shuja upon 
the throne of Kabul, an attempt which ended m gross mis- 
management and the annihilation of the British garrison in 
that city The disaster in Afghanistan was quickly followed 
by the conquest of Sind, the two wars in the Punjab, the second 
Burmese War, and last of all the Mutiny. 

The attention of the British government had been directed 
to Afghan affairs ever since the time of Sir John Shore, who 
feared that Zaman Shah, then holding his court at 
‘Atgban Lahore, might follow in the path of Ahmed Shah, 
and overrun Hindustan The growth of the powerful 
Sikh kingdom of Ranjit Singh effectually dispelled 
any such alarms for the future Subsequently, in 1809, while 
a French invasion of India was still a possibility to be guarded 
against, Mountstuart Elphinstone was sent by Lord Minto on 
a mission to Shah Shuja to form a defensive alliance Before 
the year was out Shah Shuja had been driven into exile, and a 
third brother, Mahmud Shah, was on the throne In 1837, 
when the curtain rises upon the drama of British interference 
in Afghanistan, the usurper. Dost Mahommed Barakzai, was 
firmly established at Kabul. His great ambition was to recover 
Peshawar from the Sikhs , and when Giptain Alexander Bumes 
arrived on a mission from Lord Auckland, with the ostensible 
object of opening trade, the Dost was willing to promise every- 
thing, if only he could get Peshawar. But Lord Auckland 
had another and more important object in view At this time 
the Russians were advancing rapidly in Central Asia, and a 
Persian army, not without Russian support, was besieging 
Herat, the traditional bulwark of Afghanistan on the east. A 
Russian envoy was at Kabul at the same time as Burncs The 
latter was unable to satisfy the demands of Dost Mahommed 
in the matter of Peshawar, and returned to India unsuccessful 
Lord Auckland forthwith resolved upon the hazardous plan of 
placing a more subservient ruler upon the throne of Kabul. 
Shah Shuja, now m exile at Ludhiana, was selected for the 


purpose At this time both the Punjab and Sind were independent 
kingdoms Sind was the less powerful of the two, and, therefore, 
a British army escorting Shah Shuja made its way by that 
route to enter Afghanistan through the Bolan Pass Kandahar 
surrendered, Ghazni was taken by storm, Dost Mahommed 
fled across the Hindu Kush, and Shah Shuja was triumphantly 
led into the Bala Hissar at Kabul in August 1839 During 
the two years that followed Afghanistan remained in the military 
occupation of the British The catastrophe occurred in November 
1841, when Sir Alexander Burnes was assassinated in the city 
of Kabul. The troops in the cantonments were then under the 
command of General Elphinstone (not to be confounded with 
the civilian Mountstuart Elphinstone), with Sir \N illiam 
Macnaghten as chief pohtual adviser. Elphinstone was an old 
man, unequal to the responsibilities of the position Macnaghten 
was treacherously murdered at an interview with the Afghan 
chief, Akbar Khan, eldest son of Dost Mahommed After 
lingering m their cantonments for two months, the British aimy 
set off in the depth of winter to find its way back to India 
through the passes When they started they numbered 4000 
fighting men, with 12,000 camp followers A single suivivor. 
Dr Brydon, reached the friendly walls of Jalalabad, where 
General Sale was gallantly holding out The rest perished m 
the defiles of Khurd Kabul and Jagdalak, either from the 
knives and matchlocks of the Afghans or from the effects of 
cold A few prisoners, mostly women, children and officers, 
were considerately treated by the orders of Akbar Khan (See 
Afc^hanistan ) 

Within a month after the news reached Calcutta, Lord Auckland 
had been superseded by Lord Ellenborough, whose first imjiulse 
was to be satisfied with drawing off in safety the garrisons 
from Kandahar and Jalalabad But bolder counsels prevailed 
General Pollock, who was marching straight through the Punjab 
to relieve General Sale, was ordered to penetrate to Kabul, 
while General Nott was only too glad not to be forbidden to 
retire from Kandahar through Kabul After a good deal of 
fighting, the two British forces met at their common destination 
m .September 1842 The great bazar at Kabul was blown up 
with gunpowder to fix a stigma upon the city , the prisoners 
were recovered , and all marched back to India, leaving Dost 
Mahommed to take undisputed possession of his throne Ihe 
drama closed with a bombastic proclamation from Lord Ellen- 
borough, who had caused the gates from the tomb of Mahmud 
of Ghazni to be carried back as a memorial of “ .Somnath 
revenged ” 

Ivord Ellenborough, who loved military display, had his 
tastes gratified by two more wars In 1843 the Mahommedan 
rulers of Sind, known as the “ meers ” or amirs, whose 
only fault was that they would not surrender their 
independence, were crushed by Sir Charles Napier siad. 
The victory of Meeanee, in which 3000 British troops 
defeated 20,000 Baluchis, is perhaps the most brilliant feat of 
arms in Indian history , but an honest excuse can sc.arcely be 
found for the annexation of the country In the same year 
a disputed succession at Gwalior, fomented by feminine intrigue, 
resulted in an outbreak of the overgrown army which the 
Sindhia family had been allowed to maintain Peace was 
restored by the battles of Maharajpur and Punniar, at the former 
of which Lord Ellenborough was present in person. 

In 1844 Lord Ellenborough was recalled by the court of 
directors, who differed from him on many points of administra- 
tion, and distrusted his erratic genius He was 
succeeded by Sir Henry (afterwards Lord) Hardinge, 
who had served through the Peninsular War and had 
lost a hand at Ligny. It was felt on all sides that a trial of 
strength between the British and the Sikhs was at hand (For 
the origin of the Sikh power see Punjab ) 

Ranjit Singh, the founder of the Sikh kingdom in the Punjab, 
had faithfully fulfilled all his obligations towards the British, 
But on his death in 1839 no successor was left to curb the 
ambition of the Sikh nationality. 

In 1845 the kkalsa, or Sikh army, numbermg 60,000 men with 
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150 guns, crossed the Sutlej and invaded British territory. 
Sir Hugh Gough, the commander-in-chief,. together with the 
governor-general, hurried Up to the frontier. Within three 
weeks four pitched battles were fought, at Mudki, Ferozeshah, 
Aliwal and Sobraon The British loss on each occasion was 
heavy , but by the last victory the Sikhs were fairly driven into 
and across the Sutlej, and Lahore surrendered to the British 
By the terms of peace then dictated the infant son of Ranjit, 
Ohuleep Singh, was recognized as raja , the Jullundur Doab, 
or tract between the Sutlej and the Ravi, was annexed , the 
Sikh army was limited to a specified number , Major Henry 
Lawrence was appointed to be resident at Lahore , and a British 
force was detailed to garrison the Punjab for a period of eight 
years 

Lord Dalhousie succeeded Lord Hardmge, and his eight years’ 
administration (from 1848 to 1856) was more pregnant of results 
than that of any governor-general since Wellesley. 
Though professedly a man of peace, he was compelled 
to fight two wars, m the Punjab and m Burma These 
both ended in large acquisitions of territory, while Nagpur, Oudh 
and several minor states also came under British rule But 
Dalhousie’s own special interest lay in the advancement of the 
moral and material condition of the country. The system 
of administration carried out m the conquered Punjab by the 
two Lawrences and their assistants is probably the most successful 
piece of difficult work ever accomplished by Englishmen Lower 
Burma prospered under their rule scarcely less than the Punjab 
In both cases Lord Dalhousie deserves a large share of the 
credit. No branch of the administration escaped his reforming 
hand He founded the public works department, to pay special 
attention to roads and canals He opened the Ganges canal, 
still the largest work of the kind m the country, and he turned 
the sod of the first Indian railway. He promoted steam com- 
munication with England via the Red Sea, and introduced 
cheap postage and the electric telegraph. It is Lord Dalhousie s 
misfortune that these benefits are too often forgotten in the 
vivid recollections of the Mutiny, which avenged his policy of 
annexation 

Ltird Dalhousie had not been six months in India before the 
second Sikh war broke out. Two British officers were treacher- 
ously assassinated at Multan. Unfortunately Henry 
Si^Wmr. Bawrcnce was at home on sick leave. The British 
' army was not ready to act m the hot season, and, 
despite the single-handed exertions of Lieutenant (afterwards 
Sir Herbert) Edwardes, this outbreak of fanaticism led to a 
general rising The khalsa army again came together, and 
more once fought on even terms with the British. On the fatal 
field of Chillianwalla, which patriotism prefers to call a drawn 
battle, the British lost 2400 officers and men, besides four guns 
and the colours of three regiments. Before reinforcements could 
come out from England, with Sir Charles Napier as commander- 
m-chief. Lord Gough had restored his own reputation by the 
crowning victory of Gujrat, which absolutely destroyed the Sikh 
army. Multan had previously fallen j and the Afghan horse 
under Dost Mahommed, who had forgotten their hereditary anti- 
pathy to the Sikhs in their greater hatred of the British name, 
were chased back with ignominy to their native hills. The 
Punjab henceforth became a British province, supplying a virgin 
field for the administrative talents of Dalhousie and the two 
Lawrences. Raja Dhuleep Sin^h received an allowance of 
£50,000 a year, on which he retired as a country gentleman to 
Norfolk in England (See Punjab.) 

The second Burmese war of 1852 was caused by the ill-treat- 
ment of European merchants at Rangoon, and the insolence 
offered to the captain of a frigate who had been sent 
fo remonstrate The whole valley of the Irrawaddy, 
wmr. irom Rangoon to Prome, was occupied m a few 
months, and, as the king of Ava refused to treat, it 
was annexed, under the name of Pegu, to the provmces of Arakan 
and Tenasserim, which had been acquired m 1826. 

Lord Dalhousie’s dealmgs with the feudatory states of India, 
though actuated by the highest motives, seem now tO’ have 
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proceeded upon mistaken Imes. His policy of annexing each 
native state on the death of its ruler without natural heirs pro- 
duced a general feeling of msecurity of tenure among the 
princes, and gave offence to the people of India. This 
jjolicy was reversed when India was taken over by 
the crown after the Mutiny , and its reversal has led 
to the native princes bemg amongst the most loyal subj'ects 
of the British government The first state to escheat to the 
British government was Satara, which had been reconstituted 
by Lord Hastings on the downfall of the peshwa Baji Rao in 
1818. The last direct representative of Sivaji died without 
a male heir in 1848, and Ls deathbed adoption was set aside 
In the same year the Rajput state of Karauli was saved by the 
interposition of the court of directors, who drew a fine distinction 
between a dependent principality and a protected ally In 1853 
Jhansi suffered the same fate as Satara. But the most con- 
spicuous application of the doctrine of lapse was the case of 
Nagpur. The last of the Bhonslas, a dynasty older than the 
British government itself, died without a son, natural or adopted, 
in 1853. That year also saw British administration extended 
to the Berars, or the assigned districts which the nizam of 
Hyderabad was induced to cede as a territorial guarantee 
for the subsidies which he perpetually kept in arrear. Three 
more distinguished names likewise passed away in 1853, though 
without any attendant accretion to British territory. In the 
extreme south the titular nawab of the Carnatic and the titular 
raja of Tanjore both died without heirs Their rank and their 
pensions died with them, though compassionate allowances 
were continued to their families In the north of India, Baji 
Rao, the ex-peshwa who had been dethroned in 1818, lived on 
till 1853 in the enjoyment of his annual pension of £80,000 
His adopted son, Nana Sahib, inherited his accumulated savings, 
but could obtain no further recognition 

The annexation of the province of Oudh was justifiable on 
the ground of morals, though not on that of policy. Ever since 
the nawab wazir, Shuja-ud-Dowlah, received back his 
forfeited territories from the hands of Lord Clive in 
1765, the very existence of Oudh as an independent ourfA. 
state had depended only upon the protection of 
British bayonets. Thus, preserved alike from foreign invasion 
and from domestic rebellion, the long line of subsequent nawabs 
had given way to that neglect of public affairs and those private 
vices which naturally flow from irresponsible power. 'I heir only 
redeeming virtue was steady loyalty to the British government 
Warning after warning had been given to the nawabs, who had 
assumed the title of king since 1819, to put their house m order, 
but every warning was neglected, and Lord Dalhousie at last 
carried into effect what both the previous governors -general 
had threatened. In 1856, the last year of his rule, he issued 
orders to General (afterwards Sir James) Outram, then resident 
at the court of Lucknow, to assume the direct administration 
of Oudh, on tlie ground that “ the British government would 
be guilty m the sight of God and man, if it were any longer to 
aid m sustaining by its countenance an administration fraught 
with suffering to millions.” The king, Wajid All, bowed to 
irresistible force, though he ever refused to recognize the justice 
of his deposition After a mission to England, by way of protest 
and appeal, he settled down in the pleasant suburb of Garden 
Reach near Calcutta, where he lived m the enjoyment of a 
pension of £120,000 a year. Oudh' was thus annexed without 
a blow , but It may be doubted whether the one measure of 
Lord Dalhousie upon which he looked back himself with the 
clearest conscience was not the very one that most alarmed 
native public opinion 

Lord Dalhousie was succeeded by his friend, Lord Canning, 
who, at the farewell banquet m England given to bun by the 
court of directors, uttered these prophetic words : 

“ I wish for a peaceful term of office. But I cannot 
forget that m the sky of India, serene as it is,< a small 
cloud may arise, no laiiger than a man’s hand,, but which, growing 
larger and larger, may at fost threats to bnrst and overwhelm 
us with rum.” In the foUowii^ year the sepoys of the Bengid 
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army mutinied, and all the valley of the Ganges from Patna to 
Belhi rose m open rebellion 

The various motives assigned for the Mutiny appear inadequate 
to the European mind The truth seems to be that native 
opmion throughout India was m a ferment, predisposmg men to 
believe the wildest stones, and to act precipitately upon their 
fears. The influence of panic m an Oriental population is greater 
diari' might be readily believed. In the first place, the policy 
of Lord Dalhousie, exactly in proportion as it had lieen dictated 
by the most honourable considerations, was utterly distasteful 
to the native mind Repeated annexations, the spread of 
education, the appearance of the steam engine and the telegraph 
wire, all alike revealed a consistent determination to substitute 
an English for an Indian civilization The Bengal sepoys, 
especially, thought that they could see into the future farther 
than the rest of their countrymen Nearly all men of high caste, 
and many of them recruited from Oudh, they dreaded tendencies 
which they deemed to be denationalizing, and they knew at first 
hand what annexation meant They believed it was by their 
prowess that the Punjab had been conquered, and all India was 
held quiet The numerous dethroned princes, their heirs and 
their widows, were the first to take advantage of the spirit of 
disaffection that was abroad They had heard of the Crimean 
War, and were told that Russia was the perpetual enemy of 
England Owing to the silladar system, under which the native 
cavalry provided their own horses and accoutrements, many of 
the sowars were m debt, and were in favour of a change which 
would wipe out tlie existing r6gime and with it the money- 
lender. 

But in addition to these general causes of unrest the condition 
of the native army had long given cause for uneasiness to acute 
observers. During the course of its history it had broken out 
into mutiny at recurrent intervals, the latest occasion being the 
wmter of 1843-1844, when there were two separate mutinies 
in Sind and at Ferozepur Moreover the spirit of the sepoys 
during the Sikh wars was unsatisfactory, and led to excessive 
casualties amongst the British officers and soldiers Both General 
Jacob and Sir Charles Napier had prophesied that the Mutiny 
would take place Sir Hugh Gough and other commanders-in- 
chief had petitioned for the removal of India’s chief arsenal from 
Delhi to Umballa ; and Lord Dalhousie himself had protested 
agamst the reduction of the British element in the army But 
aU these warnings were disregarded with a blindness as great | 
as was the mcapacity that allowed the Mutiny to gather head 
unchecked alter its first outbreak at Meerut. Moreover the 
outbreak was immediately provoked by an unparalleled in- 
stance of carelessness. It has recently been proved by Mr 
G W. Forrest’s researches in the Government of India re- 
cords that the sepoys’ belief that their cartridges were greased 
with the fat of cows and pigs had some foundation in 
fact Such a gross violation of their caste prejudices would 
alone be suffiaent to account for the outbreak that followed. 
(For the nulitary incidents of the Mutiny see Indian 
Mutiny ) 

The Mutmy sealed the fate of the East India company, aftfer 
a life of more than two and a half centuries. The Act for the 
Better Government of India (1858), which finally 
transferred the entire administration from the company 
Crawa, to the crown, was not passed without an eloquent 
protest from the directors, nor without acnmonious 
party disimssion m parliament. It enacts that India shall be 
governed by, and m the name of, the sovereign of England 
through a pnncipal secretary of state, assisted by a council. 
The governor-general received the new title of viceroy. The 
European troops of the company, numbering about 24,000 
officers and men, were amalgamated with the royal service, 
and the Ihdian navy was aiiwlished By the Indian Councils 
Act 1861 the governor-general’s council and also the councils 
at Madras and Bombay were augmented by the addition of 
non-offiaal members, either natives or Europe;^, for legislative 
purposes only ; and by another act passed in the same year 
higL courts of judicature were constituted out of the existing , 
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supreme courts and company’s courts at the presidency 
towns. 

India under the Crown, 

U fell to the lot of Lord Canning both to suppress the Mutiny 
and to introduce the peaceful revolution that followed. As 
regards his execution of the foimer part of his duties, it is 
sufliicient to say that he preserved his equanimity undisturbed 
m the darkest hours of ^nl, and that the strict imjjartiahty 
of his conduit incurred alternate praise and blame from the 
fanatics on either side. The epithet then scornfully applied 
to him of “ Clemency ” tanning is now remembered only to his 
honour On November i, 1858, at a ^and durlmr held at 
Allahabad the royal proclamation was published which announi ed 
that the queen had assumed the government of India. 'Ihis 
document, which has been called the Magna Charta of the Indian 
people, went on to explain the policy of political justice and 
religious toleration which it was her royal pleasure to pursue, 
and granted an amnesty to all except those who had directly 
taken part in the murder of British subjeits. Peace was pro- 
claimed throughout India on the 8th of July 18^9 , and in the 
following cold season Lord Canning made a viceregal progress 
through the upper provinces, to receive the homage of loyal 
princes and chiefs, and to guarantee to them the right of adoption 
The suppression of the Mutmy increased the debt of Indi.i by 
about 40 millions sterling, and the military changes that ensued 
augmented the annual expenditure by about 10 millions To 
grapple with this deficit, James Wilson was sent out from the 
treasury as financial member of council He reorganized the 
customs system, imposed an mcome tax and litence duty and 
created a state paper currency The penal code, originally 
drawn up by Macaulay m 1837, passed into law in i860, together 
with < odes of civil and criminal procedure. 

Ixird Canning left India in March 1862, and died before he 
had Ijeen a month in England. His successor, I^rd Elgin, only 
lived till November 1863, when he too fell a victim to the exces- 
sive work of the governor-generalship, dying at the Himalayan 
station of Dharmsala, where he lies buried He was succeeded 
by Sir John Lawrence, the saviour of the Punjab. The chief 
incidents of his administration were the Bhutan war and the 
terrible Orissa famine of 1866. Ixird Mayo, who succeeded him 
m 1869, earned on the permanent British policy of moral and 
matenai progress with a special degree of personal energy 'I'he 
Umballa durbar, at which Shere Ah was recognized as amir of 
Afghanistan, though in one sense the completion of what Ixird 
Lawrence had begun, owed much of its success to the personal 
influence of Lord Mayo himself The same quality, combined 
with sympathy and firmness, stood him m good stead in all his 
dealings both with native chiefs and European officials. His 
example of hard work stimulated all to tlieir best. While 
engaged m exploring with his own eyes the furthest comers 
of the empire, he fell by the hand of an assassin in the convict 
settlement of the Andaman islands in 1872. His successor was 
Lord Northbrook, whose ability showed itself chiefly in the 
department of finance. During the time of hts administration a 
famme in Lower Bengal in 1874 was successfully obviated by 
government relief and public works, though at an enormous 
cost; the gaekwar of Baroda was dethroned in 1875 
government and disloyalty, while his dominions were continued 
to a nominated child of the family , and the prince of Wales 
(Edward VII.) visited the country in the cold season of 1875-1876. 
Lord Lytton followed Lord Northbrook in 1876. On the ist of 
January 1877 Queen Victoria was proclaimed empress of India 
at a durbar of great magnificence, held on the histone “ Ridge ” 
overlooking the Mogul capital of Delhi. But, while the princes 
and high officials of the country were flotking to this gorgeous 
scene, the shadow of famine was already darkening over the south 
of India Both the monsoons of 1876 had failed to bnng their 
due supply of ram, and the season of 1877 little better. 
The consequences of this prolonged drought, which extended 
from Cape Comonn to the Deccan, and subsequently mvaded 
northern India, were more disastrous than any similar calamity 
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up to that time from the introduction of Bntish rule Despite 
unparalleled importations of gram by sea and rail, despite the 
most strenuous exertions of the government, whuh incurred a 
total expenditure on this account of 1 1 millions sterling, the loss 
of life from actual starvation and its attendant tram of diseases 
was lamentable In the au tumn of 1 87 8 the affairs of Afghanistan 
again forced themselves into notice Shere Ah, the amir, who 
had been hospitably entertained by Ixird Mayo, was found to be 
favouring Russian intrigues. A British envoy was refused 
admittance to the country, while a Russian mission was received 
with honour 'I'his led to a declaration of war Bntish armies 
advanced by three routes — the Khyber, the Kurram and the 
Bolan and without much opposition occupied the inner 
entrani es of the passes. Shere Ah fled to Afghan Turkestan, and 
there died A treaty was entered into with his son, Yakub Khan, 
at (landamak, by whuh the British frontier was advanced to 
the crests or farther sides of the passes and a British officer was 
admitted to reside at Kabul Within a few months the British 
resident, Sir Louis Cavagnan, was treacherously attacked and 
massacred, together with his escort, and a second war became 
necessary Yakub Khan abdicated, and was deported to India, 
while Kabul was occupied m force 

At this crisis of affairs a general election m England resulted 
m a change of government luird Lytton resigned with the 
Conservative ministry, and the marcjuis of Ripon was 
^^jf. nominated as his successor m 1880 Shortly after- 
wards a Bntish brigade was defeated at Maiwand by 
the Herati army of Ayub Khan, a defeat promptly and com- 
pletely retneved by the brilliant march of General Sir Frederick 
Roberts from Kabul to Kandahar, and by the total rout of 
Ayub Khan’s army on the ist of September 1880 Abdur 
Rahman Khan, the eldest male representative of the stock of 
Dost Mahommed, was then recognized as amir of Kabul. Lord 
Ripon was sent out to India by the Liberal ministry of 1880 for 
the purpose of reversing Lord Lytton’s policy m Afghanistan, 
and of introducing a more sympathetic system into the adminis- 
tration of India 'fhe disaster at Maiwand, and the Russian 
advance east of the Caspian, prevented the proposed withdrawal 
from Quetta , but Kandahar was evacuated, Abdur Rahman 
was left in complete control of his country and was given an 
annual subsidy of twelve lakhs of rupees in 1883 In the second 
purpose of his administration Lord Ripon’s well-meant efforts 
only succeeded in setting Europeans and natives against each 
other His term of office was chiefly notable for the agitation 
against the llbert Bill, which proposed to subject European 
offenders to trial by native magistrates The measure aroused 
a storm of indignation amongst the European community 
which finally resulted in the bill being shorn of its most objection- 
able features. Lord Ripon’s good intentions and personal 
sympathy were recognized by the natives, and on leaving 
Bombay he received the greatest ovation ever accorded to an 
Indian viceroy. 

After the arrival of Lord Dufferin as governor-general the 
incident known as the Panjdeh Scare brought Britain to the 
verge of war with Russia During the preceding 
Pmaideb Russia had gradually advanced her power 

Mcare. the Caspian across the Turkoman steppes to 

the l)order of Afghanistan, and Russian intrigue was 
largely responsible for the second Afghan war. In February 
1884 Russia annexed Merv. This action led to an arrangement in 
August of the same year for a joint Anglo-Russian commission to 
delimit the Afghan frontier. In March 1885, while the commis- 
sion was at work, Lord Duffenn was entertainmg the amir 
Abdur Rahman at a durbar at Rawalpindi. The durbar was 
interrupted by the news that a Russian general haa attacked 
and routed the Afghan force holding the bridge across the river 
Kushk, and the incident might possibly have resulted in war 
between Britain and Russia but for the slight importance 
that Abdur Rahman attributed to what he termed a border 
scuffle 

The incident, however, led to military measures being taken 
by the government of Lord Dufferin, which had far-reaching 


effects on Indian finance The total strength of the army was 
raised by 10,000 British and 20,000 native troops, at an annual 
cost of about two millions sterling , and the frontier 
post of Quetta, in the neighbourhood of Kandahar, 
was connected with the Indian railway system by ^rmy 
a line that involved very expensive tunnelling. 

The Panjdeh incident was likewise the cause of the establish- 
ment of Imperial Service troops in India At the moment when 
war seemed imminent, the leading native prmces 
made offers of pecuniary aid. These offers were 
declined, but it was intimated to them at a later date troopT. 
that, if they would place a small military force in each 
state at the disposal of the British government, to be commanded 
by state officers, but drilled, disciplined and armed under the 
supervision of British officers and on Bntish lines, the government 
would undertake to find the netessary supervising officer, arms 
and organization. The proposal was widely accepted, and the 
Impenal Servu e troops, as they are called, amount at present to 
some 20,000 cavalry, infantry and transport, whose efficiency 
IS very highly thought of They have rendered good service in 
the wars on the north-west frontier, and also in China and 
Somaliland Iziter in the same year (1885) occurred the third 
Burmese war For the causes of the dispute with King Thebaw, 
and a description of the military operations which ensuecl 
before the country was finally pacified, see Burma 

From 1885 onwards the attention of the Indian government 
was increasingly devoted to the north-west frontier Between 
the years 1885 and 1895 there were delimited at various times by 
joint commissions the Russo-Afghan frontier between the Oxus 
and Sarakhs on the Persian frontier, the Russo-Afghan frontier 
from Lake Victoria to the frontier of China and the Afghan- 
Indian frontier from the Kunar river to a point in the neighbour- 
hood of the Nawa Kotal To the westward, after various 
disagreements and two military expeditions, the territories 
comprising the Zhob, Barhan and Bon valleys, occupied by 
Pathan tribes, were in 1890 finally incorporated m the general 
system of the Trans-Indus protectorate About the same time 
in the extreme north the post of British resident in Gilgit was 
re-established, and the supremacy of Kashmir over the adjoining 
petty chiefships of Hunza-Nagar was enforced (1891-1892) 
In 1893 the frontiers of Afghanistan and Bntish India were 
defined by a joint agreement between the two governments, 
known as the Durand agreenjent There followed on the part 
of the Bntish authorities, interference in Chitral, ending in an 
expedition in 1895 and the ejection of the local chiefs in favour 
of candidates amenable to British influence. A more formidable 
hostile combination, however, awaited the government of India 
By the agreement of 1893 with the amir most of the Wa/iri clan 
and also the Afridis had been left outside the limits of the amir’s 
influence and transferred to the British zone Soon after that 
date the establishment by the British mihtary authorities of 
posts within the Wazin country led to apprehension on the part 
of the local tribesmen In 1895 the occupation of points within 
the Swat temtory for the safety of the road from India to 
Chitral similarly roused the suspicion of the Swatis The 
Wazins and Swatis successively rose in arms, in June and July 
1897, and their example was followed by the Mohmands Finally, 
in August the powerful Afndi tribe joined the combination and 
closed the Khyber Pass, which runs through their temtory, and 
which was held by them, on conditions, in trust for the govern- 
ment of India Tills led to the military operations known as 
the Tirah campaign, which proved very costly both in m*en and 
money. 

Meanwhile considerable difficulties had been expenenced 
with the Indian currency, which was on a purely silver basis. 
Before 1873 fluctuations in the value of silver as 
compared with gold had been comparatively small, cumacy. 
and the exchange value of the rupee was rarely less 
than two shillings But after 1873, ® consequence of changes 
in the monetary systems of France and Germany, and the 
increased production of silver, this stability of exchange no longer 
continued, and the rupee sank steadily in value, till it was worth 
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little more than half its face value. This great shrinkage in 
exchange caused considerable loss to the Indian government 
in remitting to Europe, and entailed hardship upon Anglo-Indians 
who received pensions or other payments in rupees, while on 
the other hand it supplied an artificial stimulus to the export 
trade by increasing the purchasing power of gold. This 
advantage, however, was outweighed by the uncertainty as to 
what the exchange value of the rupee might be at any particular 
date, which imported a gambling element into commerce 
Accordingly m June 1893 an act was passed closing the Indian 
mints to the free coinage of silver. Six years later, in 1899, the 
change was completed by an act making gold legal tender at the 
rate of £i for Rs.i5,or at the rate of is 4d per rupee, and both 
the government and the individual now know exactly what 
their obligations will be 

When Lord Curzon became viceroy in 1898, he reversed the 
piolicy on the north-west frontier which had given rise to the 
Tirah campaign, withdrew outlying garrisons in 
Cunoa'M country, substituted for them tribal militia, 

r^onuM! and created the new North-West Frontier province, 
for the purpose of introducing consistency of policy 
and firmness of control upon that disturbed border In addition, 
after making careful inquiry through various commissions, 
he reformed the systems of education and police, laid down a 
comprehensive scheme of irrigation, improved the leave rules 
and the excessive report-writing of the civil service, encouraged 
the native princes by the formation of the Imperial Cadet Corps 
and introduced many other reforms. His term of office was also 
notable for the coronation durbar at Delhi in January 1903, the 
expedition to Lhasa m 1904, which first unveiled that forbidden 
city to European gaze, and the partition of Bengal in 1905 
In December 1904 Lord Curzon entered upon a second term of 
office, which was unfortunately marred by a controversy with 
Lord Kitchener, the commander-in-chief, as to the position of 
the military member of council. Lord Curzon, finding himself 
at variance with the secretary of state, resigned before the end 
of the first year, and was succeeded by Lord Minto 

The new viceroy, who might have expected a tranquil time 
after the energetic reforms of his predecessor, soon found himself 
Lord most serious troubles, euphemistic- 

Miato. ally called the “ unrest,” that British rule has had 
to encounter m India since the Mutiny For many 
unrent. yg^rs the educated class among the natives had lieen 
claiming for themselves a larger share in the administration, 
and had organized a political party under the name of the 
National Congress, which held annual meetings at Christmas 
in one or other of the large cities of the peninsula This class 
also exercised a wide influence through the press, printed both 
m the vernacular languages and in English, especially among 
young students. There is no doubt too that the adoption of 
Western civilization by the Japanese and their victorious war 
with Russia set in motion a current through all the peoples of 
the East. The occasion though not the cause of trouble arose 
from the partition of Bengal, which was represented by Bengali 
agitators as an insult to their mother country. While the first 
nots occurred m the Punjab and Madras, it is only in Bengal 
and eastern Bengal that the unrest has been bitter and con- 
tinuous. This is the centre of the swadesht movement for the 
boycott of English goods, of the most seditious speeches and 
writings and of conspiracies for the assassination of officials. 
At first the government attempted to quell the disaffection by 
means of the ordinary law, with fair success outside Bengal , 
but there, owing to the secret ramifications of the conspiracy, it 
has been found necessary to adopt special measures. Recourse 
has been had to a regulation of tbe year 1818, by which persons 
may be imprisoned or deported ” without reason assigned , 
and three acts of the legislature have been passed for dealing 
more directly with the prevalent classes of crime . (i) an 
Explosives Act, containing provisions similar to those in force 
in England ; (2) a Prevention of Seditious Meetings Act, which 
can only be applied specially by proclamation ; and (3) a 
Cnminal Law Amendment Act, of which the two chief provisions 


are — a magisterial inquiry in private (similar to the Scotch 
procedure) and a trial before three judges of the High Court 
without a jury 

While the law was thus sternly enforced, important acts of 
conciliation and measures of reform were carried out simultane- 
ously. In 1907 two natives, a Hindu and a Mahom- 
medan, were appointed to the secretary of state’s 
council ; and in 1909 another native, a Hindu barrister, was for 
the first time appointed, as legal member, to the council of the 
viceroy. Occasion was taken of the fiftieth anniversary of the 
assumption by the crown of the government of India to address 
a mess^e (on November 2, 1908) by the king-emporor to the 
princes and peoples, reviewing in stately language the later 
development, and containing these memorable words — 

'* From the first, the principle of representative institutions began 
to be gradually introduced, and the time has come when, m the 
judgment of my viceroy and govcrnor-gmeral and others of my 
counsellors, that principle may be prudently extended Important 
classes among you, representing ideas that have been fostered and 
encouraged by Hritisn rule, claim equality of citizenship, ami a 
greater share in legidation .ind government The politic satisfaction 
of such a claim will strengthen, not impair, existing authority and 
power Administration will be all the more etficient if the officers 
who conduct it have greater opportunities of legular contact with 
those whom it affects ami with those who influence and refkct 
common opinion about it " 

The policy here adumbrated was (at least partly) carried 
into effert by parliament in the Indian Councils Act igoq, 
which retonstituted all the legislative councils by the addition 
of members directly eleited, and conferred upon these councils 
wider powers of discussion It further authorized the addition 
of two members to the executive councils at Madras and Bomlxiy, 
and the creation of an executive council in Bengal and also 
(subject to conditions) m other provinces under a luutenant- 
governor Regulations for bringing the act into operation were 
issued by the governor-general in council, with the approval 
of the secretary of state, in November 1909 'Ihey provided 
{inter aha) for a non-official majority in all of the provincial 
councils, but not in that of the governor-general, for an elaborate 
system of election of members by organized constituencies, for 
nomination where direct election is not appropriate, and for 
the separate representation of Mahom medans and other special 
interests. They also contain provisions authorizing the asking 
of supplementary questions, the moving and discussion of 
resolutions on any matter of public interest and the annual 
consideration of the contents of the budget In brief, the 
legislative councils were not onl> enlarged, but transformed 
into debating bodies, with the power of criticizing the executive 
The first elections took place during December 1909, with results 
that showed wide-spread interest and were generally accepted 
as satisfactory The new council of the governor-gtnc'ral met 
in the following month 

\uTHORiTiFs — Vincent A Smith, The Early Hntory of India 
(Oxford, 1904, 2nd cd . 1908) , and Asoka Rulers of India ” senes, 
Oxford, 1901), J W McCrindlc, Ancient India (1901), T. W Rhys 
Davids, Buddhi’it India ligoi), Imperial Gazetteer of India (1907 
1909), Sir J Campbell, Gazetteer of Bombay (1896). Stanley Lam 
Poole, Medieval India (“Story of the Nations’* series, 190^), 'the 
Mohammedan Dynasties (1894) and The Mogul Emperors (1892), 
H. C Fanshawe, Delhi Past and Present (1902) , Sir H. M Elliot, 
History of India as told hy its own Historians (1867) For the 
“unrest,” its causation and history, see the senes of articles in 
The Times beginning July lO, 1910 (W.W H.; J S CO ) 

Indian Costume 

Personal attire in India so far resembles a uniform that a 
resident can tell from a garb alone the native place, religion 
and social standing of the wearer. This is still true, though the 
present facility of intercommunication has had its effect in 
tending to assimilate the appearance of natives Together 
with costume it is necessary to study the methods of wearing 
the hair, for each race adopts a different method. 

The population of India, of which the main divisions are 
religious, falls naturally into four groups, (i) Mahommedans, 
(2) Hindus, (3) Sikhs, (4) Parsecs To these may be added 
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aboriginal races such as Bhils, Sonthals, Gonds, &c , whose 
costume is chwHy noticeable from its absence. 

Mahommcdan Men — Apart from the two sects, Sunnis and 
Sliias, whose garb differs in some res{>ects, there are four families 
of Moslems, viz. Pathans, Moguls, Syeds and Sheiks The first 
came to India with Sultan Mahmud Ghaznavi m a.d. 1002 , 
the second are of Tatar origin and came to India with Baber , 
the bycds claim descent from Mahomet, while Slueiks comprise 
all other Mussulmans, including converted Hindus It is now 
no longer possible to distinguish these families by their turbans 
as was formerly the case 

Hair —In the hadis, or traditional sayings of Mahomet other 
than those to be found in the Koran, it is laid down that the 
head is to l>e shaved and the beard to be allowed to grow naturally 
to “ a legal ” length, i.e. 7 or 8 in. long This is known as 
fitrah or the custom of prophets The beard is frequently dyed 
with henna and indigo for much the same reasons as m Europe 
by elderly men , this is entirely optiorial. The wearing of 
whiskers while shaving the chin was a Mogul fashion of the 17th 
and i8th centimes and is now seldom seen except among Deccani 
Mahommedans. Tlie mustachios must not grow below the line 
of the upper Up, which must be clearly seen , a division or parting 
is made below the nose The lower lip is also carefully kept 
clear Hair under the arms or elsewhere on the body except 
the breast is always removed 

Mahommcdan clothing for indoor wear consists of three pieces 
(a) Head-dress, {b) body-covering, (r) covering for the legs 

Head-dns\ — I'his is of two kinds the turban and the cap 
The former is chiefly worn m northern India, the latter m Oudh 
and the United Provinces What is known in Europe as a turban 
(from the Persian sarband, a binding for the fhead) is m India 
divided into two classes The first, made of a single piece of 
cloth ao to 30 m wide and from 6 to 9 yds long, is bound round 
the head from right to left or from left to right Indifferently 
and quite simply, so as 'to form narrow angles over the forehead 
and at the back This form is called amdmdk (Arabic), dastar 
(Persian), s/itmld or shamld, safd, lungt, seld, rumdl or derpaitd 
The terms arndnulk and dastdr are used chiefly with reference 
to the turbans of priests and ulema, that is learned aoid religious 
persons. They are usually white , formerly Syeds wore them 
of green colour. They are never of bright hue The lungt is 
made of cloth of a special kind manufactured mostly m Ludhiana 
It is generally blue and has an ornamented border In the case 
of Pathans and sometimes of Punjabi Moslems it is bound round 
a tall red conical cap called a kuUak (Plate I fig i ). The ends are 
frequently aflowed to hang down over the shoulders, and are called 
shttnla or shanda, terms which also apply to the whole head-dress 
I'he names safo, sela, rumal and dafwlta are sometimes given to 
this form of turban The sela is gaudier and more ornamental 
generally , it is worn by the nobles and wealthier classes 

The second form of the turban is known as the pagn ^ This 
head-dress is of Hindu origin but is much worn by Mahommedans 
It is a single piece of cloth 6 to 8 in wide, and of any length from 
lo to 50 yds The methods of binding the pagrt are innumerable, 
each method having a distinctive name as arabt (Arab fashion) , 
tnansabt (official fashion, much used in the Deccan) , mushakhi 
(sheik fashion) , chakrtdar (worn by hadjis, that is those who 
have made the pilgrimage to Mecca) , khtrbt-^ddr (a fa^don of 
piling the cloth high, adopted l>y retainers of great men); latnddr 
(top-shaped, worn by kdyasths or writers) , jortddr (the cloth 
twisted into rope shape) (Plate I fig. 6); st par alt (shield-shaped, 
worn by the Shia sect) , murassa, or nastdhkh (ornately bound), 
lalpatt (carelessly bound) (Plate I fig 4). Many other fashions 
which It wotfld be difficult to desenbe can best be learned by 
studying pictures with the help of a competent teacher. The 
chird IS a pagri of checked cloth The mandU is Of gold or 
highly ornamented cloth ; Tt is worn by ndbles and persons of 
distinction 

The cap or topi is not bound round the head, but is placed 

' This has been Englished by Angio-lndians into " puggaree " or 
" pugree " and applied to a scarf of white cotton or silk wound round 
a hat or hehnet as a protection against the stin. 
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upon It It is made of cut and sewn cloth. Some varieties are 
^pollan, a skulbcap , ktshltnwnd, or boat-shaped cap , goUopt, 
a round cap of the kind known in England as» “ pc«rk-pie ” , 
bszmt, or egg-shaped cap ; sigoshtd, or three-cornered cap ; 
ckaatgoshtd, or four-cornered cap , tdjddr, or crown-shaped cap ; 
&c. Many other caps are named ^ter the locality of manufacture 
or some pecubarity of make, e.g Kashmir e-kltopi , jhdlarddr, 
fringed cap, &c. 

A form of cap much worn in Bengal and western India is 
known as Irani hulldh, or Persian cap It is made of goatskin 
and is shaped like a idrbush but has no tassel ILe cap worn m 
cold weather is cdlled top, iopa, or kantop (ear-cover) (Plate I 
fig 2), these are sometimes p^ded with cotton Oips are much 
worn by Mussulmans of Delhi, Agra, Lucknow and other cities 
of the United Provinces 

'Yhetdrbush or turki-tapi was introduced into India by Sir Sayyul 
Ahmad (Plate 1 fig 3) It must not be confused with the Moorish 
“ fez,” which IS skull-shaped. The tdrbush is of Greek origin 
and was adopted Iby Sultan Mahmud of Turkey m the early 

art of the 19th' century To remove tlie head-dress. of whatever 

md IS, in the East, an act of discourtesy , to strike it off is a 
deep insult 

Clothing — The following rules from the hadtth or traditional 
sayings of the prophet are noteworthy — ” Wear white garments, 
for verily they are full of cleanlmess, and pleasant to the eye.” 
“It IS lawful for the woman of my people to clothe herself in 
silken garments, and to wear ornaments of gold , but it is 
forbidden to man • any man who shall wear silken garments 
m tho world, shall mot wear them m the next.” “ Ciod will not 
be merciful to him .who through vanity vears long trousers ” 
(1 e reachmg below the ankle) The foregomg rules are now 
only observed by the ultra-orthodox, such as the Wahabi sect 
and by ulemas, or learned elderly men The Mogul court of 
Delhi, especially durmg the reign of Mahommed Shah, nick- 
named Kangila <or the “dandy,” igreatly imfluenced change in 
these matters Coloured clothing, gold ornaments and silken 
raiment began to be worn commonly by Mussulman men m his 
reign. 

For the upper part of the body the principal article of clothing 
is the huttd. The Persian name for this is patrahan and the 
Arabic ^owiiy, whence “ chemise.” This kurUi is the equivalent 
for the shirt of Europe. It is usually of white cotton, and has 
the opening or gald in front, at the back, or on either side in- 
differently It was formerly fastened with strings, but now 
with the gkundt (the old form of button) and iulmah or loop 
In southern India, Gujarat and m the United Provinces the 
kurtd IS much the same. as to length and fit as the English shirt , 
as the traveller goes northward from Delhi to the Alghan border 
he sees the kurtd becoming longer and looser till he finds the 
Pathan wearing it almost to his ankles, with very full wide 
sleeves The sleeves are everywhere long and are sometimes 
fastened with one or two buttons at the wrist. 

Mussulmans always wear some form of trousers They are 
known as tzdr (Ar^ic) or pa'tjdma- (Persian). This article 
■of clothing is sometimes loose, sometimes tight all the way, 
sometuncs loose as far as the knee and tight below like Jodhpur 
riding breeches. They are fastened round the waist with a 
scarf or string called kamarbmi (wai&tband) or tsUirbani, and 
are usually of white cotton. The varieties of cut are skarat or 
canonical, orthodox, which reach to the ankles and fit as close 
to the leg as European trousers ; rumt or ighardreddry which 
reach to the ankles but are much wider than .European trousers 
^thw pattern is much worn by the Shias) , and tang or chust, 
reaching to the ankles, from which to the knee they fit quite 
dose. When this last kind is “ rucked ” at the ankle it is called 
ckurtdSr (Plate 1 fig. 4). Th^.are sometimes buttoned at the 
ankle, especial^ in the Meerut disbrrct. The skalwar fiattern, 

(Aagbctasd as "ttyjamaa ’* (in Amenca " pajamas ”), the term 
U «sed of a form of oj^t-wear io|t men which has now generally 
superseded the nwht-smrt This consists of a loose coat and trousers 
of silk, wool or Omermateihal ; the trousers are featened by a cord 
round the wanst 
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'i. Hniliiiian wearing tiholi and jnrteo or 
sacrt'il lluf.id, 'rills is the dining and 
sacrificial dress of most Hindus. 


T. ~fVc<dn Bralinuin 
Jhoti or (nianiixr. ijrajJ and depatta. 


Fk;, 3- Haj|mt woiirin^ chapfuin, which 
is worn boih bv Mnssutmans and 
Hindus, but toning oji dilii-retst sidi-s. 


Fig. 4.— Hindu woman, showing Fig. 5.— Bengali Habxt wearing the most popular form of 
method of wearing the sari. the embroidered cap. 


Fig. 6. — Sikh devotee, Akali or 
ythung, vowed to the wearing 
of blue and steel, &c. 


JTrom Pen and Ink Drazi'in^s iy J. L cKkxvood Kipling, C.f S- 
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very large round the waist and hanging m folds, is worn by 
Pathans, Baluchis, Smdis, Muhams, &c 

The new fashion in vogue amongst the vounger generation 
of Mussulman is called t^ tkbdrah or fatalunnumd, which is 
hke the European trousers. They are usually made of calico ; 
they have no buttons but are fastened with string (kamarband) 
Bathing drawers are called ghutannah and reach to the knee. 
The tight drawers worn by wrestlers are called fatightah 

Garments for outdoor wear are the angd, or angarhhd, the 
chaphan, the achkan or shenoim ; the attgd, a court: with full 
sleeves, is made of any material, white or coloured It is slit 
at the sides, has perpendicularly cut side-pockets, and is fastened 
with strings just below the breast It is opened on the right 
or left side according to local custom The angd is now considered 
old-fashioned, and is chiefly worn by elderly men or religious 
persons It is still not uncommon m IJelhi, Agra, Lucknow and 
at native courts, but is being superseded by the achkan (Plate I. 
fig 4), which is buttoned straight down the front Both ongd and 
achkan reach to a little below the knee, as also does the duifkan, 
a relic of Mogul court dress, best known as the shteld-bke and 
highly adorned coat worn by government charpiiasts (Plate II. 
^*8 3) Over the angn is sometimes worn an overcoat called a 
chogd ; this is made of any material, thick or thin, plain or orna- 
mented , It has one or two fastenings only, loops below the 
breast whence it hangs loosely to below the knees The chogd is 
sometimes known by its Arabic names abd or kcU>d, terms applied 
to It when worn by priests or ulemas In cold weather Paithans 
and other border residents wear posteeiu, sleeved coats made of 
sheepskm with the woolly side in. In India farther south in cold 
weather an overcoat called dagld is worn , this is an angd [>added 
with cotton wool A padded chogd is called lab&dd , when 
very heavily padded fargkuL Whereas the European wears his 
waistcoat tinder his coat, the Indian wears his over his angd or 
chaphan (not over the achkan) A sleeveless waistcoat generally 
ma^ of silk is called a sadan , when it has half sleeves it is 
called mtndsfm ; the full - sleeved waistcoat worn in winter 
padded with cotton is called mtrzdt. For ceremonial purposes 
a coat called jdmd is worn. This fits closely as to the upper part 
of the body, but flows loosely below the waist. It is generally 
white, and is fastened in front by strings. 

In Gujarat and other parts of we.stern India are to be found 
classes of Moslems who differ somewhat from those met with 
elsewhere, such as Memans, Borfis and Khoj&s. The first 
are Sunnis , the two last Shias Memans wear (r) a gold 
embroidered skull-cap, (2) a long kamis fastened at the neck 
with 3 or 4 buttons on a gold chain, (3) sadanya, t e a tight 
waistcoat without sleeves, fastened m front with small silk 
buttons and loops, (4) an over-waistcoat called shdyd-sadnya 
instead of the angd, with sleeves, and slits at the sides (probably 
of Arab origin) When he does not wear a skull-cap hx^ amdmdh 
IS made after the arched Arab form, or is a Kashmir scarf wound 
round a skull-cap made of Java straw The Bora adopts one 
of four forms of pagri ; the Ujjatn, a small neatly bound one ; 
the Ahmaddbdd, a loose liigti one ; the Surat, fuller and higher 
than the Ujjatn pattern <( Plate I fig 5), or the Kathtdwddd, a, 
conical turban with a gold stnpe m the middle of the cone. The 
BorA wears the anga, otherwise he resembles the Meman. The 
Khoja wears a pagrt smaller than tlie Meman’s, called a Moghaidt 
phentd , this leaves a portion of the head bare at the back. The 
matend is always of kashida, a kind of embroidered cloth. 
Amongst Mahommedans only Pathans wear ear-rings. 

'Mahomms'DAN Women. Head-dmess. — T%e rwpatta (also called 
dapatta), or veil, is of vanous colours and matenals. Its length 
is about 3 yds , its width about i^. It is worn over the head 
and thrown over the left Moulder. It is omsidered essential 
to modesty to cover the head. This head-dress is also known 
as orhna, orhm, poeban, foahni (Baluchistan and western India) 
clmndrt, reo (Sind), stf^tta, takrat or chadar (Pathan). Among 
the poorer dasses it is called fachalt. Farther south m India 
when of thicker material it is called chadar or chaddar. It is 
called fachedt, pcftra or nuddyd by Meman, BorU and Khojfl 
women. As a role married women wear brighter colours than 
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onmarried ones. In Kashmir a small round cap, gottopi, is worn. 
The kassawa is a handkerchief bound over the head and tied at 
the back, and is worn by Mahommedan women indoors to keep 
the hair tidy , Mahommedan women plait their hair and let 
It liang down behind (Plate I fig 6) 

Clothing. — A short jacket fastened at the back and with 
short sleeves is worn. It may be of any material In Sind, 
Gujarat and other parts of western India rt is called a choh 
It IS also very generally known as angiyd Other common 
names are mahram and spndband (breast-cover) The hand is a 
sort of sleeveless shirt, open m front and reaching to the w.aist. 
It may be of any material When this is worn with the angtya 
It IS worn over it. This combination of dress is worn only by 
young married women In Kashmir and northern India 
generally the ongiya is not worn, and the kiirtd is worn instead 
This IS hke the katnls of the man, already described , it has 
full sleeves, is open at the front, which is embroidered, anil 
leaches to the knee or lower Among Pathans there are two 
kinds of kurtd {hamU or khat) , one worn by married women 
called gtrdddnd khat is dark red or blue, embroidered with silk 
in front , the jaldnd khat worn by unmarried women is less 
conspicuous for colour and ornament A large pocket (jeb) is 
often sewn on m front like the Highlander’s sporran. 

The Pa ejdmds, also called tzdr, arc cut like those of men, and 
known by the same names. They differ only in lieing of silk or 
other fine material and being coloured (Plate 1 fig 6) Among 
Pathans ilicy^ are called pariog or partek (pardek), and those of 
unmarried girls are of white, while married women wear them of 
susi, a kind of coloured silk or cotton. As a general rule the wear- 
ing of patjdmds is the chief distinction between Mussulman and 
Hindu women. In the Shah pur and other districts, however, 
where Mahommedans have followed Hindu customs, Moslem 
women wear the majld, a cloth about 3 yds long by li wide tied 
tightly round the waist so aa to fall m folds over the legs Even 
Mahommedan men sometimes wear the majld in th(*sc distru ts 
This form of dress is known among Moslems as lahhand |lovier 
binding] (Plate 1 fig 6) InRajputana, Gujarat and the southern 
Punjab, Mahommedan women sometimes wear a thenga or ghagra 
i»kirt without trousers ; in the Sirsa district and parts of Gujarat 
the ghagra is worn over the trousers The sadan or waistcoat 
IS worn by women as well as men. Tlie Ullak or peshwaz is a 
dress or robe the skirt and liodice of winch are made in one piece, 
usually of red or other coloured material ; it w common in 
Gujarat, Kajputana and the Sirsa district, and is the style usually 
adopted by nautdi girls when dancing. Meman women wear also 
the abd, or overcoat, which differs from that worn by men in 
that it has loose half sleeves, and fastens with two buttons at 
each side of the neck over the shoulders ; it is embroidered 
on the breast, and adorned with gold lace on the skirts 

In Delhi, Lucknow, Agra and other towns in the Punjab 
and the United Provinces a special wedding dress is worn by the 
bride, called rit-kdjord, the “ dress of custom ” It is worn on the 
weddmg night only ; and it is a rule that no scissors are employ od 
in making it ITie trouser string of this dress is not the usual 
kamarband, but is made of untwisted cotton thread called 
baldivd. Out of doors Mahommedan women wear the burkd, 
a long loose white garment entirely covenng the head and bcaly. 
It has two holes for the eyes Mahommedan women pencil the 
eyes with kohl or surma, use mtsst for the teeth and colour the 
palms and nails of the liand with henna. A nose-ring is a sign 
of marriage 

HiNDtJS —Caste does not influence dress amongst Hindus 
as much as m^^ht be expected. The garment distinctive of the 
Hindus of all castes, men and women, all over India, is the dkoit 
OT* loin cloth It IS a very ancient dress, and their gods are 
represented as clothed in it in old sculptures 

Tlie general term used for clothing is kaprd, lata or lugd 
Under Mahommedan mfluence Hmdu clothing developed into 
** suits,” consisting of five pieces for men, hence called pancha 
tuk kapra — (1) head-dress, (4) dhott, (3) coat, (4) chaddar or 
sheet, (5) bathing cloth ; and ‘three for women, hence called 
tht tuk^\)dkott, (3) jad^t, (3) shaiwl. 
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Mett —The Hindu (except the Rajput) shaves his head, leaving 
only a top-knot on the point of the skull He shaves the face 
(except the eye-brows) and his body. The Rajput wears a full 
beard and whiskers, usually parted in the middle He sometimes 
draws the beard and whiskers to the side of the head, and to 
keep It tidy wraps round it a cloth called dhdtd or galmochd. 

llead-dras. — Hindus wear sometimes turbans and sometimes 
caps When the turban is worn it is always of the pagn form, 
never the amdmdh, Hindus wind the pagn in various ways as 
described for Mussulmans, but the angles are formed over the 
cars and not from front to back. Mahrattas wear flat red 
pagns, with a small conical peak variously shaped and placed 
The pagn is known in different parts of India as pdg, phentd, 
phag, phagdt and many other names In Bengal a sort of turban 
IS worn which can be taken off like a hat. When Hindus wear 
caps or topis they resemble those worn by Mahommedans, but 
they never wear the /«, tdrbiish or trdm topi In Gaya a peculiar 
( ap made of idl leaves is worn in rainy weather, called ghungd. 
Bengalis, whether Brahmans or of other castes, frequently go 
bareheaded. 

Body Clothing — The dhoti is a simple piece of cloth (cotton), 
generally white. It is wound round the loins, the end passed 
between the legs from front to back and tucked in at the waist 
behind (Plate II. fig 2) The small form of dhoti worn by men of 
the lower class is called langoU It docs not fall below mid-thigh 
A Brahman’s dhoti, as also that of some other castes, reaches to 
a little below the knee ; a Rajput’s to his ankles The dhoti is 
known under many names, dhutia, pitambar, lungi, &c In some 
parts of India half the dhoti only is wound round the loins, the 
other half being thrown over the left shoulder Some upper classes 
of Hindus wear for coat the kiittd , most wear the angharkd 
(Plate II fig 1), a short angd reaching to the waist. It is also 
known as kaniri, baktan, badan or bandi. Hindus wear the 
angharkd or angd as Mahommedans do, but whereas the Mahom- 
medan has the opening on the left the Hindu wears it on the right 
When the kurtd is worn it is worn under the angd The chaddar 
{chadar or dopatta) is of various kinds It is a piece of cotton 
cloth 3 yds long by i yd, wide It is worn across the shoulders, 
or wrapped round the body, but when bathing, round the loins 
Hindus, both men and women, wear ear-iings 

'1 he Brahmintcal thread {^]aneo){V\sittl\ fig 2)1$ a cord made of 
twisted cotton prepared with many ceremonies It is worn over 
the left shoulder and hangs down to the right hip. It is of three 
strands till the wearer is married, when it becomes six or nine 
It is 96 handbreadths in length, and is knotted. Rajputs also 
wear this thread, similar m make and length, but the knots are 
different. 

t aste and sect marks also distinguish Hindus from each other. 

Women — The hair is sometimes worn plaited (choti), usually 
an odd number of thin plaits made into one large one, falling 
down the back and fastened at the end with ribbons. Another 
style IS wearing it m a knot after the ancient Grecian fashion ; 
It IS always worn smooth in front and parted m the middle 
Over the head is worn the orhna or veil, 'fhe end is thrown over 
the left shoulder in such a manner as to conceal the breast. 
On the upper part of the body the kilrtd is sometimes worn. 
A bodice called angiyd is worn. This covers the breast and 
shoulder ; it has half sleeves, is very short, and is fastened at 
the back with strings 

The skirt is called Ihenga or ghagra It is worn mostly m 
Rajputana hanging in full flounces to the knee or a little below. 
In Bengal, Madras and Bombay Presidencies women do not wear 
a skirt, only a cholt and sdrt. This last is a long piece of cotton 
or silk cloth Half is draped round the waist and hangs to the 
teet m folds , the remainder is passed over the head and thrown 
over the left shoulder (Plate II. fig 4). 

Sikh — The Sikh does not shave or cut his hair The beard 
IS parted in the middle and earned up each side of the face to 
the top of the head A piece of cloth called dhdtd or galmochd 
Is wound round the chin and head so as to keep the hair clean 
and tidy The hair of the head is tied into a knot {kes) at the 
top of the head or at the back, a distinguishing mark of the 


Sikh His religion requires the Sikh to carry five articles — kes, 
the knot of hair on the head ; the kanga, a comb ; the hard, a 
knife ; the kach, a pair of short trousers peculiar to the Sikh , 
and the khard, an iron bangle on the wrist. It Is de rigtieur 
that he should carry some piece of iron on his person. His head- 
dress he calls a pdg , it is a turban of amdmdh shape but enorm- 
ously large. The Sikh nobility and gentry wear two turbans, 
either both of pagn form or one of pagn and one of amdmdh 
form. Each is of a different colour. 

The Sikh calls his kurtd jhaggd ; it is very large and loose, 
bound with a scarf round the waist. The kach is a sort of knicker- 
bockers reaching to just below the knee, which they encircle 
tightly. Over all the Sikh wears the choga. In outlying villages 
he wears instead of the kurtd a ckddar or cloth, which he calls 
khes, on the upper part of his body. Some village Sikhs wear 
a tahband or waistcloth instead of the kach. Sikhs are fond of 
jewelry and w-ear ear-rings. The dress of Sikh women does not 
differ greatly from that of Hindu women , but in the Sirsa 
district and some other parts she wears the Mahommedan 
sutan or trousers, under the Ihenga or skirt. There is a small 
sect of Sikh known as Akdlt or Nihang. Their dress is entirely 
of dark blue colour, the turban being also blue, high and pointed ; 
on It are fastened three steel quoits. The quoit was the ancient 
weapon of the Sikh, who calls it chakar. Certain steel blades 
arc stuck through the body of the turban The Akalis also 
weal large flat iron rings round the neck and arms (Plate II. 
fig. 6) 

Parsis — When the Parsis were first admitted into India, 
certain conditions were imposed upon them by the Hindus , 
among others they were not to eat beef, and they were to follow 
the Hindu custom of wearing a top-knot of hair Old-fashioned 
Parsis m country districts still follow these customs. To uncover 
the head is looked upon as a sin ; hence Parsis of both sexes 
always wear some head covering whether indoors or out. In 
the house the man wears a skull cap ; out of doors the older 
Parsis wear the khoka, a tall hat, higher in front than at the 
back, made of a stiff shiny material, with a diaper pattern 
(Plate I fig. 7) The younger generation adopted a round pith 
hat with a rolled edge of felt, but, under the influence of the 
swadeshi movement, they have generally reverted to the older 
form (Plate I fig. lo) Next to the skin the Parsi wears a 
sadra or sacred shirt, with a giidle called kasti. Over the sadra a 
white cotton coat is worn, reaching to a little below the waist 
The Parsi wears loose cotton trousers like a Mussulman In 
country districts he wears a jdmd, and over the jdrnd a pechodt 
or shoulder cloth The young Parsi in Bombay has adopted 
European dress to a great extent, except as to head-gear. The 
Parsi woman dresses her hair in the old Greek fashion with a 
knot behind. She also wears a sadra or sacred shirt. Country 
Parsis in villages wear a tight-fitting sleeveless bodice, and 
trousers of coloured cloth. Over all she winds a silken san or 
sheet round the body , it is then passed between the legs and 
the end thrown over the right shoulder. Out of doors she covers 
her head and right temple (Plate I. fig 8). In towns the san 
is not passed between the legs, but hangs m loose folds so as to 
hide the trousers. The upper classes wear a sleeved polka jacket 
mstead of the bodice. Parsi children up to the age of seven 
wear cotton frocks called fabhlan. They wear long white 
trousers of early Victorian cut, with fnlls at the bottom. They 
wear a round cap like a smoking-cap. The little girls wear their 
hair flowing loose (Plate I fig. 9) 

Shoes. — There is no distmction between the shoes, worn by 
Hindus, Moslems, Sikhs or Parsis, but Hindus will not wear 
them when made of cow’s leather. Shoes are called juta, jutt 
or jute by Mahommedans, and jore or core by Hindus. Shoes 
are usually distinguished by the name of the material, as nan 
kd jutd, leather shoes, banatt jutd, felt shoes, and so on. 

There are innumerable styles of cut of shoe, three being the 
commonest: (i) Saltmshaht, these are shaped like English 
slippers, but are pointed at the toe, terminating in a thm wisp 
turned back and fastened to the instep. They are mostly made 
of thin red leather, plam in the case of poorer people and nchly 
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embroidered m the case of rich people. This cut of shoe is most 
in vogue amongst Moslems (2) Gol panji kt jult^ like Enghsh 
slippers, but rounded at the toes. (3) Gheltd or ndgphant (sn^c’s 
head) juid, the toe is turned up, while the back part is folded 
inwards and trodden under the heel. Ladies usually wear 
shoes of this fashion, known as phtrt jult. Women’s shoes differ 
only in size and in being made of finer material, and in being 
embroidered Hindu women seldom wear shoes On the 
northern frontier the pattern known as the kafshi is worn , this 
IS a slipper having neither sides nor back ; the sole towards the 
heel is narrow and raised by a small iron-shod heel. In the hills 
shoes resembhng sandals, called chaplis, made of wood, straw 
or grass are worn The soles are very thick, and are secured 
with straps , there is generally a loop for the big toe They 
are known as phulkdrru in Kashmir, and pula in Kulu and 
Chamba. 

Shoes are invariably removed on entering mosques or other 
holy places It is also customary to remove them when entering 
a house. Orientals sit on the floor in preference to chairs , hence 
it IS thought very necessary by them that the carpet should be 
kept clean, which could not be done were persons to keep their 
shoes on While it would be considered a breach of good manners 
to enter a room with the shoes on, an exception has been made 
in favour of those natives who have adopted European boots 
or shoes. The babus of Bengal have taken to English- made 
shoes of patent leather worn over white socks or stockings 

Authorities — The Indian section of the Victoria and Albert 
Museum (London) includes an exhibition of oriental dress , and the 
libraryof the India Office manyprints and photographs Thefollowuig 
books may be consulted Coloured Drawings tllustrahng the Manners 
and Customs of Natives of India (originally prepared by order of the 
marquess Wellesley, Governor- General , vide Council minute dated 
i6th August, 1866) (i vol ) , J Forbes Watson and T W Kaye, 
The People of India , F Baltazar Solvyns, Les Ilinaous (4 vols 
illustrated, Pans, 1808) , India Office Library, 3 small portfolios of 
pictures of Katch and Bombay men and women , Costume of Bala 
Ghat (Carnatic), SE India (large water-colours, India Office 
Library) , Illustrations of various trades m Kashmir, by Indian 
artists (India Office Library) , R 11 Thalbhoy, Portrait Gallery of 
Western India (1886) (chiefly portraits of Paisi notables) , Edward 
Tuite Dalton, C S I , Descriptive Ethnology of Bengal (i vol , 1872) ; 
Talboys Wheeler, History of the Imperial issembly at Delhi, ist 
January 1S77 , Queen Victoria's Jubilee, 6th February /SS7 
(in Urdu, illustrated) , T H Hendley, C I E , V D , Rulers of 
India and Chiefs of Raiputana (London, 1807) — the liist three are 
useful for the study ot ceremonial dress , (» A Grierson, Bihar 
Peasant Life (Calcutta, 1885 , this is a most valuable work of learning 
and research , m division 2, subdivision 3, chapter r, on clothes, wiii 
be found names and descriptions of every article of clothing used in 
south, central and eastern India) , H B Baden-Powcll, Handbook 
of Manufactures and Arts of the Puniab(jAhoro,iS72), W W Hunter, 
Statistical Account of Bengal (1875) , Hughes' Dictionary of Islam 
(I^ndon, 1895) , Sir Denzil Ibbetson, Outlines of Punjab Ethno- 
graphy , E Thurston, Castes and Tribes of Southern India It is 
to be hojied that steps will shortly be taken to arrange articles of 
costume now displayed at the Indian Section, Victoria and .Mbort 
Museum, in some systematic order so as to assist students m arriving 
at a scientific knowledge of the subject (C G ) 

INDIA, FRENCH, a general name for the French possessions 
in India — on the Coromandel coast, Pondicherry, Karikal and 
Yanaon ; on the Malabar coast, Mah6 , and in Bengal, Chander- 
nagore In addition there are a few “ lodges ” elsewhere, but 
they are merely nominal remnants of French factories The 
total area amounts to 203 sq m , of which 113 sq m belong to 
the territory of Pondicherry In 1901 the total population 
amounted to 273,185 By decree of the 25th of January 1879 
French India was provided w-ith an elective general council 
and elective local councils The results of this measure have 
not been very satisfactory, and the qualifications for and the 
classes of the franchise have been modified The governor 
resides at Pondicherry, and is assisted by a council There are 
two tribunals of first instance (at Pondicherry and Karikal), 
one court of appeal (at Pondicherry) and five justices of the 
peace The a^cultural produce consists of rice, tobacco, 
betel nuts and vegetables 

Htslory . — The first French expedition to India is believed 
to have taken place in the reign of Francis I , when two ships 
were fitted out by some merchants of Rouen to trade in eastern 


seas ; they sailed from Havre in that year and were never 
afterwards heard of. In 1604 a company was granted letters 
patent by Henry IV., but the project failed Fresh letters patent 
were issued m 1615, and two ships went to India, only one 
returning La Compagme des Indes was formed under the auspices 
of Richelieu (1642) and reconstructed under Colbert (1664), 
sending an expedition to Madagascar In 1667 the Fremh 
India Company sent out another expedition, which reached 
Surat in 1668, where the first French factory in India was 
established In 1672 Saint Thomii was taken, but the Freni h 
were dnven out by tlie Dutch and retired to Pondicherry (1674) 
In 1741 Dupleix became governor of Pondicherry and in 1744 
war broke out between France and England j for the remaining 
history of the French in India sec India. 

See Haungot, French India (Pans, 1887) ; Hennquo, Les Colonies 
fraufatses (Pans, i88y) , I-ee, French Colonies (Foreign Ullice Report, 
1900), L'AnnIe colontale (Pans, igoo) , and F. C. Danvers, Recotds 
of the India Office (1887). 

INDIANA, a north-central state of the United .States of 
America, the second state to be erected from the old Nortli-West 
Territory ; popularly known as the “ Hoosicr State ” It is 
located between latitudes 37° 47' and 41® 50' N and longitudes 
84® 49' and 88® 2' W. It is bounded on the N. by Michigan 
and l^ke Michigan, on the E by Ohio, on the S. by Kentucky 
from which it is separated by the Ohio river, and on the W liy 
Illinois Its total area is 36,350 sq m , of which 440 sq m are 
water surface 

Physiography. — Tojiographically, Indiana is similar to Ohio and 
Illinois, the greater part of its surface being undulating prairie land, 
with a range of sand-hills m the N and a chain of picturesque and 
rocky hills, known as ” Knobs,” some of which use to a height of 
500 ft , in the southern counties along the Ohio river 1 his soutlu rn 
border of hills is the edge of the ” Cumbeilaiid Plateau ” physio- 
graphic province In the northern portion of the state there aie a 
number of lakes, of glacial origui. of which the largest are English 
Lake in btark county, James Lake and Crooked Lake in Steuben 
county. Turkey Lake and Tmix-canoe Lake in Kosciusko county and 
Lake Maxuikuckce in Marshiul county In the limestone region of the 
south there are numerous cavts, the most notable bemg Wyandotte 
Cave in Crawford county, next to Mammoth Cave the largest in the 
United States In the southern and south-central part of the state, 
particularly in Orange county, there are many mineral springs, of 
which the best known are those at French Lick and West Baden 
The laigcr streams flow m a general south-westerly direction, and the 
greater part of the state is drained into the Ohio through the Wabash 
nver and its tributaries The Wabash, which has a total length of 
more than 500 m , has its headwaters m the western part of Ohio, and 
flows in a north-west, south-west, and south direction across the state, 
emptymg into the Ohio river and forming for a considerable distance 
the boundary between Indiana and Illmois It is navigable for nver 
steamboats at high water for about 3^0 m of its course Its prmciiial 
tributanc-s arc the balamanie, Mississmcwa, Wild Cat, 'lippccanoe 
and White nvers Of these the White nver is by far the most im- 
portant, being second only to the Wabash itself in extent of territory 
drained It is formed by the confluence of its East and West Forks, 
almost 50 m alxjve its entrance into the Wabash, which it joins alxjut 
100 m. above the Ohio. Other portions of the state are drained by 
the Kankakee, a tributary of the Illinois, the St Joseph and its 
prmcipal branch, the Elkhart, which flownorth through the south-west 
comer of Michigan and empty into Lake Michigan , the St Mary’s 
and another St Joseph, whose confluence forms the Maumee, wliivh 
empties into Lake Enc , and the White Water, which drams a 
considerable portion of the south-west part of the state into the Ohio 

Flora and Fauna — 'I he flora of the state is varied, beiwteii 1400 
and 1500 species of flowering plants bemg found Among its native 
fruits are the persimmon, the paw-paw, the goose plum and the fox 
grape Cultivated fruits, such as apples, pears, peaches, plums, 
^apes and berries, arc raised in large ijuantities for the market 
The economic value of the forests was originally great, but there has 
been reckless cuttmg, and the t*mber-I)eanng forests arc rapidly dis- 
appearing As late as 1880 Indiana was an important timber-pro- 
ducing state, but m igoo less than 30 % of the total acreage of the 
state — only about 10,800 sq m — was wooelland, and on very little 
of this land were there forests of commercial importance There are 
about no species of trees in the state, the commonest being the oak 
The bald cypress, a southern tree, seems to be an anomalous growtJi 
Blue grass is valuable for grazing and hay-makmg The principal 
crops include Indian com, wheat, oats, potatoes, buckwheat, rye 
and clover 

The fauna originally mcluded buffalo, elk, deer, wolves, bear, lynx, 
braver, otter, porcu|)ine and puma, but civilization has driven them 
allout entirely Rattlesnakes and copperhearis wereformerlycommon 
m the south The game birds mclude quail (Bob White), ruffed 
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groubc ami a few pinnated grouse (oooa very pltmtiful, then nearly 
exterminated, but now apparently reappearuig under strict pro- 
tection), and such water birds as the mallard duck, wood duck, blne- 
and green-wmged teals, Wilson’s snipe, and greater and lesser yellov/ 
legs (smpt) Ihe song birds and msicUvorous birds include the 
cardinal grosbeak, scarlet and summer tanagers, meadow lark, song 
sparrow, catbird, brown thrasher, wood thrush, house wren, robin, 
blue bird, goldfinch, red-headed woodpecker, flicker (goldcn-winged 
wo(?dpecker) , and several species of warblers The game fish indude 
tlie boss (small-mouth and large-moutb) , brook trout, pike, pickecd, 
and muskallouge, and there am many other largo and small food 
fishes 

Climate — The cllm ite of Indian.i is unusually equable The mean 
anniiartamperatiirc is about 32® F , ranging from 49’ F in the nortli to 
54® in the south, the mean monthly temperatwre vanes from 25" m 
the montlis of I>eoemher and January to 77°-79° July and August. 
Cold w inds Irom the Great Lakes region £re<tuently cause a fall 111 tem- 
perature to an extreme of - 25° F in the north and north central parts 
of the state The mean annind rainfall for the entice state is about 
43 in , varying from 33 in in the north to 4(1 in m the Ohio Valley 

The sod of the grentor part of the statoe consists of a dnfe deposit 
of loose calcareous loam, which extends to a con^derable depth, and* 
which 13 exceedingly fertile In the Ohm and White Water nver 
valleys a sandstone and limestone formation predormnates The 
north and north central portions of the state, formerly ratherawampy, 
havo become since the clearing of the forests as productive as the 
south centraL The moat ffcrtde part of the state is the Wabash 
valley, the least fortila tlie sandy region, of small extent, im- 
mediately south of Lake Michigan 

Industfy and Manufactures — .Agjicidture has always been and still 
is the chief industry of the state of Indiana According to the 
census of igoo, 94-1 % of the land aiaa was mcluded in farms, and 
of this 77 2 % was unproved The i)ronortion of farms rented 
comiiriseil 28 f) "/□ of the whole number, tovir-fifths ol these being 
rented on a share Msis The average size of farms, which in 1850 w'as 
1 j6 2 acres, bad decreased to 105 3 acres in iflSo and to 97’4 acres in 
tgoc The value of the farm property increased from 1726,781,857 
in 1880 to 1978,610,471 m rgoo Tlie farms are commonly cultivated 
on the three-crap rotation system The proximity of such good 
inarketR aj» Chicago, Cincinnati, St r.outs and Louisville, in addition 
to the local markets, and the unusual opportunities affordeit by the 
railways that traverse every portion of tlie state, have been im- 
portant factors in the rapid agricultural advance which has enabled 
Indiana tb keep pace with the newly developed states farther west 
Indiana was mntli m the value of its agncultural products m 1889, 
and retained the same relative rank in 1899, although the value had 
considerably more than doubled, increasing from $94,759,262 m i88q 
to $204,^50,196 in 1899 Tlie pnncipal crops in which the state has 
maintained a high relative rauk are Indian corn, wheat and hay , 
the acreage devoted to each of these increased considerably in the 
decade i8go-igoo In 1907, according to the Department of 
Agriculture, the acreage of Indian com was 4,690,000 acres (7th of 
the states), and tlie yield was 168,840,000 bushels (5th of the states) . 
of wheat, 2,V’2,ooo acres (6th of the states) was planteil, and tlie 
crop w'as 34,013,000 bushels (7th of the states) , and 2,328,000 acres 
of hay (the 8th largest acreage among the states of the United 
States) produced 3,143,000 tons (the 8th largest crop) Other im- 
portant staple crops are oats, rye and potatoes, of which the crops m 
1907 were respective^ 36,683,000 bushels, 961,000 bushels, and 

7.308.000 bushels There are no well-defined crop belts, the pro- 
duction of the various crops being general throughout the state, 
except in the case of potatoes, most of whicli are raised in the sandy 
regions of the north The \ alue of the orchard products is large, and 
is steadily increasing in the decade 1890-1900 tlie number of pear 
trees increased from 204,579 to 868,184, and between 1889 and 1899 
the crop increasetl from i ■57,707 to 231,713 bushels Of apple trees, 
w hich surpass all other orciiard tiees in number, theic were more than 

8.600.000 ui 1900 rile total value of the state's orchard products 
m 1899 was $3,166,338, and the value of small fruita was $1,113,527 
The canning industry, both for fruits and small vegetables, b.is 
become one of much importance since 1890 

Stock-raising is an indU.stry of growing importance, the value of 
the live stock in die state increasing from $71,008,758 in 1880 to 
l95.3bi,422 in 1890 and $109,550,761 in 1900 Sheep-raising, how- 
ever, which IS confined largely to the north and east jwrtions of the 
state, decreased slightly in importance between 1890 and 1900 
The value of the dairy products sold in 1899 (census of igoo) was 
$8,027,370, nearly one-hmf of which was represented by butter , and 
the total value of dairy products was $15,739,594 

In the value, extent and iirodncing power of her manufacturing 
industries Indiana has made remarkable advance since 1880 “niis 
increase, which more than kept pace with that of the countary a.s a 
whole, was due largely to local causes, among whicli maybe mentioned 
the unusual shipping facilities afforded by the netw-ork of railways, 
the discovery and development of natural gas, and the proximity of 
coal fields, the gas and the coal together fumislung an ample supply 
of cheap fuel The number of manufacturing establishments (under 
the " factory " system) within the state was 7128 in 1900,, 704a 
in 1905 , their invested capital was $219,321,080 in 1900 and 
$312,071,234 m 1905, an increase of 42’3 , and the v^alue of their 


total product was $M7,o7i,6y> in 1900 and $393,9154,405 in 1905, 
an increase of 16 9 % The most inmortant manufactured products 
in 1905 were flour and gnst mill products, valued at $36,473,543 ; m 
1900, when they were second; in importance to slaoghter-house 
prodnets and packed meats, they were valued at $29,037,843 
Next m importance in 1905 was the slaughtoring and meat-packuig 
industry, of which tlie total i>roduct was valued at $29,352,593 , m 
1900 It was valued at $43,862,273 Other important manufactured 
products were . those of machine shops and foundries, the value of 
which, increased from $17,228,096 in 1900 to $23,108,516 in 1905, 
Of 34 2 % . distilled liquors, the value of which h^ increased from 
$16,961,058 in 1900 “to $20,520,261 m 1905, an mcrease of 21 % . 
iron and steel, valued at $10,338,481 m 1900 and at $16,920,326 m 
1905 ; carriages and wagons, valued at $12,661,217 in rgoo and at 
$15,228,337 in 1905 , lumber and timber prooucts, valutxl at 
$19,979,972 in 1900 and at $14,559,662 in 1905 . and glass, valued 
at $14,757,883 m 1900 and at $14,706,929 m 1905 — this being 
3'7 % of the product value of all manufactures m the state in 1905, 
and i 8*5 % of ttie value of glass produced m the United States in 
that year The growth in the preceding decade of the iron and steel 
industry, the products of which mcreaeed in value from $4,742,72)0 
in 1890 to $19,338,^1 m 1900 (307 7 %), and of tlie manufacture ot 
glass, the value of which increased from $2,995,409 m 1890 to 
$14,757,883 in 1900 (392 7 %), is directly attributable to the de- 
velopment oi ontaral gas as fuel , the decrease in the value of the 
products of these same industries in igoo.-i905 is partly due to the 
growmg scarcity of tlie natural gas supply As compared with the 
other states of the United States in value of manufactured products, 
Indiana ranked second m 1900 and in 1905 in carnages and wagons, 
glass and distilled liquors , was seventh m 1900 and fourth in 1905 
m furnihure , was fourth in 190a and seventh in 1905 in wholesale 
slaughtering and mcat-packing , was fifth in igoo and sixth in 1905 
in agdoullural implements , and m iron and steel and flour and 
gnst mill products was filth in 1900 and eighth m 1905 The mast 
important manufacturing centres are Indianajxilis, Terre Haute, 
Evansville, South Bend, Fort Wayne, Anderson, Hammond, Rich, 
mond, Muncie, Mlclugan City and Elwood, eacli liaving a giOss 
annual product of more than $6,000,000 

According to the annual ic^xirt 011 Mineral Resources of the United 
StiUes for 1906, Indiana ranked fifth ui the Union in the value of 
natural gas pioduced, sixth in petroleum, and sixth in coal Natural 
gas was discovered in 188O in the east-central part of the state, and 
its gcnciol application to manufactiiung purposes caused an in- 
dustrial revolution ui the iinmetliate region Pipe Imes earned it to 
various manufacturing centres witlim the state and to Chicago, 
111 ,andDayton, Ohio During the eaily years an enormous amount 
was wasted , tins was soon prohibited by law, and a leahzaUon tJiat 
tlic supply was not unlimited resulted m a bettor appreaation of its 
great value The ga.s, which is found la the Trtuton limestone, had 
an initial prcssiue at the point of discovery of 3251b , this pressure 
had decreased in the field centre by January 1896 to 230 tb, and by 
January 1901 to 115 lb, the general average of picssure at the latter 
date being 80 lb. The gas field extends over Hancock, Henry, 
Hamilton, Tipton, Madison, Grant ami Delawoic counties The 
value of the output fell from $7,254,539 in 1900 to $1,750,715 in 1906, 
when the state’s product was only ) 2 % of that of the enUie country 
On the 1st of January 1909 there weie 3223 wells m operation, some 
of which were 1200 ft deep It lias been found that " dead " gas 
wells, if dnlled somewhat ileeper. generally become active oil wells 
The development of the petroleum field, which extends over Adams,, 
Wells, Jay, Blackford and Grant counties, was rauid up to 1904 
The annual output increased from 33.375 barrels in 1089 to 11.339,124 
barrels in 1904, the latter amount being valued at $12,235,674 
and being 12 09 % of the value of the product of the entire country. 
In 1906 there was an output of only 7,673,477 barrels, valued at 
$6,770,066, being 7 3 tb® product vallie of the entire country 
The Indiana coid fidds, which cover an area of between 7000 and 
7500 sq m, m the west and south-west, chiefly m Clay, Vigp, 
SuUivan, Vermilion and Greene counties, yielded m 1902 9,446,424 
tons, valued at $10,399,660, in 1907, 13,985,713 tons, valued at 
$15,114,300 , the production more than trebled since 1896, when it 
was 3,^5,779 tons The deposits consist of workable veins, 50 to 
230 ft. m depth, and averaging 80 ft below the surface It is a high- 
grade block, or “ splint ” coal, remarkably free from sulphur and 
nch in carbon, peculiarly adapted to blast furnace use The quarries 
and clay beds of the state are of great vahie The quames of sand- 
stone and hmestone are chiefly in the south and south-centraI')'>ortions 
of the state The value of the limestone quamed in 1908 was 
$3.b43.2bi, as compared with $2,553,502 m 1902 The Bedford 
oolitic limestone quarries m Owen, Monroe, Lawrence. Washington 
and Crawford counties furmsh one of the most valuable and widely 
used buildmg stones in the United States, the value of the product 
in 1905 being $2,492,960. of whichi $2,393,475 was freun Lawrence 
and Monroe counties and $1,550,076 from I.Awrence county alone 
Beds of bnck-clays and potters’ clay are widely distnbuted throughout 
the state, the total value of pottery products in 1902 bemg $5,283,733 
and m 1906 $7,158,232 Marls adapted to the manufacture of Po- 
land cement are found along the Ohio nver, and in the lake region 
m the nortli In 1 905004 19^ Indiana rank^ third among the states 
m the production of Portland cement, which m 1908 was 6,478,165 
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barrelsi valued at $5^380,503— an enormous advance over 1903, 
when the product was 1,077,137 barrels, valued at $i,347i7^7 The 
production of natural rock cement, chiefly in Clark county, is one of 
the two oldest industries in the state, but in Indiana as elsewhere it 
IS falling olf—from an output m 1903 of aixmt 1,350,000 barrels to 
212, gon barrels (valued at $240,000) in 1908. There are many 
mineral springs in the state, and there are famous resorts at Freucli 
Lick and West Baden in Orange county A large part of the water 
bottled IS medicinal hence the high average price per gallon 
($0‘99 m- 1907 when 514,366 gallons were sold, valued at $507>74t>i 
onlr * % bomg table waters) In 1907 19 spnngs were reported at 
which mineral waters wore Ixittled tUid sold , they were in Allen, 
Hendricks, Pike, Bartholomew, Warren, Clarke, Martin, Brown, 
Gibson, Wayne, Orange, Vigo and Dearborn counties A' law of 
1909 wohilMted the pumping of certam mineral waters if such 
pumpmg dimimshed the flow or ui] ured the quality of the water of 
any spring 

Commumcations . — Duimg the early period, the settlement of the 
northern and central portions of the state was greatly retarded by 
the lack of highways or navigable waterways The Wabash and’Ene 
canai (-1843), which connected Lake Ene with the Ohio river, entenng 
the state lu Allen county, cast of Fort Wayne, and following the 
Wabash river to Terre Haute and the western fork of the White nver 
from Worthington, Greene county, to Petersburg, Pike county, whence 
it ran south-south-west to Evansville , and the White Water canal 
from Hagerstown, Wayne county, mostly along the course of the 
Vy^ite Water river, to Lawrenceburg, on the Ohio river in the 
south-eastern corner of tlie state, although now abandoned, served 
an important purpose m their day Tlie completion (about 18^0) of 
the National Road, which traversed the state, still further aid^ the 
internal development With the beginning of railway construction 
(about 1847), however, a new era was opened Indiana is unusually 
well served with railways, which form a veritable network of track 
in every part of the state It is traversed by nearly all the great 
transcontinental trunk line systems, and also by important north 
and south lines The total railway mileage m January was 
7286 20 m There has been a great development also m mterurban 
electric lines, whicli have been adapted both to jiassenger and to light 
freight and express traffic , in 1908 there were 31 mterurban electric 
Unes witlun the state with a mileage of 1500 m Indianapolis ib the 
centre of tins mterurban network The first trolley sleeping cars 
were those used on the Ohio and Indiana mterurban railways 
The deepening of the channel of the Wabash river was begun m 1872 
Below Vmcennes before 1885 boats of 3-ft draft could navigatf the 
nver, but after work was concentrated m 1885 on the lock at Grand 
Rapids, near Mt Carmel, 111 . the channel was soon clogged again, 
and m 1909 it was impossible for Ixjats with a greater dnift than 
20 m to go from Mt Carmel to Vmcennes, although up to June 1909 
about $010,000 had been spent by the Fcdeial gov'erument on 
imptovmg this nver In 1871) an appropriation was marie for the 
improvement of the channel of the Wlute nver, but no work was 
done here betw'een 1895 and 1909, and <il though the lower 13 m of 
the river was navigable for boats w ilh a draft of 3 ft or less, there 
was practically no traffic up to 1909 on the White nver, because 
there was no outlet for it by the Wabash 

Population — The population of Indiana, according to the 
Federal Census of 1900, was 2,516,462, and in 1910, according to 
the U S census, the figure reached was 2,700,876, In 1810, the 
year follbwing the c’^ection of the western part of Indiana into 
Illinois Territory, the population was 24,520, m 1820 it had m 
creased to 147,178, m 1850 to 988,416, ui 1870 to 1,680,637, and m 
1890 to 2,192,404 In 1900 34 3 % of the jwpulation was urban, 
t.e lived in places of 2500 inhabitants and over The foreign-born 
population m the same year amounted to 142,121, or 5 6 % of 
the whole, and the negro population to 57,505, or 2 3 % There 
were m 1900 five cities with a population of more than 35,000, 
VIZ Indianapolis (169,164), Evansville (59,007), Fort Wayne 
(45,115), Terre Haute (36,673), and South Bend (35,999) In 
the same year there were 14 cities with a population of less than 
35,000 (all less than 21,000) and more than 10,000 , and there 
were 21 places with a population of less than 10,000 and more 
than 5000. In 1906 it was estimated that there were 938,405 
members of different religious denominations, of this total 
233,443 were Methodists (210,593 of the Northern Church), 
174,849 were Roman Catholics, 108,188 were Disciples of Christ 
(and 10^2594 members of the Churches of Chrbt), 92,705 were 
Baptists (60,203 of the Northern Convention, 13,526 of the 
National (Colored) Convention, 8132 Primitive Baptists, and 
6671 General Baptists), 58,633 were Presbyterians (49,041 of 
the Northern Church, and 6376 of the Cumberland Church — 
since united' with the Northern), 55,768 were Lutherans (34,028 
of the Evangelical Lutheran Synodical Conference, ^10 of the 


Evangelical Lutheran joint by nod of Ohio and other states), 
52,700 were United Brethren (48,059 of the Church ui Uie 
United Brethren m Christ , the others of the “ Old Constitution” ) 
and 21,624 of the German Evangehcal Synod. 

CoHstitutioH — Indiana is governed under a constitution 
adopted in 1851, which supers^ed the origuial state constitution 
of 1816 An amendment to the constitution may be proposed 
by either branch of tlie General Assembly , if a majority of both 
houses votes m favour of an amendment and ii is favourably 
voted upon by the General Assembly chosen by live next general 
elccuon, the amendment is submitted to popular vole andi a 
majority vote is necessary for its ratification The constitution 
of 1816 had conferred the suffrage upon all ” white mole citizens 
of tlie United Slates of the age of twenty-one and upward,” 
had prohibited slavery, and had provided that no alteration of 
the constitution should ever introduce it Tlie new constituLum 
contained similar suffrage restrii lions, and further by Article 
Xlll., which was voted upon separately, prohibited tlie entrance 
of negroes or mulattoes into the state arid made the encourage- 
ment of their immigration or employment an indictable offence. 
TJus prohibition was held by the United States Supreme Court 
in 1866 to be in conflict with the Federal Constitution and 
therefore null and void It was not until i88i tliat Uic restnetum 
of the suffrage to ‘‘ white ” males, which was m conflict with 
the Fifteenth Amendment (1870) to the Fcdeial Constitution, 
was remov'ed by constitutional amendment. Since that date 
those who may vote have been alhinaie utizens twenty-one years 
old and upward who have lived in Indiana six months immedi- 
ately preceding the election, and every forcign-born male of 
the requisite age who lias lived in the United Slates one year 
and m Indiana six months immediately preceding the election, 
and who has declared hus intention of lieaiming a citizen of the 
United States , but the (Jeneral Assembly has the power to 
deprive of the suffrage anv person! convicted of an mf.unous 
crime The Australian ballot was adopted m 1889 The 
general state election (up to 1881, lield in October) takt-s plaie 
on the first Tuesday after the first Moiul ly in November of 
even-numbered years. 'I he governor and lieutenant-governor 
(minimum .ige, 30 years) and the clerk of the Supreme Court 
are chosen in presi^ntial years for a term of four years,* the 
other state officers— secretary of stale, attxjrney -general, auditor, 
treasurer and superintendent of public mstriMtion every two 
years The state legislature, known as the General Assembly, 
which meets biennially m odd-numbered years and m special 
session summoned by tlie governor, consists of a Senate of fifty 
members (minimum age, 25 years) elected for four years, and 
a House of Representatives of one hundred members (minimum 
age, 21 years) elected for two years. Two-thirds of each house 
constitute a quorum to do business. The governor lias the veto 
power, but the provision that a bill may be passed over lus veto 
by a majority of aJl elected members renders it httle more than 
an expression of opinion 

Law-— The judiciary consists of a .Supreme Court of five 
members elected for districts by the state at large for a term 
ofi six years, an appellate court (first constituted in 1891), and 
a system of circuit and minor cnmmal and county courts 1 he 
system of local government has underg<me radical changes m 
recent years. A law of 1899, aimed to separate the legislative 
and executive functions, provided for the election of legislative 
bodies m every township and county. These bodies have control 
of the local expenditures and tax levies, and w-ithout their consent 
the local admmistrative officers cannot contract debts in 
1905 a new mumapai code, probably the most elaborate and 
complete local government act m the United States, providing foi 
a unrforra system of government in all cities and towns, went into 
effect. Ft was constructed on the lines of the Indianapolis city 
charter, adopted m 1891, and repealed all individual cliarters 
and special corporation acts. Its coiUrolhng prinaple is the 
more complete separation of the executive, legislative and 
judiaal powers. For this purpose ail cities are divided into 

• No man can serve as governor for more than fotn jiears m any 
period of aght years 
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five classes according to population, the powers being con- 
centrated and simplified by degrees in the rase of the smaller 
cities, and reaching a maximum of separation and completeness 
in class I, te cities of 100,000 and over, which includes only 
Indianapolis In all classes the executive officer is a mayor 
elected for four years and ineligible to succeed himself There 
arc SIX administrative departments (the number is often less 
in titles of the lower classes, where several departments may be 
combined under one heacl) — departments of public works, 
public safety, public health and chanties, law, finance, and 
collection anci assessment There is a city court with elected 
judge or judges, and an elected common council, which may 
authorize the munic ipal ownership of public utilities by ordinance, 
and can pass legislation over the mayor’s veto by a two-thirds 
vote ('omrnunities under 21500 in population are regarded as 
towns, and have a separate form of government by a l>oard 
of trustees 

Until 1CJ08 the state had a prohibition law “ by remonstrance,” 
under which if a majority of the legal voters of a township or 
city ward remonstrated against the granting of licences for the 
sale of hejuor, no licence could be granted by the county com- 
missioners in that township or ward Under this system 800 
out of 1016 townships and more than 30 entire counties were 
m igo8 without saloons In 1908, when the Republican party 
had declared in favour of county option and the Democratic 
party favoured township and ward option, a special session of 
the legislature, called by the Republican governor, passed the 
C'ox Bill fcjr county options 

hducahon — Indiana has a well-organized free public school 
system Provision was made for such a system in the first 
state constitution, to utilize the school lands set aside in all the 
North-West Territory by the Oulinance of 1787, but the existing 
system is of late growth The first step toward such a system 
was a law of 1824 which provided foi the election of school 
trustees in every township and for the election of sc hool buildings, 
but made no provision for support Therefore, before 1850 
what schools there were were not free The constitution of 
1851 made further and more complete provisions for a uniform 
system, and on that basis the general school law of 1852 erected 
the framework of the existing system It provided for the 
organization of free schools, supported by a property tax, and 
for county and township control. The movement, however, 
was retarcled m 1858 by a decision of the supreme court holding 
that under the law of 1852 the system was not ” uniform ” as 
provided for by the constitution In 1865 a new and more 
satisfac tory law was passed, which with supplemental legislation 
IS still in force Under the existing system supreme administra- 
tive control IS vested m a state superintendent elected biennially 
Uounty superintendents, county boards, and township trustees 
are also chosen, the latter possessing the important power of 
issuing school bonds I'eachers’ institutes are regularly held, 
and a state normal school, established m 1870, is maintainecl 
at Terre Haute There are normal schools at Valparaiso, 
Angola, Marion and Danville, and a Teachers’ College at Indian- 
apolis, which are on the state's “ accicdited ” list and belong 
to the normal school system. In 1897 a compulsory education 
law was enacted In 1906-1907 the state school tax was in- 
creased from 11 6 cents per $100 to 136 cents per $100, an 
educational standard was provided, coming into effect in August 
1908, for public school teachers, in addition to the previous 
requirement of a written test , a regular system of normal 
training was authorized , uniform courses were provided for 
the public high schools , and small township schools with twelve 
pupils or less were discontinued, and transportation supplied 
for pupils in such abandoned schools to central schcxil houses. 

I he proportion of illiterates is very small, in 1900, 95 4 % of the 
population (of 10 years old or over) being able to read and write. 
The total school revenue from state and local sources m 1905 
amounted to $10,642,638, or $13*85 per capita of enumeration 
($10 34 per capita of enrolment) In 1824 a state college 
was opened at Bloomington , it was re-chartered in 1838 as 
the State University Purdue University (1874) at Lafayette, 


maintained under state control, received the benefit of the 
Federal grant under the Morrill Act. Other educational institu- 
tions of college rank include Vincennes University (non-sectarian), 
at Vincennes, Hanover College (1833, Presbyterian), at Hanover, 
Wabash College (1832, non-sectanan),at Crawfordsville , Franklin 
College (1837, Baptist), at Franklin ; De Pauw University 
(1837, Methodist Episcopal), at Greencastle , Butler University 
(1855, Christian), at Indianapolis, Earlham College (1847, 
Friends), at Richmond , Notre Dame University (1842, Roman 
Catholic), at Notre Dame , Moore’s Hill College (1856, Methodist 
Episcopal), at Moore’s Hill , the University of Indianapolis (non- 
sectarian), a loosely affiliated senes of schools at Indianapolis, 
centring around Butler University ; and Rose Polytechnic 
Institute (1883, non-sectarian), at Terre Haute 
The charitable and correctional institutions of Indiana are well 
administered in accordance with the most improved modern methods, 
and form one of the most complete and adequate systems possessed 
by any state in the Union The state was one of the first to establish 
schools for the dtaf and the blind Its Institution for the Education 
of the Deaf was established in 1844, and its Institution for the Educa- 
tion of the Blind m 1817, Ixith being at Indianapolis The first State 
Hospital for the Insane was opened in Indianapolis in 1848 and 
became the Central Indiana Hospital for the Insane in 1883 , other 
similar institutions are the Northern Indiana Hospital at Logansport 
(1888I, the Eastern at Richmond (1890), the Southern at Evansville 
(X890), and the South-eastern at North Madison (1905) There arc a 
Soldiers’ and Sailors’ Orphans' Home at I^Inightstown (1868) and a 
State Soldiers’ Home at Lafayette (1896) , a School for Feeble- 
Minded Youth (1879), removed from Knightstown to Fort Wayne in 
1890 , a village for epileptics at New Castle (1907) ; and a hospital for 
the treatment of tuberculosis, authorized in 1907, for which a site 
at Rockville was purchased in 1908 There are five state penal and 
correctional institutions the Indiana Boys' School (1868-1883, the 
House of Refuge , 1883-1903, the Reform School for Boys), at 
Plainfield , the Indiana Girls' School, established at Indianapolis 
(1873), and removed to Clermont in 1907 , a woman’s prison (the 
first in the United States, authorized m 18O9 and opened in 1873 at 
Indianapolis) which is entirely under the control of women (as is also 
the Indiana Girls' School) and has a correctional department (1908), 
in reality a state workhouse for women, formed with a view to 
removing as far as possible sentenced women from the county jails , 
a reformatory (1897), at Jeffersonville, conducted upon a modification 
of the ’’ Elmira plan," formerly the State Prison (1822), later (i860) 
the State Prison South, so called to distinguish it from the State 
Prison North (i860) at Michigan City , and the prison at Michigan 
City, which became the Indiana State Prison in 1897 The old State 
Prison at Jeffersonville was at first conducted on the lease system, 
but public opinion compelled the abandonment of that system some 
years before the Civil War The prisoners of the reformatory work 
under a law iiroviding for trade schools , the product of the work is 
sold to the state institutions and to the civil and political divisions of 
the state, the surplus being disposed of on the market At the 
State Prison practically one half the prisoners are employed on con- 
tracts Not more than 100 may be employed on any one contract, 
and the day's work is limited to eight hours The remamder of the 
population of the prison is cmploywl on state account The policy of 
indeterminate sentence and paioles was adopted in 1897 in the two 
prisons and the reformatory Prisoners released upon parole are 
carefully supervised by state agents Indiana has an habitual- 
criminal law, and a law providing for the sterilization of mental 
degenerates, confirmed cnmiuals, and rapists There are also an 
adult probation law and a juvenile court law, the latter applymg to 
every county m the state. Each of the state mstitutions mentioned 
above is under the control of a separate bi-partisan board of four 
members The whole system of pubUc chanties is under the super- 
vision of a bi-partisan Board of State Chanties (1889), which is 
appointed by the governor, and to which the excellent condition of 
state institutions is largely due In the counties there are un- 
salaried boards of county chanties and correction and county boards 
of children’s guardians, appointed by the circuit judges The town- 
ship trustees, 1016 in number, are ex officio overseers of the poor. 
They dispense official outdoor relief Nowhere else have the 
principles of organized chanties in the admimstration of public 
outdoor relief been applied to an entire state Each county provides 
for the indoor care of the poor m poor asylums and children 's homes, 
and for local pnsoners in county jails ^ovision is made for truant, 
dependent, neglected and delinquent children No cluld can be made 
a public ward except upon order of the juvenile court, and all such 
children may be placed in family homes by agents of the Board of 
Stale Chanties 

Finance — 'The total true value of taxable property in the state 
was, according to the tax levy of 1907, $1,767,815,487, and the total 
taxes, mcludi^ delmquencies, m the same year amounted to 
$38,880,257 'Ine total net receipts for the fiscal year endmg 
S^tem^r 30, 1908, were $4,771,628, and the total net ex- 
penditure $5,259,002, the cash balance m the treasury for the year 
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ending September 30, 1907, amounted to $1,096,459, leavmg a cash 
balance on September 30, 1908, of $609,083 Ihe total state debt on 
September 30, 1908, was $1,389,615 

History — Of the prehistoric inhabitants of Indiana little is 
known, but extensive remains in the form of mounds and 
fortifications abound in every part of the state, being particularly 
numerous in Knox and Sullivan counties. Along the Ohio river 
are remnants of several interesting stone forts Upon the earliest 
arrival of Europeans the state was inhabited chiefly by the 
various tribes of the Miami Confederacy, a league of Algonquian 
Indians formed to oppose the advance of the Iroquois The 
first Europeans to visit the state were probably French coureurs 
des bois or Jesuit missionaries La Salle, the explorer, it is 
contended, must have passed through parts of Indiana during 
his journeys of 1669 and the succeeding years Apparently 
a French trading post was in existence on the St Joseph river 
of Michigan about 1672, but it was in no sense a permanent 
settlement and seems soon to have been abandoned It seems 
probable that the Wabash-Maumee portage was known to Father 
Claude Jean Allouez as early as 1680 When, a few years later, 
this portage came to be generally used by traders, the necessity 
of establishing a base on the upper Wabash as a defence against 
the Carolina and Pennsylvania traders, who had already reached 
the lower Wabash and incited the Indians to hostility against 
the French, became evident , but it was not, apparently, until 
the second decade of the i8th century that any permanent 
settlement was made About 1720 a French post was probably 
established at Ouiatenon (about 5 m S W of the present city 
of Lafayette), the headquarters of the Wea branch of the Miami, 
on the upper Wabash The military post at Vincennes was 
founded about 1731 by Francois Margane, Sieur de Vincennes 
(or Vincent), but it was not until about 1735 that eight French 
kmilies were settled there Vincennes, which thus became the 
first actual white settlement in Indiana, remained the only one 
until after the War of Independence, although military posts 
were maintained at Ouiatenon and at the head of the Maumee, 
the site of the present Fort Wayne, where there was a Frcnc li 
trading post (1680) and later Fort Miami After the fall of Quebec 
the British took possession of the other forts, but not at once 
of Vincennes, which remained for several years under the 
jurisdiction of New Orleans, both under French and Spanish 
rule The British garrisons at Ouiatenon and Fort Miami 
(near the site of the later Fort Wayne) on the Maumee were 
captured by the Indians as a result of the Pontiac conspiracy 
All Indiana was united with Canada by the Quebec Act (1774), 
but It was not until three years later that the forts and Vincennes 
were occupied by the British, who then realized the necessity 
of ensuring possession of the Mississippi Valley to prevent its 
falling into the hands of the rebellious colonies Nevertheless, 
m 1778 Vincennes fell an easy prey to agents sent to occupy it 
by George Rogers Clark, and although again occupied a few 
months later by General Henry Hamilton, the lieutenant- 
governor at Detroit, it passed finally into Amecican control 
m February 1779 as a result of Clark’s remarkable march from 
Kaskaskia Fort Miami remained m British hands until the 
close of the war 

The first American settlement was made at Clarksville, 
between the present cities of Jeffersonville and New Albany, at 
the Falls of the Ohio (opposite Louisville), in 1784 The decade 
following the close of the war was one of ceaseless Indian warfare 
The disastrous defeats of General Josiah Harmar (1753-1813) 
in October 1790 on the Miami nver in Ohio, and of Governor 
Arthur St Clair on the 4th of November 1791 near Fort Recovery, 
Ohio, were followed in 1792 by the appointment of General 
Anthony Wayne to the command of the frontier By him the 
Indians were signally defeated in the Battle of Fallen Timbers 
(or Maumee Rapids) on the 20th of August 17^4, and Fort 
Wayne, Indiana, was erected on the Maumee river. On the 
3rd of August 179s, at Greenville, Ohio, a treaty was concluded 
between Wayne and twelve Indian tribes, and a narrow slice of the 
east-south-eastern part of the present state (the disputed lands 
m the valley of the Maumee) and various other small but not 
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unimportant tracts were ceded to the United States, Then 
came several years’ respite from Indian war, and settlers began 
at once to pour into the region The claims of Virginia (1784) 
and the other eastern states having been extinguished, a clear 
field existed for the estabhshment of Federal jurisdiction in the 
“ Territory North-West of the Ohio,” but it was not until 1787 
that by the celebrated Ordinance of that year siu h jurisdu tion 
became an actuality The North-West Territory was governed 
by Its first governor, Arthur St Clair, until 1799, when it was 
accorded a representative government In 1800 it was divided, 
and from its western part (including the present states of Indiana, 
Illinois and Wisconsin, the north-east part of Minnesota, and a 
large part — from 1803 to 1805 all- of the present state of 
Michigan) Indiana Territory was erected, with General William 
Henry Harrison — who had been secretary of the North-West 
Territory since 1798 - as its first governor, and with Vincennes as 
the seat of government Harrison made many treaties with the 
Indians, the most important being that signed at Fort Wayne on 
the 7th of June 1803, defining the Vincennes tract transferred to 
the United States by the Treaty of CJreenville , those signed at 
Vincennes on the 18th and the 27th of August 1804, transferring 
to the United States a strip north of the Ohio river and south of the 
Vincennes tract, that concluded at Grouselaml on the 21st of 
August 1805, procuring from the Delawares and others a trail 
along the Ohio river between the parcels of 1795 and 1804 , and 
the treaties of Fort Wayne, signed on the 30th of September 
1 809, and securing one tract immediately west of that of 179s 
and another north of the Vincennes tract defined m 1803 In 
January 1805 Michigan Ferntory was erected from the northern 
part of Indiana Territory, and in July following the first General 
Assembly of Indiana Territory met at Vincennes In March 
1809 the Territory was again divided, Illinois Territory being 
established from its western portion , Indiana was then rediued 
to Its present limits. In 1810 began the last great Indian war 
in Indiana, in which the confederated Indians were led by 
Tecumseh, the celebrated Shawnee chief , it terminated with 
their defeat at I’lppecanoe (the present Battle Ground) bv 
Governor Harnson on the 7th of November i8ti After the 
close of the second war with Great Britain, immigration began 
again to flow rapidly into the 'Ferntory, and, having attained 
a sufficient population, Indiana was admitted to the Union as 
a state by joint resolution of Congress on the iith of December 
1816 'Fhe seat of government was established at torydon, 
whither it had been removed from Vincennes in 1813 In 1820 
the site of the present Indianapolis was selected for a new capital, 
but the seat of government was not removed thither until 1823 
The first great political problem presenting itself was that 
of slavery, and for a decade or more the only party divisions 
were on pro-slavery and anti-slavery lines Although the Ordin- 
ance of 1787 actually prohibited slavery, it did not abolish that 
already m existence Slavery had been introduced by the 
French, and was readily accepted and perpetuated by the early 
American settlers, almost all of whom were natives of Virginia, 
Kentucky, Georgia or the Carohnas According to the census 
of 1800 there were 175 slaves in the Territory 'Fhe population 
of settlers from slave states was considerably larger than in 
Illinois, the proportion being 20% as late as 1850 It was but 
natural, therefore, that efforts should at once have been made 
to establish the institution of slavery on Indiana soil, and as 
early as i8oz a convention called to consider the expediency 
of slavery asked Congress to suspend the prohibitory clause 
of the Ordinance for ten years, but a committee of which John 
Randolph of Virginia was chairman reported against such 
action Within the Territory there were several attempts to 
escape, by means of legislation, the effects of the Ordinance 
These efforts ccmsistod in (i) a law regulating the status of 
“ servants,” by which it was sought to establish a legal relation 
between master and slave ; (2) a law by which it was sought 
to establish practical slavery by a system of indenture By 
1808 the opponents of slavery, found chiefly among the Quaker 
settlers m the south-eastern counties, began to awake to the 
danger that confronted them, and m 1809 elected their candidate, 
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Jonathan Jennings (1776-1834) to Congress on an anti-siavery 
platform. In i8io^ by which year the number of slaves had 
increased to 237, the anti-slavery party was strong enough to 
secure the repeal of the indenture law, which had received the 
unwilling acquiescence of Governor Harnson Jennings was 
re-elected in i8it, and subsequently was chosen first governor 
of the state on the same issue, and the state constitution of 
1816 pronounced strongly against slavery The liberation of 
most of the slaves in the eastern counties followed ; and some 
slave-holders removed to Kentucky. In 1830 there were only 
three slaves in the state, and the danger of the establishment 
of slavery as an institution on a large scale was long past. 

The problem of “ internal improvements ” came to be of 
paramount importance in the decade 1820-1830 In 1827 
Congress granted land to aid m the construction of a canal to 
connect Lake Erie and the Ohio river ITiis canal wa.s com- 
pleted from the St Joseph river to the Wabash m 1835, opened 
in 1843, and later abandoned In 1836 the state legislature 
passed a law providing for an elaborate system of public improve- 
ments, consisting largely of canals and railways. The state 
issued bonds to the vahie of $10,000,000, a penod of wild specula- 
tion followed, and the financial panic of 1837 forced the abandon- 
ment of the proposed plan and the sale to private persons of 
that part already completed 'I'he legislature authorized the issue 
of $1,500,000 m treasury bonds, which by 1842 had fallen m 
value to 40 or 50 % of their face value A new c onstitution wa.s 
adopted in February 1851 by a vote of 109,319 against 26,755. 

Despite Its large Southern population, Indiana’s answer to 
President T.mioln's first call for volunteers at the outbreak 
of the ('ivil War was prompt and spirited. From first to last 
the state furnished 208,000 officers and men for the Union 
armies, l)esides a home legion of some 50,000, organized to protect 
the state against possible invasion The efficienc y of the state 
military organization, as well as that of the civil admimstration 
during the tr^ ing years of the war, was largely due to the extra- 
ordinary abihty and energy of Governor Oliver P. Morton, one 
of the greatest of the “ war governors ” of the North. The 
pioblems met and solved by Governor Morton, however, were 
not only the comparatively simple ones of furnishing troops 
as required The legislature of 1863 and the state offiiers were 
opposeii to him politically, and did everything in them power 
to thwart him and deprive him of his control of the militia. 
The Republican members seceded, legislative appropriations 
were blocked, and Governor Morton was compelled to take the 
extra-cYmstitutional step of arranging with a New York bonking 
house for the payment of the interest on the state debt, of 
borrowing money for state expenditure on his own responsibility, 
and of constituting an unofficial financial bureau, which dis- 
bursed money m disregard of the state officers Furthermore 
Indiana was the principal centre of activity of the disloyal 
association known as the Knights of the Golden Circle, or Sons 
of Liberty, which found a ready growth among the large Southern 
population Prominent among SouUiern sympathisers was 
Senator Jesse D Bright (1812-1875), who on the 5th of February 
1862 was expelled from the United States Senate for writing a 
tetter addressed to Jefferson Davis, as President of the Con- 
federacy, in which be recommended a friend who had an improve- 
ment m fire-arms to dispose of. The Knights of the Golden 
Circle at first confined their activities to the encouragement 
of desertion, and resistance to the draft, but in 1864 a plot to 
overthrow the state government was discovered, and Governor 
Morton’s prompt action resulted in the seizure of a large quantity 
of arms and ammunition, and the arrest, trial and amviction 
of several of the leaders In June 1863 the state was invaded 
by Confederate cavalry under General John H. Morgan, but most 
of his men were captured in Indiana and he wa.s taken in Ohio. 
There were other attempts at mvasion, but the expected rising, 
on which the invaders had counted, did not take place, and in 
every case the home legion was able to capture or drive out the 
hostile bands. 

Politically Indiana has been rather evenly divided between 
the great political parties. Before the Civil War, except when 


William Henry Harrison was a candidate for the presidency, 
its electoral vote was generally given to the Democratic party, 
to which also most of its governors belonged. After the war 
the control of the state alternated with considerable regulanty 
between the Republican and Democratic parties, until 1896, 
between which time and 1904 the former were contmuously 
successful In igo8 a Democratic governor was elected, but 
Republican presidential electors were chosen. 

Governors o? Indiana 


Terrttonal 

Arthur St Clair (North-West Territory) 
John Gibson, Territorial Secretary (acting) 
WiJliaai Henry Harnson 



Jonathan Jennings .... 1816-1822 


Ratliff Boone (acting) . 
William Hendricks .... 
James B Ray, Presidtnt of 
Senate (acting) 

James B Ray 
Noah Noble . . 

David Wallace 

Samuel Bigger . . . . 

James Whitcomb 
Pans C Dunumg, T-t -Gov 
(acting) . . 

Joseph A Wright 
AshbelP Willard . 

Abram A Hammond, Lt -Gov. 

(acting) . . ... 

Henry S Lane 

Oliver P Morton, 1 1 -Gov 
(acting) 

Oliver P Morton .... 

Conrad Baker, Lt -Gov (acting) 

Conrad Baker 

Thomas A TIendneks 

James D Williams 

Isaac P Gray, Lt -C kw (acting) 

AlliertG Porter . . . 

Isaac P Gray 

A1 /m P Hovey 

IraJ Cliasc, Lt-Gov (acting) . 

Claude Matthews 

James A Mount . 

Winfield T Durbin 
J Frank Ilanly 
Thomas R Marshall 


1S22 

1822-1825 

1825 

1825-1831 

1831-1837 

1837-1840 

1840-1843 

1843-1848 

1848-1839 
1849 1857 
1857 i860 

1860- 1861 
i86r 

1861- 1865 
1865-1867 
1867 1869 
1869-1873 
1873-1877 
1877-1880 

1880- 1881 

1881- 1885 
1885-1889 
1889-1891 
1891-1893 
1893-1807 
1897-1901 
1901-1905 
1905-1909 
ujog- 


1787-1800 

180^1801 

1801-1812 

1812- 1813 

1813- 1816 

Democratic- 

Republican 


Whig ” 
Democrat 


Republican 


Republican 

Democrat 

Republican 

Democrat 

Republican 


Democrat 


BiBLioGRAi’iiy — 1 here is a bibliography of Indiana history, by 
Isaac S Bradley, m the Proceedings of the Wisconsin State Historical 
Society for 1807 The History of Indiana by Willuim Henry Smith 
(2 vols , IndianaiXihs, 1897) is the best general account of Indiana 
history and institutions J B Dillon's History of Indiana (Indiana- 
polis, 1859) IS the most authoritative account of the early history to 
1816 J P Dunn’s Indiana, a Redemption from Slavery (Boston, 
1888) m the " American Commonwealth ” series, as its secondary 
title Indicates, is devoted prmcipally to the struggle over the provision 
m the Ordinance of 1787 prohibiting slavery For the Civil War 
penod consult J A Woodburn, *' Party Politics in Indiana durmg 
the CivU War " m Annual Report of the American Historical Associa- 
tion (Washington, 1902) , W. H H Terrell, ** Indiana m the War of 
the Rebellion " (Official Report of the Adjutant-General, Indianapolis, 
1869) , and E B Pitman, Trials for Treason at Indianapolis (Indiana- 
pohs, 1865) Sec also DeW C Goodrich and C R T ntt\e, Illustrated 
History of the State of Indiana (Chicago, 1875) , the same, revised and 
enkuged by W. S. Haymond (Indianapolis, 1879) , O H. Smith, 
Early Indiana Trials and Sketches (Indianapolis, 1838) , and Nathaniel 
Bolton, " Early History of Indianapolis and Central Indiana," m 
Indiana Histoncal Society Publtcattons^ No 5 " The Executive 

Journal of Indiana Territory " has been reprinted m the Indiana 
Histoncal Society's Publications, vol. ui , 1900 For govcrnnient and 
administration see E. L Hendricks, History and Government of Indiana 
(New York, 1908), The Legislative and State Manual of Indiana 
(Indianapolis, published bienmally by the State hbranan), Constitu- 
tions of rSi6 and j8$i of the bdate of Indiana with Amendments 
(Indianapolis, 1897), School Law of Indiana, with Annotations 
(Indianapolis, 1904), and Wm A Rawles, Centralising Tendencies in 
the Administration of Indiana (New York and London, i903),Columbia 
Umv. Press " The New Municipal Code of Indiana " is explamed in 
an article by H O Stechhan m the Fiirnm (OctobeivEieoeinber, 1905) 
For education see Fassett A. Cotton's Education m Indian* (Indiana- 
polis, 1905), and James A Woodburn, Higher Education in Indiana 
(Washington, 1891), U S. Documents, Bureau of Education, Circulars 



INDIANAPOLIS 


of Information, No i For resources, industries, &c , consult the 
Reports of the Chief of the Bureau of Statistics of Indiana (biennial, 
Indianapolis, 1886 to date), Annual Report of the Department of 
Geology and Natural Resources (Indianapolis. i86q to date), and 
Reports of the State Agrtculiural Society See also the Reports of the 
Twelfth Federal Census for detailed s^tistical matter as to produc- 
tion, mdustries and population 

INDIANAPOLIS, the capital and largest city of Indiana, 
U S.A , situated on the W fork of the White river, in Marion 
county, of which it is the county-seat, and at almost the exact 
geographical centre of the state It is 824 m W of New York 
by rail, and 183 m S E. of Chicago, and is about 710 ft above 
sea-level, and about 138 ft above Lake Erie. Its area is 30*77 
sq m , of which 29*95 sq m. is land Pop. (1880) 75,074 , 
(1890) 105,436 ; (1900) 169,164, of whom 17,122 were foreign- 
bom (8362 being by birth German, 3765 Irish, and 1154 English) 
and 15,931 were negroes; (1910, census) 233,650 Indiana- 
polis lb near the centre of population of the United States 
From 1847, when the first railway entered the city, Indianapolis 
has steadily grown in importance as a railway centre It is 
served by the Chicago, Indianapolis & Louisville, the Cincinnati, 
Hamilton & Dayton, the Cleveland, Cincinnati, Chicago & St 
Louis (New York Central System), the Lake Erie & Western 
(New York Central System), the Pittsburg, Cmcmnati, Chicago 
& St Louis (Pennsylvania System) and the Vandalia (Penn- 
sylvania System) railways At the Union Station more than 
150 trains enter and depart daily, carrying more than 30,000 
passengers Outside the city there is a “ belt line,” 15J m 
long, connecting the several railways and carrying more than 
1,000,000 freight cars annually , and an extensive electric 
street railway system, with more than 150 m of track and with 
mterurban connexions, serves every part of the city and its 
suburbs The city has a large traction terminal station, and is 
the principal centre for the mterurban electric lines of Indiana, 
which handle freight as well as passengers ; in 1908 twenty-five 
mterurban electric lines entered the city and operated about 
400 cars every 24 hours. 

Physically Indianapolis is one of the most attractive inland 
cities m America It is built on a level plain surrounded by 
low, gently sloping and beautifully wooded hills Four principal 
avenues radiate from points near a central circle to the four 
comers of the city The other streets run at right angles to one 
another Streets and avenues are 90 ft wide, except Washington 
Street, which has a width of 120 ft An excellent system of 
parks — 8 within the city with an aggregate area of 131J acres, 
and 3 with an aggregate area of 310 acres just outside the city 
limits — adds to the beauty of the city, among the most attractive 
being the Riverside, the St Clair, the University, the Military, 
the Fair View, the Garfield and the Brookside The city is 
lighted by gas and electricity, - it was one of the first cities in the 
United States to adopt electric lighting, — and has a good water- 
supply system, owned by a private corporation, with a 4J acre 
filter plant of 18,000,000 gallons per dtem capacity and an 
additional supply of water pumped from deep wells outside the 
city. The public buildings and business blocks are built mostly 
of Indiana buildmg stone. The state capitol stands in a square 
8 acres in extent, and has a central tower and dome 240 ft 
high It covers 2 acres of ground and cost $2,000,000 The 
Marion county court-house cost $1,750,000. Other noteworthy 
buildings are the Federal building (containir.g post-office, 
custom-house and Federal court-rooms ; erected at a cost of 
$3,000,000) , Tomlmson Hall, capable of seating 3000 persons, 
given to the city by Daniel Tomlmson ; the Propylaeum, a 
club-house for women , the Commercial club ; Das Deutsche 
Haus, belonging to a German social club ; the Maennerchor 
club-house , the Union railway station ; the traction terminal 
building j the city hall, and the public library. Near the city 
is the important Umted States army post. Fort Benjamin 
Hamson, named in honour of President Benjamin Hamson, 
whose home was m Indianapolis. In or near the city are the 
Central Indiana Hospital for the Insane, the Indiana Institution 
for the Education of the Blind, the Indiana Institution for the 
Education of the Deaf, the Indiana Girls’ School (included with 
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the Women’s prison until 1899, and under the same management 
as the pnson from 1899 to 1903, when it became a separate 
Institution, — It was removed to Clermont, 10 m. from Indianapolis, 
in 1907), and a Women’s pnson (opened in 1873, the first in the 
United States), which is under female management. The public 
library, founded m 1871, contains more than 100,000 volumes 
There are ten other libraries, the most important of which are 
the state law library (about 40,000 volumes) and the state 
library (about 46,000 volumes). 

The city is an educational centre of considerable importance 
The university of Indianapolis (1896) is a loose association of 
three really imlependent institutions— the Indiana Law School 
1894), the Indiana Dental College (1879), and Butler University 
chartered in 1849 and opened m 1855 as the North-western 
(Tiristian University, and named Butler University in 1877 
in honour of Ovid Butler, a benefactor) Other educational 
institutions are the Indianapolis College of I^aw (1897), the 
Indiana Medical College (the School of Medicine of Purdue 
University, formed in 1905 by the consolidation of the Medical 
College of Indiana, the Central College of Physicians and Surgeons 
and the Fort Wayne College of Medicine), the State ( ollcge of 
Physicians and Surgeons (the medical school of Indiana Uni\er- 
sity), the Indiana Veterinary College (1892), the Indianapolis 
Normal School, the Indiana Kindergarten ancl Primary Normal 
Tniinmg School (private), and the Winona Technical Institute 
The last named was opened in 190J, and is contrcdled by the 
Winona Dike corporation, having official connexion with 
several national trade unions. It has departments of pharmacy, 
chemistry, electrical winng, lithography, house-paintmg, printing, 
carpentry, moulding, tile-setting, bricklaying, machinery 
and applied science The art association of ImUanapohs was 
founded m 1883 , and under its auspices is conducted an art 
school (1902) m accordance with the bequest of John Herron 
(1817-1895), the school and museum of the association being 
housed in the John Herron Art Institute, dedicated m 1906 
Tlie city has several fine monuments, among which are 
statues of Oliver P. Morton, George Rogers Clark, William 
Henry Hamson, Benjamin Harrison, 'I’homas A. llendricks 
and Major-General Henry W. I^wton. The Soldiers’ and 
Sailors’ Monument, erected by the state, stands in the circle 
in the centre of the city, rises to a height of 284*5 ft above 
the street level, and is surmounted by a statue of Victory 38 ft 
high On the east and west faces of the base are two great 
stone groups of Peace and War respectively The monument 
was erected after designs liy Bruno .Schmidt of Berlin, with 
fountains at the base said to be among the largest in the world, 
their capacity being 20,000 gallons per minute 
The city’s central geographical jxisition, its extensive railway 
connexions, and its proximity to important coal-fields have 
combined to make it one of the principal industrial centres of 
the Middle West T'he value of its “ factory ” products was 
17*6% of the state’s total m 1900 and 20 9% of the total in 
1905. The increase in the value of the “ factory ” product 
between 1900 and 1905 was from $59,322,234 to $82,227,950, 
3^*6%. Indianapolis is the principal live stock centre of 
the Ohio Valley, and has extensive stock-yards covering more 
than 100 acres. Slaughtering and meat-packing is the most 
important industry, the value of the product amounting to 
$24^458,810 in 1905 , this industry dates from about 1835 
Among other important manufactures are foundry and machine 
shop products ($6,944,392 m 1905); flour and grist mill pro- 
ducts ($4,428,664); cars and shop construction and repairs 
by steam railways ($2,502,789); saws; wagons and carriages 
($2,049,207), printing and publishing (book and job, $1,572,688 , 
and newspapers and periodicals, $2,715,666), starch; cotton 
and woollen goods, furniture ($2,528,238), canned goods 
($1,693,818); lumber and timber ($1,556,466); structural 
iron work ($1,541,732) 5 be«r ($1,300,764), and plamng-mill 
{^oducts, sash, d^rs and blinds ($1,111,264) 

Indianapolis is governed under a form of government adopted 
originally m a special charter of 1891 and m 1905 incorporated 
m the new state municipal code, which was based upon it. 
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It provides for a mayor elected every four years, a single legisla- 
tive chamber, a common council, and various administrative 
departments — of public safety, public health, &c. The guiding 
principle of the charter, which is generally accepted as a model 
of its kind, IS that of the complete separation of powers and the 
absolute placing of responsibility. 

On the admission of Indiana as a state. Congress gave to it 
four sections of public land as a site on which to establish a state 
capit.il 'I'his was located in 1820 in almost the exact geographi- 
c.il tentre of the state, where a small settlement had recently 
been made, and the town of Indianapolis was laid out in the 
following year. It was then in the midst of dense forests and 
was wholly unconnected by roads with other parts of the state 
Ui)on its final acceptante as the capital, there was some activity 
in land speculation, but Indianapolis had only 600 inhabitants 
and a single street when the seat of government was removed 
thither in 1824 The legislature met here for the first time in 
1825 Some impetus was given to the city’s growth by the 
completion of the National Road, and later by the opening of 
nulways, but until after the Civil War its advancement was slow. 
It was iiKorporated as a town m 1832, its population then being 
1000 The first state capitol was completed in 1836. Indiana- 
polis suffered severely from the business panic of 1837, and ten 
years later, when it received its first city charter, it had only 
about 6000 inhabitants , in the same year a free public school 
system was inaugurated 

AuiiioKiiits -B R Sulgrove, Hi'iiory of Intliana/wlis and 
Marion Countv (Philaclclphia, 1884) , M R Hyman, Handbook of 
Indtanaf>oiis (Indianapolis, ujoy) , Nathaniel Bolton, “ I'arly History 
of Indianapolis and Central Indiana" (Indiana Historical Society’s 
Publications, No 5, 1807) , W K Holloway, Indiana holts, a 
Historical and Statisfual Sketch (Indianapolis, 1^70) , the Indiana- 
polis Board of Trade's Itehort on the Industries of Indianaf>olis (1880) , 
Civic Studies of Indtanafjolis (Indianaiiolis, 1007 se<|), edited by 
Arthur W Dunne , and P S Heath's sketch of Indianapolis in 
L P I’owell’s //jsfortc I owns of the Western States (New York, 1901) 

INDIAN ARCHITECTURE. The development of architectural 
art m India is of the highest interest for the history of the 
subject , and whatever may be our estimate of its aesthetic 
(juahties, we can hardly fail to realize that Indian builders 
attained with marked success the aims they had before them, 
though they employed arrangements and adopted forms and 
details very different from those of Western builders in ancient 
and medieval times. These forms and adaptations, of course, 
require study properly to undersUnd them, and to recognize the 
adjustment of the designs to their purposes But besides the 
scientific advantages of such a study, it has been well remarked 
by Fergusson, to whose genius the history of Indian architecture 
IS so specially due as its creator, that “ it will undoubtedly be 
conceded by those who are familiar with the subject that, for 
certain qualities, the Indian buildings are unrivalled They 
display an exuberance of fancy, a lavishness of labour, and an 
elaboration of detail to be found nowhere else ” Besides, if 
anywhere the history of a country is imprinted in its architecture. 
It IS m India that it throws the most continuous, distinct and 
varied light on that history. 

In the early architecture of India, as in that of Burma, China 
and Japan till the present day, wood was solely or almost 
solely employed , and it was only about the 3rd century b c. 
that stone became largely used as the material for important 
structures , if brick or stone were in use previously, it was only 
for foundations and engineering purposes. Even at the end of 
the 4th century b c Megasthenes states that Patalipulra, the 
capital of Chandragupta— -the Sandrokottos of Greek writers — 
was “ surrounded by a wooden wall pierced with loop-holes for 
the discharge of arrows.” And if the capital were defended by 
such palisading, we may fairly infer that the architecture of 
the time was wholly wooden On the Sanchi gateways, brick 
walls are indeed represented, but apparently only as fences or 
limits with serrated copings, but not in architectural structures. 
And at whatever date stone came to be introduced, the Hindus 
continued and repeated the forms they had employed in the 
earlier material, and preserved their own style, so that it bore 
witness to the general antecedent use of wood. Hence we are 


able to trace its conversion into lithic forms until finally its 
origin disappears in its abso^tion in later styles. 

India possesses no historical work to afford us a landmark 
previous to the invasion of Alexander the Great in the 4th 
century b c , nor do we know of an architectural monument of 
earlier date. For later periods there are fortunately a few 
examples dated by inscriptions, and for others by applying the 
scientific principles developed by Thomas Rickman for the 
discrimination of other styles and the relative ages of archi- 
tectural works, we are enabled to arrange the monuments ot 
India approximately in chronological sequence or order of 
succession 

The invasion of Alexander and the westward spread of Bud- 
dhism brought India into contact with Persia, where the Achae- 
menian kings had hewn out mausolea in the rocks, and built 
palaces with stone basements, doorways and pillars, filling in the 
walls with bricks. These works would attract the attention 
of Indian visitors — ambassadors, missionaries and merchants , 
and the report of such magnificent ivorks would lead to their 
imitation. 

About the middle of the 3rd century b c we find the great 
Asoka, the grandson of Chandragupta, in communication with 
the contemporary kings of Syria, Egypt, Macedonia, Epirus 
and Cyrene ; and to his reign belong the great stone pillars, 
with capitals of Persian type, that are engraved with his religious 
edicts A convert to Buddhism, Asoka is credited with the 
construction all over the country of vast numbers of stupas — 
monumental structures enshrining relics of Sakyamum Buddha 
or other Buddhist saints , and with them were erected 
monasteries and chapels for the monks 

On the monumental pillars, known as lats, set up by this 
emperor, besides the Persepohtan form of capital, we find the 
honeysuckle with the bead and reel and the cable ornaments 
that were emplo>ed in earlier Persian carvings , and though not 
continued later m India proper, these prevailed in use m Afghani- 
stan for some centuries after the Christian era This seems to indi- 
cate that these forms first came from Persia along with the ideas 
that led to the change of wooden architecture for that of stone 

The stupas were structures that may be regarded as con- 
ventional architectural substitutes for funeral tumuli, and were 
constructed to enshrine relics of Buddha or of his more notable 
disciples, or even to mark the scene of notable events m the tradi- 
tion of Ins life How rehc-worship originated and came to hold 
so large a place in the Buddhist cult we can hardly conjecture : 
the sentiment could not have arisen for the first time on the 
death of Gotama Buddha, when, we are told, eight stupas were 
built over his corporeal relics, a ninth over the vessel with which 
they were divided, and a tenth over the charcoal of the funeral 
pile 

These stupas, known as dagabas in Ceylon, and chaityas m 
Nepal, are called topes in the ordinary patois of upper India. 
They consisted of a low circular drum supporting a hemispherical 
dome of less diameter and leaving a ramp or berme round it of a 
few feet m width. Round the drum was an open passage for 
circumambulation, and the whole was enclosed by a massive stone 
railing with lofty gates on four sides. These railings and gate- 
ways are their principal architectural features , the rails are 
constructed as closely as possible after wooden patterns, and 
examples are still found at SSnchi and Buddh-Gaya ^ , what 
remained of the Bharahat stupa was transferred to the Calcutta 
Museum, and portions of the AmrSvatl rail are now m the 
British and Madras museums The uprights and cross bars 
of the rails were in many cases covered with elaborate carvmgs 
of scenes of the most varied kinds, and are illustrative of manners 
and customs as well as of the art of sculpture 

The great stupa at Sanchi m Bhojml is now the most entire of 
the class, as it still retains the gateways — styled torans — ^which 
must have been a feature of all stupas, though perhaps mostly 

> The restoration of the shnne at Buddh-Gaya was begun in 1908 
under the auspices of the Buddhist Shnne Restoration Society, of 
which the Tasni Lama was first president and the eldest son of the 
maharaja of Sikkim vice-president 
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in wood (see Plate I. fig. 8). The whole of the superstructure 
of the Sanchi examples is essentially wooden in character, and 
we are astonished that it should have stood “ for twenty centuries 
nearly uninjured ” These torans reappear to this day m Japan 
as ton-t and in China as p’at-lus or p'at-fangs The whole of 
the surfaces, inside and out, are carved with elaborate sculptures 
of much interest. A cast of the eastern toran from S&nchi is 
to be seen m the museums at S. Kensington, Edinburgh, Dublin, 
Pans and Berlin On the southern one, an inscription appears 
to indicate that it was erected about 150 b c 
The earlier cave temples are of about the same age as the 
stupas ; some of those m Behar bear inscriptions of Asoka and 
of his successor m the 2nd century B c. And the earlier cave 
fa9ades m western India indicate the identity of style and 
construction in the patterns from which both must have been 
copied These Buddhist rock excavations are of two types : 
the chaitya or chapel caves, with vaulted roofs of considerable 
height, the earliest with wooden fronts and later with a screen 
wall left in the rock, but in both forms with a large horse-shoe 
shaped window over the entrance. The interior usually consisted 



Fig I — Cave at Karli, near Bombay Section and plan 


of a nave, separated from the side aisles by pillars, and containing 
a chaitya or small stupa at the inner and circular end The 
fa9ades of these chaitya chapels were covered with sculpture — 
some of them very richly , and to protect them from the weather 
a screen was contrived and cut in the rock m front of the facade, 
with large windows in the upper half for the entrance of light 
Tins mode of lighting by a great arch over the entrance has 
attracted considerable attention, as being admirably adapted 
for Its purpose. As Fergusson remarked, “ nothing invented 
before or since is lighted so perfectly, and the disposition of 
the parts or interior for an assembly of the faithful . . is 

what the Christians nearly reached in after-times but never 
quite equalled.” 

The second type of rock excavations are known as viharas 
or monasteries devoted to the residence of monks and ascetics 
They usually consisted of a hall surrounded by a number of 
cells — the earliest with stone beds m them In the later viharas 
there was a shrine in the centre of the back wall containing a 
large image of the Buddha. In the Onssa caves, near Cuttach, 
we have a senes of excavations that do not conform to these 
arrangements : they are early, dating as far back as the 2nd 
century b.c., but they belong to the Jain sect, which dates from 
the same age as the Buddhist. 

On the north-west frontiers of India, about the Swat and 
Yusufzai districts, anciently known as Gandhara, are found a 
remarkable class of remains, much ruined, but that must have 
abounded in sculptures belonging to the Buddhist cult. It is 
among these we find the first representations of Buddha and 
the characters belonging to the Buddhist pantheon. The 


influence of classical art manifested in these images leaves no 
doubt that they were modelled after western patterns, carried 
thither by Greeks or brought from the Levant by Buddhist 
emissaries The scenes depicted, however, have frequently 
an architectural setting in which we find represented facades 
with pillars fashioned with distinctly Corinthian capitals These 
sculptures we can now assign with confidence, from dated 
epigraphs, to dates from the last years of the century b c till 
the 4th century a d. One inscription of a d. 47 is of a king 
Gondopherncs, who is mentioned in the legend of the apostle 
Thomas, 

In the time of the great Gupta dynasty, from about \ d. 
320 to 500, the architectural forms developed m variety and 
richness of decoration To the columns were given higher square 
bases than before, and sometimes a sur-base , the capitals, 
which previously had a vase as the chief member, were developed 
by a foliaged ornament, springing from the mouth of the vase 
and falling down upon it from the four corners, and so lending 
strength to the neck whilst converting the round capital into 
a square support for the abacus. Often, too, a similar arrange- 
ment of foliage was applied to the early bases , and this foim 
quite superseded the Persepohtan pillar, with its bell-shaped 
capital, which now disappeared from Indian art. The shafts 
were round or of sixteen or more sides , pilasters were orna- 
mented on the shafts ; and the spires of the temple were simple 
in outline and rose almost vertically at first and curving inwards 
towards the summit, which was always capped by a large 
circular fluted disk supporting a vase, whilst the surface of the 
tower was covered with a peculiar sort of horse-shoe diaper. 
This style prevailed all over Hindustan, and was continued 
with modifications varying with age and locality down almost 
to the Mahommedan conquest 

In Kashmir from the 8th century, if not earlier, till the 
Mahommedan conquest we find a style of architecture possessing 
a certain quasi-classical element which has little if any connexion 
with the art of the rest of India The best-known example of 
this Kashmir style is the temple of MSrtand, about 3 m cast 
from Islamabad or Anatnag, 
the old capital. It stands in 
a court 220 ft. long by 142 
ft wide surrounded by the 
rums of some eighty small 
cells, with a large entrance 
porch at the east end The 
temple itself was 60 ft long 
by 38 ft. wide, with two 
wings, and consisted of two 
apartments — a naos and 
cella The trcfoiled or cusped 
arch on the doors of the 
temple and cells is a strik- 
ing peculiarity of the style, 
and may have been derived 
from the section of the 
Buddhist chattya. It is 
used decoratively, however, 
rather than constructively. 

The pillars and pilasters of 
the portico and temple bear Temple of 

a close resemblance to some Mftrtand 

of the later forms of the Roman Doric, and have usually 
sixteen shallow flutes on the shafts, with numerous members 
m the base and capital A triangular pediment surmounts 
the doorways, and on gable-ends or projecting faces are repre- 
sentations of double sloping roofs, much in the style of modern 
Kashmir wooden roofs, of which also many of the temple-roofs 
m Nepal are exaggerated examples The Martand temple 
was, in all probability, built in the 8th century, between a d 
725 and 760, and was erected as a temple of the Sun, one of 
whose names is Martand For, till the 12th century at least. 
Sun-worship was quite prevalent in the north and west of India. 
At a remote village called Buniar is a much better preserved 
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at Conjeeveram, and to tlie following century some of the 
temples in the south of the Bombay Presidency, and the famous 
monolithic temple of the Kailas at Eliora near Aurangabad. 

Buildings in the Dravidian style are very numerous in propor- 
tion to Uie extent of the area in which they are found. The 
temple.s generally consist of a square base, ornamented externally 
by thin tall pilasters, and containing the cell in which the image 
is kept. In front of this may be added a mantapam or hall, or 
even two such. Over the shrine rises the spire, of pyramidal 
form, but always divided into storeys and crowned by a small 
dome, either circular or polygonal in shape. The cornices are 
of double curvature, whilst in other Indian styles they are 
mostly straight with a downward slope. Another feature of 
these temples, especially those of later date, is the gopurams or 
great gateways, 
placed at the en- 
trances to the sur- 
rounding courts, 
and often on all 
four side.s. In 
general design 
they are like the 
spires over the 
shrines, but about 
twice .'IS wide as 
deep, and very fre- 
cjuently ftir more 
imposing than the 
temples them- 
selves. 

The style is dis- 
tinctly of wooden 
origin, and of this 
the very attenu- 
ated pilasters on 
the outer walls 
atul the square 
pillars of small 
section are evi- 
dences. As the 
contemporary 
northern styles are 
ch.'iracterized by Reproduced, l)y permission of Mr lohn Murray, from Ur 

the prevalence of Tie Cavt o/imUa. 

vertical lines, the KaiISs at lUlora. 

Dravidian is marked by horizontal mouldings and shadows, and 
the towers and gopurams arc storeyed. The more important 
temples are also surrounded by courts enclosing great corridors 
and pillared halls. 

One of the best examples of this style is the great temple at 
Tanjore. It would appear to have been begun on a definite plan, 
and not as a series of e.xtcnsions of some small temple which, by 
accident, had grown famous and acquired wealth l)y which 
successively to enlarge its courts, as that at Tiruvallur seems to 
have grown by a i;eries of accretions. The body of the Tanjore 
temple is of two storeys and fully 8o ft. high, whilst the sikhava 
or pyramidal tower ri.ses in eleven storee s to a total height of 
190 ft. This dominates the gopurams over the entrances to the 
court in which it stands, and to an outer court, added in front of 
the first, but which docs not, as in other cases, surround it. The 
central shrine, so far as we know, was erected about a.d. 1025. 

The Srirangam temple in Trichinopoly, the largest in' India, 
is architecturally the converse of this : it is one of the latest in 
date, the fifth court having been left unfinished in the middle 
of the 18th century. The shrine is quite insignificant and 
distinguished only by a gilt dome, whilst proceeding outwards, 
the gopurams to each court are each larger and more decorative 
than the preceding. The Micrcssivc independent Jidditions. 
however, proved iiu ompatil'lr wuh any considered design or 
arrangement of parts. 

Most of the Dcccan was ruled by the Chalukya dynasty from 
early in the 6th century, and the style prevailing over this area, 


.specimen of the style : and at Avantipur, Vangatb, Payer and 
Pandrethan are other interesting examples of the style. That 
at Pandrethan about 3 m. from Srinagar is a well-preserved 
little temple, built between a.d. 906 and 921, and perlraps 
exhibits the most clearly the characteristics of the style. 

In the Himalayas the architecture is still largely wooden, 
rai.stxl on stone basemenLs and is often picture.sque. In the 
Nepal valley we meet with hemispherical chaityas or stupas 
on low bases with 
lofty brick spires, and 
some of them of great 
antiquity, along with 
temples having three 
or four storeys 
divided by sloping 
roofs, and others in 
the modern Hindu 
style of northern 
India. 

Ill .'^oiitli Kanara, 
esjieeially at Mudbi- 
(iarc (Mudbidri), there 
are also Jain temples 
and tombs with double 
and triple sloping 
roofs that resemble the 
luative temples of 
Nepal, with which, 
however, they h.ad no 
connexion. 'I'hc whole style is closely in imitation of wooden 
originals, the forms of which have been derived from the local 
thatched dwellings of the district. The interiors of the Kanara 
temples are often very rich in carving, the mas.sivc pillars being 
carved like ivory or the precious metals. Associated with these 
and other temples are elegant, monolithic pillars placed on 
square base.s, the shaft.s richly carved and the capitals wide- 
spreading, some of them supporting, on four very small colon- 
nettes, a square roof elaborately modelled. These stambhas or 
pillars are the representatives of the early Buddhist Idts or 
columns raised at their temples, and bear emblems distinctive 
of the sects to which they respectively belong. 

'Hie .southern portion of the peninsula is peopled by a race 
known as Dravidians, and to the style of architecture practised 
over most of this area wx* may conveniently apply the name of 
the race. This Dravidian architecture was essentially different 
from that of other regions of India and is of one type. One of 
ihe best-known groups of monuments in tliis style is that of tlie 


Fig. 4. — Kailas at Eilora. 

“ Seven Pagoda.s“ or the Mamallapuram raihs.on the sea.shi>re, 
south from Madras. These raths are each hewn out of a block 
of granite, ixnd are rather models of temples than such. They are 
the earliest forms of Dravidian architecture iuid l>elong to the 
7th century. To the same age belongs the temple of KailAsan&th 



INDIAN ARCHITECTURE 


from the Tungabhadra and Krishna rivers to the TaptI and 
MahanadT, may be styled, from them, as Chalukyan. 

'The earliest temples in this style, however, are not very clearly 
marked off from the Dravidian and the more northern styles. 
Some of them have distinctly northern spires, others arc closely 



Fig. 6. — Temple at Tanjorc. 


allied to the southern style ; and it was perhaps only gradually 
that the type acquired its distinctive characteristics. Till a late 
date we find temples with towers differing so little in form from 
Dravidian vimdnas that, other details apart, they might readily 
lie ascril)ed to that order. 

Among Qialukyan temples a prevalent form is that of three 
shrines round one central hall. The support of the roofs of these 
halls is almost always after the Dravidian plan of four pillars. 



or multiples of four, in squares, so that larger domes were never 
attempted. Both in Dravidian and northern temples the 
projections on the walls are generally formed by incTements of 
slight thickness added flatly to their faces, and, however thick, 
they are so placed as to leave the true comers of the shrines, 
&c., more or less recessed. In the Chalukyan temples the sides 
are often made prominent by increments placed over them, 
or the whole plan is stiir-shaped, the projecting angles having 
equal adjacent faces lying in a circle, as in the temple of Belur 
in Mysore, built about a.d. 1120, and in others. The roofs are 
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stepped and more or less pyramidal in form, with breaks corre- 
sponding to the minor angles made on the walls. 

Some of the details of this style are very elaborate ; in fact, 
many of the finer temples were completely overlaid with sculp- 
tural ornament. The pillars are markedly different from the 
earlier Dravidian forms ; they arc massive, richly curved, 
often circular and highly polished. Their capitals are usually 
spread out, with a number of circular mouldings immediately 
below ; and under these is a square bhx'k, while the muldle 
section of the shaft is richly carved with mouldings in the round. 
In many cases the capitals and circular mouldings have Ixx'n 
actually turned in a sort of l.itlie. 'rhoy arc almost always in 
pairs of the same design, the wliolc i Tn ct Ik iHl: singularly varied 
and elegant. 

The great temple at Halebid (.see Plate JJ. fig. 11), begun 
about A.D. 1 250, was left unfinished at the M ahommedan conquest 
in 1310. It is a doulile temple, measuring 160 ft. by 122 ft., 
and is covered witlt an amazing amount of the richest sculpture. 
But the spires were never raised over the shrines. 'I'he Kcdarcs- 
vara temple at Balagtimvi is perhaps one of the oldest of the 
style in My.sorc, and there are other good examples at Kubattur, 
Harnhalli, Arsikere, Harihar, Koravangala and elsewhere ; 
but their plans vary greatly. 

Coming now to Northern India, wi' liml the' Hindu ,u( hilectural 
style more widely spread and nion’ varied than in ihc south, 
but wanting somewhat in individuality. J'l\ami>les (d the same 
order, however, arc to l)e found also far to the south in the 
Chalukyan area. The characteristic that first appeals to our 
notice is the curvilinear spires of the temples, and the absence 
.of that exuberance of sculpture seen in the gn-at Chalukyan 
temples of the South ; whilst in many casc*s, as in the J ain temples, 
a greater central area has been obtained in the halls by arranging 
twelve columns so as to support a dome on an octagonal disposi- 
tion of lintrds. 'I’he shrines are square in plan and only slightly 
modified by additions to the walls of parallel projections ; the 
walls were raised on a moulded plinth of some height, over 
which was a deep base, the two together rising, roughly, to about 
half the height of the walls. Over this is the panelled face 
devoted to figure sculptures in compartments, but the tall, 
thin pilasters of the southern style liave disappeared. Alx)ve 
is the many-membered architrave and cornice supporting the 
roof and spire. The latter follow the vertical lines of the walls, 
presenting no trace of divisions into slorey.s or steps, hut tiiey 
vary in otfier details with the age. 

In Rajputana and Western India a variety of iliis northern 
style has been known as the Jain order. Though used by the 
Hindus and Jains alike, it was employed in its most ornate form 
by the Jiiins in their famous temples on .Mount Abu and else- 
where. A striking feature of this style is tiie elaborately carved 
roofs over their corridors and the domes of their porches and 
halls (see Plate II. fig. 12). Nothing can exceed the delicacy and 
elaboration of details in these sculptured roofs and vaults. Com- 
bined with the diversified arrangement of the variously spaced 
and higlily sculptured pillars supporting them, these convey an 
impre.ssion of symmetry and beauty that is highly pleasing. 

Gujarat must have been rich in splendid temples before the 
1 2th century, but it was devastated so often by the Moslems 
that the more notable have all perished, though the once magnifi- 
cent Sun Temple atMudhera still witnesses, in its ruins, to the 
architectural style and grandeur of the period — the early part 
of the nth amtury — when it was erected. A notable group of 
between thirty and forty temples in this style exists at Khajuraho 
in Bundelkhand. J'hey belong to lx)th the Hindu and the Jain 
cults, and mostly date from the 10th and nth centuries. Many 
of them are covered, inside and out, with the richest sculpture, 
and may be regarded architecturally as “ the most beautiful 
in form as well as the most elegant in detail ” of the temples 
of Northern India. With these, the temples at Bhuvaneswar 
in Orissa exhibit this style at its best. The latter have the 
earlier form of spire, nearly perpendicular below, but curving 
inwards near the summit. 

The temple of Kanarak, known as the “ Black Pagoda ” 
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(see Plate III, fig 13), which for its size is, externally at least, 
the most richly ornamented building in the world It has lately 
been filled up with stones and sand, as the only method the 
Archaeological Survey could devise to prevent its threatened 
collapse 

In the later examples of the style the spire is still a square 
curvilinear pyramid, to the faces of which are added smaller 
copies of the same form, carrv mg up the offsets of the walls ; 
and in some examples these are multiplied to an extraordinary 
extent. 

The Mahommedan architecture, also known as Indian 
baracenic, begins in India with the 13th century and varied 
much at different periods and under the various dynasties, 
imperial and local. The imperial rulers at Delhi, for the first 
three centuries, were Pathans, and were succeeded m 1526 by 
Ilaber, who founded the Mogul dynasty. Under the earlier 
Pathan emperors the style of building was massive but profusely 
ornamented and of extreme beauty in its details. Among the 
c'carnplcs of this style may be instanced the Qutb Mmar at 
Delhi (see Plate fig. 9), one of the finest pillars m the world, 
built in the first quarter of the 13th century. It is still 240 ft. 
high and ornamented by projecting balconies and richly carved 
belts between , the three lower storeys are cut up by projecting 
vertical ribs that add to its beauty. Beside it the tomb of 
Altamsh is also profusely sculptured and of extreme beauty of 
detail, and other examples are seen in the eastern portion of the 
adjoining mosque, the tomb of AU-ud-din Khilji, and the 
Alai Daiwa/a After about 1320 the Pathan architecture is 
marked by a stern simplicity of design and a solemn gloom and 
nakedness, in marked contrast to the elaborate richness of 
ornamentation of the preceding period The tomb of Ghiyis-ud 
din Tughlak at New Delhi, with its sloping walls and massive 
solidity, is a typical example of this period, as is also the Kal&n 
mosque at Delhi completed in 1 5H6. 

Early in the 15th century, however, a reaction had set in, 
and the later style was hardly less rich and much more appropriate 1 
for Its purposes than the earlier in the end of the 12th and early 
13th century. The fa9ades of the mosques became more orna- 
mental, were often encrusted with marble, and usually adorned 
with rich and beautiful sculpture This was clearly a return 
to the elaborateness of the past, but with every detail fitted 
to Its place and purpose, and presenting one of the completest 
architectural styles of the world 

About the beginning of the 1 5th century several local dynasties 
arose, each of which developed a style more or less their own 
Of the Sharki dynasty of Jaunpur only three great mosques 
in that city have come down to us, with several tombs. The 
cloisters surrounding the open courts of the mosques and the 
galleries within are closely allied to the Hindu style, being 
constructed with short square pillars having bracket capitals 
supporting lintels and roofs of flat slabs. But the gateways and 
mam features of the mosques are arched. The mosque itself 
consists of a central square hall covered by a lofty dome of the 
whole width of it, in front of which stands the great propylon 
or gate, of massive outline and rising to the full height of the 
central dome This propylon had a large recessed arch between 
the two piers, in the lower portion of which was the entrance 
to the mosque, whilst the upper formed a pierced screen. On 
each side of the dome is a compartment divided into two storeys 
by a stone floor supported on pillars, and beyond this, on each 
side, IS a larger apartment covered by a pointed ribbed vault. 
The ornamental work is bold and striking rather than delicate, 
and the mthrdbs or qtblas are marked by severe simplicity, and 
form a link in the evolution of the later form under Mogul rule. 
These buildings afford a marked expression of strength combined 
with a degree of refinement that is rare in other styles. Other 
examples of this style are met with at Benares, Kanauj and 
places within the Jaunpur kingdom. 

In 1401 Dilawar Kh&n assumed independence in Malwa, 
of which M^du became the capital, and his son Hoshang 
adorned it with important buildings. They are of a modified 
form of the Path&n style of the 14th century. Among them 


the finest is the great Jama Masjid, which was finished by 
Mahmud Shah I. in 1454. It covers a nearly square area, 290 
ft. from east to west by 275 ft. from north to south, exclusive 
of the porch on the east, which projects about 56 ft. Inside, 
the court is an almost exact square, surrounded by arches on 
each side, standing on plain square piers 10 ft. high, each of 
a single block of red sandstone , behind these are triple arcades 
on the north and south, a double one on the east, and on the 
west the mosque, having three great domes on its west side. 
This court, in its simple grandeur and expression of power, 
may be regarded as one of the very best specimens of this style 
to be found in India. The tombs and palaces of Mandu, mostly 
much ruined, it would occupy too much space to describe. 
But here, as elsewhere, the available materials have exercised 
a marked influence upon the architecture ; the prevalence of 
a red sandstone is emphasized in the piers of the Jama Masjid, 
more than 300 of them being each of a single block of this 
material , and for more decorative purposes marble, both 
white and coloured, was freely used to revet the walls and 
piers The style is strictly arcuate, without admixture of 
the general trabeate structural methods followed by the native 
Hindus , and while at Jaunpur and Ahmedabad, at the same 
period, we find the strong influence of native methods copied 
in the Mahommedan architecture, at Mandu the builders clung 
steadily to the pointed arch style, without any attempt, however, 
at groining 

The capital of the Bengal kingdom was at Gaur, which had 
been the metropolis of a native kingdom probably since the 
9th century. As the country is practically without stone, 

, the Hindu buildings would be chiefly of brick, but pillars, 
images and details were of hard potstone or hornblende ; 
and these would afford materials for the Moslem conquerors 
The construction of large buildings of brick required heavy 
piers for the arches and thicker walls than those constructed 
of stone. Then such piers and walls, when enriched by a facing 
of moulded or glazed tiles, would appear still heavier , and 
sometimes for tiles a casing of carved stone was substituted 
Hence this style is a purely local one with short, heavy pillars 
faced with stone and supporting pointed brick arches and 
vaults. The use of brick further forced the builders to employ 
an arched style of their own and a mode of roofing in which 
a curvilinear form was given to the eaves descending at the 
corners of the structures This form spread later up through 
Hindustan as far as the Punjab 

The capital at one time was moved to Pandua, north of Gaur, 
and there was built (1358-1368) the great Adina mosque, 500 ft. 
in length by 285 in depth containing a large court surrounded 
by a thick wall of brick. The roof was supported by 266 stone 
pillars and covered by 378 domes, all of one form. Such a design 
has little architectural merit, but its size and the richness of 
Its details make it an interesting study, and the same char- 
acter belongs to most of the works of the Bengal Moslem 
rulers. 

The Bahmanl dynasty, founded in 1347, had its capital 
at Gulbarga till 1428, when it was moved to Bidar. During 
this period the city was adorned with important buildings, 
of which the most notable now remaming is the great mosque, 
one of the most striking in India. It measures over all 216 ft. 
from east to west by 176 from north to south. It differs from 
all the great mosques m India in having the whole central 
area covered over, as m the great mosque at Cordova — what 
in others would be an open court being roofed by sixtyrthree 
small domes. The light is admitted through the side-walls, 
which are pierced by great arches on all sides except the west. 
The style is plam and substantial, with but little ornament. 
The tombs of the kings are massive square-domed buildings, 
with handsome stone tracery on their outer walls, and are 
elaborately finished inside. At Bidar, mosques, palaces and 
tombs were also erected, but most of them have perished, the 
great mosque in the fort being the only one fairly entire. The 
ten tombs of the later Bahmani kings, 5 m. from the city, are 
of idee pattern with those of Gulbarga and of considerable 
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splendour. They are not much ornamented, but are structurally 
good and impressive by their massive proportions. 

Of the various forms which the Moslem architecture assumed, 
“ that of Ahmedabad,” Fergusson has justly remarked, “ may 
probably be considered as the most elegant, as it certainly 
IS the most characteristic of all. No other form is so essentially 
Indian, and no one tells its tale with the same unmistakable 
distmctness.” Under the Mahommedan rule the Hindu archi- 
tects employed introduced forms and ornaments into the works 
they constructed for their rulers, superior in elegance to any 
the latter knew or could have invented. Hence there arose 
a style combining all the beauty and finish of the previous native 
art with a certain magnificence of conception which is deficient 
in their own works. The elevations of the mosques have usually 
been studiously arranged with a view to express at once the 
structural arrangements, and to avoid monotony of outline 
by the varied elevation of each division. The central portion 
of the facade was raised by a storey over the roof of the wings, 
and to the front of this was attached the minarets, in the earliest 
mosques forming only small turrets over the facade, but soon after 
they became richly carved towers of considerable height The 
upper storey formed a gallery under the central dome which 
was supported on pillars connected by open stone trellis work, 
admitting a subdued light, and providing perfect ventilation 
(see Plate III. fig. 15). At first the facades were pierced by arched 
entrances, but at a later date a screen of columns formed an 
open front and the minarets were removed to the corners, no 
longer for the tnu'azztn, but simply as architectural ornaments. 

The tombs were pillared pavilions of varying dimensions, 
the central area over the grave covered by a dome standing 
on twelve pillars. These pillars connected by screens of stone 
trellis work carved in ever-varying patterns, and round this 
there might be a verandah with twenty pillars in the periphery, 
or a double aisle with thirty-two m the outer square And as 
these were irregularly spaced in order to allow the inner twelve 
to support the lintels of a regular octagon for the dome, the 
monotony of equal spacing was avoided. For further details 
and examples of this style, however, we must refer the reader 
to the published volumes of the archaeological survey of Western 
India relating to Ahmedabad and Gujarat 

The Adil Shahi dynasty of Bijapur (1492-1686) was of foreign 
extraction and held the Shiah form of Islam, prevalent in 
Persia, whilst they largely employed Persian officers. This 
probably influenced their architecture and led to that large- 
ness of scale and grandeur which characterized the style, differing 
markedly from that of the buildings of Agra and Delhi, but 
scarcely, if at all, inferior in originality of design and boldness 
of execution. There is no trace of Hindu forms or details , the 
style was their own, and was worked out with striking boldness 
and marked success. The mode in which the thrusts are pro- 
vided for in the giant dome (see Plate III. fig 14) of Mahommed 
Add Shah’s tomb (a d. 1650), by the use of massive pendentives, 
hanging the weight inside, has drawn the admiration of European 
architects. And this dome, rising to about 175 ft. from the floor, 
roofs over an area 130 ft. square, or 2500 sq ft. larger than the 
Pantheon at Rome, where stability is secured only by throwing 
a great mass of masonry on the haunches. The Jami masjid, 
begun by All Add Shah, 1567, but never quite completed, is 
one of the finest mosques in India, The central area of the 
mosque proper is covered by a large dome, supported m the 
same way as that on Mahommed Shah’s tomb. This dome, 
like all the earlier ones in India, perhaps wants in outside eleva- 
tion ; but in the splendid Ibrahim Rauza and mosque we find 
the domes elevated above mere segments. In this latter group, 
erected about 1626, the domes are more elevated, and we have 
every detad of the structure covered with the most dehcate 
and exquisitely elaborate carving, the windows filled with 
tracery, and the cornices supported by wonderfully nch brackets. 
In the tomb too — as if in defiance of constructional demands — 
the room, 40 ft. sq., is covered by a perfectly level stone roof, 
supported only by a cove projectmg on each side from the 
walls. 


The Indian Saracenic style of the Mogul dynasty began under 
the emperor Baber, 1526 ; but one of the first and most character- 
istic examples that remain is the mosque of Sher Shah (154*) 
near Delhi (see Plate 1 . fig 10), and others exist at Rohtas. 
These earlier structures are interesting as the initial forms of 
the style, but are little known to Europeans. The emperor 
Akbar (1556-1605) built largely, and the style developed so 
vigorously during his reign that it would be difficult to enumerate 
the peculiarities of his numerous buddings. As in the Gujarat 
and other styles, there is a combination of Hindu and Mahom- 
medan features in his works which were never perfectly blended. 
Like their predecessors, the Pathans, the Moguls were a tomb- 
budding race, and those of the latter are even more splendid 
than those of the former, more artistic in design, and more 
elaborately decorated The fine tomb of Ak bar’s father, 
HumSyun, and the numerous structures at tatehpur Sikii 
best illustrate the style of his works, and the great mosque there 
IS scarcely matched in elegance and architectural effect j the 
south gateway is well known, and from its size and structure 
excels any similar entrance in India And his tomb at Sikandra, 
near Agra, is a unique structure of the kind and of great mt nt 

Under Jahftngir the Hindu features vanished from the style ; 
his great mosque at Lahore is in the Persian sty le, covered with 
enamelled tiles; his tomb near by (1630-1640) was made a 
quarry of by the Sikhs from which to build their temple at 
Amritsar At Agra, the tomb of Itimad-ud-daula (see Plate IV 
fig. 16), completed in 1628, built entirely of white marble and 
covered wholly by ptetra dura mosaic, is one of the most splendid 
examples of that class of ornamentation anywhere to be found 

The force and originality of the style gave way under ShAh 
Jahan (1627-1658) to a delicate elegance and refinement of 
detail, illustrated in the magnificent palaces erected in his reign 
at Agra and Delhi, the latter once the most exquisitely beautiful 
in India The most splendid of the Mogul tombs, and the most 
renowned building in India, is the far-famed mausoleum, the Taj 
Mahal at Agra (see Plate IV. fig 17), the tomb of Mumtaz Mahal, 
the wife of Shah Jahdn It is surrounded by a garden, as were 
almost all Moslem tombs The extreme delicacy of the Taj 
Mahal, the richness of its material, and the complexity of its 
magnificent design have been dwelt on by writers of all countries 
So also of the surpassingly pure and elegant Moti Masjid in the 
Agra fort, all of white marble . these are among the gems of the 
style The Jama Masjid at Delhi is an imp<jsing building, 
and Its position and an hitecture have been carefully considered 
so as to produce a pleasing effect and feeling of spacious elegance 
and well-balanced proportion of parts In his works Shah 
Jahan presents himself as the most magnificent builder of Indian 
sovereigns 

In Aurangzeb’s reign squared stone and marble gave way 
to brick or rubble with stucco ornament, and the decline of taste 
rapidly set in. 

The buildings at Senngapatam and Lucknow are of still later 
date, and though in certain respects they are imposing, they are 
too often tawdry in detail 
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INDIAN LAW. — The law in force m British India may be 
conveaiiently divided into five heads (i) The law expressly 
made for India by the British parliament, or by the sovereign. 
(2) English law in force in India though not expressly made for 
India (3) The law made by persons or bodies having legislative 
authority m India (4) Hindu law. (5) Mahommedan law. 
ITie first three of these are frequently described as Anglo-Indian 
law They are with rare exceptions territorial, t.e they apply 
generally, either to the whole of India, or to a given area, and 
to all persons within those limits. The last two are personal, 
I <• they apply only to persons who answer a given description 

1 The Imiv expressly made for India by the British Parliament 
or the Sovereign — 'I'here are in existence about 120 acts of 
parliament containing provisions relating to India The greater 
portion of these provisions relate to what may be called con- 
stitutional law, such as, the power of the East India company, the 
transfer of these powers to the crown, the powers of the secretary 
of state, of the Indian council, of the council of the govemor- 
gencral, and of the other councils in India, and so forth 
riio law made by the sovereign consists mainly of charters 
granted to the four high courts of Bengal, Madras, Bombay and 
the North-West Provinces. A great many charters were granted 
to the East India company, and some of the earlier ones contained 
very important provisions as to the legislative and judicial 
authority to be exercised in India, but these provisions are now 
obsolete 

2 The English Law m force tn India though not made expressly 
for India — A considerable portion of the law of England, both 
statute law and common law, was introduced into India by the 
assumption that when courts of justice were established m 
India, to be presided over by English judges, it followed that 
they were to administer English law as it stood at the time of 
the granting of the charter so far as it was applicable There 
has lieen ( onsiderable doubt as to when this assumption ceased, 
but the date generally assigned for this purpose is 1726. It 
only applied, however, to courts established before this date 
under the direct authonty of the crown, that is to the charter 
courts of Calcutta, Madras and Bombay, and at a very early 
date(2iGeo III.c 7o)thejurisdirtionof these courts was bmiteci, 
practically, to the inhabitants of the presidency towns and to 
suitors of European origin residing elsewhere Moreover, even 
m the presidency towns, these courts were directed to apply 
to Hinclus and Mahommedans their own laws in regard to all 
m.itters of inheritance and succession, family law and matters 
relaling to religion or caste. In the territories outside the 
presidency towns where courts of justice were esubhshed by 
the East India company, acting under the authority of the 
emperor of Delhi, the only assumption that could be made as 
to the law to be administered was that it was the law already 
m existence Acting on this assumption the company’s courts ad- 
ministered the Mahommedan criminal law which was the general 
law of the subjects of the Mopil emperor • the revenue system 
remained, as did also the existing relations of zemmdar and ryot, 
t e of the cultivator and of the persons intermediate between 
the state and the cultivator. In regard to matters of family 
law, inheritance and succession, religion and caste the company’s 
courts were expressly enjoined to apply the Hindu law to the 
Hindus, and the Mahommedan law to the Mahommedans. 
Of course it was also the duty of these courts to recognuie well- 
established local usages Thus practically all the topics of 
litigation at that time likely to arise were provided for. It was 
as time went on, when by intercourse with Europeans new ideas, 
and with them new wants, sprang up m the native populations, 
that gaps came to be discovered m the law To such coses the 
judges had been vaguely told that thejr were to af^ly “ the rules 
of equity and good conscience,” which they naturally sought 
in the English law The matters in which the notions of Enghsh 
law have most aflfected India are the power of completely 


separating the ownership of property from the enjoyment of 
It by means of trusts, the testamentary power, the creation of 
life estates, the substitution of one owner of property for another 
on the happenmg of some future event, the rules of evidence, 
criminal law, civil and ermunai procedure and the subordination 
of the executive to the ordinary law. Upon ail of these topics 
the law of India is mainly English. Not that the whole of it 
rests upon the slender authonty above desenbed Much of it, as 
will appear presently, was introduced by the Indian legislatures , 
much of It also, although ongmally mtroduced by the courts, 
has smee receiv^ legislative sanction 
3. The Law made by Persons or Bodies in India having Legisla- 
ivoe Authority , — As a general proposition it would be true to say 
that wherever a British authonty has legislated m India it has 
been largely influenced by the English law The legislative 
authorities in India are very numerous Those now existing are 
(i) the governor-general of India in council, (2) the governor 
of Madras in council , (3) the governor of Bombay in council ; 
(4) the heutenant - governor of Bengal in council, (5) the 
lieutenant - governor of the North-West Provinces m council ; 
(6) the lieutenant-governor of the Punjab m council , (7) the 
lieutenant-governor of Burma m council , (8) the lieutenant- 
governor of Eastern Bengal and Assam m council No legislative 
enactments of any kind passed in India before 1793 
m force In Bengal m the year 1793 forty-eight regulations 
(as they were then called) were passed in a single day, and it was 
assumed that all previous legislation in Bengal was thereby 
superseded. Similar regulations were passed about the same 
time, and the same assumption was made, m Madras and Bombay. 
As new territories were acquired by the government of India, 
the existing regulaticins were in some cases extended to them, 
but in other cases this was thought not to be convenient, and 
for these territories the governor - general m council issued 
general orders, not in the regular way of legislation but m 
exercise of his executive power Hence the distinction between 
“regulation” and “ non - regulation ” provinces Any doubt 
as to the validity of the orders so made was removed by the 
Indian Councils Act 1861 The term “ regulations ” was 
dropped after the passing of the 3 & 4 Will. IV t. 85 (1833), and 
since that time the word “ Acts ” has been m use. Acts are 
referred to by the year of their enactment 
Several attempts at extensive legislation in India, intended 
apparently as a step towards a general codification of the law, 
have been made rhe act of 1833 above mentioned directed 
the issue of a commission in India which was intended to survey 
the whole field of law and to sugge.st such alterations as appeared 
desirable Of this commission Lord Macaulay was a member 
It never attempted to perform the large task indicated in its 
appointment, but it produced a draft of the Penal Code (Act XIV 
of i860) It was not, however, until 22 years after Lord Macaulay 
left India that the Penal Code l^ecame law, and in the meantime 
the draft had been a good deal altered. The Penal (’ode is, un- 
doubtedly, the most important, as it is also the most successful, 
effort of Indian legislation It is to a large extent a reproduction 
of the English law of crimes But there are some important 
differences ; for whereas there are m English law no authoritative 
definitions of such important crimes as murder, manslaughter, 
assault and theft, and many kindred offences, the Penal Code 
seeks to define every crime with precision Moreover, the Penal 
Code imports into the definition of nearly every crime, and, 
therefore, into the charge on which the accused is tried, words the 
purport of which is to desenbe the state of mind of the- accused 
at the time the alleged act was committed, thereby making it 
necessary to ascertain at the trial what that state of mmd was. 
This in England is not necessary to anything like the same 
extent. For example m England, m order to charge a man with 
manslaughter all that is necessary to allege is that A killed B. 
But in order to charge a man with culpable homicide it is neces- 
sary to state with much particularity what the accused intended, 
or what he knew to be likely to happen when he did the act ; 
Mid this condition of mind must be proved at the trial. It 
IS true that this proof is facilitated b> certain presumptions. 
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but nevertheless it sometimes presents considerable difficulty. 
On the other hand, in dealing with offences against property 
the authors of the Penal Code have cleared away entirely the 
difficulties which have long beset the English law as to how to 
deal with a man who, havmg become possessed of property, 
dishonestly misappropriates it. English lawyers have tried to 
squeeze as many of these cases as they can into the crime of 
larceny. The Penal Code simply makes dishonest misappropria- 
tion a crime in Itself ^See further Criminal Law ) 

In 1853 and again in 1861 commissions were appomted m 
England to draw up a body of laws for India “ m preparing whith 
the English law should be used as a basis,” but the only 
direct result of these two comrrussions was the Indian Succession 
Act (Act X of 1865) But as Hindus and Mahommedans are 
excluded from the operation of this act its application is limited 
The wills of Hindus are provided for by Act XXI of 1870. 
Two important acts, however, were passed m India shortly 
after the attempt to legislate for India through commissions 
sitting in England came to an end, namely the Evidence Act 
(Act I of 1872) and the Contract Act (Act IX of 1872) Both 
these acts have been a good deal criticized Two other important 
acts passed somewhat later are the Transfer of Property Act 
(Act IV. of 1882) and the Trusts Act (Act IV. of 1882) 
These acts are all substantially reproductions of the English 
law 

'I he law relating to land revenue has lieen the subject of 
innumerable regulations and acts of the Indian legislature. A 
description of the revenue systems prevaihng in India will be 
found in the article on India. The law which governs the 
relation of ryots (t « cultivators) to those who for want of a 
better term we must call landlords has grown to a considerable 
extent out of the revenue system The view which was at first 
taken of this relation was unfortunately affected by English 
notions of the relation of landlord and tenant, but this view 
has been considerably modified in favour of the tenant by 
recent legislation 

Books of Referkncf on Anc.lo-Indian Law — Motley, A nalvtual 
Digest (1849) , Stokes, Anglo-Indian Codes ^1887) , llbert, Ciovern- 
ment of India (1906), which contains a very useful Tabic of Acts of 
Parliament and Digest of their contents, Strachey, India, its 
Administration and Progress (1903) . Baden-PoweU, Land Systems 
of British India (1892), Wigley, Chronological Tables of Indian 
Statutes (Calcutta, 1897) 

4 Hindu Law — The Hindu law is in theory of divine origin, 
and thciefore unchangeable by human authority. Ask a Hindu 
where his law is to be found, and he will reply “ In 
theShasters.” The Shasters are certain books supposed 
" to be divinely laspired, and all of great antiquity 
They contemplate a state of society very unlike that 
of the present day, or that of many c.entunes back It follows 
that these sacred writmgs, whilst tliey leave many of the legal 
requirements of the present day wholly unprovided for, contam 
many provisions which no Hindu even would now think of 
enforcing Consequently, m spite of the theory, the law had 
to be changed Legislation, which with us is the most potent 
as well as the most direct instalment of change, has had .scarcely 
any effect on the Hmdu law. Probably it never entered mto 
the head of any Hmdu before Bntish rule was set up m India 
that any human agency could be entrusted with the power of 
making or changmg the law , and although both the Indian 
legislatures and the Bntish parliament have full power to 
legislate for Hindus upon all matters without any exception, 
they have, m fact, hardly ever exercised this power as regards 
the Hindu law. Custom is a less direct instrument of clmnge 
than legislation, and operates more slowly and secretly, but its 
influence is very great. The custom which supplants dbe sacred 
law may indeed be as old as or older than the sacred law, and its 
existence may be due to the dnrmely inspired law having failed 
to displace it ; or the habits aiwi necessities of the people may 
have engrafted the custom upon the sacred law itself In either 
view there has been no difficulty m accepting custom where it 
varied from the sacred law. Indeed, the sacred books themselves 
recognize to some extent the operation of custom Thus we 
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find it said in the Laws of Menu (viu. 4, i), ” the king who knows 
the sacred law must inquire into the laws of castes, of districts, of 
gilds and of families, and thus settle the peculiar law of eai’h ” 
It IS to the influence of custom that the divergence between the 
Hmdu law of to-day and that of the Shasters is largely due. 
Another method by which law is developed, and one more 
subtle still, IS interpretation ; and it is one which m skilful hands 
may be used with considerable effect Without any dishonesty, 
people very often find in the language of the law words suffiaently 
vague and comprehensive to cover the sense which they are 
looking for The action of interpretation upon Hmdu law differs 
accordingly as it took place before or after the British occupation 
Formerly the only persons whose interpretation was accepted 
as authoritative were tlie writers of commentaries. But the 
Indian courts are very sparing m accepting modern commentaries 
as authoritative, though nevertheless they carefully record their 
own interpretations of the law, and these are alway's treated 
as authoritative. It follows, from the very nature of the mfluences 
thus brought to bear upon law, that not only have the sacred 
lxx)ks been departed from, but that different results have been 
arrived at in different parts of India 'fhe diffc nmccs have led 
recent writers to speak of five schools of Hindu law, called 
respectively the Benares school, the Bcmgal or Gauriya school, 
the Bombay school or school of western India, the Dravida 
school or school of southern India and the Mithila school- • 
the district last named being a very small one to the south of 
and adjoining Nepal, But it would be a great nustake to suppose 
that the differences between these so-culled schools are comjjar- 
able to each other m importance As will appear presently, 
It would be much more correct to speak of two schools, that of 
Be nares and that of Be ngal — the olhtir three being subcli visions 
of the first 

It will be convenient to give a short description of those 
of the sacred books which are actually in use m the Indian courts 
when they desire to ascertain the Hindu law Of these 
by far the first in imfxirtatu e, as well as the first in 
date, IS the one which we call the Laws of Manu 
It has been translated by Professor Buhler, and forms vol 
\xv of the “ Sacred Books of the East,” edited by Professor 
Max Muller If we examine it, we find that only about one- 
fourth of the book deals with matters which we should call 
legal, the rest being concerned with topics either purely religious 
or c.ercmonial. And of these topics only one, that relating to 
partition of family property, belongs to that portion of the 
Hindu law which is administered m the courts, and, as one would 
exjject, what is said on thus topic has been largely departed 
from under the influences aliove descriljed. Very little is known 
as to the date of the ]>aws of Manu. They are probably muth 
older than their present form, which Buhler places somewhere 
between 200 b c and a d 200 Of more interest than the exact 
date IS the state of society which they disclose. The tribal 
and nomadic stage had passed away. Society had so far settled 
down as to possess a regular form of government under a king 
The people were divided mto four great castes, representing 
religion, war, commerce and agriculture and servitude. Justice 
IS spoken of as administered by the king. Provision is made 
for the recovery of debts and the punishment of offences. There 
are rules relating to the pasture of cattle, trespass by cattle 
and the enclosure of cultivated fields There was evidently 
considerable wealth in the shape of horses, carnages, clothes, 
jewelry and money There us no mention of land in general 
as the subject of permanent private property, though no doubt 
the homestead and the pasture land immediately adjoinmg 
were permanently owned. 

The (so-called) Smnti of Yajnavalkya was, no doubt, a 
work of considerable importance in its day, and is still some- 
times referred to. It shows a somewhat more advanced state 
of society than the Laws of Manu. The occupier of land has a 
firmer hold upon it, and there seems to be even a possibility 
of transferring land by sale, llie date of it has not been fixed, 
but It is thought to be later than the Laws of Manu. 

The Smriti of Narada belongs to a still later period, perhaps 
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to the 5th or 6th century of our era. It goes more into detail 
than the other two Ijooks just mentioned 

flut far more important for practical purposes than these 
sacred books are the commentaries These are not sacred 
I'he most important of them all is that known as the Mitacshara 
rhe author of it was named Vijnaneswara. His work is a 
commentary on the Smnti of Yajnavalkya, and it is supposed 
to have been written m the latter half of the nth century. 
Only a portion of it is used by the law courts — that portion 
which relates to the partition of family property. The Mitacshara 
IS an important authority for Hindus all over India, and in the 
greater part its authority is supreme But there is one very 
important exception In the district which is sometimes called 
Bengal Proper (from its correspondent e with the ancient kingdom 
of Bengal, of which Gaur was the capital), and may be roughly 
described as the valley of the Ganges below Bhagalpur, the 
prevailing authority is a treatise called the Dayabhaga. It is, 
like the Mitacshara, as its name imports, a treatise on partition. 
The author of it was J imutavahana. There does not appear 
to be any more distinct clue to its date than that this author 
wrote after the 12 th century and before the 16th The very 
important points of difference between the two commentaries 
will be stated hereafter. In western India there is a commentary 
of authority called the Vyavahara Mayukha It belongs to 
the 16th century Generally its authority is secondary to 
that of the Mitacshara, but in Gujrat its authority is to some 
extent preferred In the south of India the Smnti Chandrika 
IS a work of importance. It belongs to the 13th century It 
generally follows the Mitacshara, but is fuller on some points 
The Vivada Chintamani is used in the small district of Mithila 
It IS said to belong to the 15th century 
The joint family is by far the most important institution 
of Hindu society, and it is only through the joint family that 
we can form a proper conception of the Hindu law. 
It IS the form in which the patriarchal system has 
tamiiy. survived in India There is nowhere in Hindu litera- 
ture, ancient or modern, a description of it as it has 
existed at any time In its general features it has always been 
too universal and too well known to be described In the 
I^ws of Manu we find very little about it, but what we do find 
IS of great interest. The subject is taken up with reference 
to a question which in every patriarchal system imperatively 
requires an answer What is to be done when a break-up of 
the family is threatened by the death of the common ancestor ? 
Up>on this subject the author of the l-aws of Manu says in chap. 
IX V 104 : “ After the death of the father and the mother, 
the brothers being assembled, may divide among themselves 
in equal shares the paternal estate, for they have no power 
over it while the parents live ” Then in v 105, “ or the eldest 
son alone may take the whole paternal estate , the others shall 
live under him just as they lived under the father.” And in 
V. Ill, ‘‘ Either let them thus live together, or apart if each 
desires to gain spiritual merit, for by their living separate merit 
increases, hence separation is meritorious ” 

We may put aside what is said about the mother, which 
IS probably a survival of polyandry, and is now obsolete, and 
fix our attention upon three important points : (i) Authority 
is attributed to the father during his life ; (2) the same absolute 
authority is attributed to the eldest son upon the father’s 
death, if the family remains undivided , (3) the sons are at 
liberty, are indeed recommended, to divide the property. Now, 
though there may be doubts as to how far this type of family 
was at any time the universal one, there cannot be any doubt 
that in those early times it largely prevailed, and that the 
modern Hindu joint family is directly derived from it. Moreover, I 
It must be remembered that what is here discussed is not owner- I 
ship, but managership. If the family remained undivided, the 
eldest son did not take the family property as owner , he only 
became the uncontrolled manager of it. So far as there was 
any notion of ownership of the family property, and it was in 
those early times quite rudimentary, it was in the nature of 
what we call corporate ownership. The property belonged 


not to the individual members of the family collectively, but 
to the family as a whole ; to use a modern illustration, not 
to the members of a family as partnership property belongs 
to partners, but as collegiate property belongs to fellows of 
a college Probably, however, in early times it never occurred 
to any one to look very closely into the nature of ownership, 
for until the question of alienation arises the difference between 
managership and ownership is not of very great importance ; 
and this question did not arise until much later When and 
under what circumstances Hindus first began to consider more 
carefully the nature of ownership we have no means of ascertain- 
ing But we have very clear evidence that there was at one 
time a very warm controversy on the subject Each of the two 
leading commentaries on Hindu law, the Mitacshara and the 
Dayabhaga, opens with a very long discussion as to when and 
how a son becomes entitled to be called an owner of the family 
property. Two conflicting theories are propounded One 
IS that the sons are joined with the father in the ownership 
in his lifetime , the other is that they only become owners when 
he dies, or relinquishes worldly affairs, which, according to 
Hindu ideas, like taking monastic vows, produces civil death. 
The author of the Mitacshara adopts the first of these views j 
the author of the Dayabhaga adopts the second , and this radical 
difference led to the great schism in the Hindu law. It follows 
that, according to the Dayabhaga view, the sons not being owners, 
the father is sole owner. He is both sole owner and uncontrolled 
manager According to the Mitacshara view the father and 
the sons together are the owners, not as individuals, but as a 
corporation But even this is not inconsistent with the father 
retaining his absolute control as manager. How far he has done 
so will be considered presently. 

Hitherto, for the sake of simplicity, the position of father 
and son has alone been considered , but now take the case 
of several brothers living together with sons and grandsons. 
What IS the nature of the ownership in this case, and in whom 
IS It vested ? Neither in the Dayabhaga nor in the Mitacshara 
IS this question discussed directly, but each of these com- 
mentaries discloses the answer which its author would give 
to this question According to the Mitacshara, of however 
many different branches, and of however many different members, 
a family may consist, they all form a single unity or corporation 
to which the family property belongs Not that this is asserted 
in so many words ; there is probably no Sanskrit word corre- 
sponding at all nearly to our word corporation But this is 
the only language m which a modem lawyer tan describe the 
situation I'he members of the family are not partners , no 
one can separately dispose of anything, not even an undivided 
share. It is quite otherwise under the Dayabhaga. The property 
belongs to the members of the family, not as a corporation, 
but as joint owners or partners Each is the owner of his 
undivided share ; but not all the members of the Dayabhaga 
family have a share in the ownership , the sons whose fathers 
are alive are entirely ext luded ; the owners are those mem- 
bers of the family of any age who have no direct living 
ancestor 

This was the nature of family ownership m its two principal 
forms, but the possibility that an individual member of the 
family could have something exclusively his own is clearly 
recognized in the Laws of Manu Thus in chap ix. v. 206, 
It is said, “ Property acquired by learning belongs solely to him 
to whom It was given, likewise the gift of a fnend, a present 
received in marriage, or with the honey mixture.” Artd agam 
in V. 208, “ What Ae brother may acquire by his labour without 
using the patrimony, that acquisition made solely by his own 
effort he shall not share, unless by his own will, with his brothers ” ; 
and these texts, as we shall see presently, are still of practical 
application. Nowhere has a strict farmly system prevailed 
without some analogous measure of relief (see Sir H. Maine, 
Early History of Institutions, p. no). 

The modem Hindu joint family is a community the members 
of which are all descended from a common ancestor, and the 
wives and unmarried daughters of those who are married. 
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Perhaps the wives and daughters might more correctly be 
said to belong to the family than to be members of it. In its 
complete form the family is said to be joint in food, worship 
and estate; and notwithstanding the divergence between the 
Mitacshara and Dayabhaga systems, the main external features 
of such a family are the same all over India. Every Hindu 
family has a common home. This does not mean that there is 
a single house in which all the members of the family con- 
tinuously reside, but there is one house where the family gods 
remain, where the wants of all the members of the family are 
provided for, where the family worship is conducted, and to 
which every member of the family is at any time at liberty to 
resort. This is the real home of a Hindu Any other residence, 
however long it may last, is looked upon as temporary. Here 
also the wives and children remain whilst the men are employed 
at a distance With regard to the enjoyment of the family 
property there is no distinction, except such as the members 
of the family themselves choose to make. Everything is enjoy- 
able m common This is the same all over India It is very 
necessary to distinguish between ownership and enjoyment 
Although the ownership of the family property under the 
Mitacshara differs very materially (as explained above) from 
that under the Dayabhaga, the enjoyment in both cases is the 
same There is one common fund out of which the wants of 
the family are supplied. No one is dependent upon his own 
contribution to the family fund. No one member can say to 
another, “ You have consumed more than your share, and 
you must make it good ” On the other hand, whatever is earned 
goes into the common stock. Though separate acquisition 
IS possible, it IS exceptional, and there is always a presumption 
that the earnings of all the members belong to the common 
fund, so that if any member claims property as self-acquired 
he must establish his assertion by evidence as to how he ac- 
quired it, and that he did so “ without using the patrimony.” 
The accounts of the family are kept by the manager, who is 
usually the eldest male, and he also generally manages the 
property. But he is assisted and controlled by the other member}, 
of the family. No separate account is kept of what each member 
contributes or receives. The expenditure on behalf of the various 
members of the family is scarcely ever equal, but this inequality 
creates no debt between the members of the family If any 
one IS dissatisfied he can protest, and if his protest is not listened 
to, there is only one remedy — he can demand a partition The 
powers of the manager are those of an agent it is very rare 
to find them formally expressed, and they must be gathered 
from the usual course of dealing, either amongst Hindus generally, 
or in the particular family to which the manager belongs , anil 
it IS the custom for all the adult male members of the family 
to be consulted in matters of serious importance The alienation 
of land IS always looked upon as a matter of special importance, 
and, except in cases of urgent necessity, requires the express 
assent of all the members of the family. 

If any member of a Hindu family who is one of the co-owners 
wishes for a partition, he can demand one, there never having 
Partition compulsion on the members of a Hindu 

family to live in common Of course in a Dayabhaga 
family there can only be a partition as between brothers, 
or the descendants of brothers , between a father and his 
sons there can be no partition, the sons not being owners. The 
father may, if he chooses to do so, distribute the property 
amongst his sons, and he sometimes does so , but this is a 
distribution of his own property, and not a partition The 
Father can distribute the property as he plea.ses. But the 
absolute power of the father in this respect has only been recently 
established. It used to be thought that, if the father made a 
distribution, he must give to each of his sons an equal share 
It IS now settled that the father is absolute. Under the Mitac- 
shara, the ownership being vested in the father and sons, there 
can be a partition between father and sons, and the sons can 
always insist that, if a partition is made, their rights shall 
be respected. Whether, under the Mitacshara law, the sons 
have the right to demand a partition in opposition to their 
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father has been much disputed. It is now generally considered 
that the sons have such a right 

In modern times if a partition takes place everything l:>elonging 
to the family in common must be divided, even the idols. If 
there is only one idol, then each member of the family will be 
entitled to a “ turn of worship,” as it is called It is, however, 
open to the members of the family to make any special arrange- 
ments either for retaining any portion of the property as joint, 
or as to the mode of carrying out of the partition, provided 
they can all agree to it. It is remarkable that in the Laws of 
Manu no such complete partition as can now be required is 
prescribed. A list of articles is given of considerable importance 
of which no partition could be claimed. In cliap ix v. 219, 
it IS said, “ A dress, a vehicle, ornaments, cooked food, water and 
female slaves, property destined for pious uses and sacrifices, 
and a pasture ground ” are all declared to be indivisible Land 
and the right of way to the family house were also at one time 
indivisible. These things, therefore, must have been used m 
common after partition had taken place, which looks as if the 
family were not entirely broken up , and it is possible that they 
inhabited several houses within the same enclosure, as is some- 
times seen at the present day. It is not always easy to sub- 
divide property amongst the sharers, especially where they 
are numerous , and cases occur where a better division could be 
made by selling the whole or a portion of the property, and 
dividing the proceeds This could always be done with the 
consent of all the sharers , and now by Act IV of 1893 of the 
governor-general in council it can be done with the consent of 
a moiety in value of the sharers 

Rulers in India are apt to look upon their territories as private 
property, but there is no instance on record of the succession 
to the throne being considered as partible On the contrary, 
in the families which now represent the small mediatized princes, 
the family property is frequently, by a special custom, considered 
to be impartible. The property descends to the eldest male, 
the younger members of the family getting allowances, generally 
m the form of temporary assignments of portions of the family 
property 

Of course only the family property can be divided, and if 
any of the members make a claim on the ground of self-acijuisition 
to exclude anything from partition, this claim must be considered , 
and if It IS upheld, that portion of the property must be excluded 
from partition TTiese claims sometimes give rise to a good deal 
of litigation, and are not always easy to determine It must 
be borne in mind, however, that self-acquired property becomes 
family property as soon as it has once descended Thus if a 
man by a separate trade earns Rs 10,000, and dies leaving two 
sons and the son of a third son, these persons form a joint family, 
and the Rs 10,000 is family property So also family property 
which has been partitioned remains family property still 'I hus 
if A, a bachelor, gets on partition a piece of land and afterward.> 
marries and has sons, under the Mitacshara law the father and 
sons form a jomt family as soon as the sons are born, and to 
this family the land belongs 

When we come to deal with the question of what shares are 
taken on partition, it is convenient to follow the example of 
the Hindu commentators, and to treat the subject 
of inheritance in conjunction with it The relative 
importance of these two subjects has not always been 
perceived, particularly by the early English writers on Hindu 
law H T. Colebrookp, the learned and accomplished translator 
of the Mitacshara and the Dayabhaga, published the two treatises 
together m one volume which he called The Law of Inheritance. 
But these treatises, although they deal mcidentally with inherit- 
ance, are both described by their authors as treatises on partition 
only , and this, no doubt, is because the subject of inheritance, 
apart from partition, is of comparatively small importance 
Inheritance is the transfer of ownership which occurs at and m 
consequence of a death. It follows from this that in a Mitacshara 
jomt family there is no inheritance. The death of a member 
of the family makes no change m the ownership , not any more 
than the death of a fellow in the ownership of a college, or of 
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a shareholder m the ownership of a railway company In a 
Dayabhaga family there is a case of inheritance whenever a 
member dies The share of that member descends to his heir 
But here, again, no perceptible change m the affairs of the family 
IS occasioned thereby The enjoyment of the family property 
is no more affected thereby than by a death m a Mitacshara 
family It is only when a partition takes place that the devolu- 
tion of the shares by inheritance has to be traced Inheritance, 
therefore, vVpart from partition, has not to be considered when 
we are dealing with family properly under either system 

Let us now consider partition m a Mitacbhara family Of 
course the only persons who can claim a share are the members of 
the family These, as has lieen said, are the male descendants 
of a common ancestor through males, their wives and daughters. 
But the females are entirely excluded from any share on a 
partition, and we have to consuler the males only The rule 
for ascertaining the share to which each memljer of the family 
IS entitled ran lie best explained by the following diagram, 
which represents the male memliers of a Mitacshara family 
of whom A is the common ancestor — 


A 
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The whole family may be considered as forming one group, 
w’hich may conveniently be called the group A , and it is evident 
on inspection that the family may be subdivided into a number 
of smaller groups each similarly organized, each group consisting 
of a man and his own male descendants Thus besides the group 
A we have the group B, consisting of B and his descendants , 
the group C, consisting of C and his descendants , and so on 
A group may die out altogether, as if U and W were to die 
(hildless, R and M being already dead The rule of partition 
proceeds upon the supposition— not an uruiatural one— that a 
family, when it breaks up, separates always into groups, and that 
the shares are moulded accordingly For example, suppose that 
when the partition is made the surviving members of the family 
are N, 0, S, T, X, Y, Z , then to find the shares we must go back 
to the common atuc«!tor and reconstruct the pedigree There 
were at first four groups, but at some time, it is immaterial when, 
bv the death of E and all his descendants the groups have 
been reduced to three, hence the first step is to divide the 
property into three etpial parts, assigning one to each group 
The group B was originally represented by tlirec smaller groups, 
but now bv only two, the groups F and G, and to each of these 
we assign J of \, or J And, of the I assigned to the group F, N 
will get and 0 wnll get j‘ ^ The other | is divided between the 
groups P and Q, each group getting Then in the group 
P, X and Y will each get while Z, as the sole representative 
of the group Q, wnll get It may be noted m passing that 
this principle of division survives m the succession f>er stirpes, 
of which wc find so many examples in other systems of law which 
had their origin in the patriarchal system By a similar process 
we should find that S and T each got J of the property, they 
being the sole representatives of the groups C and D respectively 
For the sake of simplicity w c have taken a case where no example 
ocairs of a father and son being both alive at the time of partition 
But suppose P to he alive m addition to the persons mentioned 
above, then the group P gets and that group consists of 
three persons, P, X and Y There is no precise rule as to how 
the partition was to be made m such a case in the older Hindu 
law, and it is rarely that a partition takes place between father 
and sons, but if there should be one it is always assumed that the 
shares are equal, t e m the case under consideration each would 
take . 5 ^ 

Turning now to a Daytibhaga family, we find that the property 
IS vested, not in the family as a whole, but m certain individual 
members of it — that is to say, m those male members of the 


family who have no ancestor alive. And inasmuch as the 
undivided share of each member is his own, it follows that at 
his death inheritance will operate and it goes to his heirs. 
In order, therefore, to find what share each member takes on 
partition under the Dayabhaga, we must inquire into the history 
of the family and ascertain what share h^ become vested m 
each member of the family by the ordinary rules of inheritance 
The rules of inheritance, as laid down m the Dayabhaga, are 
not very dissimilar to those which we find m other parts of the 
world Everywhere we find that a man’s property is taken 
by his nearest relatives, but there are differences in the way 
in which proximity is reckoned Everywhere also there is a 
preference given to males and the relatives through males over 
females and the relatives through females, but there are differences 
m the extent to which this preference is carried 'I he relatives 
of a man through males are called his agnates , the relatives of a 
man through females are called his cognates In the Hindu 
law as at present administered there is no primogeniture, and a 
deaded preference of males over females and of agnates over 
cognates With regard to the question of proximity, the Daya- 
bhaga lawyers deal with the matter in a very curious way 
j All Hindus, as is well known, offer some sort of sacrifice to their 
deceased relatives, and the person by whom the sacrifice is to 
I be offered as well as the nature of the offering are very carefully 
prescribed These sacrifices are said to confer a “ spiritual 
iienefit ” upon the deceased, and this spiritual benefit is greater 
or less according to the nature of the offering and the person who 
offers it Now the Dayabhaga lawyers say that the person 
whose offering confers the greatest spiritual benefit is entitled 
to succeed as heir This being the theory, w'e must see 
what rules govern in India the offering of sacrifices to the 
dead 

'ITie most important offering is that of the pinda, or rice cake, 
and the persons who are entitled to make this offering to the 
deceased are called his sapmdas '1 he offering next in importance 
is that of the lepa, or fragments of tlie cake, the crumbs as wc 
might call them, and the persons who make this offering are 
called saknlyas The offering of least importance is the simple 
libation of water, and persons connected by this offering are 
called sumonadacas But who are sapmdas, sakulyas and 
samonadacas respectively, and of each class whose offering 
IS most efficacious ? Practically we shall find that this question 
IS solved l>y rules of consanguinity not unlike those which we 
meet with elsewhere First of all come the sons , their offering 
IS most efficacious, so that they are the nearest heirs and all 
take equally Then come the sons’ sons ; then the sons’ sons’ 
sons Here wc break off The line of inheritance is not continued 
lieyond the great-grandsons There are other cases m which, 
as we shall see, there is a similar break when we get three degrees 
away from the propositus • nor is this peculiarity confined to 
the Hindu law. We find traces of a similar break in the Roman 
and in the Teutonic law After the great-grandson comes the 
widow It IS difficult to establish her claim on the ground of 
spiritual benefit, and it rests upon authority rather than principle. 
The opinions of ancient writers on the subject are v'ery conflicting 
They are set forth at great length in the Dayabhaga, with a 
conclusion m favour of the widow Probably the intrusion of 
the widow is connected with the fact that she could m early 
times by cohabitation with a lirother, and in later times by 
adoption, procure an heir to her sonless husband. Next to the 
widow come the daughters and then the daughters’ sons Their 
position, again, may be referred to the notion which prevailed m 
early times, that a Hindu who had no son of his own might 
take one of his daughters’ sons and make him his own. Then 
comes the father, then the mother, then the brothers, then the 
brothers’ sons, and then the brothers’ sems’ sons The sisters 
are excluded, but their sons succeed after the brothers’ sons’ sons ; 
then come the brothers’ daughters’ sons Then, leaving this 
generation, we go a step backward, and proceed to exhaust 
the previous generation in precisely the same way It is only 
necessary to enumerate these m their order : father’s father, 
father’s mother, father’s brothers, father’s brothers’ sons. 
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father’s brothers’ sons’ sons, father’s sisters’ sons, father’s 
brothers’ daughters’ sons Then going another step backwards 
we get father’s father’s father, father’s father’s mother, father's 
father’s brothers, father’s father’s brothers’ sons, father’s 
father’s sisters’ sons, father’s father’s brothers’ daughters’ sons 

So far the line of succession is confined either strictly to male 
agnates, or to persons who may restore the broken line of male 
agnate relationship But at this point, under the Dayabhaga, 
instead of exhausting the male agnates still further, as we might 
expect, we turn now to the cognates, i e the relatives of the 
deceased through the mother It is said that these are also in 
some way sapindas They are generally called bandhus 'rhere 
is some difficulty in finding out the order in which they succeed, 
and since it is rare that an heir has to be sought outside the 
father’s family, the question has not been much discussed 
The question would have to be decided by the religious doctrine 
of spiritual benefit, and it is not improbable that Hindus who are 
accustomed to keep up the sacrifices which confer the benefit 
would be able to say whose sacrifice was most efficacious 
When all the sapindas both on the father’s and mother’s side 
are exhausted, we then go to the sakulyas, and practically these 
are found by continumg the enumeration of agnates upon 
the same principle as that already indicated through three 
generations lower and three generations higher On failure of 
the sakulyas we should have to fall back upon the samonadacas, 
but probably all that can be said with certainty is that the 
sakulyas and samonadacas between them exhaust entirely 
the male agnates of the deceased Where there are several 
persons whose offerings are equally efficacious, i e who stand 
m the same relationship to the deceased, they all take the male 
descendants per stirpes, and the other relatives of the deceased 
per capita 

These, then, are the rules which govern the ascertainment 
of the shares of the members of a family on a fxirtition Neither 
m a Mitacshara family nor in a Dayabhaga family have they 
any effect so long as the family remains joint • it is partition, 
and partition only, which brings them into play, and it is to this 
event rather than death that Hindu lawyers attach the greatest 
importance. Nevertheless all property in India is not joint 
property. Under the Mitacshara as well as under the Dayabhaga 
separate property may be acquired, and then, of course, we have 
true inheritance, for which the law must provide So far as 
regards the Dayabhaga, the rules whu h govern the inheritance 
of separate property are (as we should expect) precisely the 
same as those which govern the inheritance of a share, and it is 
therefore unnecessary to restate them. But it remains to lay 
down the rules of inheritance for separate property under the 
Mitacshara law. They are not based by Mitacshara writers upon 
any religious prmciplc, as under the Dayabhaga, yet the result 
is not widely different First come the sons, then the sons’ sons, 
and then the sons’ sons’ sons. Then the widow, whose right 
has been disputed, but was long ago established , then the 
daughters, and then the daughters’ sons After these come the 
parents, and it is peculiar that of these the mother comes before 
the father, then the father’s sons and then the father’s sons’ 
sons. Then we go back to the preceding generation, and follow 
the same order — the father’s mother, the father’s father, the 
father’s father’s sons, the father’s father’s sons’ sons After this 
we go back another generation, and again follow the same order — 
father’s father’s mother, father’s father’s father, father’s father’s 
brother, father’s father’s brother’s son From this point the 
statements of Hindu lawyers as to the order of succession are very 
scanty and vague One thing is certain, that under the Mitac- 
shara law no cognates (relations through females) are admitted 
until all the agnates (relations through males) are exhausted 

So far we have considered intestate succession only, and 
the power of testamentary disposition is unknown to the true 
wnh Hindu law. It was introduced by the decisions of the 
British courts of justice By a will is meant a declara- 
tion by a man of his wishes as to the disposition of his property 
alter his death, taking no effect during his life. A wiU is therefore 
by its very nature revocable. The general question whether a 
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Hindu could dispose of his property by will arose m Bengal 
when Hindus began to attempt to dispose of their property 
after their death according to the English method At that 
time there was a doubt whether the father was so completely 
absolute that he could dispose of his property to the extlusion 
of his sons, even in his lifetime. As soon as it was settled that 
he could do so, it was assumed that he could also make a will 
It seems never to have been asked why it was that up to this 
time no Hindu had ever made a will, or to question the radically 
false assumption that the power of alienation inter vivos and 
the power of testamentary alienation necessarily go together 
A long senes of decisions confirmed by the legislature has, 
however, established tliat a Hindu in modern times can dispose 
of any property of which he is the sole owner In other words, 
a Hindu can dispose by will of his self-acquired property, and 
under the Dayabhiiga a Hindu can dispose by will of his share 
in family property But the courts which created the testa- 
mentary jxiwer have also limited it to disposition in favour 
of persons living at the time of the testator's decease, thus 
avoiding many of the fanciful dispositions of property to which 
testators in all countries are so prone But, curiously enough, 
this restnction, salutary as it is, has also been based on the notion 
that a testamentary disposition is a gift from the testator to 
the object of his bounty 

In almost all countries at an early stage of civilization some 
legal provision exists by which debtors can be compelled by 
their creditors to pay their debts, and by which, o^bta 
if they fail to do so, their property can be seized 
and applied to this purpose But the extent to which this can 
be done vanes very considerably. So long as the family system 
exists in Its primitive vigour it acts as a protection to the family 
property against the extravagance of a single mcmlxT, and wc 
often find that even when the family system has almost, or 
completely, disappeared, there is an unwillingness to deprive 
the future representatives of the family of their land and houses. 
Doubts, too, have arisen as to whether the same right which 
a creditor has against his living debtor can be exercised after 
the debtor’s death against those who have succ'eeded to his 
property In India these two considerations have been deeply 
affected by a principle enunciated by Hindu lawyers (traces 
of which we find in many Eastern countries), that a man who 
dies in debt suffers cruel tortures m a future state, and that it is 
the imperative duty of his own immediate dependants to deliver 
him from these tortures by discharging his liabilities Whether 
this should be looked upon as a legal, or only as a purelv religious 
duty, might be questionable the courts have seized upon it 
as a basis for laying down m the broadest manner the just 
rule that those who take the benefit of succession must take 
the burdens also The subject is one w'hu h has caused a great 
deal of litigation in India, and whilst some points Iiave been 
clearly settled, others are still being slowly worked out As 
the matter stands at present, it may be safely said that all 
separate property is liable for the debts of the owner, both in 
his lifetime and after his death m the hands of his heirs I'hc 
same may be said of the share m the family property of the 
memlier of a Dayabhaga family, of which share he is the owner 
So also the family property under both the Dayabhaga and 
Mitacshara is liable as a whole for the debts incurred on behalf 
of the family as a whole As regards the question of the liability 
of the family property for the separate debts of the members 
of a Mitacshara family, the courts have held that the sons 
must pay their father’s debts. Of course illegality would be an 
answer to the claims of the creditors against the heirs, just 
as It would be an answer to the claim against the original debtor , 
but there is some authority for saying that a debt contractecl 
for an immoral though not an illegd purpose would not be 
enforced against the heir Accorcling to modem decisions 
also, if judgment and execution on a separate debt are obtained 
against the member of a Mitacshara family, the share which 
would fall to him upon a partition may by process of law be 
set apart and sold for the benefit of the creditor 

The doctrine of what is called maintenance plays an important 
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part m the Hindu law, and, as we shall see, it modifies con- 
siderably the rigour of the Hindu law in excluding from the 
succession females or persons suffering from mental 
bodily infirmity The right of maintenance under 
^ * the Hindu law is the right which certain persons 

have to be maintained out of property which is not their own 
The persons who in certain circumstances have this right are 
sons, widows, parents and unmarried daughters and sisters 
The claim of the widow arises at the death of her husband , 
of a t hild at the death of its parent, and so forth. The claim 
is not for a bare subsistence only, but to such a provision as 
IS suitable to the claimant having regard to his or her position 
in life. Of course the sons are generally heirs, and an heir can 
have no claim to maintenance , but a son excluded by any 
mental or bodily defect would have a right to maintenance 
The girls are generally married in infancy, and after marriage 
they have no claim to maintenance from their own family 
The must frequent claim is by the widow , and it is a very 
important one, because she can sometimes, through the assertion 
of this chum, put herself almost in the position of an heir If 
a Hindu under the Dayabhaga dies leaving sons and a widow, 
the widow IS entitled to maintenance, and whilst the family 
remains joint she can claim to be suitably maintained, in the 
family if she remains m her husband’s house, or out of it if she 
goes elsewhere But if a partition takes place she is entitled 
to have a share equal to that of the sons set aside for her use 
She tun even, if she thinks that the sons do not treat her properly, 
apply to the court to compel the sons to give her a separate 
share This, of course, gives her a very strong position Whether 
m a Mitacshara joint family the widow enjoying maintenance 
can in any case claim a share on partition is doubtful 
In some respects, and as regards some kinds of property, 
the ownership of women under the Hindu law differs from 
, that of men These differences depend on the source 
pnperty which the property is derived If a woman has 

inherited property from a male, or as a gift by her 
husband, or has obtainecl it as a share on partition, she 
does not own it in the same way as a man would do ; she 
obtains only a kind of restricted ownership. She has the full 
enjoyment and management of it, but she cannot sell it, or 
give It away, or dispose of it by will , and at her death it goes 
not to her heirs but to the heirs of the person from whom she 
obtained it ; her ownership simply comes to an end If she 
obtained it by inheritance from a male, it will go on her death 
to the heirs of that male , if as a share on partition it will be 
divided amongst the other sharers , if as a gift from her husband, 
to the heirs of the husband. As regards property otherwise 
obtained she is in the same position as any other owner, but the 
rules of inheritance applicable to it are somewhat peculiar 
It would be a mistake to look upon the restricted ownership 
of a woman as what the English lawyers call a life estate There 
IS no such thing as a remainder or reversion The whole estate 
IS vested m her. If we endeavoured to describe the position 
of affairs at her death in the technical language of the English 
law of real property, it would be more correct to say that there 
was a shifting use The restriction on alienation is sometimes 
removed where there is a danger that the property might other- 
wise be lost, as for example when the property is likely to be 
sold for non-payment of government revenue, in which case a 
portion may, if necessary, be sold by the woman so as to save 
the remainder So also a woman who has no other means of 
maintaining herself, or of providing for the performance of 
religious duties which are incumbent upon her, may sell so 
much of the property as will produce the necessary funds. It 
would be difficult for a purchaser to know whether he would 
be safe in purchasing from a widow selling under necessity, 
and more difficult still to preserve evidence of the necessity 
in case the necessity were disputed Of course the woman 
herself could not dispute the validity of the sales, but those who 
take after her might do so Consequently it is not unusual 
to obtain the concurrence of the person who at the time of the 
purchase is entitled to succeed if the widow were dead, and 


It has been held that if this person concurs in the sale, no one 
else can dispute it on the ground that it was unnecessary 
The subject of marriage is dealt with at considerable length 
in the Laws of Manu, and it is clear that, as originally conceived, 
marriage under the Hindu law consisted in nothing 
more than the mere possession of the woman, however 
obtained, by the man with the intention of making 
her his wife Eight kinds of marriage are enumerated, 
and to each kind is assigned a separate name The first four 
kinds are merely different forms of gift of the girl by her father 
to the husband The other four kinds are — obtaining possession 
of a girl by purchase, fraud, ravishment or consent of the girl 
herself. But the simple gift of the girl by her father without 
any bargain or recompense was even then considered the most 
reputable form of marriage, and it is now the only one in common 
use amongst orthodox Hindus. The sale of the daughter was 
even in those early times stigmatized as disgraceful, but it was 
valid , and even now, if there were an actual transfer of the girl 
by the father, it is scarcely probable that the courts would inquire 
whether any mdiu cment was given for the transfer The trans- 
action takes place entirely between the father of the girl and the 
future husband , the girl has nothing to do but to obey If 
the girl has no father, then it will be the duty of her nearest male 
relatives to dispose of her in marriage If, however, the girl 
IS not married when she attains puberty (which is very rare), 
then she may choose a husband for herself "I he father cannot 
dispose of his son m marriage as he can of liis daughter, nor 
is anything said about his consent in the matter , though in 
the case of a very young boy there can be no doubt that the 
consent of one or both parents is obtained The marriage of 
very young boys is very common, and is certainly valid 
The ceremonies which precede and accompany a marriage 
are very numerous By far the most important is that which 
consists in the bridegroom taking the bride’s hand and walking 
seven steps Amongst Hindus generally the performance 
of this ceremony following upon a betrothal would be treated 
as conclusive evidence of a marriage, whilst the omission of it 
would, amongst orthodox Hindus, be almost conclusive that no 
marriage had yet taken place But still any particular customs 
of the tribe or caste to which the parties belonged would 
always be considered, and it cannot be said that the completion 
or non-completion of this ceremony is universally conclusive 
as to the existence of a marriage There may be communities 
of Hindus which require something more than this , there 
are certainly some which require something less, and others 
which require something altogether different. There are lower 
castes in some parts of India calling themselves Hindus in 
which the only ceremony accompanying a marriage is giving 
a feast to which the members of the two families are invited 
The marriage of Hindus is complete without consummation ; 
and as girls are almost invariably married before the age of 
pul>erty, and sometimes long before, consummation is generally 
deferred, it may be, for several years. But all this time the 
parties are husband and wife, and if the husband dies the child 
becomes a widow The condition of these child widows in 
India is certainly not an enviable one, for practically they can 
never hope to marry again Whether the second marriage would 
be lawful was a disputed point in Hindu law until an act of 
the Indian Legislature (Act XV of i860) declared in favour 
of the opinion that the widow might remarry But the social 
prejudice against remarriage is still very strong, and such 
a marriage rarely takes place If the widow has inherited 
any propierty from her husband, she loses it by contracting 
a second marriage. There is no legal restraint upon the number 
of wives that a Hindu may marry, but polygamy is not practised 
so largely as is sometimes supposed. 

Members of the three higher castes are forbidden to marry 
a woman of the same gotra as themselves Literally a gotra 
means a cattle-yard, and the prohibition is considered to exclude 
marriage between all those who are descended from the same 
male ancestor through an uninterrupted line of males. This 
rule is said not to apply to Sudras. But there is another rule 
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which applies to all Hindus, and prohibits the marriage of 
a man with a girl descended from his paternal or maternal 
ancestors within the sixth degree The working out of the rule 
IS a little peculiar, but the result is to give a rather wide rule 
of exclusion of both agnates and cognates. There is, however, 
this important exception to these rules of exclusion — that if a 
fit match cannot otherwise be procured, a man may many a 
girl within the fifth degree on the father’s side and the third 
on the mother’s. Practically this reduces the limit of exclusion 
to that last stated, because no one but the parties themselves 
with whom the choice rested could say whether or no any other 
suitable wife was av ailable to the husband. 

A Hindu must also marry within his caste * a Brahmin must 
marry a Brahmin, a Rajput must marry a Rajput, and a Sudra 
must marry a Sudra Whether there are any other representa- 
tives of the four original castes is very doubtful, and even the 
claim of the Rajputs to represent the military caste is disputed. 
Still the rule of prohibition is so far clear But there are innumer- 
able subdivisions of Hindus which are also called castes, and as 
a matter of fact these minor castes do not intermarry. How 
far such marriages would be lawful it is difficult to say The 
matter is entirely one of custom The ancient Hindu law 
furnishes no guide on the subject, because under the ancient 
law the intermarriages of persons of different castes, even the 
highest, though they were considered undesirable, were recog- 
nized as legal Modern Hindus seem disposed to deny the 
validity of marriages between persons of different castes in either 
sense of the term 

Divorce, in the sense of a rupture of the marriage tie, is not 
known to the true Hindu law. But unchastity deprives a wife 
of all her rights except to a bare maintenance, and this without 
any legal proof She cannot succeed her husband as his heir, 
and of course she cannot remarry A little confusion has been 
caused by the fact that a Hindu husband sometimes goes through 
a private ceremony which is erroneously called a divorce But 
this is only done in order more effectually to bar an unchaste 
wife from succeeding to his property Some very low castes are, 
however, said to allow a husband to divorce his wife, and even 
to allow the divorced wife to marry again The single case m 
which a Hindu marriage can be dissolved by a court of law is by 
a proceeding under Act XXI. of i860, which was passed to meet 
the difficulties which arise when one of the parties to a Hindu 
marriage becomes a Christian In this case, if the convert after 
deliberation during a prescribed time refuses to cohabit any 
longer with the other party, the court may declare the marriage 
tie to be dissolved, and a woman whose marriage has been thus 
dissolved is declared capable of marrying again 

An interesting chapter in the history of the modern develop- 
ment of Hindu law is that of the practice of what we call Suttee, 
Sutue though, properly speaking, the native term {Salt) 

“ denotes, not a practice, but a person, t.e. a faithful 

wife. The practice in question is that of the widow burning 
herself with her husband when his body is burned after his death 
This, according to Hindu ideas, is a laudable act of devotion 
on the part of the widow, and when Great Britain first began to 
administer the law in India it was not uncommon. The new- 
comers had not as yet taken upon themselves the responsibility 
of altering the law, but of course Bntish officers did what they 
could to discourage the practice, and especially to prevent any 
pressure being put upon the widow to perform the sacrifice 
They could also take advantage of any circumstance which 
would render the case an improper one for the performance of the 
sacrifice, as, for example, that compulsion had been put upon 
the widow, or that the burning did not take place with the body 
of the hus^nd But if the proceedings were according to Hindu 
notions regular, it was contrary to the principles on which the 
governor-general then acted to interfere, and British officers 
had frequently to stand by, and, by not interfering, to give a 
sort of sanction to the sacrifice When later the servants of 
the East India company began to assume a more direct responsi- 
bility for the government of the country, many suggestions 
were made for legislative interference. But, acting on the 
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salutary principle that it was unwise to interfere in any way 
with the religion of the people, the government abstained from 
doing so. In the meantime a considerable body of opinion 
against the practice had grown up amongst Hindus themselves, 
and at length the government thought it safe to interfere. By 
Regulation XVII. of 1829 widow-burning was declared to be 
a criminal offence The measure produced no serious opposi- 
tion There was hardly a single prosecution under this Regula- 
tion ; and from this time the practice of ividow-burnmg has 
entirely disappeared from that part of India which is under 
British rule. 

There are certain peculiarities in the relation of father and 
son in India which have given rise to the suggestion that there 
is no relationship between sonship and marriage, 
and that the notion of sonship m India is founded J^aloa. 
entirely on that of ownership — ownership of the 
mother and a consequent ownership of the child But the 
arguments by which tins view is supported do not appear to be 
sufficient The rights of a father over his son, and of a husband 
over his wife are, it is true, so far like the rights of ownership 
that both are in the nature of rights in rein — that is, they are 
available against any person who infringes them ; but it is 
contrary to established usage to speak of rights over a free 
person as rights of ownership, and no one is prepared to say that 
the wife or child are slaves of the father There is no reason for 
abandoning in India the ordinary view, that .sonship depends 
on marital cohabitation between the father and mother. There 
are undoubtedly m certain special and exceptional cases methods 
of acquiring sons otherwise than by marital cohabitation But 
these contnvances can only be resorted to when there is no son 
' by marriage, and the fiction which, as we shall see, is resorted 
to to conceal the true nature of these contrivances, would be 
entirely meaningless, as would most of the rules which regulate 
them, if sonship m general was based entirely on ownership. 
There were at one time more contrivances than there are now 
for supplying the want of male issue by marriage At one time 
a son could be begotten for a man who was dead by cohabitation 
of his widow with a member of his family or perhaps even with 
a stranger This is generally looked upon as a survival of poly- 
andry But this practice, though alluded to in the Laws of Manu 
as still subsisting, is now entirely obsolete So there was a 
custom at one time by which a father could appoint a daughter 
to raise up male issue for him. The head of the family could 
also, if he had no son born m wedlock, accept as his own any 
child bom m his house whose mother was not known or not 
married So he could accept as his own the son of his wife bom 
before marriage, or the son of his concubine In the last three 
cases he may have been, and probably was, himself the father. 
But none of these contnvances for procuring a son is now in use 
The only contrivance now employed for procuring a son, in the 
absence of one bom in wedlock, is by taking into the family 
the son of another man who is willing to part with him. This is 
called adoption. There are two kinds of adopted sons • one 
called dattaka and the other kritrima. The former is in use 
all over India , the latter only m Mithila The following rules 
apply to the dattaka born of adoption • A man can only adopt 
who IS without issue capable of inheriting his property, of 
performing the funeral ceremonies for himself, and of making 
the necessary offerings to his ancestors. A woman cannot adopt 
But by the authority of her husband, and acting on his behalf, 
she may select a son and receive him into the family. A man 
can adopt a son without his wife’s assent , nevertheless, the son 
when adopted becomes the son of both parents. 

Hindus consider it a grievous misfortune that the Ime of male 
descent should be broken The due performance of the sacrificial 
offerings to the dead is thereby interrupted. Probably this 
explains the great latitude given in some parts of India to the 
widow to adopt a son on behalf of her husband in case he has 
died sonless 'Fhere is a text which says, “ Nor let a woman 
give or accept a son unless with the assent of her lord ” But the 
lawyers of western India do not consider that any express 
permission to adopt is necessary, and take it for granted that she 
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always has, that permission. la Southern India, also, the widow 
may adopt without express permissioni, but the sapirnkis must 
give their sanction to make the adoption valid. Elisewhere the 
words have received their na^narai mterpretation, namely, that 
the husband must m some way indicate his intention that his 
widow should have amthority to adopt. The only person to 
whom an authonty to adopt can be given is the wife or wkIow , 
and no widow can be compelled to exercise her power to adopt 
if she drots not wish to cio sov The father has abaohide power 
to give away his son in adoptioa even without tlie consent of his 
wife But her consent is generally asked and obtained before 
the son is given. After the father’s death the widow may gjve 
a son m. ac^tion. The rule which in former times rendered it 
necessary that the nearest male sapmda should be adopted is 
obsolete, and the adoption of a stjranger » valid, although nearer 
relatives otherwise suitable are in existence A man may adopt 
aay child wbome moither he could have marrsed if she had be^ 
singlh if hie canid' not bare done so, then he cannot adopt her 
child ► The reason given in the text is that the adopted son must 
bear the resemblance of a son. This recalls the dictum of the 
Roman \a.vf—adoptio fiaturam ttntiatut. The iidopted son anil 
the adopting father must be of the same caste. The- period 
fixed for adoption by the throe lugher castes is before the cere- 
mony of upandyana, or mvestiture o£ the child with the thread 
which these castes always wear over the left shoulder. For 
Sudrasy who hare no thread, the period is prior to the marriage 
of the child There haa been much difference of opinion aa to 
whether an only son can he given and received m adoption 
It IS now settlbd tliat the texts which discountenance tins : 
adoption do not ccmstitiute a prohibition which the law will ] 
enforce 

Tlicre IS sometimes a diffiaihy m ascertaining whether or no 
an adoption haa ajctually taken place. There must be a fmal 
giving and neceiving of the child, in adoption, and for Sudras 
nothing more is required. For the twice-born classes it is not 
finally settled whether any religious ceremony is actually 
necessary m order to render the adoption valid. But some 
religious eeremony m ahnost all cases accompanies the ailoption, 
so that the absence of any such ceremony wiU always raise a 
suspicion thai thci adoption, though it may have been contem- 
plated and some steps taken towards li, had not been finally 
completed. If an adoption were ui itself invalid, no acquiescence 
and no lapse of time could make iit valid — just as an invalid 
marriage co<uld not be similarly validated. But acquiescence 
by the family would be strong evidence of the validity of an 
adoption, and the rules of limitation by barrmg any suit m which 
the question could be radsed might render the adoption practically 
unassailable. 

The Icntrimn adoption is altogetlier different , although the 
adopted son performs the ceremonies lots his, adopting father’s 
family, and has a right to succeed, he is nevertheless not cut off 
from his own family. A person of any age may be adopted, and 
he must lie old enough to, be able to consent to the adoption, as 
without this consent it cannot take place In this form a fenaale 
can adopt, and no ceremonies are required. 

Autrorjtibs —Hindu Law J D Mayne, Hindu Law (London, 
iBOz) : Colebrooke’s Treaties on the Hindu Law of Inherttojice 
(CaJcutl.-i. iHw) , Stokea’s Htndu Law Boohs (Madras, 1865) , West 
and Bidder, A Digest of the Hindu Law of Inheritance (Bombay, 
1878) , logendra N.^th Bhattachiwya, A Commentary on Hindu 
Laiv (CalGutla, 1894) , Rajkumar Sarvadhikan, Prmatples of the 
Hindu Law of Inheritance (Calcutta, , Gooroodass Banerjee, 

T he Hindu Law of Marrtagfi. and Stridhana (Calcutta, 1 896) ; Jogendra 
Chundar, Principles of Hindu Law (Calcutta, 1906) 

5. MakoMMudm Law. — The Mahommedkan law is always 
spoken of by Mahommedons as a sacred law, and as contained 
m the Koran. But the Koran itself could not have supplied 
the wants even of the compamtively tude tribes to whom it was 
first addressed Still kss has it proved sufficient to satisfy the 
requirements of successive genemtions. No doubt the great 
veneration which Mahommedans have for the Koran has caused 
them to be less progressave than members of other religious 
creeds. But m human affairs some change is inevitable^ and 


the law of the Koran, like other sacred laws, has had to undergo 
the supplementary and transforming influence of custom and 
interpretation, though not of legislation. This direct method 
of d^guig the law by human agency, natural and simple as 
it appears to us, is scarcely acknowledged by Orientals even 
la the present day, except ui the rare instances in which it has 
been fcwced upon them by Western authonty. But besides 
custom and interpretation, another influence of a special kind 
has been brought to bear upon Mahoimnedan law. Besides those 
utterances wh^h, the Prophet huuself announced as the inspired 
message of God, whatever he was supposed to have said and 
whatever he was supposed to have done have been relied upon 
as furnishing a rule for guidance. This tradition (sunna) is only 
to be accepted if it caa be traced up to a narrator at first hand, 
though It would be rash to say that the chain of evidence is 
always very strong Mahomniedans also, m support of a legal 
rule for which there is no direct authority, resort to the argument 
from analogy {kiyas) The principle mvolved in a rule for which 
authority can be quoted is extended so as to cover other analogpus 
cases There have also been accepted amongst Mahommedans, 
as authoritative, certain opinions on points of law delivered 
by tlvose who were actual companions of the Prophet , these 
opinions are spoken of collectively under the name of tjma 
Some of these metliods of extending and modifying the law have 
produced changes which, it would be very difficult to reconcile 
wiidi a stncjb al^erence to the language of the Koran (see the 
Introduction to the Corps de Droit Ottoman, by George Young, 
Oxford, 1905) The Mahommedans of India generally are 
Sunnites of the Hanafite school The two pnnapal authorities 
on Mahommedan law to which recourse is had by the courts 
m India arc the ITedaya and the Fuitwa Alumgin. The Hedaya 
was translated intoi Enghsh by Mr Hamiltom The Futwa 
Alumgin was compiled under the orders of the emperor 
Auruiigzib Alumgjr It is a collection of the opinions of learned 
Mahommedans on points of law. It has not been translated, 
but Uj forms the basis of the Dtgfsl of Mohammedan Law compiled 
by Neil Bailhc The Mahommedan. law, like the Hindu law, 
IS a personal kiw It is essentially so in its natu/e. Persons 
of any other religion are to a large extent outside its pale And 
m India, in civil matters, its application has been expressly 
limited to Mahommedans. At one time endeavour was made 
to admmister the Mahommedan crframal law as the general 
territorial law of India, hut it had constantly to be amended, 
and It was at length abohshed and the penal code substituted 
To be a Mahommedan, and so to claim to be governed by the 
Mahommedan law, it is necessary to profess the Mahommedan 
faith 

All that we find on the subject of intestate succession m the 
Koran are certain directions as to the shares which, certain 
members of the family are to take in the estate of 
their deceased relative So fat as they go, these are fucceetioa. 
rules of distribution — that i& to say, they depend, not 
on consanguinity only, but on certain equitable considerations, 
by which rules founded on consanguinity are modified. But these 
l^ter rules, though nowher-c laid down m the Koran, still play 
a large part in M^ommedan law. There can be no doubt that 
they represent the pre-existing, Arabian custom, which, it was not 
the intentiQtt of the Prophet to displace, but only to modify 
The claimants under these rules take whatever is left after the 
specific shares assigned by the Koran to individual members 
the family have been satisfied , if m any case there are no 
such shares, they take the whole. The Arabic term '■for this 
class of heirs is asabah, which literally means persons connected' 
by aligamenL. The term used by English writers is “residuaries,** 
but this description of them has the disadvantage that it entirely 
loses sight of the connexion on which the claim to succeed is 
based. They would be more correctly described as the ^ agnates 
of the deceased, but the term “ residuaries ” is too firmly estab- 
lished to be displaced Those persons who take a share of the 
property, under the specific rules laid down in the Koran^ we 
call “ sharers,” and this word has acquired a technical meaning , 
It IS not used to describe those who can claim a portion of me 
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estate m any othec way. It is hardly likdy tJxat females, or 
relatives through fiemaks, had any claim to the succession under 
any Arabian custom, nor, except so kx as they are made sharers, 
are they recognized by the Koran as having a title tO' succeed. 
The proper description of this dass of persons is zavv-ul-arham.y 
t.e. “ utenne kmdred,” and they have, in default of. other heirs, 
established a claim to succeed. English writers have erroneously 
called them “ distant kindtied,’* but distance has nothing to do 
with the matter. 

There is no right of primogeniture under Mahommcdan law , 
there is a general preferenc'e of males over females, and if males 
and females take together as resuiuaries by an express provision 
of the Koran, eadi i^e takes as much as two females. Females 
are also expressly forbidden by the Konam tO' take more than 
two'thirds of the property , but m the apphcation of these two 
rules the shares, of the mother and the wife are not included 
No person can claim to. take any portion of the property who 
traces his relationship to the deceaW through a living person, but 
this rule does not apply to brothers and sisters wtese mother 
IS alive. If several persons all stand mi the same degree of 
relationship to the deceased, they take equally, -ptr caput and 
not per sttrpem 

It will now be convenicat to state the rules for finding which 
of the agnates take as residuaities of the deceased. These; are, 
m ordinary circumstances, the male agnates only, anil the rule 
m question depends upon a classiAcaticn of the male agnates 
which is common in other ports of the world. Every family 
consisting of several generations of male agnates may lie broken, 
up into groups, each of which has a separate common ancestor 
of its own. Titus, suppose A to be the person from whom the 
descent is. to be traced. A belongs to a large group of persons, 
all of whom are males descended from, a common ancestor D 
But A and his or her own male descendants form a smaller 
group, w'hich we may call the group. A. This is the first class 
^ mate agnates of A. Then suppose A to be the son or doughter 
of B, excluding tliosc wlto are descendants of A, and as such 
mduded m the first class, the remauung male descendants of B 
will form the second class of male agnates of A. In like manner 
we get a third class of mde agnates of A who are descendants 
of C, excluding those who are descendants of A or B , and a 
fourth, class of male agnates of A who are descendants of D, 
excludmg those who axe descendants of A, B, or C llus clnssi'- 
fication can obviously be carried through as many generations 
as we please. Miahommedan lawyers adopt this classification 
with only one difference. Between the first and second classes 
they interpose a class conaisUng entirely of the direct male 
ancestors^ which they call the “ root,” so that the male descend- 
ants of A ([the person whose heirs are m question) would be the 
first dass of residuaries 13 , C, D, &c , would be tlie second dass 
of residuacies ; the male descendants of Bi, other than the 
descendants of A, would be the third class of residuaries , the 
male descendants of C, other than the descendants of B and A, 
would be the fourth class of residuaries, and so on. In order 
to find the resaduanes who are to succeed, we have only to take 
the classea m their order, and of the highest class which is 
rqiresented to select the nearest to the deceased If there are 
several who are equidistant, they will take equally per cafut. 

The sharers are, of course, those to whom a shaue- b assigned 
by the Koran. They are (i) the father, (2) Imeal mate ancestors, 
whom Mahommedans. caU the “ tnne grandfathers,” (3) uterme 
holf-hrotheats, i.e. the half-brothers \i/y the mother, (4)!<teughters, 
{5} daughters of a son, or other direct male descendant, whom 
we c^l daughters of a son how low and soever, (6) the mother, 
(7) true grandmothers, t.e. female ancestors unto whose Ime no 
na^ except a lineal male ancestor enters, (8) full sisters, (9) 
consanguine half-siBter,s.e. half-sisters by the kther, (10) uterme 
hadf-aistera, (11) the httthand, (12) the wives. The n^t to a 
shaie and ^e amount of it de^ds upon the state of the famdy. 
Ustder Mahommtdan law not only, as elsewhere, the nearer 
relative occludes the more remote, but there are specif rules of 
total or partial exdusKxt arismg out of the equitable considesa- 
tions upon which all rules of distrikutioB are baaed. 
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These rules are best shown by taking the case of cadi member 
of the family in turn, and at the same tune it will be useful to 
explain the general position of each member. Fust, the sons. 
They take no .share, but they are first in the first class of residu- 
aries, and them position is a very strong one , they exclude 
entirely sisters and daughters from a sliare, and they reduce 
considerably the shares of tlie husband, the widows, and the 
mother. The position of the other male descendants is very 
similar to that of the sons They are not sharers ; they are 
residuaries of the first class, and will' take as sudi if the inter- 
mediate peisons are dead They reduce the shares of some 
of tile sharers, but not to the sonic extent as the sons. Tlie father 
IS a residuary of the second dass, and the first in tliat dass. 
But he is also a sliarer, and as such is entitled to a slmre of one- 
sixth He can take m both capaaties. The father’s fatlier is 
also a residuary of the swond class, and he is a sharer, entitled 
to a sliare of onc-sixth, but of course he cannot take either as 
dsarer or neaiduary if the fatlier is alive. The position of any true 
grandfather is analogouSk An only daugliter takes as sharer 
one-half of the property, two or more daughters take one-thicd 
between them. But sons exdude daughters from a sliaie, and 
they would get notluiig, Naturally this was considered unjust, 
and a remedy has been found by making the daughters what 
are called “ rehiduarie* m right of tlieir brothers,” eacJi daughter 
taking half of) wliat a son takes The mother gets a share of 
one-sixth when there la a child of the deceased, or a child of any 
sun how low and soever; also when there are two or moie 
brothers or sisters. In any other case her sliare is oiie-thicd. 
If, however, the wife, or the husband (as. the case may be), 
and the father are alive, the share of the mother is only one-third 
of what remains after deducting the share of the husband or the 
wife. The brother w never a sluirec. He is a residuary of the 
third class, and he excludes some sharers. 'Ihe dtuighters of a 
son how low and soever get a share of two-tlurds lietween them 
if tliere are several , if there is only one she gets one-half But 
the daughters of a son are excluded by any direct male descendant 
who IS nearer to the deceased than themselves, or at the s.iiuo 
distance fironv him. If, however, they are exclurled by a person 
who IS at tlie same distance from the deceased as tlicmi>elvcs, 
Mahommedan lawyers again say that tliey come in as residuaries 
m right of that person, each female ai» usual taking half as much 
as ea(h male Of course the daughters of a sou ma) also be 
excluded by the daughters having exhausted Uic two- thirds 
allotted to females A single sister takes a sliare of oue-ltalf , 
several sisters take two-tbirds between them. Sisters are 
excluded from a share by any residuary of tlie first cla.ss, and 
their own brothers also exclude them, hut m the latter case they 
take as resaduanes in right of their brotliers, each sister taking 
half what a brother takes. So, again, the sisters may be excluded 
from a share by the daughters or daughters of sons having 
exliausted the two-thurds Plotted to females, and the residue 
would go to the nearest male ^nate*— that is, the uncle or the 
nephew of the deceased, or some more distant relative, lo 
prevent this Mahonamedan lawyers say tliat m this case the 
sisters are residuaries, basing their assertion upon a somewhat 
vague tradition. The shore of the husband m the property 
of the wife is one-fourth if there are surviving children, one-half 
if there are none The share of tlie widow m the property of her 
deceased husband is one-eighth if there arc surviving children, 
one-fourth if there are not. The nearest true ^andmoether takes 
a share of one-sixth If there are severed equidistant, they take 
one-sixth between thesn. The uterine half-brothers t^ a share 
of oae-third when there is only one, but they are excluded by 
any direct descendant and by any direct male ascendant , U tenne 
half-sisters are m the same position as utenne half-brothers. 
Coosangume half-brothers are residuanes of the same class 
as brothers, but only take m default of full brothers. Con- 
sanguine half-aistets take a share of two-thirds, or if there is only 
one she takes a share of one-half But if there is a full sister 
also, the full aisitec takes one-half, and the consanguine sisters 
one-sixth between them. The consangpine half-sistexs, like the 
full sisters, are excluded from a share by the children and the 
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father of the deceased, and also by full brothers and consanguine 
brothers ; but m the last case they come m again as residuaries, 
taking half what a brother takes. 

The sharers must of course, unless excluded, be all satisfied 
before anything is taken by the residuaries. But the sharers 
may not only exhaust the property , there may not be enough 
to satisfy all the claimants. Thus, if a man died leaving a wife, 
a mother and two daughters, the shares are one-fourth, one- 
sixth and two-thirds, and the sum of the shares being greater 
than unity, they cannot all be satisfied The difficulty is met 
by decreasing the shares rateably, in other words, by increasing 
the common denominator of the fractions so as to produce unity ; 
hence the process is called the “ increase.” The converse case 
arises when the shares of the sharers do not exhaust the property, 
but there are no residuaries to take what remains. It has been 
doubted whether the residue does not fall to the government as 
bona vacantia But it is now settled that the surplus is to be 
divided rateably amongst the sharers in proportion to their 
shares. The process is called the ” return.” The husband and 
the wife are excluded from the benefit of the return If there 
are no sharers, the whole estate will go to the residuaries. If 
there are neither sharers nor residuaries, it will go to the (so- 
called) distant kindred. Their claim is strong on equitable 
grounds, as some of them are very near relations , such, for 
example, as a daughter’s children or a sister’s children. Never- 
theless their claim has been doubted, and it must be admitted 
that there is no very clear ground upon which it can be based. 
They are not mentioned as sharers in the Koran, and it is not 
very clear how, as cognates, they could have been recognized 
by any ancient Arabian custom. However, their claim is now 
well established, and, in default of both sharers and residuaries, 
they succeed on a plan somewhat resembling that on which 
male agnates are classified as residuaries If all the claimants 
fail the property goes to the government, but there is one peculiar 
case Supposing a man dies leaving a widow, or a woman dies 
leaving a husband, and no other relative. There is then a residue 
and no one whatever to take it, as the husband and wife are 
excluded from the return. Strictly speaking, it would fall to 
the government as bona vacantia, but the claim is never made, 
and would now be considered as obsolete, the husband or wife 
being allowed to take the property. 

Under Mahommedan law there are certain grounds upon 
which a person who would otherwise succeed as heir to a deceased 
person would be disqualified. These grounds are — (i) that the 
claimant slew the deceased by an act which, under Mahommedan 
law, would entail expiation or retaliation, and this would include 
homicide by misadventure , (2) that the claimant is a slave ; 
(3) that he is an infidel, t e. not of the Mahommedan faith. The 
second impediment cannot now have any application m India , 
the third has been removed by Act 21 of 1850. There is a rule 
of Mahommedan law that if tv/o persons die in circumstances 
which render it impossible to determine which died first, 
as, for example, if both went down m the same ship, for the 
purposes of succession it is to be assumed that both died 
simultaneously. 

Mahommedan lawyers appear always to have recognized 
the validity of wills, and they are said to be recognized by a 
Teatm- passage in the Koran But the power of testamentary 
maafry disposition IS restricted within very narrow limits. 
auecaa- It only extends to one-third of the property after the 
sioa. payment of debts and funeral expenses I'here is no 
hint of this restriction in the Koran, and it rests upon tradition. 
If the one-third has been exceeded the legacies must be reduced 
rateably. The heirs, however, by assenting to the legacies, 
may render them valid even though they exceed the prescribed 
amount. There is no restriction as to the form of making a will ; 
It may be either oral or written. A legacy cannot be given to an 
heir Mahommedan law contains some very simple and wise 
provisions for preventing the reckless and often unjust disposi- 
tions of property which persons are apt to make upon the 
approach of death. A man who is ” sick,” that is, who is 
suffering from illness which ends in death, can only give away 


one-third of his property ; and if he has also made a will contain- 
ing legacies, the gifts and the legacies must be added together 
m the computation of the disposable one-third. So long as 
slaves had a money value, the value of the slaves liberated by a 
man on his deathbed was also included, which reminds us of the 
Lex Furta Comma of the Roman law. Another transaction 
by which the restriction on the testamentary power might be 
eluded is that called mohabat. By this is meant a transaction 
in the form of a sale, but which, from the inadequacy of the price 
named, is obviously intended as a gift. If such a transaction is 
entered into during “sickness,” the loss to the estate would 
have to be reckoned m computing the disposable one-third. 
But the mohabat transaction takes precedence of legacies Another 
obvious mode of eluding the restriction on the testamentary 
power IS the acknowledgment by a man on his deathbed of a 
fictitious debt ; and it would seem that such acknowledgments 
ought to have been put under restriction. But Mahommedans, 
like other Orientals, have a useful, though possibly a superstitious, 
dread of leaving the debts of a deceased person unpaid, and it is 
this, no doubt, which has prevented their questioning the 
deathbed acknowledgment of a debt, even though there is every 
reason to believe it to be fictitious All that has been done is to 
prescribe that debts of health should be paid before debts of 
sickness, and that debts cannot be acknowledged by a sick man 
in favour of an heir. 

When a Mahommedan dies, the funeral expenses and the 
creditors must first be paid ; then the legatees, then the claims 
of the sharers, and, lastly, those of the residuaries , 
or, if there are neither sharers nor residuaries, those tr^toay 
of the (so-called) distant kindred. The admmistration 
of the estate need present no difficulties if there are no disputes, 
and if there is some one empowered to take possession of the 
property, to get in the debts, to satisfy the creditors, and 
distribute the assets amongst the various claimants ; and such a 
person may be appointed by a Mahommedan in his will, who 
will perform these duties. He is called a toast, and he is in a 
position very similar to an executor under English law. But if 
there is no toast, even if there are no disputes, there may be a 
good deal of trouble. It would have been in accordance with 
the spirit of Mahommedan law, and with general principles of 
equity, if an officer of the courts established under British rule 
had been regularly empowered to take possession of the property, 
and to take such measures as; were necessary to ensure all the 
claimants being satisfied in their proper order. But this view 
of their powers has not been taken by the courts m India , 
recently, however, they have been enabled by legislation to 
grant the power of administering the estate to a single person. 

There is scarcely any part of Europe or Asia where the creation 
of fictitious relationships is altogether unknown In many 
cases the object of the creation is simply to obtain an 
heir This is the object of adoption amongst modem 
Hindus, and it is this, no doubt, which has led some 
persons to speak of Hindu adoption as a rudimentary 
will. But adoption, as such, has never obtained a footing in 
Mahommedan law. The fictitious relationships which that law 
recognizes are based upon a different idea. There was in early 
times a widespread notion that every man must belong to 
some family either as a freeman or a slave. The family to which 
a slave belongs is always that of his owner, and that of a freeman 
IS generally mdicated his birth. But a liberated slave has no 
family, at least no recognized family ; and as he cannot stand 
alone, it was necessary to attach him to some family’* Now, 
just as in Roman law the freedman became a member of his 
master’s family under the relationship of patronus and dtens, 
so in Mahommedan law a liberated slave becomes a member of 
the master’s family under the relationship called mawalat. The 
object, of course, was to make the master’s family liable for the 
consequences of the wrongful acts of the freed slave. As a 
compensation for the liability undertaken by the master’s 
family, in default of residuaries of the slave’s own blood (who 
can only be his own direct descendwits), the master’s family 
are entitled to succeed as what are called “ residuaries for specif 



INDIAN LAW 


cause.” Of course the relationship of master and slave cannot 
now be created, and it is scarcely probable that any case of 
inhentance could anse in which it came into question. The 
relationship of mawalat may, under Mahommedan law, also be 
created m a case where a freeman is converted to Islam. From 
a Mahommedan pomt of view he then stands alone, and would 
be required to attach himself to some Mahommedan family 
The form of the transaction exactly mdicates the nature of it. 
The party wishmg to attach himself says to the person ready to 
receive him, “ Thou art my kinsman, and shalt be my successor 
after my death, paying for me any fine or ransom to which I 
may be liable.” In this case also the family of the person who 
receives the convert is entitled, in default of other residuaries, 
to succeed to him as ** residuaries for special cause ” But this 
transaction can have no meaning under English law, which does 
not recognize the joint responsibility of the family, and it is 
therefore also obsolete. In the case of mawalat the rights of the 
persons concerned are not reciprocal. The person received 
gains no right of inhentance m the family into which he enters, 
and incurs no responsibility for their acts. An important part 
may still be played in Mahommedan law by the creation of 
relationships by acknowledgment. Any such relationship may 
be created, provided that the parentage of the person acknow- 
ledged IS unknown ; a person of known parentage cannot be 
acknowledged. The age, sex and condition of the person 
acknowledged must also be such that the relationship is not an 
impossible one ; for, as was said in the Roman law, fictio naturam 
imttaiur. The relationship thus constituted is, in the case of a 
father, mother, child or wife, complete, and must be treated 
for all purposes as having a real existence. But in any other 
case the acknowledgment, although good as between the parties 
thereto, has no effect upon the rights of other parties. The 
acknowledgment which we have just been considering contem- 
plates the possibility at any rate, and in most cases the certainty, 
that the relationship is entirely fictitious, and has no connexion 
with any rule of evidence in whatever sense the term is understood 
But there is a rule of Mahommedan law that, m cases where the 
paternity of a child is m dispute, the acknowledgment of the child 
by the father is conclusive. Whether this would now be main- 
tained in face of the Evidence Act 1870, which deals with cases 
of conclusive evidence, and expressly repeals all previously 
existing rules of evidence, may be doubtful 
Marriage is a transaction based upon consent between a 
man and a woman, or between persons entitled to represent 
them. The result of the transaction is that certain 
Mmrritg*, f^j|y relationships mvolvmg legal nghts and duties 
are created by the law, and these are not wholly under the 
control of the parties. But as to some of them, to some extent 
they may be regulated by agreement, and it is customary 
amongst Mahommedans at the time of a marriage to come to 
such an agreement. The only condition necessary to the con- 
stituting of a valid marriage between persons of full age is the 
consent of the parties. It is, however, the practice to conclude 
the transaction in the presence of two males, or one male and 
two female witnesses j and the omission of this formality would 
always throw a doubt upon the intention of the parties finally 
to conclude a marriage. It is even said that the absence of such 
witnesses would justify a judge m annulling the marriage. Minors 
of either sex may be given in marriage by their guardian, and the 
transaction will be irrevocable if the guardian be the father or 
any direct male ascendant. In any other case the marriage 
may be repudiated when the minor arrives at the age of puberty, 
but the repudiation is not effectual until confirm^ a judge 
of the civil court. A marriage may be conducted through 
agents. A woman can have only one husband ; a man can 
have four wives ; if he married a fifth the marriage would be 
annulled by a judge on the application of the woman. Mahom- 
medans have a table of prohibited degrees within which parties 
cannot marry not very dissimilar to that in force in Great 
Britain. Nor can a man be married at the same time to two 
women nearly related to each other, as to two sisters. It is also 
consictered t^t if a woman take a child to nurse she contracts 
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a sort of maternity towards it, and that if a boy and girl are 
nursed by the same woman they become brother and sister, and, 
in a general way, it is said that whatever is prohibited in 
consanguinity is prohibited in fosterage ” ; but it is doubtful 
whether the law goes so far The widow, or a divorced woman, 
is not allowed to marry again during her tddut. This is a period 
of chastity which a woman is bound to observe in order to avoid 
confusion of issue. If she is pregnant it lasts until the child is 
bom ; if not, then in case of divorce it lasts through three 
periods of menstruation ; if she is a widow it lasts for four 
months and ten days A Mahommedan man cannot marry an 
idolatress, but Jews and Christians are not thereby excluded, 
because, although infidels, they are not idolatresses. A woman 
is forbidden by Mahommedan law to many any ftne who is not 
a Mahommedan ; but if the marriage took place in conformity 
with the Act of 1872 it might be valid, if it amounted to a 
repudiation by the woman of her Mahommedanism. It is 
important to remember, when considering the validity of a 
Mahommedan marriage, that a distinction is drawn between 
marriages which are simply void i^atil) and those which can 
only be annulled by judicial decision (fartd), for such a decision 
has no retrospective effect, so that the children already born are 
legitimate ; and if no step is taken to obtain such a decision 
during the existence of the marriage, it cannot be questioned 
afterwards. What marriages are absolutely void, and what are 
only capable of being declared void, is not very clearly settled, 
but the evident leaning of Mahommedan law is against absolute 
invalidity, and there is strong authority for the opinion that no 
marriages are absolutely void except a marriage by a woman 
who has a husband living and such as are declared to be in- 
cestuous 

A Mahommedan has the absolute right to divorce his wife 
whenever he pleases without assigning any reason whatever 
for doing so. There are, however, very strong social ^ 

reasons which have considerable influence in restraining 
the arbitrary exercise of the fwwer. The power to divorce 
remains notwithstanding any formal promise by the husband 
not to exercise it, and it is even said that a divorce pronounced 
in a state of intoxication, or by a slip of the tongue, or under 
coercion, is valid. The divorce can, however, be revoked by the 
husband, but not after it has been three times pronounced, 
or after the tddut has been passed by the woman. Nor can the 
husband remarry his divorced wife unless she has been again 
married, and has been again divorced or become a widow, and 
the intermediate marriage must have been consummated 
The power to divorce a wife may be entrusted by the husband 
to an agent acting on his behalf, and this contrivance is some- 
times made use of to enable a woman’s friends to rid her of her 
husband if he ill-treats her. The husband may even empower 
the wife to divorce herself. If the husband or the wife should 
happen to die whilst the divorce is still revocable, he or she 
will inherit , and even a triple repudiation pronounced during 
” sickness,” that is death-sickness, will not deprive the woman 
of her inheritance if the tddut has not been passed. Of course 
there is nothing to prevent the husband and the wife from 
agreeing to a divorce, and to the terms on which it is to take 
place, and such an arrangement is very common. The treatment 
of the wife by the husband is not a ground upon which the 
marriage can be dissolved, but the impotence of the husband 
IS a ground of dissolution. The courts m India consider that 
they have the power under Mahommedan law to grant a decree 
for the restitution of conjugal rights. 

Dower m Mahommedan law is in the nature of a gift from the 
husband to the wife on the marriage, like the donatio propter 
nupttas of the Roman law, or the morgengabe of 
Teutonic nations. It may be either ” prompt,” that 
IS, payable at once, or the payment of it may be deferred, or 
it may be partly the one and partly the other. The amount of 
the dower and the time of ^yment ought to be settled by 
agreement before the marriage takes place ; if this is not done 
there is some trouble in ascertaming the rights of the parties. 
It seems clear that a woman is entitled as a matter of right to 
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what IS called a “ proper ” dower. If the dower is payable at 
once the woman may, before consummation, refuse herself 
to her husband unless rt is paid , whether she can do so after 
consummation is doubtful. If the husband capriciously re- 
pudiates the wife before consummation, or the wife itefore 
consummation repudiates the husband for his misconduct, 
then half the dower agreed on must be paid If k is her mis- 
conduct which has caused the repudiation, she is mot entitled 
to anything. Deferred dower becomes payaWe on the dissolution 
of the marnage either by death or by divorce. Probably a 
judge, when called upon to dissolve or annul a marriage, could 
make reasonable stipulations as to the dower. The dower is 
the wife's awn property, and, as the wife w entirely independent 
of the husband m regard to her ^property, she can sue him or 
his representatives for the dower like any otter creditor. Mahom- 
medans generally before marriage enter into a formal contract 
which regulates not only the d^er, but various other matters 
under the control of the parties, such as the visits the wife is 
to pay or receive, the amount of liberty which she is to have 
and 80 forth 

'Die right of preemption under Mahommedan law is, the 
right of a third person, in certain erreumstanoes, to stop m and 
take the place of a buyer, at the same price and on 
0mptioa. same conditions as the buyer has purchased. 

It applies only to the purchase of real property, and 
ft can only be ejecrcised upon one of the three following grounds : 
(i) That the claimant is owner of property contiguous to that 
sold , (a) that he is a co-sharer in the poperty of which a share 
■w being sold , (3) that he is a participator m some right over 
the property, such, for example, as a right of way over it. The 
( Uum.int must announce his claim as soon as he hears of the sale, 
and he must follow wp this announcement by a further claim 
in the presence of witnesses and of the seller, or, if possession 
has been transferred, of the buyer. 

Mahommedan law, so far as it is administered by the courts 
of British India for Sunnrtes of the Hanafite school — that is, 
for the groat bulk of Mahommedans— has attained a fair degree 
of precision, owing to the oarc bestowed on their decisions by 
the judges of those courts, and the assistance derived from 
Mahommedan lawyers. But much difficulty is experienced 
as soon as we come to deal with Mahommeclans of any otter 
description No doubt m India any clearly-established custom 
prevalent amongst a well-defined body of persons would be 
recognized, or any rule of low founded upon texts which they 
accepted em authoritative But it is not always easy to deter- 
mine when these conditions hove been sirtisfied And to allow 
Mahommedans to set up a standard of rights and duties different 
from that of the bulk of their correligiomsts without this proof 
would lead not only to confusion but injustice There is the 
further difficulty that Mahommedan law, as apphed to any 
Mahommedans except those of the Hanafite school, has as yet 
been comparatively little studied by modern lawyers, so that 
verj’ little that is oertam can be sanl about it There 
however, a considerable body of Shiites m India 
whose legal system undoubtedly differs in some matensil 
particulars from that of the Sunnites, llie Mahommedans 
of Oudh are generally Shiites, and Shmh families, mostly of 
Persian descent, are to be found in other parts of India The 
following pomts seem clear A marriage which the parties 
agree shall last for a fixed time, even for a few hours only, is a 
valid marriage, and at the expiration of the time agreed on the 
marriage ceases to exist The relaitives of ’the deceased, whether 
male or female, and whether tra«mg their connexion through 
males or females, may be sharers or residuaries Both as sharers 
and residuaries the children can claim to take the place of their 
parents in the mrcoeseion upon the |>rinoiple of what we call 
representation If there are parents or descendants of the 
deceased, and the sharers do not exhaust the property, the 
surplus is distributed amongst the sharers of that class in pro- 
portion to their shares If the property is not sufficient to pay 
m full the shares eff alt the sharers, the shares cb not abate 
rateably; e.g. as between dav^hters and the parents, or the 
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husband, or the wife of the deceased the vdiole deduction u 
made from the daughters’ share. 

AutWotutibs — (Mahommedan Iaw), Nell Baillre, THgtst a/ 
Mahommedan 'Law (London, 1865) , Sir R. K Wilson, luieodueiton 
io th 4 Study of MahomoudaH Law (London, 1894) , DtgtU of AnglO’ 
Mahommedan Law (London, 1895) , Charles Hamilton, The Heiaya 
translated f^ndon, 1791) , Syed Ameer Ah, lectures on Mahommedan 
Law {"X vcrts , Calcutta, 1891, 1894) , Mahomed Yusoof, Tagore Law 
Leohures '(CaJentta, 1895) , Alfi^ v. Krnner, Culturgeschtchie des 
Ortents (2 vote,, Vienna, 1875) (W Ma.) 

INDIAN MUTINY, THE, the great revolt of the Bengal native 
anmy m 1857, which led to the transference of Indian government 
from the East India company to the crown m 1&58. The 
mediate cause of the Mutmy was the great disproportion between 
the numters of British and native troops in India, which gave 
the sepoys an exaggerated notion of their power , its immediate 
causes were a senes of circumstances which promoted active 
discontent with British rule 

During the century which elapsed between the victory of 
Plassey and the ^outbreak at Meerut, the East India company 
relied mainly on native troops with a stiffening of lyf^^tfec- 
British soldiers— especially artillery ~^for the successful tioa to tbe 
conduct of Its wars. The warlike Hindu and Mahom- Neutre 
medan races supplied excellent fighting material, when 
led by British officers, and the sepoy army took a distinguished 
part m every Indian battle, from Assaye to Gujarat, At the 
dose of Lord Dalhousie’s administration (1856) British India 
was hekl by some 233,000 native and some 4S>ooo British troops 
— roughly a proportion of 5 to i It was already clear to some 
of the men who knew India best that this was a dangerous state 
of things, though when the Mutmy broke out the relative numbers 
were 357,000 native to 36,000 British soldiers. It had long been 
a funxbmental prmciple of Indian government that the sepoy 
would always be true to his salt — ^knowing, as Macaulay wrote 
m 1840, that there was not another state in India which would 
not, m spite of the most solemn promises, leave him to die 
of hunger m a ditch as soon as he had ceased to be useful. But 
the history of the sepoy axmy might have shown that this was 
an over-estimate of it.s loyalty As early as 1 764 it was necessary 
to stamp out mutiny by blowing thirty sepoys away from guns 
In 1806 the family of Tippoo Sultan produced a dangerous 
TOUtirty at VellOTe, which was lupped in the bud by the prompt 
action of Gillespie and his dragoons. In 1824 the 47th Bengal 
infantry refused to march when it was ordered for service in 
Burma, and after being decimated by British artillery was 
struck out of the army list In r844, after the disasters of the 
Afghan war had ffiafccn tbe prestige of British arms m India, 
no less than seven native regiments broke into open mutmy 
over grievances both real and fanaed , and this time the old 
stern measures were not adopted to stamp out military dis- 
obedience. Lord EUenborougfa often said that a general mutmy 
of the native army was the only real danger with which tte 
British empire in India was threatened, and his warning was 
solemnly repeated by Sir Charles Napier. A still more explicit 
warning was uttered by General Jacob, who declared m 1853 
that the nornud state of the Bengm army was a state of mutiny, 
and wrote to The Times as follows . “ There is more danger 
to our Indian empire from the state of the Bengal army, from 
the feeling which there exists between the native and the Euro- 
pean, and thence spreads throughout the length and breadth 
of the land, than from all other causes combined Let govern- 
ment look to this ; it is a senous andi most important truth.” 

The causes which, m the middle of tbe 1^ century, were 
dius tending to sap the long-tned fidelity of the sepoy army 
were partly mditary and partly rncud The pro- 
fessional conditrons of the sepoy’s career, especially 
m Bengal, were no longer so temptmg as they had ta mBf. 
been in tte first gener^ons of the company’s rule. 

Ihe pay and privileges of the sepoy wrere ste^ily being denin- 
ished, and’ttheiincreased demands m^e on the army by &e great 
eixtension cf the coanpanyls teentory were no means gratehU 
to tte average Bengal sepoy. Owing to the sdbidar system, under 
whidi die Indian sowar provided tm own horse and provender 
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in wturn for a monthly wage, the Itidian cavalry were almost I witii the loss of caste tliat woidd follow their me of the new 
to a man m debt, and therefore favoured any attempt to upset cartridges. Refusals to accept the suajcoted cartridges were 


the existing regime, and with it to wipe out the moneylender 
and ills too^s ; and the general enlistment order passed m July 
1856, for the purposes of the war vn Persia, made the Hindu 
sep;^s afraid of losing caste fcy croseing the sea 

The Indian government faded to take sufficient account of 
the social and religious fedings of their native sofldiiers, whikt 
a rigid insistence on the principle of seniority had greatly 
diminished the efficiency of the British regimental officers 
Out of 73 mutmous regiments, only four colonels Mere found 
wortliy of other commands At the same time, there were 
deeper reasons for discontent with British rule, which specially 
affected the classes from which the Bengal sepoys were drawn 
Giief among these was Dafhousie’s pdicy of annexation, which 
brought -under British dominkm such small states as Satara, 
Nagpur and Jhansi, and finally the kingdom of Oudh. The 
insistence on the nght of lapse, t e the refusal to allow an adopted 
son to inherit a native throne, and the threat of annexation on 
purely humanrtanan grounds seriously alarmed the native 
prmces of India, besides creating a class of malcontents, among 
whom the Nana Sahib, the adopted heir -of iflic peshwa, made 
himsHf most mfamous The annexation of Oudh, which was 
the chief recrmtmg ground of tlie Bengal army, probably caused 
wider disaffection m tlie ranks of that army than any other 
act or omission of the government. There can also be little 
doubt that the soaal reforms of Lord Dalliousie and his pre- 
decessors had disturbed men’s minds in Bengal. Thus the 
Brahmans were offended at the prohibition of suttee and female 
infanticide, the execution of Brahmans for capital offences, 
the re -marriage of widows, the spread of missionary effort 
and the extension of Western education The Mahommedan 
remindars were injured by the reassessment of tlie land revenue, 
which was earned through m the interests of the ryots, and 
the power df the zemindars was formidable, while that of the 
ryots was negligible , though it must be remembered that the 
peasantry as a whole gave no assistance to tlie mutmeers To 
all these causes must be added — not least important m dealing 
with orientals — the widespread foelmg since the Afghan disaster 
that the star Cf the company was jn tlie descendant, and that 
there was truth in the old prophecy that the Bntish would 
nde in India for a 'bare century from Plossey (1757) Bavaar 
■rumours df British reverses m the Crimea and in Persia in- 
creased the temptations for a general rising against the dominant 
race 

To this accumiflation of inflammatory materials a spark 
was -put in 1857 by an act of almost incredible folly on the part 
df the military authorities in India The introduction 
^ of the Mini6 nfle, with its greased cartridg®, was 
cinwftf^w.'^^ccompaniedby no consideration of the religious preju- 
dices of the Bengal sepoys, to whom, whether Hindus 
or Mahommedans, the fat of cows and pigs was aTathema 
It was easy for agitators to persuade the sepoys that the new 
cartridges were greased -with the fat df aramals sacred to one 
creed or forlndden to another, and that the British government 
was thus engaged in a deep-laid plot for forcing them to become 
Christians by tet making them outcasts from their own religions 
The growth of missionary enterprise m India lent colour to 
this If^ory, -which was supported by the fact that no precautions 
had been taken to grease the Indian cartridges with a neutral 
fat, such as that df dheep and goats. The researches of Mr 
G W. fVjtrest in the Indian government records have iffiown 
that the sepoys’ fears of defilement by biting tbe new cartridges 
had a consTderahUe foundation in fact At a court-martial 
m 1857 ‘Cdlond Abbott, inspector general of -ordnance, gave 
evidence that " the tallow might or might not have contained 
the fat of cows.” No attempt, in fact, been >fn«de to exclude 
the fat of Hcows and pigs, and apparently no one hod realised 
that a -gross outrage was thos being perpetrated on the religious 
feelings 'of both Hmdu and 'MahWmedan «ep^ The k>w- 
icaste -natives empipyed m the arsenals knew What grease was 
actually being cmpiiyed, and itaunted the Brahman sepoys 


iioon heard in the Bengal army The numerous agitators who 
had them* own reasons for fomenting mutiny cose to the occasion, 
and in the first months of 1857 the greater part «»f the Bengal 
presidency was seethiDg with sedition. At this tunc took place 
the mysterious distribution-of chapatis, smafl cakes of unleavened 
bread, which had previously teeen known an connexion with the 
mutiny at Vellore (1806). “ Rram village to nHage, from district 
to district, tluough hill'landamlJowland, the signal-unexplained 
at the time, inexplicable still — sped ; and in village after village, 
m district after district, the spreadi^ of the signal was followed 
by the increased exatement of the peojile.’* 

'fhe first signs of the Approaching trouble werf displayed at 
the great military station of Barrackpur, 16 m. frotn Calcutta, 
m Jatnuary 1857 'Die niands of the native oregunents quartered 
there were maddened by rumours of the de^nent which the 
new Mmi^ cartridges would entail upon them, and mcendwiy 
fires broke ©ot m the lines. The trouble was allayed by the 
tact of Gener.il Wearsey, who reported the inadent to the Indian 
government on the a4th of January. A fortnight later he wrote, 
as the result of his mquiries, “ We have at Barrackpur been 
dwelling upon a mine ready for explosion.” At Berhampur, 
100 m. to the north, cm the 27th of February, the 19th Bengal 
infantry refused on parade to take their percussion caps, on the 
ground that to bite the new cartridges would defile them, 'Ibc 
alisoncc of any European troops made it impossible to deal with 
this act of mutiny on the spot The defauhmg rcigiment was 
marched down to Barrackpur for punishment. On tlie syth 
of March, two days before its arrival, a sepoy named Manghal 
Pandi, from whom the mutineers afterwards came to be spoken 
of as ” Pandies,” drunk with bhang and enthnsiasm, attempted 
to provoke a mutiny m the 34th Bengal infantry, and shot the 
adjutant, but Hearsey’s personal courage suppressed the danger 
Two days later the t^h were pubbely disbanded, but no further 
punishment was attempted This was partly due to Ixird 
Canning’s personal inclination to temper justice with mercy, 
but partly also to the fact that there was no adequate European 
force at hand to >cxccute a severer sentence. Bengal bad been 
pedklessly depicted of white troops, and there was only one 
European regiment between Calcutta aiul Dtnapur, a (bstance 
of 400 m Canning sent at once for more British troops from 
Burma. Meantime new accounts of rdusals to use even tlie old 
cartndges came from dwtaiit parts of Hmdoatan, from Umballa 
under the very eyes of Anson, the commander -m -chief, and 
from Lucknow, the capital of the newly annexed kingdom of 
Oudh. !l.ord (banning, the governor-general, who had at first 
hojied llhat he had only to deal with ibolatcd cases of disalfectuin, 
at last recognized that the plague was epidemic, and that only 
stern measures could stay it. But before he could take the 
necessary steps, there reached Calcutta the news of the emtbreak 
at Meerut and the capture of Delhi 

Meerut, 25 m from Delhi, was an important military station, 
under the command of Colonel Atchdale Wilson . the district 
was commanded by General Hewitt, one of the old 
and inefficient officers whom the rigid system of 
seniority had placed in bo many high commands. Mnr^. 
At Meerut were quartered, besides one regiment of 
native cavalry and two of native infantry, a strong force of 
British troops, horse, foot and gang Nevertheless, 85 men of 
the nofitve cavalry regiment, driven to despair by the peraistent 
itrmours of the danger to their caste, refused on the Z4th of 
April to accept their cartridges. For this offence they -were 
•condemned to ten years’ impnscnmeiit with hard labour on the 
roads, and on the 9th of May they were publicly stripped of 
their uniforms and marched ^ to gaol. The next day was a 
Sunday ; and m the evening, whilst the Brhuh troops were 
paradif^ for church, the native cavalry armed themselves, 
galloped to the gaol and released Cheu* comrades. Almost 
simultaneously the two infantry regiments shot down their 
officers and broke into open revolt. The badmashes, or criminal 
Clam, broke forth from their quarter and began to bum and 



448 INDIAN 

plunder the dwellings of the British. A few of the mutineers 
took part m this work , but the great majority of them, fearing 
the vengeance of the British troops, hastened to move off, 
rather a mob than an army, upon the Delhi road. There is a 
general agreement that if a man like Gillespie or Nicholson had 
been in command of the station, the strong force at his disposal 
would have enabled him to strike such a deadly blow at the 
fleeing mutineers as might have stamped out the Mutiny. But 
Hewitt was too old and Wilson was lacking in initiative ; the 
opportunity was lost, and no attempt was made to do more 
than clear the cantonments. 

So many of the chief actors in the Mutiny on the native side 
carried their secrets into dishonoured graves that it is impossible 
to know exactly what schemes the household of the 
king of Delhi had concerted with the disaffected sepoys. 
Sriw. * But when the mutineers reached Delhi they were at 
once joined by the city mob and the king’s guards in 
proclaiming a revival of the Mogul empire. For a few hours 
the native troops of the British garrison awaited the turn of 
events ; but when it became apparent that the British troops 
from Meerut were afraid to move, there was a general flame of 
revolt, and Delhi at once became the headquarters of the Mutiny. 
Most of the British officers and residents were massacred then 
or afterwards The great magazine was gallantly defended for 
a time by nine Britons under Lieutenant Willoughby, and was 
blown up by them when all hope of relief had vanished. A 
young telegraph clerk sent the news to Umballa, continuing to 
signal until he was cut down at his post Before the authorities 
in Calcutta and Lahore could take any steps to deal with the 
loiig-prophesied danger, the whole of the North-West Provinces 
were in revolt. Fortunately the two men on whom the chief 
responsibility fell in this great crisis were equal to their task. 
Canning in Calcutta, John Lawrence in the Punjab, were men 
indeed equal to any burden ; and the stress of the Mutiny, 
ending once and for ever the bad old system of seniority, brought 
to the front so many subordinates of dauntless gallantry and 
soldierly insight that a ring of steel was rapidly drawn round 
the vast territory affected Lawrence saw that the surest way 
to prevent the Mutiny from spreading from the sepoy army of 
Bengal to the recently conquered fighting races of the Punjab 
was to hurl the Sikh at the Hindu ; instead of taking measures 
for the defence of the Punjab, he acted on the old principle 
that the best defence is attack, and promptly organized a force 
for the reduction of Delhi, with the ardent co-operation of born 
leaders like John Nicholson, Neville Chamberlain and Herbert 
Edwardes. Anson, the commander-m-chief, died of cholera 
before he had had a chance to act on Lawrence’s telegram, 
“ Clubs, not spades, are trumps.” He was succeeded by Sir 
Henry Barnard in command of the Delhi field force, then 
amounting to about 3000 British troops with 22 field guns, 
in addition to a few Gurkhas and Punjab native troops The 
loyalty of the independent Sikh chiefs, headed by Patiala, and 
the stern measures which had been taken with the sepoy regiments 
enabled Lawrence to reinforce this little army with every 
available man and gun from the Punjab, in addition to Sikh 
and Pathan levies. It was to the insight of Lawrence and the 
splendid organization of the Punjab province — the spoilt child 
of the Indian government, as it had been called in allusion to 
the custom of sending thither the best of the Indian officials 
and soldiers — that the reduction of Delhi and the limitation 
of the outbreak were due. Meantime Canning was manfully 
playing his part at Calcutta. In the hour of danger he was un- 
dismayed, as in the hour of victory he was just and merciful. 
He telegraphed for reliefs from every available quarter, fortunately 
being able to divert the troops then on their way to China. 
The native armies of Bombay and Madras remained loyal, and 
the former in particular — thanks to Lord Elphinstone — furnished 
valuable reinforcements. Sir Cohn Campbell, a veteran soldier 
whose laurels had been won in many battles from the Peninsula 
to the Crimea, was despatched from England to take command 
of the army in India. But even before he could arrive, the out- 
spread of the Mutiny had already been checked by the gallantry 
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and skill of a mere handful of Britons and their faithful native 
allies. 

Canning and Lawrence, at opposite ends of the disaffected 
districts, alike perceived that Delhi was the centre of peril, and 
that all other considerations must be subordinated to 
striking a decisive blow at that historic city. Both 
flung to the winds the European rules of warfare, oetbi. 
which highly framed oflicers like Wilson had allowed 
to hamper their movements. ” Make as short work as possible 
of the rebels,” wrote Dmning. “ Where have we failed when 
we acted vigorously ? ” asked Lawrence. Though the nominal 
commanders of the army which captured Delhi were in turn 
Barnard, Reed and Wilson, the policy thus stated by Canning 
and Lawrence was really earned out by their subordinates — 
Baird Smith, Nicholson and Chamberlain. The Meerut troops, 
at last roused from their inaction, joined Barnard on the 7 th of 
June, after a successful affair with the mutineers, and the next 
day the action of Badli-ki- Serai enabled the British force to 
occupy the famous Ridge, which they never abandoned till 
the final assault. At first the British troops, outnumbered by 
more than three to one by the mutinous regiments alone, were 
rather besieged than besiegers. Baird Smith indeed urged an 
immediate assault upon Delhi, on the ground that audacity 
is the best policy in Indian warfare ; but it was not until the 
arrival of Nicholson on the 7th of August with the last Punjab 
reinforcements that the force was strong enough, m the opinion 
of Its commander, to take offensive action On the 14th of 
September, after three days of artillery preparation, the assault 
was delivered, under Nicholson’s leadership. Two practicable 
breaches had been made by the siege guns, and a party of 
engineers under Home and Salkeld blew in the Kashmir gate 
The assault was successful, in so far as a firm lodgment was made 
in the city, though the loss of Nicholson was a heavy price to 
pay for this success Wilson actually thought of retreating , 
but Baird Smith and Chamberlain insisted on perseverance, 
and the city was captured after six days’ hard fighting The 
mutineers were completely cowed , the king of Delhi was taken 
and reserved for trial , and his sons were shot by Captain Hudson, 
after unconditional surrender, an act which has since been the 
theme of much reprobation, but which commended itself at the 
time to Hodson’s comrades as wise and justifiable. The siege 
of Delhi, which was the turnmg-point of the Mutiny, had lasted 
for more than three months, during which thirty minor actions 
had been fought in the almost intolerable heat of the Indian 
midsummer 

The stern determination of the British troops, which alone 
made possible the reduction of Delhi with so inadequate a force, 
was intensified, if possible, by the ghastly story of 
Cawnpore. That important military station, lying 
on the Ganges on the confines of Oudh, was under 
the command of Sir Hugh Wheeler, an old but still 
efficient and experienced officer. It was garrisoned by about 
3000 native troops, with a mere handful of white soldiers. When 
the news of the Meerut outbreak reached Wheeler, who had 
already noted many symptoms of disaflfection in his own station, 
he was placed in a very difficult position. Under his care was 
a large body of non-combatants — women and children m ^eat 
num^rs among them. To occupy the one defensible position 
in the station, the magazine by the nver with its vast military 
stores and its substantial masonry walls, would have involved 
steps which Wheeler regarded as certain to precipitate an out- 
break. It was then thought that, if the sepoys rautmied, they 
would march off to Delhi, and Wheeler contented himself by' 
throwmg up a rude entrenchment round the hospital barracks, 
where he thought tliat the Europeans would be safe dunng the 
first tumult of a rising. All might have fallen out as he antici- 
pated, had it not been that the Nana Sahib, the adopted heir 
of the late peshwa, was rajah of Bithur m the neighlMurhood. 
This young Mahratta, since known to universal execration as 
the arch-villam of the Mutiny, was secretly burning with a sense 
I of injury received f]roin the Indian government. He was also 
ambitious ; and when, on the 4th of June, the Cawnpore garrison 
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broke into open mutiny, he prevailed on them to stay and help 
him to carve a new kingdom out of the company’s territory, 
instead of throwmg m their lot with the Delhi empire. From 
the 6th to the 27th of June the handful of British soldiers, who 
composed the garrison of a fortification that could not have 
resisted a serious assault for a single hour, held out with the 
greatest gallantry in hope of relief When this hope had died 
away, they surrendered to the Nana on his solemn promise 
that all their lives should be spared and that they should have a 
safe conduct to Allahabad The Nana, partly urged by his native 
cruelty, partly, no doubt, by the wish to commit his followers 
beyond all possibility of composition, massacred the entire 
garrison in the boats which should have taken it down the river, 
reserving only some two hundred women and children for a 
later death These poor victims were confined in a house known 
as the Bibigarh. On the 15th of July, when Havelock’s avenging 
army was within a march of Cawnpore, they were all hacked 
to death and their bodies — some still faintly breathing — ^were 
thrown down the adjacent well which is to-day one of the most 
famous monuments of British rule in India No single act of 
the Mutiny elicited such a storm of fierce anger among the 
British, both those who were fighting in India and those who 
supported them at home , for none was a more terrible vengeance 
taken, though the Nana himselt escaped from his pursuers 
Meanwhile Lucknow, the capital of Oudh, was the scene of 
a historic defence. It was the headquarters of Sir Henry 
Law'rence, one of the most far-seeing of Indian states- 
Dtf/eoc# of aware of the mutinous state of 

Luckaow. the native army On the i8th of Ajiril he warned 
Lord Canning of some manifestations of discontent, and 
asked permission to transfer certain mutinous corps to another 
province. On the ist of May the 7th Oudh infantry refused 
to bite the cartridge, but on the 3rd they w'ere disarmed by 
other regiments When the news of the outbreak at Meerut 
reached Lucknow, Sir Henry Lawrence recognised the gravity 
of the crisis and summoned from their homes two bodies of 
pensioners, one of sepoys and one of artillerymen, to whose 
loyalty, and to that of the Sikh sepoys, the successful defence 
of the residency was largely due This position was immediately 
fortified. On the 30th of May the native troops broke into 
mutiny. On the 4th of June there was a mutiny at Sitapur, 
a large and important station 51 m from Lucknow. This was 
followed by another at Fyzabad, one of the most important 
cities m the province, and outbreaks at Dar>abad, Sultanpur 
and Salon. Thus m the course of ten days English authority 
in Oudh practically vanished On the 30th of June Sir Henry 
Lawrence ordered a reconnaissance m force from Lucknow, 
which met the enemy at Chinhat ; but the native sepoys and 
artillerymen turned traitors, and Sir Henry was forced to retreat 
to the residency, where the siege now began. The first attack 
was repulsed on the ist of July, when the separate position 
of the Machchhi Bhawan was evacuated, and all the troops 
concentrated in the residency. The entrenchments surrounding 
this building covered some 60 acres of ground, and included 
a number of detached houses and buildings, knit together by 
ditches and stockades In a military sense the position was 
indefensible. The garrison consisted of 1720 fighting men, of 
whom 712 were native troops, 153 civilian volunteers, and 
the remainder were Bntish officers and men This small force 
had to defend 1280 non-combatants At the very beginning 
of the siege Sir Henry Lawrence was fatally wounded by a shell, 
and died on the 4th of July, thus depriving the defence of 
its guiding spirit The command then devolved upon General 
Inglis, who met the incessant attacks of the enemy with counter- 
sorties. On the 2 ist of July news was received that General 
Havelock was advancing, had defeated the Nana, and was master 
of Cawnpore ; but it was still more than two months before 
even the first rehef of Lucknow was achieved During th(^ 
two months every device was employed, by direct assault and 
by mining operations, to reduce the garrison, -who held out 
nobly, meeting assault with sortie and mine with counter- 
mine. But the loyalty of the native troops began to waver 
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as the weeks dragged by and no sign of relief appeared. On the 
23rd of September, however, the sound of distant guns in the 
direction of Cawnpore was heard, and on the 25th Oneral 
Havelock’s relieving force entered Lucknow During the 87 
days of the siege the strength of the garrison had diminished 
to 982, and many of these were sick and wounded Against 
these were arrayed six thousand trained soldiers and a vast 
host of undisciplined rabble. For nearly three months their 
heavy guns and musketry had poured an unceasing fire into 
the residency entrenchment from a distance of only so yds 
During the whole time the British flog flew defiantly on the roof 
of the residency. The history of the world’s sieges contains 
no more brilliant episode 

[ On the 5th of June the troops at Benares mutinied, but were 
[ disarmed by Neill , and on the 6th of June the 6th native 
infantry at Allahal^ad mutinied and shot flown their 
officers, but the fort was held until the arrival of 
Neill, who promptly restored order. On the 30th of tackaow. 
June Sir Henry Havelock, who had been appointed 
to the command of the relieving column, arrived at Allahabad 
from Calcutta, and on the 7 th of July he set out for the relief 
of Lucknow His force consisted of some two thousand men 
all told, of whom three-quarters were British On the 12th of 
July he fought the action of Fatehpur, and gained his first 
victory, though the irregular cavalry misbehaved and were 
subsequently disarmed On the 15th the village of Aong was 
captured, and on the i6th the Nana’s force was utterly shattered 
in the battle of Cawnpore In nine days Havelock had marched 
I 126 m and fought three general actions under a broiling sun 
' in the hottest season of the year , but the women and children 
whom It had been his object to save had already been massacred. 
Leaving Neill in command at Cawnpore, Havelock started out 
again on the 29th of July with ten light guns and 1500 men in the 
desperate attempt to relieve Lucknow, which was 53 m away 
On the 29th he gained two victories at Unao and Busherut- 
gunge, but considering himself too weak to advance, he fell 
back two marches upon Mangalwar This decision was badly 
received by his troops, who were burning to avenge their i ountry- 
women, and by General Neill, whom Havelock was obliged to 
reprimand for insubordination Being slightly reinforced, he 
acivanced on the 5th of August, and again turned the enemy 
out of Busherutgunge, but was again obliged by cholera to 
retreat to Mangalwar , and on receipt of news fiom Neill that 
the enemy were assembling at Bithur, he returned to Cawnpore, 
and abandoned for the time the attempt to relieve J.ucknow. 
On the i6th of August he defeated the mutineers at Bithur 
At this point General Havelock was joined by .Sir James Outram, 
who would have superseded him in the command had not Outram 
himself, with unequalled generosity, proposed to accompany 
Havelock only in his civil capacity as chief commissioner of 
Oudh and to serve under him as a volunteer On the 21st of 
September Havelock started on his second attempt to relieve 
Lucknow, and won the victory of Mangalwar On the 23rd 
another victory was gamed at Alam Bagh, and news reached the 
force of the fall of Delhi From Alam Bagh there were four 
possible routes of advance to the residency, and Outram con- 
sidered that the route chosen by Havelock, lying through the 
streets of Lucknow, involved unnecessary losses to the troops 
Neill was killed in the streets, and the little force lost in all 
535 officers and men ; but on the 26th of .September it entered 
the residency, and the first relief of Lucknow was accomplished. 

But the two thousand men who had thus entered the residency 
entrenchment under Havelock and Outram, though sufficient 
to remforce the garrison and save it from destruction, 
were not strong enough to cut their way back to safety, 
hampered with the women and children and wounded, Luckaow. 
amounting to 1500 souls, and the siege now recom- 
menced upon a larger scale. Havelcxk’s task, however, was 
accompbshed, and CKitram now took command of the residency. 
A detachment had been left in the Alam Bagh, which was short 
of provisions ; some attempts were made to open up com- 
munication with it, but without success. Subsequently it was 
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rcinforted from (’awnpt»re Upon the fall of Delhi the troops 
before that nty were freed for the operations in Oudh, and on 
the 24th of September a column of 2790 men under Uolonel 
Greatlud left Delhi On the 20th a surressful action was fought 
at Hnlandshahr, and on the loth of October the column reached 
Agra ffere they were surprised by the enemy, but drove them 
off with considerable loss On the 14th of October the column 
left Agra under Colonel Hope Grant, and on the 26th reached 
('awnpore, where news was received that the commander-in- 
rhief was (oming to take command of the operations. Sir 
('olin Campbell had iK'en sent out from England to suppress 
the Mutiny, and had assumed command of the Indian army 
on the 171I1 of August, but could not immediately proceed to 
the front It was his first task to reorganize the administrative 
and transport departments, only on the 27th of Oitober did 
he leave Calcutta On the 3rd of November he reached Cawn- 
pore, and on the t2th marched upon laicknow under the guidance 
of Thomas Henry Kavanagh, who had made his way from the 
residency disguised as a native for that purpose Campbell 
had with him 41^00 men with whom to raise a siege maintained 
by 60,000 trained soldiers o<cup>ing strong positions On 
the 12th of November the force reached the Alum Bagh, and on 
the f4th advanced upon Lucknow, proceeding on this occasion 
across the open plain by the Dilktisha and Martmiirc instead 
of through the narrow and tortuous streets of Lucknow On 
the 16th the Sik.indra Bagh was stormed , on the following 
day Campbell joined hands with Outram and Havelock, and the 
relief of f.ucknow was finally accomplished 1 

Sir Cohn (ampbell now decided to withdraw the garrison and 
women and children from the residency , and to hold Lucknow by 
a strong division operating outside the city. The 
Cmptur^ residency was evacuated on the night of the 22nd of 
Lucknow. November, but the sue < ess of the operations was 
marred bv the death of Havelock On his return to 
Cawnpore Campbell found that General Windham was bemg 
attackcHl at tliat plvce by the Gwalior contingent On the 6th 
of December he defeated the Gwalior (ontmgent in the battle of 
Cawnpore, though he had only <^000 men against the enemy’s 
2S,ooo His next task was to dear his line of communications 
with Delhi and the Ihinjab, and this he accordingly undertook 
I.ord Canning now decided that the next step should be the 
retliK tion of Lucknow, on the ground that it, like Delhi, was a 
rallving point of the Mutiny, ^vnd that its continuance m the 
hands of the enemy yvould mean a loss of prestige General 
Franks’ (oliimn advamed to Lurknoyv from tlie eastern frontier 
of Oudh, defeating the enemy in four actions Meanwhile 
Outram had held Ins own at the Alam Bagh for over three months 
with only 4000 men against 120,000 rebels An offer of help 
from Nepal had been accepted in July, and now Jung Bahadur, 
the prime minist'*r of Nepal, yvas advancing witli 10,000 Gurkhas 
to aid m the operations against Lucknow ; but the lateness of his 
arrival delayed the opening of the siege until the 2nd of March 
i8«;H The Martmi^re was capturcHl on the 9th of March and the 
Begum Kothi on the iith On the 14th the Imambara was 
stormed, and the Kaisar Ikigh, and on the i6th the lesidenc} 
was once more in British possession The enemy w ere thoroughly 
routed, but Campbell lost the opportunity of pushing the victor) 
home bv forbidding Outram to rn)ss the bridge in pursuit it he 
thought he would lose a “ single man,” and by sending the 
c'avalry' away from the environs of the citv at the critical moment. 
Upon the fall of Lucknow Lord Canning’s Oudli proclamation 
was issued, confisc'ating almost the entire lands of the province, 
and ensuring onlv their lives to those rebels yvho shcxild submit at 
once Outram considered the terms of this proclamation 
dangerously severe, and Ixird Ellenborough, president of the 
board of control, thus criticized it m a hasty despatch, the 
publication of which necessitated his owti resignation. It was 
afterwards acknowledged that the Oudh prodamation, mter- 
preted as ('anning meant it should be, was a wlsc piece of states- 
manship After the fall of Lucknow Canning insisted that Sir 
('olin Campbell should take immediate ac tion against the rebels 
in Oadh and Rohilkhand, and a number of petty and harassing 


operations were carried out by detached columns ; but (Campbell 
moved too slowly to bring his guerrilla opponents to book, and the 
rebellion was really brought to a conclusion by Sir Hugh Rose’s 
bnlliint campaign in Central India. 

ITiough the two great princes of Central India, Sindlua and 
Holkar, wisely and fortunately remained true to the British, 
troops belongmg to both of them joined the mutineers, 

The Gwalior contingent of Smdhia’s army mutinied in control 
the middle of June, and on the ist of July Holkar’s 
troops revolted at Indore, and the resident, Henry 
Durand, was forced to leave the residency. The ram of Jhansi 
also rose in rebellion, to liecome known as “ the best man upon 
the side of the enemy.” The rising in this quarter received little 
attention until January 1858, when Sir Hugh Rose was given the 
command of two brigades, to act in concert with Sir (olm 
Campliell, and he immediately began a camjiaign yvhich for 
celerity and effectiveness has rarely been equalled m India 
His principle was to go straight for the enemy wherever he found 
him, and pursue him until he had exterminated him. He was 
Iwmpered by none of that exaggerated respect foi the rebels 
yvhich earned Su- Cohn Campliell the nickname of Old Khabardhar 
(Old Take-fTare), but carried to an extreme the policy of audat ity. 
Advancing from Bombay Sir Hugh Rose relieyed Saugor on the 
3rd of February, after it had lieen invested by the rebels for uji- 
wards of seven months On the 3rd of March he forced the pass 
of Madanpur, and took the whole of the enemy’s defences in rear, 
throwing them into panic. On the 21st he began the siege of 
Jhansi, the stronghold of the mutineers in Central India, with a 
garrison of 1 1,000 men. During the course of the siege Tantia 
I'opi, the most capable native leader of the Mutiny, arrived with 
a fresh force of 20,000 men, and threatened the British camp , 
but Sir Hugh Rose, with a boldness which only success could 
justify, divided his forc«, and while still maintaining the siege of 
the fort, attacked Tantia Topi with only 1500 men and com- 
pletely routed him. This vic.lory was won on the ist of April, 
and two days later Sir Hugh earned Jhansi by assault On the 
ist of Mav the battle of Kunch was fought and yvon m a tempera- 
ture of 1 10° in the shade, many of the combatants on both sides 
being struck down by heat apoplexy On the 22nd of May the 
battle of Kalpi was won, though the European troops were 
hampered by defectne ammunition and Sir Hugh himself here 
received his fifth sunstroke. In five months he had beaten the 
I enemy m thirteen general actions and sieges, and liad captured 
some of the strongest forts in India News now arrived that the 
rebel army under Tantia Topi and tlie rani of J hansi had .vttacked 
Sindhia, whose troops h<id gone over to the rebels and delivered 
Gwalior into their hands Sir Hugh marched against Gyvahor at 
once, captured the Morar cantonments on the i6th of June, and 
carried the whole of the Gwalior positions bv assault on the iqlh, 
thus restoring his state to Smdhia within ten (la>s of taking the 
field. Tlus was the crowning stroke of the Central India cam- 
paign, and practically put an end to the Mutiny, though the 
work of stamping out its embers went on for many months, and 
was only completed with the capture and execution of Tantia 
Topi in April 1851^ 

The Indian Mutiny was m no sense a national n^mg The 
great mass of the people m the affected districts either stood 
neutral, waiting with the immemorial patience of the 
East to accept the yoke of the conqueror, or lielped the a«#/oo«/ 
British troops yvith food and service, m many cases rising. 
also sheltering British fugitives to the best of their 
ability. The attempt to throw off the British yoke was confined 
to a few disaffected ex-rulers and their heirs, with their numerous 
clansmen and hangers-on, besides the badmashes and hi^way- 
men who saw their way to profit liy the removal of the British 
administration under which tlieir peculiar talents found no safe 
outlet The Bengal native army was their tool, which circum- 
stances put into their hands at the psychological moment w^hen 
British power seemed to be at its lowest point. But the fighting 
races of the Punjab saw no reason ior casting m their lot yvith the 
mutineers, and the great majority of the independent princes 
who had nutlung of which to complain, like Patiala m the Punjab, 
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Holkar and Sindhia in Central India, preserved a loyal or at least 
an interested friendship The Sikhs showed their appreciation of 
I^wrencc’s admirable administration by keeping faith with their 
recent conquerors, and the Gurkhas of Nepal did yeoman service 
for their fathers’ enemies. The lack of any central principle or 
common interest was shown in the divided counsels and sporadic 
action of the mutineers and their allies, which made them an 
easy prey to the solid and audacious Brittsh forces. 

The chief result of the Indian Mutiny was to end the govern- 
ment of India by the East India company It was felt that a 
system of administration which could permit such a 
oftbe*"^^ catastrophe was no longer desirable. On the 2nd of 
MuHay. August 1858 the queen signed the act which transferred 
the government of India to the crown. On the ist 
of November Lord Cannmg, now viceroy of India, published the 
noble proclamation m which the change was announced, and a 
full amnesty was offered to all the rebels who had not been 
leaders m the revolt or were not guilty of the murder of Bntish 
subjects. Even before the fall of Delhi, Canning had been 
adversely criticized — “ Clemency Cannmg ” he was scornfully 
called — for announcing his intention to discriminate between the 
guilt of various classes of mutineers. But a wiser view soon pre- 
vailed, and the natives of India at large gratefully accepted the 
queen’s proclamation as the charter of their lives and lilierties 

See G W Forrest, H%<:tory of the Indian Mutiny (1904), and 
Selections from State Papers (1897) , T K. E Holmes, History of the 
Indian Mutiny (1898) , Kaye and Mallesons History of the Indian 
Mutiny (1864-1888) , R S Rait, Life of Lord (>oueh (1901) , Sir 
\V Lee-Warner, Life of Lord Dalkousie (1904) : Sir H ConniiiRham, 
Lord Canning (" Rulers of India " scries), (1890) ; Sir Owen ludor 
Burne, Clyde and Strathnairn (1895) , Lord ICoberts, Forty-One 
Years in India (1898) , and Sir Evelyn Wood's articles in The 7 imes 
in the autumn of 1907 

INDIAN OCEAN, the ocean bounded N by India and Persia ; 
W by Arabia and Africa, and the mcndian passing southwards 
from Cape Agulhas , and E by Farther India, the Sunda Islands, 
West and South Australia, and the meridian passing through 
South Cape in Tasmania As m the case of the Atlantic and 
Pacific Oceans, the southern boundary is taken at either 40° S , 
the line of separation from the great Soutlicrn Ocean, or, if the 
belt of this ocean between the two meudians named be included, 
at the Antarctic Circle. It attains its greatest breadth, more 
than 6000 m. between the south points of Africa and Australia, 
and becomes steadily narrower towards fhe north, until it is 
divided by the Indian peninsula into two arms, the Arabian Sea 
on the west and the Bay of Bengal on the cast Both branches 
meet the coast of Asia almost exactly on the Tropic of Cancer, 
but the Arabian Sea communicates with the Red Sea and the 
Persian Gulf by the Straits of Bab-el-Mandcb and Ormuz 
respectively Both of the.se, again, extend in a north-westeily 
direction to 30° N Murray giv cs the total area, reckoning to 40° 
S and including the Red Sea and Persian Gulf, as 17,320,5 <50 
iMiglish square miles, equivalent to 13,042,000 geographical 
square miles Kars tens gives the area as 48,182,413 square 
kilometres, or 14,001,000 geographical square miles ; of these 

10.842.000 square kilometres, or 3,150,000 geographical square 
miles, about 22 % of the whole, he north of the eijuator For the 
area from 40® S. to the Antarctic Circle, Murray gives 9,372,600 
English square miles, equivalent to 7,057,568 geographical square 
miles, and Karsteiis 24,718,000 square kilometres, equivalent to 
7,182,474 geographical square miles. Tlie Indian Ocean receives 
few large rivers, the chief ^ing the Zambezi, the Shat-cl-Arab, the 
Indus, the Ganges, the Brahmaputra and the Irawadt. Murray 
estimates the totid land area draining to the Indian Ocean at 

5.050.000 geographical square miles, almost the same as that 
draining to the Pacific. The annual rainfall draining from this 
area is estimated at 4380 cubic miles. 

Relief — Larxe portions of the bed still remain unexplored, but a 
fair knowledge of its general form has been gamed from the sound- 
ings of H M S " ChaUenger, ' the German " Gazelle " Expedition 
and various cable ships, and m 1898 mfurmation was greatly added 
to by the German " Valdivia " Expedition A ndge, less than 2000 
fathoms from the surface, extends soutli-eastwards from the Cape. 
This ndge, on which the Crozet Islands and Kerguelen are situated, 
w direcuy connected with the submarine plateau of the Antarctic 
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From it the depth increases north -oastwartls, and the gveaUst 
depression is found in the angle lietween Austnilia and the Sunda 
Islands, where " Wharton deep," below the 3000-fathom line, 
covers an area of nearly 50,000 sq m Immediately to the north 
of Wharton deep is the smaller " Maclcar deep," and the long narrow 
“ Jeflieys deep " off the south of Australia completes the list of 
depressions lielow 3000 fathoms in the Indian (Icean The 2000- 
fa thorn line approaches close to the coast except (i) m the Bay of 
Bengal, which it does not enter ; {2) to the soutli-west of India along 
a ndge on which are the Laccadive and Maldive Islands, and (3) 
in the Mozamlnque Channel, and on a bank north and east of Mada- 
gascar, on which arc the Seyclielles, Mascarene Islands an<l other 
groups 

Islands — I iku the Pacific, the Indian Ocean contains more islanris 
m the western than in the eastein half towards the centre, the 
Maldivc, Chagos and Co< os groups are of characteristic coral 
formation, and coral reefs occur on most parts of the tropical coasts 
Ihere are many volcanic isLinds, as Mauritius, tJie Crozet lUatuJs, 
and bt Paul's. The chuf contuicntaJ islands are Madag.ihcar 
bokotra and Ceylon Kerguelen, a dcsolati and uninhabited island 
near the centre of the Indian Ocean at its southein border, is note- 
worthy as pmviding a base station for Antarctic exploration 

Deposits — The bottom of the Bay of Bengal, of the northern 
part of the Arabian bea, of the Red bca and tlie Pirsun t.ulf, and 
of the narrow coastal strips on the cast aiitl we^t sides of the ocean, 
are chiefly covcrctl by blue and green muds Off (he Afiican co.ists 
llicre are large deposits ol (ilauionitic sands and muds at depths 
down to 1000 fathoms, and on banks where coral formation occurs 
there are large dejiosits ol coral muds and sands In the tloqier 
parts the bed of the ocean is covered on the west and south by 
Globigtnna ooze except for an tlongalc<l patch of red clay cxUnding 
most of the distance from bokotra to the Maldive*! The n d cl ly 
covers a neaily wjuarc area in the cartern part of the basm IxmndfrI 
on two Sides by the bunda Islands and the west coast of Australia, 
as well as two strips extending cast and west from the soiillitin 
margin of the sejuare along the south of Auslialia and nearly I0 
Madagascar In the northein portion of the square, north and cast 
of Wliarton deep, the red clay is n placed over a large tract by 
Kadiolanan mize 

'Jcinperature — Tlic mean Umpciaiure ol the surface water is 
o\tr 80° F in all jiorts norlh of 13® b , txcept in the north wist 
of the Arabian Sea, where* it is somewhat lower South ol 15® S 
temperature falls uniformly and rjuickly to the Soutliern <Vean 
Between the ifcqitJis of 100 and 1000 fatlioms tcm|wraliiu i> high 
in the noilh-wtst, and in the south centre »nul south- west, and low 
in the north-cast, the lyj>e of distiibulion rc'maining subsLuitially 
the «5ame At 1500 fathoms lemjieraturr has become vtiy umlorni, 
tanging between 35° and 37® F , but still exhibiting the same tyj>e 
ol distribution, though in a very degenerate lonn 

Salinity - Ihc sallcst surface water is found m (a) the Aialnan 
Sea and (6) along a belt extending from West Australia to bouth 
Atnca, the highest salinity m this belt occurring at the Australian 
crKl. South of tlic belt salinity falU quickly as latitude incrc-iscs, 
while to the north of it, in the monsoon region, the surface water 
IS vciy fresh oil the Afiicaa coast and to the uorth-ca^t Little 19 
known with certainty alxjut tlic <listribuUijn of s.i]inity m tlie depths, 
the number of trustworthy observations available being still \(iy 
small Itobably the northein and north-eastern region, w'lthin the 
monsoon area, contams relatively fresh water down to very con- 
siderable depUis 

Circu/ation — Noith of the ecpialor llu saiface circulation is und( r 
the control of the monsoons, and changes with Ihtin, the currents 
consisting chiefly of north east and v>iith-wesl tlnfts in the open 
sea, and mduced streams following Uio coa.>ts During the norllicm 
summer Uie south-west monsexm, which is .sulficiently strong to 
brmg navigation practically to a staiubtill except lor jxjwcrful 
steamers, sets up a strong noith-caslcrly drift in the Arabian S<a, 
and the water ic moved from the east African coast is reiilarcd by 
the upwclling of cold water from below, this is one of tJie best 
illustrations of this action extant Along the line of tfie ciju.ilor 
the Indian counter-current flowa eastwards all tlie year louiul, .tcting 
as compensation to the great Lquatorial current flowing westwards 
between the parallels of 7® and 20® S The ccpiatonal current, on 
meeting the northern extremity ot Mmlagascar, sends a branch 
southwards along the east coast of that island, .sometimes called tlie 
Mascarene current When the main equatorial current reaches the 
African coast a minor stream is sent northwards to tlu source of 
the Indian counter-current, but the discharge is chiefly by the 
Mozambiemt current, which south of Cape Comentes Ix'coines 
the Agulhas current, one of tlie most powerful stream currents of 
the globe. On the west coast of Madagascar and on the banks of 
Uie African coast south of 30® S, reaction cnrrtnts or " baik- 
drifts " move in the opposite direction along the flanks of the 
Agulhas current , these back-dnfts are of great importance t<j 
navigation. On clearmg the land south of the Cajie tla waters 
of the Agulhas current meet those of the west wind drift of tlie 
Southern Ocean, and mingle with them in such a manner as to 
produce, by interdigitation, alternate strips of warm and cold 
water, which are met with at great distances south-west and south 
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of the Cape Bi twten South Africa and \udralia the waters 
form a pait of the gieat wind drift fhe wattrb of tlu-i drift 
are, in central, of very low temperature, but it ts lemarkable that 
the mterdiKit ition just mentioned eontinues lar to tlu eastward, 
<it least .is far as Kerguelen Hus f.iet is jirobably due partly to 
the aetual intrusion of warm water lro,n the Maseartne current 
last of Madagascar, and partly to the* eireumstanee that the different 
tenijuratures of the waters .ire so eompenveted by their ilifferenees 
of salinity that they have almost precisely the same specific gravity 
i« si/M Ihe west wind drift semis a stream northwarels along the 
west coast of Australia, the His/ lustralia current, the homologue 
of the Benguela current m the South \tlantie 1 hi jirmcipal feature 
m thf eireulation in the iltptlis of the Indian Ocean is a slow move- 
ment of Antarctic water nortJiwards along the bottom to take the 
jilace of that removed from the surbace by evaporation, and by 
currents m the lower latitudes Little is known lieyond the bare 
fact that such movement does take place (H. N D ) 

INDIANOLA, a city and the county-scat of Warren county, 
Iowa, USA, about i8 m S. by K of Des Moines. Pop (iSgo) 
(rgoo) 3261; (1901;, stale census) 3396 It is ser\cd 
by thi ( liuMgo, Burlington Sc Quincy and the Chicago, Rock 
Island eV Pacific railways Indianola is the seat of Simpson 
College ((oediuational, Methodist Episcopal, 1867), with a 
college of liberal arts, an academy, a school of education, a 
school of business, a school of shorthand and typewriting, a 
conservatory of music, a sc hool of oratory, a school of art and 
a military academy In icjoS the college had 32 instructors 
and CJ05 students The cit> lies in a rich farming region, and 
has a considerable trade m butter and eggs, vegetables and 
fruit, and in coal, lumber and live stoe k from the surrounding 
t oimtry Indianola was laid out and w'as selected as the county- 
seat in 1841), and building began in the following year , it was 
incorporated as a town in 1864, and was chartereeJ as a city of 
the second class in 1884. 

INDIANS, NORTH AMERICAN. The name of “American 
Indians ” for the aborigines of America had its origin in the 
Thanmmt f'olumlius, in a letter (Febru.iiy 141)3) written 

••Amart- soon after the discovery of the New Work!, of the 
can term Itjdtos (/ e natives of India) for the hitherto 

ladlaaa." unknown human beings, some of whom he brought 
back to Europe with him He believed, as did the people of 
his age in general, tliat the isl.vnds which he had discovered 
by sailing westward across the Atlantic were actually a part 
of India, a mistaken idea which later served to suggest m,iny 
absuicl theories of the origin of the aborigines, their customs, 
languages, culture, I'^c I'roin Spanish the word, with its in- 
correct connotation, passed into Ircnch {hidien), lulian and 
Portuguese (Indio), tierman (Indiautr), Dutch (indtane), &c 
When the New World came to be known as Amirua, the natives 
reieivc’d, in English cspeciall), the name “ Ameiican Indians, ’ 
to distinguish them from the “ Indians ” of south-eastern Asia 
and tlie E.ast Indies 'Fhe appell.ition “ Americans “ was for 
a long lime used in English to designate, not the European 
colonists, but the aborigines, and when, in 1891, Dr D G. 
Brinton published his notable monograph on the Indians he 
entitled it The American Rate, recalling the early employment 
of the term The awkwardness of such a term as “ American 
Indian/’ both historically and linguistically, led Major J W. 
Powell, the founder of the Bureau of American Ethnolog), to 
put forward as a substitute “ Amerind," an arbitrary curtail- 
ment which had the advantage of lending itself easily to 
form words necessarj and useful in ethnological writings, eg 
pre- Amerind, post - Amerind, pseudo - Amerind, Amermdish, 
Ainermdize, See Purists have objected strenuously to 
“ Amerind,” but the word already has a certain vogue in both 
English and French. Indeed, Professor A. H. Keane does 
not hesitate, m The World' i Peoples (London, 1908), to use 
“ Amerinds ” in lieu of “ American Indians." Other popular 
terms for the American Indians, which have more or less currency , 
are “ Red race,” “ Red men,” “ Redskins,” the last not in such 
good repute as the corresponding German Rothaute, or French 
Pedux-rouges, which have scientific standing. The term 
“ American Indians " cov ers all the aborigines of tlie New 
World past and present, so far as is known, although some 
European writers, especially m France, still seek to separate 


from the “ Redskins ” the A/tecs, Mayas, Peruvians, &c , and 
some American authorities would (anatomically at least) rank 
the Eskimo as distinct from the Indian proper. When the 
name “ Indian ” came to be used by the European colonists 
and their descendants, they did not confine it to “ wild men,” 
but applied it to many things tliat w'ere wild, strange, non- 
European in the new environment (see journ Anier. Polk- Lore, 
1902, pp 107-116 , Handbook of Amer, Inds., 1907, pt. 1 pp 
605-607). Thus more than one hundred popular names of plants 
in use in American English (e g “ Indian corn,” “ Indian pink,” 
&c ) contain references to the Indian in this way , also man) 
other things, such as “ Indian file," “ Indian ladder,” “ Indian 
gift," “ Indian pudding,” “ Indian summer " The Canadian- 
I'rench, who termed the Indian sauvage (t e “savage"), re- 
membered him linguistically in boi/e sauvage (moccasin), tratne 
sauvage (toboggan) The term “ Siwash,” in use in the Chinook 
jargon of the North Pacific coast, and also in the English of 
that region, for “ Indian " is merely a corruption of this Canadian- 
French appellation In the literatuie relating to the Pacific 
coast there is mention even of “ Siwash Indians " Throughout 
Canada and the United States the term “ Indian" occurs in 
hundreds of plate-names of all sorts (“ Indian River," “ Indian 
Head," “Indian Bay," “Indian Ibll," and the like). There 
are besides these Indiana and its capital Indianapolis In 
Newfoundland “ Red Indian,” as the special term for the 
Beothuks, forms part of a number of place-names. Pope’s 
characterization of the American aborigine, 

" Lo ! the poor Indian, whose untutor’d mind 
Sees (jod in clouds, or hears Him m the vt ind,” 
is responsible for the creation in the mind of the people of a 
“Mr Lo,” who figures in newspapir lore, cartoons, &c Ihe 
reputations, deserved and undeserved, of certain Indian tribes 
north of Mexico have been such that their names have passed 
into English or into the languages of other civilized nations 
of Europe as synonyms for “ ruffian,” “ thug,” “ rowdy,” iHfc. 
Recently “ les Apaches ” have been the terror of certain districts 
of Pans, as were the “ Mohocks ” (Mohawks) for certain parts 
of Umdon toward the close of the i8th century. 

The North American Indians have betn the subject of numerous 

t )opuIar fallacies, some of which have gamed world- wide currency 
lore belongs a mass of pseudo-scicntihc and thuioughly „ . 

unscientific literature embodying absurd and extravagant . 

theories and specul.ations as to the origin of the aborigines *' ' 

and their " civilizations ’’ which derive them (m most cxtrdordin.ir\ 
ways .sometimes), m recent or in remote antiquity, from all regions 
of the Old World — I'-gyj)! aWd Caithage, Idioenicia and Canaan, 
Asia Minor and the Caucasus, Assyria and Babylonia, Persia and 
India, Central .\sia and Siberia, China and Tibet, Korea, Japan, 
the East Inches, Polynesia, Greece and ancient Celtic Europe and 
<\<n medieval Ireland and Wales F'avouritc theories of this sort 
ha\e made the North \meriean abongints the dc'scenclants of 
ufugecs from sunken Atlantis, Intar warriors, Malay'o-Polynesian 
sca-farers, Hittitc immigrants from Syria, the “Lost Ten Tribes 
of Israel,” ixe , or attributed their social, religious and political ideas 
and institutions to the advent of stray junks from Japan, Buddhist 
votanes from south-eastern Asia, missionaries from early Christian 
Europe, Norse vikings, Basque fishermen and the like 

Particularly interesting are the theories of " Welsh (or white) 
Indians ” and the " Lost Ten Tribes " The myth of the " Welsh 
Indians,” reputed to be the descendants of a colony founded about 
AD 1170 by Prince Maeloe (well known from Southey's poem), 
has been studied by James Mooney (Amer Anthrop iv , 1891, 
393-T94), who traces Us development from statements in an 
article in The Turkish Spy, jiublished in London about 1730 At 
first these " Welsh Indians, ’ who are subsequently described as 
s[)eaking Welsh, jiossessing Welsh Bibles, beads, crucifixes, &c , 
are placed near the Atlantic coast and identifie<l with the Tuscaroras, 
an froquoian tribe, but bv 1770 they had retreated inland to the 
banks of the Missouri above St Louis A few years laterThey were 
far up the Red river, continuing, as time went on, to recede farther 
and farther w estward, being identified successiv cly w ith the Mandans, 
in whose language Catlin thought he detected a Welsh clement, the 
Moqui, a Pueblos tribe of north-eastern Arizona, and the Modocs 
(here the name was bebeved to re-echo Madoc) of south-western 
Oregon, until at last they vanished over the waters of the Pacific 
Ocean. The theory that the American Indians were the " Lost Ten 
Tribes of Israel ” has not yet entirely disappeared from ethnological 
literature Many of the identities and resemblances in ideas, 
customs and institutions between the Amencan Indians and the 
ancient Hebrews, half-knowdedge or distorted views of which 
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formeil the basis of tlic theory, are discussed, and their real significance 
pointed out by (. olond Garnck Mallery in his valuable adilress on 

Israelite and Indian A Parallel in Planes of Culture ’’ (Proc 
Amer -f<rsoc Adv i>ct vol \xx\ in , 1889, pn 287 - 1 he whole 
subject has been discussed by Professor H W Henshaw in his 
" Popular Fallacies respcctin},' the Indians ” ( Imcr Anthrop vol 
vii ns, 1905, pp 104-iij} 

Of ways of classifying the races of mankind and their sub- 
divisions the number is great, but that which measures them by 
their speech is both ancient and convenient The 
Stocks. niultiplicity of languages among the American Indians 
was one of the first things that struck the earliest 
investigators of a scientific turn of mind, no less than the 
missionaries who preceded them The Abbii Htrvas, the 
lirst serious student of the primitive tongues of the New World, 
Irom the classificatory point of view, noted this multiplicity 
of languages m his Catalogo (Idle Itnguc cono<!eiute e notizta della 
loro affimtd e dtver'nUi (( esena, 1784), and after him lialbi, 
Adelung and others About the s.ime time in America 'Ihoinas 
Jefferson, who besides being a statesman was also a considerable 
naturalist (sec Amer Anthrop ix ns, 1907, 499-^09). 
impressed by the same fact, and in his "Notes on the State of 
I trginiu observed that for one “radical language'’ in Asia 
there would be found probably twenty m America Jefferson 
himself collected and arranged (the MSS were afterwards lost) 
the vocabularies of about fifty Indian languages and dialects, 
and so deserves rank among the forerunners of the modern 
American school of comparative philologists After Jefferson 
came Albert Gallatin, who had been his secretary of the ticasury, 
as a student of American Indian languages in the larger sense 
He had also himself collected a number of Indian vocabularies 
(lallatin's work is embodied in the w’cll-known “Synopsis of 
the Indian Tribes within the I nited States East of the Rocky 
Mountains, and in the British and Russian Possessions in North 
America,” published in the Transodtons and Collections of the 
American Antufuarian Society (11 1-422) for 1836 In this, 

really the first attempt m America to classify on a linguistic 
basis the chief Indian tribes of the better-known regions of North 
America, Gallatin enumerated the following twenty-nine 
separate divisions Aelai/e, Algonkin-Lenape, Athapasc.is, 
Atnas, Attacapas, Blackfeet, ( addoes, Catawbas, Chahtas, 
Cherokees, Chctimachas, Chinooks, Eskimaux, Fall Indians, 
Iroquois, kinai, Kouhsehen, Muskhogee, Natches, Pawnees, 
Queen Charlotte’s Island, Sahsh, Salmon River (Fnendlj 
Village), Sho^honees, Sioux, Straits of Fuca, L tehees, Wakash, 
Woccons. These do not all represent distinct linguistic stocks, 
as may be seen liy comparison with the list given below , such 
peoples as the Caddo and Pawnee are now known to belong 
together, the Blackfeet arc Algonkian, the Catawba Siouan, 
the Adai/e Cadcloan, the Natchez Muskogian, &c But the 
monograph is a very good first attempt at classifying North 
American Indian languages 

Gallatin s coloured map of the distribution of the Indian trilics 
in question is also a pioneer piece of work In 1840 George 
Bancroft, in the third volume of his Iltdory of the Colonization 
of the United States, diseu'^scd the Indian tribes east of the 
Mississippi, listing the following eight families Algonquin, 
Catawba, Cherokee, Huron-Iroquois, Mobilian (Choctaw and 
Muskhogee), Natchez, Sioux or Daheota, LVhee He gives also a 
linguistic map, modified somewhat from that of Gallatin The 
next work of great importance in American comparative phil- 
ology IS Horatio Hale's monograph forming the sixth volume 
(Phila , 1846), Ethnography and Philology, of the publications 
of the “ United States Exploring Expedition, during the years 
1838, 183CJ, 1840, 1842, under the Command of Charles Wilkes, 
U S Nav> ,” which added muf h to our knowledge of the languages 
of the Inclians of the Pacific coast regions Two years later 
Gallatin published in the second volume of the Transactions of the 
American Ethnological Society (New York) a monograph entitled 
“ Hale’s Indians of North-west Amenca, and Vocabularies of 
North Amenca,” in which he recognized the following additional 
groups • Arrapahoes, Jakon, Kalapuya, Kitunaha, Lutuami, 
Palamih, Sahaptin, Saste, Wanlatpu. In 1853 he contributed a 
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brief paper to the third volume of Si hookraft’'^ Information 
Respecting the History, Condition and Prospects of the Indian 
Tribes of the United States, adding to the “ fumihcs ” already 
recognized by him the following Cumamhes, Gros Ventres, 
Kaskaias, Kiaways, Natchitoches, Towiacks, Cgaljachmut/i 
Some modifications in the original list were also made. During 
the period 1853-1S77 many contributions to the classific .ition of 
the Indian languages of North America, those of the west and the 
north-west in particular, were made by Giblis, Eitham, lurncr, 
Buschmann, Ha)clen. Dali, Powers, Powell and Gatschet The 
next iniporUint step, .mil the most scientific, w'.ts taken by Major 
J W Powell, who contributed to the Seventh Annual Report of 
the Bureau of Ethnology, jSS^-iSS 6 (Washington, i8()i) his 
(lassie monograph (pp 1-142) on “ Indian I inguistic Families of 
America North of Mexico ’’ In 1891 also appeared Dr D G 
Brmton’s The American Race A I ingmstic Clnsstpca/ion and 
Ethnographic Deuription of the Native Tribes of North and South 
America (New ^’ork, p 392) With these two works the adoption 
of language as the means of distinction and classification of the 
Aincrii.in aborigines north of Mexico for scientific pur|X)sis 
became fixed Powell, using the vocabulary as the test of 
relationship or difference, enumerate cl, in the .ire.i c'onsidi n d, 158 
separate linguistic stoc ks, or families of speech, c.u h “ as distinc t 
from one another in their vocabularies and apparently in their 
origin .as from the Aryan or the Seythi.in families ” (p 26) 

'ihe s8 distinct linguistic stocks of Amenc.in Indians north of 
Mexico, recognized by Powell, were .is follows (D Ad.ii/an , 
(2) Algoncjuian (Q Athapasc.in, (4) Attaiapan, (q) Beothu- 
k.in , (())(acldoan , (7) Chimakuan , (H) ( himankan , (9)Chim- 
mesvan , (10) t hmookan , (i i) Chiliniac'han , (i2)( hiimashan , 
(i Q ('o.vhuiltu'an , (14) Copehan , (is) Costanoan , (i()) ICski- 
mauan , (17) Esselenian , (18) Irocquoian , (19) Kalapooi.in , 
(2o) Karankavvan , (2T)Kcrisan, (22)Kiowan, (23) Kitunahan , 
(24) Kolus(h.an, (2s) Kulanapan , (26) Kusan , (27) Uutua- 
mian , (28) Manposan , (zej) Mociuelumnan , (30) Muskhogc.tn , 
(31) Natc'hcsan , (32) Palaihnihan , (33) Piman , (^4) Pujunan ; 
(3s) Quorat(*an , (36) S.ilinan , (37) Salishan , (38) Sastean , 
(39) Shahaptian , (40) Shoshone an , (41) Siouan , (p) Skitta- 
get.in , (43) T.akilman , (j4)Tanoan, (45) Timuquan.in , (jfi) 
Tonikan , (47) ronk.iwan , (48) Uchean , (4c)) W.uil.itpuan , 
(so) Wakashan , (si) Washoan , (52) Weitspekan , (5 5) Wisho- 
skan , (54) Yakon.in , (s5) Yanan , (56) Yukian , (57) Yuman , 
(58) Ainian 

Ihis has been the working-list of students of Amcric.m Indian 
languages, but since its appearance the sc lentific investigations of 
Boas, Gatschet, Dorsey, Fletcher, Mooney, Hewitt, Halt, Moric e, 
Henslmw, Hodge, Matthews, Kroeber, Dixon, Goddard, .Swanton 
and others have added muc h to our knowledge, and not a fi w 
serious modific.vtions of Powell’s classification have resulted 
With Powell’s monograph was published a c oloun d m.ip showing 
the distribution of all the linguistic stocks of Indians north of 
Mexico Of this a revised edition .« companies the Handbook of 
American Indiana North of Mexico, published by the Bureau of 
American Ethnology m njoy 1910, now the standard book of 
reference on the subject Ihe chief modifications made in 
Powell’s list arc as follows The temporary presence in a 
porticjn of south-west Florida cif a new stock, the Arawakan, 
IS now proved 'Ihe Adaizan language has been shown to 
belong to the Cadcloan family , the Natchez to the Muskogian , 
the Palaihnian to the Shastan , the Piman to the Shoshonian 
I he nomenclature of Powell’s classification has never be en 
completely satisfactory to American philologists, and a move- 
ment IS now well under way (see Amer Anthrop vii ns., 
1905^ 579‘S93) improve it In the present article the writer 
has adopted some of the suggestions made by a committee 
of the American Anthropological Society in 1907, covering 
several of the jxnnts m question. 

In the light of the most recent and authoritative rc^sc^rches and 
investigations the linguistic stocks of Anienca.n aborigines north of 
Mexico, past and present, the areas cKCupied, earliest homes (or 
original habitats), number of tribes, subdivisions, &c , and population, 
may lx, given as follows — 
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Of these S5 different hngvustic stoc ks 5 (Arawakan, Beotlui- 
kan, Esselenian, Karanka^van and Timuquan) are completel) 
extinct, the Arawakan, of course, in North America only, 
1 5(Atakapan, thimankan, t hitimachan, Chumashan, Costanoan, 
Kiisan, Pakawan, Salman, Takelman, lonikan, Tonkawan, 
Wibhoskan, Yakonan) practically extinct, A\hilc the speakers 
of a few other languages or the survivors of the people once 
speaking them (eg Chemakuan, Chinookan, Copehan, Kala- 
pu) an, Mariposan, Washoan, Yukian), number about 200 or 300, 
in Some cases fewer Of the Wailatpuans, although some indi- 
viduals belonging to the stock are still living, the language 
Itself IS practually extinct The distribution of the various 
stocks reveals some interesting facts Among these are the 
stretch of the Eskimoan along the whole Arctic coast and its 
extension into Asia , the immense areas occupied by the Atha- 
baskan and the Algonkian, and (less notably) the Shosho- 
nian and the Siouan , the existence of few stocks on the 
Atlantic slope (from Labrador to Florida, east of the Mississippi, 
only 8 are represented) ; the great multiplicity of stocks m the 
Pacific coast region, particularly in Oregon and California , the 
extension of the Shoshonian, Yuman and Athabaskan southward 
into Mexico, the Shoshonian in ancient, the Athabaskan in 


modem times ; the existence of an Arawakan colony in south- 
western Flonda, a 16th-century representative in North America 
of a South Ameru an linguistic stock Some stocks, e g. Atakapan, 
Beothukan, Chemakuan, Chimarikan, Chitimachan, Kiowan, 
Kitunahan, Lutuamian, Takelman, Tonkawan, Wailatpuan, 
Yanan, Yuchian, Zum, &c , were not split up into innumerable 
dialects, possessing at most but two, three or four, usually fewer. 
Of the larger stocks, the Athabaskan, Algonkian, Shoshonian, 
Siouan, Iroquoian, Salishan, &c , possess many dialects often 
mutually unintelligible In marked contrast with this is the 
case of the Eskimoan stock, where, in spite of the great distance 
over which it has extended, dialect vanations are at a minimum, 
and the people “ have retained their language in all its minor 
features for centuries ” (Boas) As to the reason for the abund- 
ance of linguistic storks in the region of the Par ific (from Alaska 
to Lower California, west of long 1 15°, there are 37 Eskimoan, 
KoUisrhan, Athabaskan, llaidan, Tsimshian, Wakashan, Sah- 
shan, Kitunahan, Chimakuan, Chinookan, Sahaptian, Wailat- 
puan, Shoshonian, Kalapuyan, Yakonan, Kusan, Takelman, 
Lutuamian, Qiioratean, Weitspckan, Wishoskan, Shastan, 
Yanan, (himankan, Yukian, Copehan, Pujunan, Washoan, 
Kulanapan, Moquelumnan, Mariposan, Costanoan, Esselenian, 
•Salman, ( humashan, Yuman) there has been much discussion 
Of these no fewer than 18 are confined practically to the limits 
of the present state of California Dialects of Athabaskan, 
Shoshonian and Yuman also occur within the Californian areas, 
thus making, in all, representatives of 21 linguistic stocks m a 
portion of the rontment measuring less than 156,000 sq m. In 
explanation of this great diversity of speech several theories have 
been put forward One is to the effect that here, as in the region 
of the Caucasus in the Old World, the multiplicity of languages is 
due to the fact that tribe after tribe has been driven into the 
mountain valleys, &c , by the pressure of stronger and more 
aggressive peoples, who were setting forth on careers of migration 
anti conquest Another view, advocated by Horatio Hale in 
1886 {J*roc Amer Aswr Adv Set ; also Proc. Canad Inst , 
Toronto, 1888). is that this grc.it diversity of human speech is 
due to the language-making instinct of children, being the result 
of “ Its exercise b> young children ac( identally isolated from the 
teachings and influence of grown companions ” A pair of young 
human beings, separating thus from the parent tribe and starting 
social life in a new environment by themselves, would, according 
to Mr Hale, soon produce a new dialect or a new' language This 
theory w.as looked upon with favour by Romanes, Brinton,and 
other psychologists and ethnologists. Dr R B. Dixon {Congr 
intern des Amer, Quebec, 1906, pp 255-263), discussing some 
aspects of this question, concludes “ that the great linguistic and 
considerable cultural complexity of this whole Cahfomia-Oregon 
region is due to progressive differentiation rather than to the 
ciowding into this restricted area of remnants of originally discrete 
stocks " How far two dialet ts of one stock can go in the w’ay of 
such differentiation without becoming absolutely distinct is illus- 
trated by the Aihornawi branches of the Shastan family of specih, 
whuh Dr Dixon has very carefully investigated 
The test of vocabulary is not the only means bv which the 
languages of the North \merican aborigines might he classified 
There are peculiarities of phonetics, morphology, grammar, sentence- 
structure, .tc , which suggest groupings of the linguistic stocks 
independent of their lexical content Some languages are harsh <xnd 
consonantal (e g the Kootenay and others of the North Ikicific 
region), some melodious and vocalic, as are certain of the tongues 
of California and the south-eastern United States Some employ 
reduplication with great frequency, like certain Shoshonian dialects , 
others, like Kootenay, but rarely A few, like the Chintyjk, are 
exceedingly onomatopoeic. Some, like the northern languages ot 
California, have no proper plural forms Of the Californian languages 
the Pomo alone distinguishes gender in the pronoun, a feature 
common to other languages no farther off than Oregon The high 
development and syntactical use of demonstratives w’hich charac- 
terize the Kwakiutl are not found among the Californian tongues 
A few languages, like the Chmook and the Tomka, possess real 
grammatical gender Some languages are essentially prefix, others 
essentially suffix tongues , while yet others piossess both prefixes 
and suffixes, or even infixes as well In some languages vocalic 
changes, in others consonantal, have grammatical or semantic 
meaning In certam languages tense, mood and voice are rather 
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weakly developed In some languages syntactical cases occur 
{e g m certain Californian tongues) , while m many others they are 
quite unknown Altogether the most recent investigations have 
revealed a much greater variety m morphological and in grammatical 
processes than was commonly believed to exist, so that the general 
statement that the American Indian tongues are all clearly and 
distmctly of the " mcorporating " and “ polysynthetic '* tvp<s 
needs considerable modification Using criteria of phonetics, 
morphology, grammar, dc , some of the b^t authorities have been 
able to suggest certain groups of North American Indian languages 
exhibiting peculiarities justifying the assumption of relationship 
together Thus Dr Franz Boas {Mem Intern Congr A nthrop , 
1S03, pp 339 - 34 (>, and Ann Archaeol Rep Ontario, i 905 > pp m- 
106) has grouped the linguistic stocks of the North Pacific coast 
region .is follows (i) 'llmgit (Koluschan) and Haida , (2) fsim- 
shian , (3) Wakashan (Kvvakiutl-Nootka), Salish, Cliemakum, (j) 
Chinook In the same region the present writer has suggested a 
possible relationship of the Kootenay with bhoshonian In the 
Californian area Dr R B Dixon and I>r A L Kroeber have made 
out these probable gioups among the numerous language stocks 
of that part of the United States (i) Chumashan and Sahn-an , 
(2) Yurok (Weitspekan), Wishoskan, \thabaskan, Karok (Qiiora- 
tean), Chimankan , (3) Maidu (Pujunan), Lutuamian, Wintun 

(Copehan), Yukian, Porno (Kulanapan), Costanoan, Lsselenian. 
\okuts (Manjiosan), Shoshonian, Shastan, Moquclumnan and 
possibly' Washoan , (4) Yan.an , (5) Yuman Suggestions of even 
larger groups than any of these h<ive also been made It may lx 
that, judged by certain criteria, the Kootenay, Shoshonian, Iro- 
quoian and Siouan may belong together, but this is merely tentative 
It is also possible, from the consideration of morphological peculiari- 
ties, that some if not all of the languages of the so-called " Palaeo- 
Asiatic ” peoples of Siberia, as Boas has suggtstc*! (Science, vol 
xxiii , ns, 1906, p 6}4), mav be included within the American 
group of linguistic stocks Indeed Sternberg (fnferw Amer-Kongr 
xiv , Stuttgart, 1904, pp 137-140) has undertaken to show the 
relationship morphologically of one of these languages, the Ciiliak 
(of the islanf! of Saghalin and the region about the mouth of the 
Amur), to the Amtncan tongues, and its divergence from the 
" Ural- Mtaic ” family of speei h Here, however, more iletaikd 
investigations are needed to settle the question 

At one time the opinion was widely prevalent that primitive 
languages changed very' rapidly, sometimes even within a 
Oeaermi generation, and the American Indian tongues were 
character rather freely used as typical examples of such extreme 
otineiian variation The error of this view is now admitted 
taaguagea everywhere, and for the speech of the New World 
aborigines Dr Franz Boas states {lindb Amer Ind pt 1 , 1907, 
P 759) • ‘‘ There is, however, no historical proof of the change 
of any Indian language since the time of the discovery comparable 
with that of the language of England between the loth and 
13th centuries ” Another statement that has obtained currency, 
appearing even in otherwise reputable quarters sometimes, 
IS to the effect that some of the vocabularies of American Indian 
languages consist of but a few hundred words, one being indeed 
so scanty that its speakers could not converse by night, since 
darkness prevented resort to the use of gesture. This is absolutely 
contrary to fact, for the vocabularies of the languages of 
the American Indians are rich, and, according to the best 
authority on the subject, “ it is certain that in every one there 
arc a couple of thousand of stem words and many thousand 
words, as that term is defined in English dictionaries ” (Boas) 
The number of words in the vocabulary of the individual Indian 
is also much greater than is generally thought to be the case 
It was long customary, even m “scientific” circles, to deny 
to American Indian tongues the possession of abstract terms, 
but here agam the authority of the best recent investigators is 
conclusive, for “ the power to form abstract ideas is, neverthe- 
less, not lacking, and the development of abstract thought 
would find in every one of the languages a ready means of 
expression ” (Boas). In this connexion, however, it should 
be remembered that, in general, the languages of the American 
aborigines “ are not so well adapted to generalized statements 
as to lively descriptions ” The holophrastic terms characteristic 
of so many i\merican Indian languages “ are not due to a lack 
of power to classify, but are rather expressions of form of 
culture, single terms being intended for those ideas of prime 
importance to the people ” (Boas) This consideration of 
Amencan prinutive tongues in their relation to culture-types 
opens up a comparatively new field of research, and one of much 
evolutional significance 


As d result of the most recent and .luthontative philoloKu il 
mv estigations, the following may be cited as some of the duel 
characteristics of many, and m some cases, of most of the Ian 
guages of the aborigines north of Mexico 

1 Tendency to express ideas with great graphic detail as to jilace, 
form, &c 

2 " Polysynthesis," a device making jiossible, by the use ot 
modifications of stems and radicals and the employment of prefixes, 
suffixes, and sometimes infixes, &c , the expression of a large 
number of speeial ideas By such methods of composition (to cite 
two example's from Boas) the Eskimo can say at one breath, so to 
speak, " He only orders him to go and sec,’’ and the Isiinshian, 
" He went with him ujiwaid m the dark and came against aii 
obstacle " The Eskimo 1 aMuiartarlorumagaluarnerpd ? ( ’ Do y ou 
think he really intends to go to look after it ? ") is m.ide uj) fiom 
the following elements Taku!>ar{p<l) , ‘ he looks after it ” , lartor 
(poq), " he goes to " , tima (voq), “ he intends to ” , (^) aluar (poq), 
‘ he does so, but " , nerpoq, do you think he ” The Cue word 

kekaweweihttushehamikowanowow " (“ may it,” 1 e the grate of 
Jesus Christ, " rtniam with you ") is resolvable into Kelawow 
(here split into ke at the beginning and -owow .us terminal), " you " 
(pi ) , ka - sign of futurity (first and second persons) , we - .in 
optative p.irticlc , weche ~ " with " , fasAcAa - verb.il ladical, 
" remain ” , >tii A -pronominal partiele showing th.it the subject 
of the verb is in the third person and the object m the sicond, 
" it-you , owan verbal possessive particle, indicating th.it the 
subject of the verb is something inanimate lx longing to the aminato 
third person, " his-it " 'I he Carrier (Athabaskan) lekoenahweshtrn- 
Jwthtena'zkrok, " I usually recommence to walk to and fro on all 
fours while singing," which Monce calls " a simple word," is built 
up from the following elements le ~ " prefix expressing recijirexrity, 
which, when m connexion with a verb of locomotion, indicates that 
the movement is execute el between two certain jioints witl.-out 
givmg prommence to cither", Aer -particle denoting direction 
toward these points, na " iterative particle, suggesting that the 
action is repeated " , Aieef - partiele referring to the action as being 
m its iiictpicat stage , shun — ' song " (when inexirporatcel in a verb 
It " melicates that singing accompanies the action expressed by the- 
verbal rex»t ") , du: — " a particle called for by shun, said particle 
always entering into the comjxisition of verbs denoting nferenei to 
vex:al sounds", /A<r = "the secondary rad1c.1l of tlie uncompositi 
verb thtxkret inflected from thi for the sake of euphony with nae , 
nuz = " the pronominal element of the whole compound ” (the n is 
demandeel by the jirevious hwe, ce marks the present tense, and t 
marks the first person singular of the third conjugation , krok 
“ the mam radical, altered here by the usit.itive from the normal 
feirm kret, and is expressive of locomotion habitually executed on 
four feet or on all fours '* 

3 Incorporation of noun and adjectives in verb, or of pronouns 
in verb From the Kootenay kinguage of south-eastern British 
Columbia the following examples may be given; NatU/awkme - 
" He carries (the) head m (Ips) hand “ , llowanko/Zamkine " I 
shake (the) head in (my) hand”, Witliewmine _ " (His) helly is 
large", ThtAa/ine - " He has no tail", MatlnaAf/ff/ine ‘He 
opens his eyes " In tlitse expressions arc incorporated, with certain 
abbreviations of form, the words aqktlam, " head " , aqkowum, 
" belly ” , aqhat, " tail ” , aqkaktletl, " eyes " In some languages 
the form for the noun meorporated in the verb is ontirely different 
from that m mdcpeiid* nt use Of pronominal incorporation the se 
examiiles arc from the Kootenay .Vupqanafiine " He sees me ” , 
//onupcjanisine / see you", rshcXtlipithrme -"He will kill 
you" , 1 shathtijanaa'asmc — " //« will bite ms”; Tshatltsukwatinni 
= " He IS going to seize you, //intshatltlpatlnapine - " You will 
honour me " For incorporation of adjectives these cxamjilcs will 
serve HoniteuMstik - " I paint (my (ace)," literally, " I make it 
red " (kanohos, " red ” , the radical is nos or nits for nohos) , 
HoirtWkcme--" I shout," literally, "I talk big", Huwttlkamc 

“ I am tall (big) " In some languages the jironouns denoting subj«*ct, 
direct object and indirect object are all incorporated in tlic verb 

4 The formation of nouns of very comjxasitc chai.ictcr by tlic 

use of stems or radicals and prefixes, suffixes, &c , of various sorts, 
the intricacy of such formations exceeding often anything known 
m the Indo-European and Semitic huiguages Often the comi>onent 
parts are ” clipped,” or changed by decapitation, dccaudation, 
syncopation, See , before being used m the compound The following 
examples from various Indian languages will illustrate the process — 
Kootenay Aqkinkanuktlamnam — " ctowin of head,” from aq 
(prefix of uncertam meanii^), kinkan=-'' top,” tlam~" head," -nam 
(suffix = " somebody’s ”) 1 hngit ' Kanytqkuwate - " aurora," liter- 

ally, " fire (Aa>i)-like (yi^) -out-of-doors (AM)-colaur (wate) " 

5 The development of a great variety of forms for personal 
and demonstrative pronouns In the latter, sometimes, the language 
distinguishes " visibility and invcsibihty, jiresent and past, location 
to the right, left, front and back of, and above an<] below the 
spieaker " (Boas) According to Monce (Trans Canad Inst , 1889- 
1890, p 187), the Carrier language of the Atliabaskan stock has no 
fewer than seventeen possessive pronouns of the third person 

6 Indistmctness ot demarcation between noun and verb , in 
some languages the transitive and m others the intransitive only is 
really verbal in form. 
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7 The use of the intransitive verb as a means of expressing 
ideas, fg , winch m 1 urojxan tongues would he carried by ad- 
jectives III tin ( ariier language almost all adjectives arc " genuine 
v.il.s" (Muluc) 

H ! In t <i>r( ssion of aVistract nouns in a vcrbali/ed form 1 hus 
( ICC ( Mgoiilu.in) generally says, in prefinnce to u.ing the abstract 
noiin /'iwalt'ietiiiH, " life,” the periphrastic verb aptmah<ienaHrwul< , 
l)t( rally ” that they (indefinite as to puson) live* ” So far is this 
carriid sfiniedimes tJiat Horden [Lrev (iratyimnr, I.ondon, i«8i, p 5) 

tys 'I have known an Indian sjK'/ik a long sentence, on the duties 
of marneel piisons to each other, without using a single noun “ 

\'i an interesting example of a long word in Anierican-rnthan 
languages may be mentioned the Iroquois taonta<iakonaltatannt'.erah- 
ninonseronniontonhaiiesefte Dus ** word," which, as torbes (Congr 
intern cUs Atmfir . Qiu*bex;, p. 103) suggests, would serve well 

on the signboarel of a dealer in novelties, is trnnslateil by him, 
*' pliisK'urs personnes vienncnt arheter des habits jxnir d'aiitrcs 
jieisoniHs av»( dt (pioi payei " Not so foimidable is deyehnonh'.e- 
(iihihada^tfrasUrahtiaKwa, a term for " stove jxilish," IQ use on tlie 
Moh.iwk Ibsirvation near Br.intfoid, Ontario 

The literature in the native languages of Nortli America rlue to 
missionary cfTorts has now reached lar^c proportions Naturally 
iiiblc ttanslations have been most important Ae cording to 
\\ ilberforce Tames {Ihuidbook of Amn bids , 1907, pt 1 pp 
143-145), ” the Bible has been printed m part or m whole m 32 
Inrlian languages north of Mexico In 18 one or more portions 
have licen printed , in 9 others the New Testament or more has 
apiH'ared , and in 5 languages, n.imel>, the Mussachuset, Cree, 
Labrador Kskimo, Santee Dakota and I’ukkuthkutclim, the 
whole Bible IS m print ” Of the 32 languages possessing Bible 
translations of some sort 3 are Eskimoan dialects, 4 Athabaskan, 

1 3 Algonkian, } Iroquoun, 2 Muskogun, 2 Siouan, i (ktddoan, 

I Salviiptian, i Wakashan, i Tstmshuin, 1 Ifaidan Translations 
oi the I.ord’s Pr.iyer, hymns, articles of faith and brief devotional 
compositions exist now m many more languages and dialects 
A goodl> number of other books hav e also been made accessible 
m Indian versions, eg Bunyan’s Pilgnn^'s Progress (Dakota, 
1857), llixtcr’s Call to the Vneonverted (Massaehuset, i6<t5), 
Cloodneh’s CluhVs Book of the Creation (Choctaw, 1839), Thomas 
u Kcmpis’s 1 nutation of Chrut (Greenland Eskimo, 1787), 
Newton’s The Ktng'i Utgktoav (Dakota, 1879), “ I’*'’® 

I ivili/ed Iribes,” who aic now full-fledged citizens of the state 
of Oklahoma, possess a mass of literature (legal, religious, polii ical, 
educational, kc ) published in the alphabet adapted from the 
" ( herokee Alphabet” invented , by Sequoyah about 182 r, 
” which at onec raised them to the rank of a literary people ” 

Of periodicals m Indian languages tliere have been many 
published from tunc to time among the ” Fu'e Civilized Tribes ” 
Of the Cherokee Advocate, Mooney said in 1897-1898, “ It is still 
continued under the auspices of the Nation, printed in both 
languages {i.e Cherokee and English), and distributed free at the 
expense of the Nation to those unable to read English - an 
example without parallel in any other government” More or 
less ephemeral periodicals (weekly, monthly, &c ) arc on record 
in various Algonkian, Iroquoian, Siouan and other languages, 
and the Greenl.md Eskimo have one, published irregularly 
since x86i Wilbcrforce ICames {Handbook of Amer Inds , 1907, 
pt 1 p. 389) chronicles 122 dictionaries (of which more than 
half are still m MSS ) of 63 North American-Indian languages, 
belonging to 19 different stocks 

Ihc folKiwing linguistic stocks are reproscntctl by punted chction- 
anco (in one or moic dialects) \lKonkian^ XthahasUan, Chinookan, 
Eskimoan, Iroquoian, Liituamian, Muskogian, Salishan, Shoshonian, 
Siouan There exists a considerable numfx'r of texts (myths, legends, 
historical data, songs, grammatical matcnal, &c ) in quite a number 
of Indian languages diat have been published by scientitic investi- 
gators The \lgonkian (« g Jones's Fox Terfr, 1908), Athabaskan 
(<•<7 Goddard's ffupa t extc igop Matthew's's Navaho Legends, 
189/, (S.C), Caddoan {eg Miss A C Fletcher’s Hako ( eremony, 
it)oo), Chinookan (Boas’s LKmook Texts, 1901, and Kathlamet 
Texts, looi), Eskimoan (tex'ts in Boas’s Eskimo of Baffin land, &c , 
1901, 1908 , and Thalbitrer’s hskttno I nnguage, 1904, Barnum’s 
Innmt Grammar, iqoi),Haidan (Swxintnn’s ffaida Texts, 1905, «S.c ), 
Iroquoun (texts in HaJe's Iroquots Boot, of Rites, 1883, and Hemtt’s 
Iroanoian Cosmotogv, 1899), Lutuamian (texts in Ciatschet's Klamath 
Indians, 1890), Muskogian (texts in Gatschet’s Migration Legend of 
the Creeks, 1884-1888^. Salishan (texts m various puWications of 
Boas and Hill-Tout), Siouan (Higgs and Dorsey m various publica- 
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tions), fnimsliian (Boas's Tsimshian Texts, 1902), Wakashan (Boas’s 
Kwakiutl Texts, i9c>2-i9o<>), &c 

The question of the direction of migration of the principal 
aboriginal stocks north of Mexico has been reopened of late 
years. Not long ago there seemed to be practical 
agreement as to the following views. I'he Eskimo 
stock had reached its present habitats from a pnmitive gtocke. 
home somewhere in the interior of north-western 
Canada or Alaska , the general trend of the Athabaskan migra- 
tions, and those of the bhoshonian tribes had Ix^en south and 
south-east, the first from somewhere m the interior of north- 
western Canada, the second from about the latitude of southern 
British Columb.ia , the Algonkian tribes had moved south, 
e<ist and wes'u from a point somewhere between the Great I^es 
and Hudson Bay , the Iroquoian stock had passed southward 
and westward from some spot to the north-east of the Great 
Lakes , the Siouan tribes, from their primitive home m the 
Carolinas, had migrated westward beyond the Mississqipi , 
some stocks, like the Kitunahan, now found west of the Rocky 
Mountains, had dwelt formerly in the plains region to the east 
Professor Cyrus Thomas, however, of the Bureau of American 
Ethnology, discussing primary Indian migrations m Noith 
Amcnca (Congr tnlern des Amer., Quebec, jqo6, 1 189-204), 
rejects the theory that the Siouan stock originated m 
the Carolmas, and adopts for them an origin in the region 
north of Lake Superior, whence he also derives the Irociuoian 
stock, whose primitive home Dr David Boyle (Ann Archaeol 
Rep Ontario, 1905, p 154), the ('anadian ethnologist, would 
place m Kentucky and southern Ohio Another interesting 
contribution to this subject is made by Mr P E Goddard 
(Congr intern des Amn, Quebec, 1906, 1 337-358) Con- 

lemplating the distribution of the tribes belonging to the 
Athabaskan stork m three divisions, viz. a noilhern (continuous 
and very extensive), a Pacific coast division (scattered through 
Washington, Oregon, California), and a southern division which 
occupies a large area in Arizona, New Mexico, Colorado, Kansas, 
Texas and Mexico, Mr Goddard suggests that the intrusion of 
non-Alhaliaskan peoples into a region once completely m the 
possession of the Athabaskan stock is the best explanation 
for the facts as now existing not explicable from assimilation 
to environment, which has here played a great role. It is 
possible also tliat a like explanation may hold for the conditions 
apparent in some other linguistic stocks Many Indian tribes 
have been forcibly removed from their own habitats to leserva- 
tions, or induced to move by missionary effoits, &c Thus, in 
the state of Oklahoma are to be found representatives of the 
following tnbes Apache, Arapaho, Caddo, Cherokee, Cheyenne, 
Chickasaw, Choctaw, Comanche, C reek, Iowa, Kansa, Kickapoo, 
Kiowa, Miami, Missouri, Modoc, Osage, Oto, Ottawa, Pawnee, 
Peona, Ponca, Piitawatomi, Quapaw, hac and kox, Seminole, 
Seneca, Shawnee, 'fonkawa, Wichita, Wyandot, &c. , these 
belong to 10 different linguistic stocks, whose original habitats 
were widely distant from one another m many cubes 

Some of the American -Indian linguistic stocks (those of 
California espiecially) hardly know real tribal divisions, but 
local groups or settlements only^ ; others hav e many large and 
important tribes 

The tabular alphabetical list given in the following pages 
contains the names of the more important and more interesting 
tnbes of American aborigines north of Mexico, and of the stocks 
to which they belong, their situation and jxipulation m 1909, 
the degree of intermixture with whites or negroes, their social, 
moral and religious condition, state of progress, &’c., and also 
references to the best or the most recent literature concerning 
them 

Up to the date of their pubhcation references to the literature 
concerning the tribes, of the stocks treated will be found in Pilling’s 
bibhographies Algonnuian (1891), Athapascan (1892), Chinookan 
(1893), Eskimoan (1887), Iroquoian (i888), Muskhogcan (1889), 
SaWhan (1893), Sionan (1887) and Wakashan (1894) See also the 
Handbook of American Indians North of Mexico (Washington, 1907- 
1910) , and the sumptuous monograph of E S Curtis, The North 
American Indian (NY, vols 1 -xx , 1908), with its remarkable 
reproduction of Indian types 
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I Inbe 

1 block 

Situation, Population, &c. 

liiiermixture 

Condition, Progroe*, &C. 

Authorities 

1 Abnajci 

Algonkian 

At Bfo incour, yuebi^, , at St 

traii^ois ilu lac and Pieirevilla, 
330. UeorcRbiiig 

Piolsihly no pore 
bloixl left. 

As eiv|l|/ed as llio iieighbounng 
whiles. All Catholics. 

Mnuianit, i'//rA«f<tt.dA'Miiyw»(QuetMr, 
i8<i<i). Jack, i r-atu , 

1893 1893 

I ACHUMAUt 

(Pit river Indtuns) 

SbastER. 

N K Cahfb'nta. About 1 100 in the 
Pit ri er lepion , also so or 60 
on the Kiunath Reservation, 

Little 

I’logres, s.rs s) ,wr , inflneriee .if 
sibiiuls felt Kl im itli Aehomau 1 
under Methodist inHuentc 

PmiLis, { entnh A .!wr> J thuol , 
vol III, 1877, vinous wrilings of 
l>r R B. Dixon, Anthto 

IS/, 1905 1908, k e 

Ai^uts. 

I' skimoan. 

Alenina Islmils and part of Alaaka 
\boi t ifioo Dtiicasing 

About so *' are 
mixed bloods 

“ Oc. a\ ing ** Once ronverteil to 
t.ieik Oith.iil.is < liuri h Metho- 
dist iiiissioii at L 11 d isk u 

W.irks (in Russian) of Venhimiuov, 
1S401848, todiler, Jomtu Aiiifi 

J otK /.iisr, I./), 19.17, t 1 iinberhiin, 
/kr/ I /fit s (11a tings, 

vol L, 1908). 

(Mrfliscets) 

Mguiikian 

106 at Viger (Cacouna, Quebec), 

702 111 V ninus pirts of w Ne« 

Brnuswick Apparently iiureis 

Prokibly few puie 

bUiods 

fairlvK'i .1 At A'lg.r niduslri dly 

uiisi tiled Catholics 

AVt itiiigH of S T Rind, (hamlKi 1.111 
(M ), Maltsfe/ 1 i^ahulaiy (t 1111 

bridge, 1899X 

\rACHK 

Vthabakk in 

In An7ona,4879, NewMcMto, 1244 , 
Ok’ ilimin, ^53 Not npidly Uc 
icis.ng istoimerly ihougbl 

t oiisideralile Span 
ish blood due to 
captives, &e 

M iikr.l iiiipruvcment In re iiul th. le 

C iiliolieaiid Luther in mis.siuiis 

Cremmi), > i/f itiiunii^ tUt -f/rii d/r 
(1868), Boiiiki, C1//1 / >»// l\tj> hm 

J //one/ , itf8;>i888, iwA J (<h*vs. A mtr 
IclKIi'r,, i8m, llidli/'i.a, Amsft 
can ,\ntlin>/>aliifnt, i /.j 

Arataho. 

AlgonWiin 

3S'! It Ft Bilkli.p Kiscivalion, 
Mont Ilia, 871 it Wind rivir 
Risen tlioii, \\>oi.img, 88s in 
Oklahoma Holding their own 

Some S p 1 n 1 s h 
^Mexicin) blo.nl 

Oklahiima Aripilio American citi 
rills, pr igre-s « Isew 1 cr< Men 

ll.iiiile llilssi.iiisehicn) , also I )ul. h 
Reformed 

AA'riliiigs of kiislier and Dorsey, J>ul/ 
hill) Mhs \,i/ //i\/ , i().s> 11). 7 
iii.i /’ll// i is/it Co/uiii/i t/xi , 

■ 903, Scott, AiMir Anlhnifi , M/iyj 

1 ASrlNIlt'^IN 

Siouan 

In Montana, 1248, Alberta, 971, 
N iskatihcwan, 4-0 

Some little 

In ( in idn "steidy adv inn else 
wh.it gooil Alb. rl i Assimb.iiiis 

•iro Meth.Hlisis , III Moll ami 
Catholic and Prcshyietian nils 
siolu on resell. It inns 

Mil kail, iiinti/iiiM Sriui / o/k 
( 1 oiuiilo, 1 8 J. ) , Met (. I , y i '4 inn 
htp. Hut J iHiu’i , 189 I i .34 

Paiiinfs. 

Athaliaskan 

Sio on Rabinc 1 ikc Buikks incr, 
&.e , III teutial Biitisli C iluiiibia 

I itll. , if ail) 

( oil ervative little pioi n s 

R( lilted liv ( 'itliohi inissioii ef 
Stinrt 1 iki , B 1 

Aliiiiee, liitkii>^is,\i^/i 191.7, inil.l//y 
hi/i hffi ('iilitiii', 1915, iiidolhii 
writings 

j Bannock 

1 

kl.oshon.an 

\boiit 5'X> at Ft Hall, and 78 it 
Lemhi Ageiiey, Idaho. 

Little 

Ciiiisiiki ilik imp oveiiieiit iiii<ri!l/ 
and iii.liistiiall) 

Hiidiiiin, / ill ,tiiifi J'htlot Soc , 
.8S11, Moonc) , /^r/i imt Jtyr 

/ fhiiii/ , 1802 iHiji, I owie, tn/kfo/i 
/ <1/ All SI 1 /mj An/ Jnst , 1909 

1 I’fAvrR 

\lhab isk III 

About 7001111 P III rivir, i Mesl< ril 
afllneiit of 1 ikt Alliiliiski 

A ery little. 

R ither stall >11 1 y 

Si e B diiiics 

! Bum I A 
(Bcllacoola) 

S ilicli in 

2S7 on Ik in Ini. t, IVntinek Arm, 
B< 11 icoola iiiei, , loast of 

i.iiiiil British Cohiinbii D 

1 leasing 

Little. 

Not very encouraging Misshoi 

liillue lec nut )ct sii.iiigl) fell 

P.IIIS, A(/ 1 m it fijiv: Ath' A. / , j 

I >1,1, uid Mim, ,hiii/ i/ui Alt/ 1 
///./, 189H 

1 Bi k^hi'f 

1 (Slk ika) 

MNonkiin 

About t-» 111 Albeit i ( loada l)e* 

Little. 

Sle tdily improving mot dly iti.l 1 
hii'iiiei ill) Aiigit. Ills, j7,Callio 
lies, abo , pagans, 3.7 

M I. levn, CsinniitaH Sa ags 1 etk 
(loi.iiito, 18.30), mil oiliir wriltiigs, 

( >111111111, it/aikjoct J oiif,t • 1 n/ss 
(M A', 1903), and oth.r wiilings, 
Wisskr, Ann tic/i i\sfi Ihi/nini, 
Uyo4 , Srhultr, A/j 1 i/i in ish Isniinn 
(N A , 1.3.7) , Wisskr, iH//ii,/> / if/ 
. 1/1111 I111S An. l/is' , 1./.8 

Bi ooDS. 

Mgonkiati 

1.A8 near Ft Maeleod, Alberta 
Hi. b ilily dnicasiiig soincwLif 

Little 

All able lioilied Indians will soon 
be self supmirliiig Presb) icrians, 
1)0, Cathuhes, 150, the rest 

PH, III 

See BI I. kfeet 

Caddo 

( idJoan 

550 in Okhliomi Inere.ising 

sliglill) 

Considerable Freneli 
Uuml 

C Itl/vits of Uiuied Stair s taill ohe, 
Mclhoiltst uiil Pn sbyti riiut mis 

Aloonev, rvM /Inn /fr/ liur / fkiidt , 
189. tfiu, writings of Hell III , 
Doiscy, iCe 

l \RIUO<) r A IKRS 

'\ihalM'ik in 

1700 111 the legi.in h .if I akc Alha 
bask i, N W k aiiada 

Little, if ail) 

I title piogti ss 

See Babincs, 

Carrihrs 

Alhabaskan 

070 btlaecn I itH Lake and ht 
Akviiidrii, Central British Col 

Little 

Seini SI (kill iry mJ naturally pro 
gressiie islndiuis, improveim ms 
III giimiiig to lie miike.l IJiiil.r 
■iilluen. c of ( ithulie m.ss.oii at 
Stuart Lake, 15 C 

.Morice, /’me Cn lad Inst, iPHr>, 

/ iitH CiiHaif lust , i‘'.,4, iTist of 
\oiltiiiii Inin «/ Itrinsh ( otui i/o.i 
(l.iroiilo, i.,f.4), ami other wiilings 
Nil B ibincs 

C\r\«PA 

1 

\b..n I 0 ..n th. Ca'ial.a river, 

A oik ■ oiinty, South ( aroliiia. 
IkcrcLsing 

Much mixe.t with 
wl.iie l.l.md 

slowl) ulopling white ininswa)s 

1 hlell) fiiiiieis 

Moi.ni), SiniiitH J rt/>es of tks J Hit 
(Wasliiiigton, 1894) I.iImIiii, 

.hiisiiian in// ropn/i g St, I's-io, 

H irnnglon, i/n/ , 1908 

Cav'joa 

1 

fioqnoian j 

i-g on the Ir.Mpiois Reservations in 
New A irk Stale 1.44 with the 

with the Sene. i 111 Oktih.iiii') and 
iMlh Oiieidi lit Wiseoiisin 

Sone English ad 

! 

Ciiudirn Cayiign steadily iinprov- 
11 g , they arc * pig III ’ 

See Six V .lions 

Cavusr 

Wailatpuan 

40SoiiL''m itilliRescrvatioii, Oregon 

Ah..'.' Jareofmix_d 
bl.'od, thicfl) 

Conditions improving Good work 
of Cathoh. III.! I’ll l))Umn 
tiiission' 

Mowry, Manus H hitman (it/i), 
Lewis, A/r/« Amcr. An'hrap Ann , 
1906. 

Chfhaus. 

Sal sh 111 

182 on PuviIIiip Reservation, W-Lih 
in^ton Pcrhapsinereasiiigslighlly 

Nod.ia 

j 

<>ri.juall) improving and gc lerally 
jir.isiieriju* Congregational rntii j 

filVil)*, Contrih -V ifiitr PAhnol , 
vol 111 , 1877 , I ells. Hist 0/ hut 
’ifisswiu 0H thf /'nu/tc C omt \ 

1 (N Af , 1883), mill nthir writings 1 

CuFMBHOEVI 

Shoshoiiian 

Ab.nit 300 on the C..l..r..Jo Reserva 
tion , a few elsewhere in Arironn 
and California. 

S.j data 

Soin. iiTHnoVi inent Missions of the 1 
Picsh) terniis and of the Church of 
the N j 7 iicnc 

I See 1 tc 

! 

Cherokee. 

Iroiuoian 

About 28 ,.<v 2, of which 1489 are in 
N'lrih Carolina and the rest in 
Oklahoma 

Not more than J 
are of approxi 
matcly pure 
hloxl 

(iKlahoini fhtrokee eitirrns of the 
L’niied Stales, and making excel- 
lent progress V'arioiis rcllgi.ms 
faiths. 

Hoyte J/A Ann hsp Hur Lthnat , 
1883 i88a, Mooney, yth ttep , 1885 
1886, ana cspeeiall) ii/tk Rtp , 1897- 
1898 
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Situation, Population, At< 

Degree of 
Intermixture 

Condition, Progres*, &t 

Authorities 

Lhuvi nne 

Algunkuii 

1440 northern Cliejfiinc in VIontaii ., 
1894 laiiith.rn Clityenne in OkU 
homa 1 ornirr mere .siti|>, latter 
(IcLreasing 

Some white blood, 
fromt i|>tives,A.t 

Southern Chc> e n ne rit irens of United 
States , Mennonice mission doing 
good work Northern Cheyenne 
making progress as lalviurcrs, tke , 
Mciiiiuiiite and Catholic missions 

Mooney , /.///i .•!«« Ar/ Hur hthnot 
189Z 1893, Dorsey, rubl hiehi 

L otumb Mut , 1905 , Gniincll, 

Jntem Longr Ametn-aniits, 190. , 
,Joum Amtr 1 oik Lore, 1 

im8 , Amet Anthro^ , 190a iiyoti 
Mooney and Petter, Mttn Ami) 
Anthrof) -listK , 1907 

ClIlCkAHOMINV. 

Algonkian. 

Some on ChiLkahomtiiy river, 

Virginia 

N 0 pure bloods 
left Consider 

able negro ad 
mixture 

b ishers and b armers 

looker, Algonqman Series (N V , 
1900), Mooney, A met Anthrop , 

CllH-KASAW 

Mil koKt'*” 

SSS"! in Okl.hoin-i 

L irgc sdiiiixture of 
white blood 

American citirens md progressing 
well Various lebginus faiths 

Speck, /oMZ-rt Amer 1 oik Lot e, irjr;, 
m.\A Amer \nth>op , 1907 

CmicoiiN 

Atlial. isk .11 

AUmt 4s>> on thil. otiii iiiir, in S 
ctnli .1 Ilritish Columbia 

I iltle 

b airly Itlioriuus, but clinging to 
nalive customs, iliuugh maktiig 
progress C.tholic mission influ 

Writings of Morice (see Carriers), 
b-irraiid, Pbem Aimer ,Mus aVoI 
Ihst , 1900 

Cmiikai. 

KolilsUian 

About 700 at hr id of I ynn C iiial, 
Ala.sk-1. Decreasing 

No data 

Little progress 

b mmons and Boas, A/rxr Amee l/ss 
Nat flist , 1908 

C HUOOIt 

Cllliluokaii 

Mioiit j<io in Oregon Dccmsiiig 

Some little 

St'itionary or “ worse ” 

Boas, Chinook lexis ^Washington 
1894), and other writings , Sapir 
Aifiir Xnthtop , 1907 

CilIPKWVAN 

Atbalw.k 111 

About looo in the reginii S of ( ake 
Atl.abaska, N W (. anada 

S,.nie Caiiidiin 
l-iciich idinix 

Coming to l>e more iiitiurnccd by the 
whites Reached by Catholic 

missions 

Writings of Pctitot, I egoff, Mori, c 
(see llabincs), ike Moriie In 

thropos, 1906 1907, and .Ann A\)ik 
Rep Ontario, 1905 

(Oj'ibwa) 

AlROllk.I.l 

About 1 8,000 in Ontario, Mmitoba, 
.Vi , ne irly the s.me mimbtr in 
lln United States (Ml.liigan, 
\V scon in, Minnesot 1, *s t>akola) 

Mu<b Freni li and 

1' nglish admis 

regions 

tiood progKss Many Iiidi ins ()iiitc 
equal to Tverage whites of neigh 
liourhoud Among the Canadi'in 
Chippewa the Methodists, k it bo 
lies and Anglic .ns .re «< ll rcpie 
seated, among those 111 the United 
Stales the Catholics .ind b pi .o 
paliaiis chiefly, also Mcthoilisls, 

1 ullierans, fCr A number of 

native ministers 

VV arren, Mmn Hist Sik Coll 1885 
Blickbird, Ottawa ami Chtppeua 
Indians (1887), W Jones, Inn 
lull hep Ontario, 11)0^ Hugolm, 

< oni> ml des Amir ({Quebec, iy<T6), 

P Jones, Hni Ojebway Inds (1S61) 

C IIDtTAW 

Muskogian 

i7,S4g in Okinlioina 13^610 Missis 
sippi and 1 Aitiisi ina 

1 irge clement of 
white and scniie 
negro blood 

kilirens of United States, making 
g.KMi progress Various religious 
faiths 

t. list bet, 1 fii,)atio>t Legend of ( teiks 
(1884 i8bb), Si>eck, Ame> Inthrop , 
19.17 

Cl Avoijuor, 

W ikash in 

.J4 111 the legion ol ( hyiMiuut Sound, 

V ancouvet IsUn.l Decreising 

No data 

Rather stationary, but 'Kginiiiiig to 
improve Infliieiue of f athohe 
mission and industrial school 

bec Nootka. 

1 1 Al I AM 

S dish .11 

,S4 on I’ujalluti Reset vation, \V ish 
iiigton 

I title 

Improving, but suflering fiom v'hitc 
contact Congreg .tion .list nil. 

bills in liiH Rep Smiths Inst , 
and other wiitiiigs 

Cl)l Ml IK 

Sabsh III 

J16 itColsilk \gen< > , W isliiiigtoii 
D< creasing sliglitl) 

Some C iliadian l 

Iren.h, Ike 

Improv ing 

bee Ch. halts 1 

COMAM,MK. 

Sboslionian 

1408 in Oklaliomi Now holding 
their own 

Some due to Spanish 1 
(Mexn in) inp 

lives, &. 

(xHxl progress, in spue of white 
impositions 

Mooney , /.7//1 h n Rep Hus tthnol , 
1891 1893 

Coaichan 

Salishan 

\lxiiit luoo on h .oast of Vancouver 
Island, ind on isl iiids in (iiilf of 
Ceorgu 

I itlle 

Industrious , stc «dy piogicss ('alhn 
he vid Methodm missions, thicfly 

Hill Tout, Rep Brit elssoc Adt’ Vn , 
I9<iz, aiwt leans R Inthrop Inst , 
1007, Bins, Rep bnt Assoc hit 
Sc/ , 1889 

Ckkb. 

Altfoiikian 

About 17,000 in Manitoba, and some 
sooo in Saskatchewan, Alberta, 
Keewatin, ike 

Laige element of 
brench, Scottish 
ind 1 nglish 
blood 

Slow hut st.ady progress (rsi ept 
with '1 few b'inds). Catholics, 
Methodists uid An^luans strongis 
represented by uussions and church 
members , many Prtsby ten in* 

Writings of Pelitol I nomlie, Hordcii, 
Bell, Watkins, Evans, Young, fk. , 

1 acombe, Dit i tie la langue des t ns 
(1876), Russell, b xpto) in the tar | 
Vc/z/A (1898) , btewart, Ann Anh . 
AV/ Ontario, 1905, Maclean, Crtzi.i.r' 
Art*' Art/A(i89o) 

ClKEie 

Miiskogmn 

11,000 in Oklahoma 

I irge element of 
white hluod, 
some negro | 

Americm citizens, making good 
progress V .nous religious 

filths 

Gat sc he t, Migration / egend 0/ the 
Links (1884 1888) Speck, Mem 
Amei Antliiop Issoc , 1907 

CH..WS 

(. Vbbai-uWa). 

Sioimn j 

1804 at Crow \genc>, Montana 

1 ittl. 

Iiiiproviiig industrially and fiuuiici 
•dly Morals still Uid 

Simms, Cult field Colunib Mm, 
190,, Sihultz, M) 1 i/e as an Indian ' 
(N V , 1.907) 

Dakota j 

(Saiitc*, Yankton, 
leton— Siotiv) ^ 

Siouan. 

About t8,(X)o in South and 441x3 in 
North Dakota , laou in Moiiisna , 
900 in Minuesot'i Sceiningly 

decreasing 

Considerable while 
blood, varying 

withdifferentsec 

! 

Capable of and making good pro- 
gress. b piscopal, Catholic, k on 
greg itioiial missions with good -c 
suits 

Writings of Dorsey, Riggs, Exstman, 
.kc Riggs, Contnb ft Aimer 

Fthnol , vol vil , 1890, and vol ix , 
1891, W’issler, Amer Botk 

Lore, 1907 , Eastman, Indian Pot 
hoot/ (iguj) 

Dtfl AWAItU 

Algonkian 

In Oklahoma, 800 with Cherokee 
and M with VV ichita , 164 with 
Six Nations in Ontario 

Considerable 

Oklahoma, Dclaw irc, S citirens, 

.«nd progressing , Canadians making 
also gooid progress 

Brinton, Lendpl and their I egendi 
(Phila , 1885), and kssays 0/ an 
Aieterecanistitiqu) , Nelson, Indians 
o/Nexv Jersey «. 

IKh. Riuji 

All. ibaskan 

About 1000 in the legion F of the 
Hares, to B ick nver, N VV 

I title 

“ VV lid and indolent, ' not y ct much 
under white influence 

See Chipcwyaiis, Carriers. 

Fskimo 

(tiiecnUndX. 

1 

Eskimoan 

West coast, 10,400, bast coast, 500 
Slowly increasing 

Large element of 
white blood, esti 
mated already in 
1855 at JO 

More or less “civ ill zed ‘and "Chris 
tian" as result of Moravian mis 

VV ntings of Rmk, Holm, N .nsen, 
Peary Rink, Bates and Brad e<f 
the hsktmeiX ond , 1875) and Eskimo 
/rzArr (1887), Haxihen, Eskimo Lr/, 
(1893) , Thalbitzer, Eskimo Language 
(t 904 X 

Eskimo 

(labrador) 

Eskimoan 

About 1300. 

Considerable on 
S k coast 

i 

Much improvement due to Moras lan 
and (later) other Protestant mi$ 
sions. 1 

Pack-ird, Amtr Naturalist, i 83 s , 
Turner, ///A Ann Rep Bur tthnol , 1 
1889 18^ 1 
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1 Tribe. 

Stock. 

Situation, Population, Ac 

Degree of 
Intermixture 

Condition, Progrevs, Ac. 

Authorities 

1 Lskimo 

1 (central regions) 

Eskimoait. 

About ^stxx 

Little 

Not much improvement except here 
and there Some reached hy 

Hims, Otk Ahm A’f/ Ilur hthnei , 
1884 1885, and iittll Amff 

Hist , Kyoi and igirS 

1 ( M ickenrie, &c ). 

Eskimoan 

\lxMlt TSOO. 

LMtk 

Not miiih improvement Keailxd 
hy Catholic missions 

Peiiiot, Ltt Ctands 1 tquimaux 
(1887), Munogm^ktt i/u A s^udhum t 
(Pans, 1876) and other 
writings, MefAiisson, Hatf^rs 

^tag» 3 iHt, 1908 1909 

rskiMo 

(Alaska) 


\)iout ia,ooo, exclusive of Aleuts. 

Considerable on < rr 
tain |Mrlsi>f(Oist 

i 

Much improvement in pints since 
introdiiclioii of leimleer in 1802 
Presbyterian, Methixlist, Catholic, 
Moravian, baptist, Swedish h van 
,.ehtal, Qii iker, Coiigii ). ilioiial. 

Dali, ( .V Amft Fthnol,\o\ 

1, 1877, Murdexh, oth 1 mm hf/> 
But htkM»i , 1887 1888 , and Nelson, 
iSikKifi , 1806 1897 , Ihiinnm, /MMNif 
and Dut (19.11) 

! Eskimo 

1 (V K Asia) 

1 

1 kimoan 

Ml lUt 1300 

Little 

I Ittle improve mcnl 

ll.Kiper, Ifnit 0/ thf J kskt (iBsi) 
Dill, -iiHft AatM>a/ist(mi) Vr 

1 skimo (Alaska). 

1 Fiathkaijs 

I 

^al.shan 

oir It I laihead \|Tencj, Montana. 

Consvlerahle 

Contimieil iiiipruvemcni ( iiholic 

Ml Deiinotl, ynarr; \tnf> Jolklfltf, 
n>oi , Konan, h tathtad IndiaMt 

(1890) 

1 (.OSl, TK 

Shoshonian 

Miout 300 in 1 I ih 

I itile 

Some improveiiicnt in List few years 

f Inmlierlin. r>fl( Irad Vaf S. 1 
rki!a,iifA See Panite, Tie 

[ Grosvfm Rts 
(Alsini) 

1 

1 

Mconkian 

i 3 It I I Itclknap Vgciu), Mnn 

I ittlr 

1 iw abiding, iniliislrious ami full 
heioiiiing more monl ( iilioln 
< hiif mission iiiflucm e, also I'res 

Kroeher, -tntkrff/ Pafi imfr Mus 
\at Hut , 1907 190S 

1 Haiba 

Haiilan 

Mioiit 6oo on Queen Charlotte Is , 
and too I i Miska Heireasinj, 

'v'liie liule 

N iw "gtitUiilly advancing along 
the lines ol civiliritioii " Mission 
iiillueims Methodist mil Aiigli 
< 111, w ith much sill cess, csiiei billy 

Swanton, 1 ontnb to J thno! cC tht 
Haida (190^) and other writing. , 
Boas, Ktp Fnt Usui 4 d S, # , 
18897 Newromhe, ( iHtfin dts 

<mer (Quebec, 191/1) 

H ANKUTQm 

! 

AthaUaskan 

\bout ^oo on the \ uktm, vImjvc the 
Kotin, in AI i ka 

Lillie, If any 

Not v<t nitn h undir while or mis 

See H vhine 

' Hares 

Vthabaskan. 

Mk.nt ^loo W of Gt Reir I.ake to 
kskimocmntrv.inN W (. in id i 

I tile. 

"Wild and indolent with little 
improvcmciil Re.ichcdhyf Ulio 
lie missions 

Sie Dahmes, Carriers, Chiirewyan 

Havasupaj 

\nmaa 

ifi6 N of Prescott in V W Arirona 

D< creasing 

Little. 

"Good woiktrs" , not yet divtiiiitly 
under mission mlluance 

James, Indiant of the I'anttid lUmt 
l\ei,iem (Boston, 1901), Dorsey, 
Ifulians <<J thi S<>m/A in if (1903) 

Hidatsa 

Sioiun 

467 ne \r Ft Rerthold, N Dakota 

I ittle. 

M ikmg gooil iiiocriss fongrtgi 
lional and ( itlioli. missions 

M itihiws, A tkMiij^r aMd Fkiiol ei/ the 
///./fiArt {1877) , Milne i^th Amm 
hf/> Fur Athnal , 189a 1894 , I’epjier 
mil Wilsim, Mrm Amtr Inttmof 
tiSiH , 1908 

Hupa 

\ihabaskan 

42a in (loopa Valle>, N F Cali 
forma 

I Ittle 

Sclf-supiKirting hy agrinilturi and 1 
I stock raising Presbyterian and 
Fpiscopal missions with gooil 1 
! ri suits. 1 

G)ddiril, / i/ir and Cuftuir c/" Ikt 
Hupa (191M). //«/« texts (1904), 
and othrr writings 

H cross of 

Lukktte 

Iroquoun 

466 It I orette, near the city of 
()iiet)ec Ini reiving but losing 
sniiiewhat by e mgr ilion 

j No pure bloods left 

I’r (ctii ally < ivilired All Catholn s, 
exc< pt one Aii„liran and six Pres 
hyteiians 

1 .6rm, Ac/ lint isstc kdv Vi; , 

Iowa 

Sioiian 

246 in K.ansas , 88 in Oklahoma 
Holding their own 1 

Considerable 

In 15)06 “ a< romphshed more on 
their illoimeiits than at any time 
heretofore One regular mis 

Dorsey, lians e\ntk>e>f H'ask , 

1883, and /ftk 1 mm Ai/ Fur 
/■ thnal , 1893 1894 , also nth ICe/ 

I ROl^l'OIS 

(of Caughnawiga) 

Iroquoian 

'’07s at Caughnawaga, in S W 
Quebec (largel> Mohawk) In 

creising 

'^'idixxfsb'fi' 1 

I’r i< til illy civilued and making fair 
progress ( hiefly ( itholics, but 

iheie IS a Mcthoilisl si hool 

Amm Rtp Deft /«,/ l/f Canada, 

1 9.-.; 

Iroquois 
( of I ake of T wo 
Mountains) 

IroQuoian. 

)95 at Lake of Two Mountains, 1 
Quclicc 

hew, if any, pure 
bloods left 

Prai ti< ally civili/cd and making f nr 
progress Calhohrs and Methodists 
represented 

C iioq, Lexiour dr la langut ttoijuDne 
(1882), and other wiilings 

(o? St R<!gis) 

Iroquoian 

449 at St KAgis Quebec, 1208 at 
St Regis, New York 

1 ew pure bloods 
left 

Prai til ally all civih/cd and making 
fair progress 

Amm Rrp Dept Ind ( anada, 

"/'7 

Iroquois 
(of Watha) 

I roquoian 

Mmut 6s at Watha (formerly 
Gibson), near the southern end i>f 

I ake Muskoka, Ontario 

C onsiderable 

Industrious and progressive In 

(liKiire of MelhiKlisl mission 

Inn Rep Dept Ind App { anadit, 
1907 

Iroquois i 

(of St Albert) 

Iroquoian 

94 near St Albert, Alberta 
(" Michel's band ) 

"Indians only in 
name," no pure 
bloods left ' 

Prai til ally i ivihrcil , outlook pronns 
mg < athohev 

Chanilicrlain, Amer AnthraP , 1904 

(Apache). 

Athabaskan 

784 in New Mexico Decreasing 

Little 1 

Improvement during past few yeais 

Mooney, Amer A Mi h rap , 1898 Sec 
Apuhe 

K MBAD 

Shoshonian. 

\bout 100 in S W Utah Decreas 
mg 

Little 1 

“ Destitute," hut gaming somewhat 

Sie Piiute, Ute 

Kaigavi 

Haitian 

About 300 m S Alaska 

'see Haxla. 

1 See Haida. 

See Haida 

Kaiychkho'tknsr. 

Athabaskan. | 
Kalapuyan. i 

\hout 1500 on the Yukon (Ix-lween 
the Anvik and Kovnikuk) m W 
Alaska. 

Little 

Up to the present influenred more 
by the h skimo tbari by the whites. 

See Hahines, < arricrs Also Chapman, 
Congr inter drs Amfr ((JneW, 
lycFi) 

Kalapooia 

j 

Alxjiit 125 at (irande Konde, Oregon, 
and a few also on the Stletz 
Res4:rvalion 

Not much 1 

1 Co itimied improvement. 

Powell, ytk Ann Rep Fur 1 thnal , 
iH8yi886, (lalschet, Amer 
da/i /-nee, 1899 , lyewis,,Ve>« liner 
Aiithfap Assoe , 1906 1 

Kalisphi 
; (Penrl d Oreille) 

Salishan 1 

j 

826 on the Flathead Reservation , 
Montana, 98 at Colville Agency, 1 
Washington | 

1 Considerable 

Coiinnnerl improvement Catholic 
missions 

f.iorda, Kalispel DuttanaryCitTi 1879) 
See Chehalls 
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Kan>ia (Kaw) 

SlOUIlH 

107 ‘'i Oklahoma 

Ahotit half arc 
mixed blood 

American citizens, making fair 
progress 

Dorsey, r//A AV/ />'«r Lthn»t , 

1889 1890, and 15th , 1893 «894 . 

Hay, 1 rans Kans ittate Hist Soc , 
1906 

1 KltkAPOO 

AlKuiikiaii 

i8B HI Kins IS, 1^4 HI Oklahoma, 
al>oui III Mfxun 

1 onsidcrable 

Progress hampered hy liquor, Rc 

Mooney, 141 h Inn Rfp Bur Lthnol , 
1892 1893, Lutz, ham Kansas Hist 
Soi , 1906 

Kauia (Cahuill i) 

Skoshoni in 

About 1 > III southern C ilifoini i 

I ittic 

Progress gtiotl NoiniiiillyC ilhohcs, 
result of Californian missions 

Barrows, Lt/inototan^ aj the C onkuitta 
Indians (1900) , Kr.x-ber, LtHiw 
^laphy Of the CahuiUa (i9'j8I 

Kioh A. 

Kiowa,. 

iji(} 111 Okl.lhoin.a. 

Some white blixHl 
fiom tnptiscs, Re 

C itizeiis of the U S , makiug fair pto 
gress C.ilholic, Methodist, Pres 
Lyferini, &c , mission influences 

Mooney, 14th inn Kep Bui 1 thnol , 
18192 (Syy, and /7M AV/ , i8qy 1896 

Kitksan 

IhiiiisI.ii,, 

About iioi, on U()t>cr Skeen » riser 

III leiitral Hritish Columbia 

I itUe 

Making good progress 

See Tsnnshian 

Kl AMA I M 

Lututtml in 

761 At Klamath Agenc>, Oregon 

1 illle 

Mostly self supiHuting Mcthcxiist 
Diissiun, hut poor work done 

(jitschet, the Klamath Indians 
(\V ishingluii, 1890), Dorsey, imei 
Anthrop , 1901 

Kl K KATAI 

Sahiipti in 

About ),«inieige<l with V'akim.i iml 
oth«r tribes on V tkiiiia keserva 
tion, W lahlngton 

C onsidcrable 

I ale reports indicate much bad 
influence of whites 

I y man, /’-(». Itnei i 11/14 .>904, 

Lewis, Mem imet .1/ throp Kot , 

Konk AU ((. Ollt(iw) 

r.ijunan 

171 at Koiinil V ille), Cahforina 

I ittlc 

Gniduall) iiiiproMiig 

Sec Maidu 

Koul ESAY 

Kituiiahan 

In SK Hrltish Culumhui , tto at 
St Mary a , M at I'ofaacco Plains , 
8a at Colurnrna laikes, 170, lower 
Kooteinj At Hathe «d Agem y , 
Montana, Hohling their own, 

or increasing 

A little !• rencli snd 

(tood, especially upper Kootenay, 
continued progress Kootenay 

III V '' not so progressiie 

C itholic missions with giuxl re 
suits 

Woos, Rep But -issoc idi Sc/ , 1889 , 
Chamlierlain, ihid , 1892 (and other 
writings), -inn Arch hep (’ntarw, 
1905 , Si liultz, My Li/easan Indian 

(N Y , 1907) 

KoVUtCUKlIO 1KNNK 

Athabaskaii 

Ahnilt too on the Koyukuk anil 
Yukon those the Kitty uhkho tenm 
in \Usk.-t 

I ittle, if any 

I Ittle pi ogress noted 

See Bahiiies, Carriers, Chipewyan 

Kw \KIU1I 

Wakasl, in 

Aliout ''««) in Vancouver iHlaml ami 
British (. oluinhm Dei re isini. 

C oiisiderable in 

Improxement recently Anglican 

and Methodist imssioiis — (ornier 
counting 469, latter, 19 members 
lest, "pagans ’ 

B.ms, hep hut Assoc idi Sc , 1889, 
1890, 1890, Rep U V Hus , 

i8gs, and other writings, Boi* and 
Hunt, A/c/n Imei Mi>s hat Hist , 

ItllUlllIl) 

S,Alish.,ii 

Abont cyoo in S W Kniish Columhi t 
on r 1 isei river, Ihmglis mil 

1 illooi 1 I akes, K. 

Colisideisbie in 

1,1 ties 

Getting laloitg well generally 
Catholic ihJ Anglican missions. 

Bo.is, P thnogr Album (N k , 1890), 
Hill lout, /.,«/« Anthr Inst , tQ< 
leii, M,m tme, Uus hat Hist , 

r.M.. 

Siihsltan 

n't It 1 til thp Agent), \V ishitigloii 

Col sideial.le 

‘^uflering from white emt uf 

See t 111 hills 



I’uitlll II, 

In \ 1 ( ihloiiiit \boul 

full biiHiil 1 

Not mil. h 

1 

Dixon hull tuns llus hat Ills', 
ityo, ly.s, Jousn tuns t otk 1 osi , 

Mak \it 

WiJcialiu, 

(isiou M ik ill, s oil 0/etle Rt seis t 
lion, 1 hington 

t .insider ible 

Pi ogress good 

Swan, l/ie Indians oj 1 ape 1 lath is 
(Washington 1870), Dorsey, iunt 
‘\nt14u1s an, 1901 

Mamias 

S,lM, ... 

fit at ft rM.lhol.l, N Dikot, 

Bt guiiiiut, to nil le tst ig'tlii 

C i.iisidi 1 ihle 

M tkuig some projtress Catholic 
uid Prottstilit mission influences 

kS ill iiitl Spindle, / Ac /l/-i«»fa«4(if9jO) ^ 
Dorsey in nth uid isth Reps hits 
h thnol 

M \Ru m A 

^ UlU ,n. 

m It I'lit'A Aktiicy Aii/oiu T>c 

1 r< tsiiig slighth 

No d ita 

Progress in 1906 excellent C ithulit 

See \ urn t j 

Mask! i on 

iiin>) Cirtr) 

MBoiikii, 

About .■'00 111 M iiutobi, Keest still 

S tsk ilcliist in 

Consul- r. bit III 

isrt nil regions 

Ceneially law •ihiding, hut im 
piovidcnt , some niikiiig good 
pi ogress 

Simms in Jousn Inns I olh ! os, 1 
i<9,o SD-w lit 111 inn \>,h As/, 
Onhsio, 190s 

I 

Ma I 

11 iicKn 

,60 It M isset, K> Ch.rlotte Is 

See Haidi 

See H iida 

See H lid 1 

MKNtnllMtP 

AIi,oiil Mil 

Al«>iit lAxi, of tthiih ij6^ tiiiil* r 1 
supeiititendeniy of (.reen Bas 
\V isronsin 

Considerable 

Making gTiduxl progress, with 
noticeable improiement in m my 
respects t athollc church has 

many men hers 

Hiiflfniin in r/th inn J\,p Bus ' 
hthiio ' , 1892 1894 

1 

Miami 


i.i) in Oklithom 1, ->40 in Tiidi in 1 j 
t ft » list where, lot il iKiut 4. > 

C 0 I, s 1 d e r s b 1 e 
l-rrmti blood, 

\racricxiiciti/ins, intelligent, thrifty 
ami progressn e 

1 

Pilhiig, Itibl ./ l->/i him; (.i-gi) 

Mia MAC 

AlKoiiknii 

.114 m Nos i btoti i, a''3 in Piiiii ' 
Itlwird Island, iixxi in Ness 
Brunsii ifk, sot in Quebec 

1. irgc clement of 
trenrh, some 
Scottish and 

1- nghsh blood. 

Progress good , not degenenting 
nor dccrcusing All C itholics 

Writings of l)r S F Rind es^H.uHy 
Micmai L, fiends (1894), Puitiqiie 
and Pnrrre, (oner intern dec 
Assd, ,Qucbe._, 1906 I el md, XR m 
(luin 1 eiends (188s) 1 clarJ and 

I’niue, A uloskap (11J02) 

Missius Indians 

\ miian , 'slio 

Miimt K'siiii^ ('thformi 

Considerable in 

Self supporting, some indiiidusls 
remarkably able and tndustrioiis { 
C Itholics nomin-illy | 

Writings of Vliss C f> du Po> 
Jouitu Amer hoik 1 ore iii.l Amer , 

, 1900 1908, Rc Sc^Kawii 

MlSNlSSAl.UA 

Algonkian 

At \lnss ii k, 340 , at the river Credit, 
J67 . Rue lake, 90, Mutl laike, 
too . Scugog, 35 Increasing 

slightly 

Considerable. 

Fairly good generally , some at the i 
Ci^it very successful isrmers, I 
competing with whiles. Methu- { 
distaihirfl) j 

Chnmberliui,y/>K»»/ Ames hoik Lore, 
18S8 and/ asiguaj^eis/the Mtsiissac/as 
-y Simiy (Phila , 1892), Biiriiliam, | 
Ont tint ‘.I’l Pap and Aet , 
1903 

Modoc 

Lutuamian 

Sa in Oklahoma, aaq on Klamath 
Resenation, Oregon App.ircntl) 
de< 'C ising stoss ty or holding their 
Ost n 

Little 

Generally industrious and mor it | 
Methodist mission | 

Miller, My 1 ije Among tkt Modms j 
(1873), G itsrhet, Amer Antkrop , 
1894 See Klamath 

MoHANTt. 

Yiuniu. 

\bojt 1600 in Ariaona 

Little 

Good . inditstnous but rcatieas. 1 
Presbytenan aad Chuteh of the 
Nazarene missions i 

Bourke, Jaura, Amer hoik -Lave, j 
18S9 , Kroeber, Amtr AnthraP , 1 
.903 Seekuman ^ | 

1 
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1 nhe 

Stock. 

Situ iiioti. Population, &c 

Degree of 
Interaiiatuns. 

Condition, Progress, &o. 

Authorities. 

MoifAW k 

Iroquoian 

176* with St* Nation*, (irand river, 
Out, n-o. H-iy of Quiiue, 
Ont , slight increase The 

“I rotjiiois ' at Cauehnaw.iga, Ac , 
are largely Mohawks, 

Considerable 
bnglink and 
trench 

See bw Nations 

lorlios, ( irrtgr inton litt -itn/t , 
Ouebe. , 1906, Hiaiit Srio, Vrin 

(T oiiiloii, 1901) Sec Six Nalums 

MoNTAONAts 

Algonkian 

\bout aooo 111 N I Qiiehc'. N 
shore of St I awrenco and St 
John, &c 

I arge element of 
trench IiIovkI 

At St John, “ eiierge'ie, h itd 
working uiid provident ’ , ollirrs 
sulUiiiig troiii li<(Uor, Catholic 

Chmiliers, /A# Ouanannkf (i8o(>), 
Ch iiii'ierlaiii, .Inn Ink 

(fntaih', 1905, Haviil, C i>«i, r in/ 
lies lr«/r , (Jicbec, 1906 

Mooul (Hop)) 

Sliojhonnn 

About >000 in N E Anzona 

Little 

Still "pagan, but "dry farniuig ' 
es|»erts At Oiaibi two factions, 
^rogiissives and eunseivativcs 

Itouikc, Snake Danit Amoni the 
Mt)i/uis (1884) Hough, Imrt 

AntkfOt’ , 1898, Dorsey and Volli, 

! teUi 1 olumk Mnt I'all, 1901 
1002 Also the nuineious inoiiugruplis 
of Dr J W bcwkcs 111 AV/ Hut 

J tktu>l Amo, -l/iM/.r/, /antn 
Ames /ail fare, 1B94 1908 

" Moravians 

Algonkian 

3*0 01 liver Thames, Oiitaiio 

t onsiderable 

Ocnerally iiidusirious mil very 1 ivv 
aliiding Alt hirihoilists 

Inn Rt/> I'<ept Ind iff ianada, 
1.907 

Munske 

Algcnkian 

ii 3 on river Ihimes, Ont irio, 
Cinada, also a few wiih tin 
Sick khritJges iii Wisconsin and 
the Chippew i in Kansas 

Considerable 

t airly liiduslrintis , iirogress clow 

Inn hep Dept Ind iff ( iiMa.Ai, 
1.907 

Nahani^ 

AthAbiksk.ui 

About 1000 tn N W Uritish Col 
uiiibia, N .vnd S of Siikeen river, 
and E to beyond the Rockies. 

Not much 

Have siifTrred mueb from white 
tout vet Reached hy Catholic 

missions (rom Sluait 1 ake 

Writinj^s of Pctilot, Morice, A. , 
especially tlie latter hi J rans i amid 
Inst, 1894, Dm Lanai Inst, 
1889 See Carriers 

Nascahkb 

Algonlcnn 

Some 3500 m N R Quebec, Lidv 
rador, &c 

Not very tniicli 

Improvement lUil m vrked CtiIioIic 
till .Sion influence 

luriier, //(/i Inn Rep Hus I thmd , 
1889 1890 , Cliatnbri lain, Inn Ink 
hep Ontasta, 1905 

Navaho 

AthiSAsk-Hi 

About ?Q,c««> in An/ona and New 
Mcaico, alHiut 8<»«> in the Utter 
St it« In reising in riundier 

Much SpUMsh 
(Mexiean) I.UkkI 

Have m.nde rcmirkalile progress 
r i< lally and individii vll> t ilbo 

III , Presby ternii, Ac , missions 

Writings of Dr W M Ulliews, espr. 1 illy 
hfataka ] ettnds (Ituslou, i“y7), 
he A igkt Ckant ('S V , 1902) 

NkS»ELlM 

Snlishaii 

191 .-vl Colville Ai,ent>, Washmgioi> 

t onsiderable 

buflVring fiom Ii luor uid wiuic 

See Chdh ili 

Ni. I’Lrcps 

S ill iplnn 

83 at Colville AgeiKV, WaOiini, 
ton, 15J4 under Ft I apvvn 
supertnteiidency, Idaho He 

creasing 

Amount unecrlTin 

Of a high intellectual type (seen in 
iliildtcn), sufTcring mucli fiom 
disi ase md white i oritacl Ahoul 
60/, Cntholiis and 15 i I’res 

Pii. kaicl, Jautn Ames 1 o/t, /me, 
1891, MclSclIi, f ke he,. I’e (isstme 
/ eivif and L lark (Srw YniV, kjoK), 
Siiiniien, Mem lines Inlkseip 

fviui. , 1 ,08 

Nipissim 

^Igotikwii 

230 on 1 lie NipisMiig, Out in, 
In. rea mg 

Ijttle 

Improving 

Isisi Rep Dept istd iff ( isind.s, 
1./7 

iVmssis. 

(Al^.•)n^ul s) 

Algonknii 

\l) Hit 60 at Lake of Two Momi 
tains, QiieU. 

Ceiiisidcrabic 

Little milked pr.igTCki, but fairly 
liid.isliioii. ( itboliis 

Writiiiis of K. V J ( no 1 cspi .1 

illy Ie\i'/ut ai^om/uiii (Moiiln . 1 , 
1886), 1, 111.. me, toms intis dii 

1 nti ! , (Jueliei , i yigi 

Niska 

(\Asqa) 

J Minshi 111 

Alk-mt 8.0 in Na-.s riv.r rei,ion in j 
W Prilisli Columbia L>e. i. i in 

Litt’e 

M ikmg 1. >0 1 jir. Ills 

It) IS, Ac/ In t ( >(>i It Si, 
ii'Q.;, if'iib, and Indhint'.i he So. 
(Ktriin, iSiys) See 1 siiiislii .11 

Nisni Ai I 1 

1 Sihslnn 

1,0 in W WislniiKt.m 

( onsul.r.M. 

1 Suit, ring from white e ml i. t, lupior, 
\< 

(iibt.s, (.I’litid \ liner i fhmd 

V .1 1,177, mil S I'.kma/i Dii ! 

tiiiiiarj, thid 1 

J Nootka 

1 

Wakash 111 

2133 (mcliuling Clayoqiiot) on Van 
couver Isl iiid, It C neereasiiig 
slowlv 

Consider vl.le in 

pla. es 

Indiistnmis iiid law abiding , evil 

C itnolii and Picsbylerian missions 

Spioil, Scenes and Stndin 1/ Snrii , 
/ (/c (iBbfe) , Mo IN, A 1/ /Inf 111, , 
18.90, mil /iidinn.sike Sa^e/i (i ' 

i Okanagan 

i 


fc24 111 the Kamloops Okanagan 
Agemy Ilntish Columbia, 3*7 
un ^tolvillc Kc*. rv ation. 

Consider dde ml 

pi tees 

IiiduUnousaml Iiw dading ( itlio 
111, mil III ( III nil Citholii mil 
Aiigli. in ibiiiih. 1 Imil) lepti 

1 III) is, A’l/ /lilt Issai , 1 '^'3 1 ' H I 

1 Mem linn Mus hat /// ' , 1 / j 

1 

Omaha 

1 


112) 1-1 Nvbiaski 

Much « lute bl.Kxl 

(.oihJ progress III in.iy rcspi. (s , 
j iiiiprovidi III i, tvi suit 1 iusin„ 

1 trouble Prt sbyti 'i ui niission 

1 Doisty, Jrr' hm /\ep /hn / thn d , 
)88i 1887 u,.l sith iifp , 1891 i8.y7 1 

1 111.1 oltii r wi imi,s Also w iilliigs 1 .( 

1 Miss A t lilt, her S. i I’onea | 

Ontiua 



777 on river 1 hames, Ontario, and 
350 willi Sis NJalioiis in Onl irio 
in Wiseonsm, 286 in New 
^ork Increasing 

I ar,.c elenuiit of 
white IiI.xkI 

Cm idnii Oiieid 1, u Del uvare full 
. urn us All pr.gresMug < « . 1 ' 

liiitly and si If supjiorting U S 
Oiicidis 1 lUzciis 

lilooinlii Id /hednndas (N Y, 1 )<.;l 

S, , e,x N ,1101, N 

Onondai a 

Iroquoian. 

350 with the Sis N itioiis, Ontario , 
553 in New \ ork 

Large eicnient of 
white blood 

Nut so advanced m C S . 

ruscarori. 

Clitk Onondaia (Syra.use 1841), 
writings of lie lui li mi|i ilc ( ost 
Smilh, ,M K llarriiu.lon, 1 . See 
Six Nations 

Oaage, 

Siouan 

1904 III Oklahoma 

Very much white 
bl.HHl, half .ire 
mixed WoikIs 

1 ’ S citizens ind making givxl 
progreis I’.iptists and Calboiii s 
represented | 

Dorsey (J 0 ), (stk Inn Rep fins 1 
i thnof ,1884 1KB3 Urewsti r, liain 
h'ans State Hist So< Kfib, IJ. tsfv 
((7 \.),Dui>t i uU L alntnh Mu, 
1704, Speik, leasts Arih /',// 

L nt,> 0/ Rtnn (ITiiIa , 1917 [ 

Oio 

Siouaii 

About 390 with the Miisoun in [ 
Oklahoma i 

CoDSidcralilc 

hi iking good progress 

See Osage 1 

Ottawa. 

Algonkian 

1 

About 7Won Maiutoalm and Cobum 
Islands. Ontario, *750 •« Micht- , 
gan , 197 in Oklahoma. 

Considerable 
French and 
English blood 

Canidian Ottawa uidiu.lnous and 

1 <w abiding, and many 111 the U S 
ax civilized as average w lutes about 
them ( atholir and Protest uit 

Blaikbtrd, Ottau a and Lks^penm j 
/ndtans (\?%j) See Pilling s /////ro 
jernpky ,ff t/u i/gon/iian I.anguax'es 

189, 1 

Paiutk. 

Shosboniaa | 

6500 to 7000 chtedv IN Nevada 1 
(about 600 m Utah , 350 in 

Arizona) 

No data. 

Peaceable, moral end unlustrious, ; Mooney w t4th Ann Rtf Hn-r 
'have steadily resisted the vices 1 tknel , 1892 1893 bee Ute. 

of civihzatfoo ' Catholic and 

Protestant iiiissiuns 
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1 rll»c 

S..,ck"” 

Situation, Po|iiilation, &c 

Degree of 
Intermixture 

Condition, Progress, Ac 

Authorities ' 

I’amunkkv, 


About 140 III King William county, 
Vtrgiiiu 

All mixed bloods , 
some negro mix- 
ture 

1 ishermen and small farmers 

Pollard, I he h'amunkty Indians aJ 

I /zy/n/a (Washington, i8y4X 


Shoslioiiian 

\bout ino III ihe Puriiinint V4llc>, 

S I ( ulifoinia 

No data 

Sfition iry 

Coiille, Amtr Anthrop , 

l>AIA< 0 

Pirn in 

4y^i in Ati/ona , about imxj in 

Little 

Making very good progress rei e iill> 
Catholic mission. 

McCee 111 Coville and Macdougil, Dts 
hoi iah , 1903, Baiidelicr, Irch 

Inst Facets, 1890 See Pima 

f’ASSAMAl/UODDV 

AlKonk, in 

About 350 in Maine 

Considerable 
Ircnch and 
Koglish 

With Pcnohsrois have representative 
in Maine legisHlure 

I eland, Alionq Leg 0/ New t Hgland 
(Boston, 1885), Brown, itans R 
Aoc Canada, 1889 , Prince, Froc 
Amer I'htlos Sot , 1S97 , Lelaiid 
and Prince, A aAir/t/i/ (Boston, 1903). 

I’AWKI- K 


fuq in Oklahoma Decreasing 

Considerable 

( iti/cns of U S Special progress 

recently 111 agncultiire Methodist 

Writings of Dunbar (.iiiiiicll, Dorscj, 
FletAcr, Ai , Criiiiiell, Fawnee 
Heto Storiis (1889) , Dorsey, / radt 
tions oj the Sktdi Faivnet (Boston, 
1904), xnd Fmvnte Mythology (1906) , 

1- Ict( her, S2nd Inn Rep Fur 
hthnol , iQcxi-iyoi 

I'KNl.HVOl 

Alconkian 

About 410 in Mime 

Considerable 

See Passaiiiaiiuoddy 

See Pxssaniaqiioddy 

Pkoma 

\lK.mk..n 

igi -with Knckackia, Wea mil Pi in 
kasliaw in (AUhuina 

No pure bloodsleft 

American citi/ens and progressing 
well 

See IMling, Fihlio^yaphy of ihe Algon 
ijuton Languages 

VltlUAH 

M^onkuui 

48a nor Macleocl, Allierta , 30jj .it 
Hlaikfoot Agtnc>, Monlani 

('onsiderable. 

Improvement slow in Montana, in 
Allrerta, “ noticeable advance along 
all lines " Methodist and Angli 
can missions in Alberta 

See Black feet 

I’lMA 

Shoshniuan 

lyirt III \ri7oni iiiort in Mexico 
IncreaMng sliglill) 

( onsiderable- 

Making good progress rcccml> 
Catholic and PiotcsUnt iiiissioiis 

KiisscI, 4>ner Autiuop , Myi „ Jou< n 
Anter 1 oik I ore, 1901, and ibih 
Ann Rep Fur Amer 1 thnol , 
191341905, Dorsey, Imuatts of the 
South iivst , firdliiia, Amer 

Anthroh , 1904, Kroeber, luitv 

taiij 1 ubl , 1907 

I’OMK 

Kill inn|i.iii 

Alxiiit looo in N I California 

I ittle 

Progress good 

Birrctt, Fthnogiaphy 0/ the Fomo 
(19^8) 

PONi ^ 

Sldiun 

,70 111 Oklahoma 

Considerable 

U S citieens, making good progress 

Dorsey ( f (1 ), C« 1 iha 1 angnag e ( i &90), 
Omah i ond Fonkn letters (1891), 
Ac , Dorsey ((f A ), J letd Cotumh 
Mus Publ , 1905 , Boas ( ongr %nt 
d Iw/r , (Quebec, 1906 

[’OTAW AlOMU 

Xljfonkinii 

170 on Walpole Ishnd, Ontario, 
.74oinOklAlu,ma 

C onsiderable. 

( anadmn Potxwatomi are la>' abiding 
and industrious American Pol 1 
watoim citizens making pro 
gress. 

See Pilling, Itibhugraphy 0/ 1 tt Algon 
futrn 1 amguages (iSyi) 

PUBHUiA 

Keriinn 

39^0 in 6 pueblos in N central New 

1 

1 

Cirger element of j 
While blood than 1 
other Pueblos I 
Indians, but nut 
grc-it 

M i)oril> nominally C iiliohcs 

W rittngsof Baiulelier, Hcxlge, I uminis, 
Stevenson, Ac Stevenson, nth Ann 
Rep Fur p thnol, 1889 1890, 
Dorse), Indians 0/ the Southwest 
(19037 Bandelier, Anhaeot Inst 
Fapeis, 1881, 1883, 189a 

j PUKIUOS 

Shoshoiii in 

See Mcxjui 

See Mmiui 

See Moqui 

s<e Moqui 

PuKnixis. 

Tanuan 

Aliout 4ioo in 13 pueblos in New 
Mexico 

Have not favoured 

Amount little 

1 Nominally Catholics for most part 
At San Fuxn notable csidencrs of 
thrift, less elsewhere. 

W ritings of Bandelier, Lummis, I ewkes, 
Ac Sec Pueblos (Kcicsan) and 

PurnLos. 


1500 in Western New Mexico 

Have not favoured 
white intermix 

1 

1 

Practically all are “ pagans ” Sub 
stantial progress lately in sesernl 

1 Bandelier, Joutn finer / thnol amt 

1 Archatol , 189a , Kewkes, ibid , 1891 , 

1 Stevenson, yth Ann Rep hut 

1 htknol, 1883 1884, and svd Rep, 
1901 1903 , Cushing, 2»d Rep , 1880- 
1881, 4tk Rep , 1882 1883, 13th Rep , 
1891 189a, .and dufti Folk Fates 
(N Y , 1901), and other writings 

1 Pl'VAlLUf 

Salish.in 

48ft at the Puyallup \gincj, W ish 

1 ington 

j t onsiderable 

Suffering from white contact , future 

See Chchalis 

Qvavaw, 

‘uounn 

393 in Oklahonin 

1 ( onsiderable 

Majority are intelligent, thriftj and 
progressive Catholic missions 

Dorsey (J O ), nth Ann Rep Fur 

J tknot , 18^1890, tjth Rep 1891 
189a, ind other writings 

Ql'ILkUTK 

(.heinakuan 

333 at Ncah Bay Agency, N W' 
Washington 

( onsiderable 

Progress good 

See CUllam 

(Jl'IKAIFI T 

'^alishan. 

! 141 at I’lisatUip \genc> in N W 
\Vashington 

( onsiderable. 

bee Nisqualh 

Karrand, Mem Amer Mus A a/ 
l/itt , 190a, Conard, Open tout! | 
1905 1 

Sacs akd Juxka 
(Sauk. Ac ) 

Algonkiui 

34^ in Iowa, 630 in Oklahoma; 90 

Considerable 

Continued improvement conserva 
live _ opposition less Catholic 
missiotcs. 

Laslcy, Journ. Amer Folk Lore, 190a , 
Jones, ihid , 1901, and lone Fexts 1 
(1007), Owen, Polk Lore of the 
Mutijnaki (1904). 

Sanmsul 

'?alishan 

136 at Colville Agenc>, Washington 

Considerable 

Improving 

See Chehahs 

SARCBh. 

Athabuskan 

! 205 S W of C algary, Alberta 

More than many 
other tribes of 
this stock 

Making good matenal progress 
lately. Anglican mission 

1 Maclean, Canad Sat age Folk (1890), 
(.oddard, Congr int des Amer, 
1006 , M once, and Ann Arch 

Rep On/ano, 1905 , Simms, foum 
Amer Folk Lore, 1904 

' SkKANd 

1 (SikamX 

i 

j Alhibaskan 

1 

About 4 so on Fu^jjr and Parsnip 
risers and W to of Tatl-i 

Lake in N. cantnil British 
Lolumbix, 

Little. 

Not so prowessive as Carriers Ac 
Reached oy C-ithollc mission from 
Stuart l^ikc 

, Morice, Antkropos, 1906, 1907, and 
Ann Arch Rep Ontano, 1905, 
and other writings See Babincs 
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Tribe 

j Stock 

Nitualioii, Population, (cc 

Degree of 
Intermuctute 

Condition, Progress, isc 

Authorities. 

Seminolk 

Muskogian 

3133 in Oklahoma , 350 m Florida. 

Much while and 
some negro blood 

Oklahoma Seminoles Ameticaii 

Maikaulcy, Jtk Ann AV/ Bur 
/ Ihuol , 1B87 , t. oe, Red I'alrtott 
(1898) See Creek 

Seneca 

IroquoiaiL 

381 in Oklahoma, 3743 in New 
York, 315 with Six Nations, on 
(jrand river, Ontario 

Considerable 

See Six Nations 

SanUirn, Stntca Indtant (1B63) , 
Htibbatd, Acceunt <1/ '^aeaje 

ivat ktt, or Red Jacket ami hit 
Veeple (Albany, 1886). See Six 
Nations 

Shawkee. 

Algoiikun 

S74 in Oklahoma 

Considerable 

Progress good Catholic and Protes 
tant missions 

See Pilhng, BtU 0/ A^on I ant 
(1891) Also Harvey, Shawnee Indtant 

(iSssX 

Shosiionee 

Shoshonian 

\bout loooiii Id iho, 342111 Nevada , 
793 in Wjoming 

\moiint of adtnix 
ture not large 

Piogrcss good in ihe list few 3 ears 
t athohe and Prolesiaiit Lpiscopal 
missions 

Culm, Bull Itee (Ifwi In and ■in 
(Pliila , 1901), Dorsey, /((.//(ter e/ the 
SonM tivr/ (1903). See I'te 

Shuswap 

(SequapamuqX 

Salishan 

About 1000 in the S interior of 
Hiitish riiliiiiibia , dso S3 within 
the Kooten ly ire tat the t oliimbia 

1 akes 

Considerable in 

places 

Industrious aii.l 1 iw abiding 
Catholic .ind Prolesiaiit missions 

Boas, Rep But Atsec ■idt Sn , 
1890, and t'thn^gr Alhum (N \ , 
I9cx>), Dawson, Rram hoy Sen 
( anatla, 1891 , Boas, Indianis he 
Sagen (1B95) 

SlI ETZ 

Indiana of 
several stocks 

483 on Siklr Reservation, Oregon 

Considerable. 

Piogrcss good 

Dorsey Joutn Amet 1 oik I o>e, 
and imer Antruop , ihSq 

Six Naiiovs 
(C wiAiia) 

1 

Iroqtioian. 

On (itand River Reservation, 
Ontirto (. ayiiga, 1044 , Mohawk, 
1763, Oneida, 3SO , Onondagt, 
ISO , Scnei a, 31$ 1 iisrarora, ,397 

lotal, 4118 

I arge admixliiienf 
white bl.x.d 

(>eiirrill> < apable ,ind industrious, 
iiid steadily imnroving , many, 
lioth 111 U S and C anada equal 
to whites 1 be Canadian C ayuga 
and Oiioiid i,. i are ‘ pagans ' 
Many Chnsliaii failbs represented 

l5o)le, Inn Ink Rep Onlofio 1898 
Hid 190s, and Jeum Anthi /H\t 
1000, Hale, hoauott Booh oj kites 
(I'hila , 1863), Wilson, J tans hoy 
iiv tan, 1885 See nlso limit r 
tilb.d names 

1 Six Natuins 
(N ew York). 

Iroquolan 

In New \ ork Si lie , Ca)ngi, 179, 
Oneida, .bO ( liimnl iga, 553, 
Neneca, 374 , lusenora, 356 
lutal, 4iir. 

I.irge idiiiuture of 
while MocmI 

Improvement varying with tribes 

1 use .ion sod to be best V iriou- 
■ ehgious f illhs 

Ilciiiihamp, Bull A ) State Mut, 
1897 ITO7, t he Iroi/uon 1 taiHiii) ) 
iiml oiner wiitings , Smith, atnf Inn 
R.p Bur Pthnol, 1880 18P1 , 
Hcwill, .7/rf Rep Bur I thnol , 

iQoo, nncl other writings. See 
ilvu iiiutcr (rib il iiamch 

Sk QOMIC. 

Salishan 

Aliout 150 in the Howe Sd and 
Iturrtrd Inlet region of Prilish 
Columbia 

Some ( anadi in 

F r e 11 . h a <1 
mixture 

' Probably tb< most industrious 
and otoeily band of Indians 111 
the province " ( athulic mission 

Hill lout, AV/ Brst Assoc Ads S, 1 , 
t'/io , Boas, thid , 1694 

Si Avii. 

AthabaskTii 

About tto, 111 the u(ion W of 
( <1 Hear I ake, from 1 t Simpson 
loll NotmaninNW C.ni.la 

No certain datT, 

going on. 

No marked progress, but white 
influence l>eing felt Cathohr ami 
Icpiscnp d missions. 

\ arious writings of Pelilol and Mom e , 
the Inner m Anihtopos, i(>o6 11)07 • 
llompss, Mackenne A'l er{\ omloii, 
^888), Bell, Joum Anier J oik 

SnAiMiiy 

(Nanaimo). 

S ilishan 

Aliout 160 on reserve mar Nanaimo 
H.irbour, IS C 

No data 

Making good progicss recent!) 
tatbohe mission 

Boas, AV/ But Asioi Ads' 'n/ , 
iB« 9, Slid Amer Anlhiop , 1881). 

, StlM tSH 

(Lkungeu). 

Salislian 

Mxjut 30<i 111 S 1 Vancouver 

Island, 15 C 

No data 

Industrious and mostly well off 
t ithohc mission 

’loss, AV/ Brit Assoi , i8c>o. Hill 
lout, Journ Roy Anthrop Inst, 
>9'>7 

, SlONAN 

Salislnn 

Ji in Idaho ; 133 »'> Montana , 434 | 
in Washington 1 

Considerable | 

linprov ing 

Wiilings of Rev M Fells See 

C hehalis 

J 1 AHLTAN 

\th ibask It 

0 in the N Interior of ISrilish 1 
Columbia, at inuuth of Tahlt in 1 

I title.. • 

M .king gooil progress 

lstx\,BoatAnHW Vol (N \ . 1906) 

Irs A 

\tliab.isk HI 

MKiut jrxxi on the \ ukon, between 

1 .nan and Koserefsky in \laska 

1 ittle. 

Not vet much iiiflueticed by whiles 

C Ithohc mission 

Jelti, toHgr sat det Amir, igfj6 , 
Han, 1907, Joutn Antkr Inst , 
19x7 

Thompson Indian 
(X tlakap^muk) 

1 

Salishan | 

Vbout 1770 in the Thompson river 
region, S central ISntish Columbia. 

Not very much 

Making good progress Catholic 
and Protestant missions. 

1 

1 eil and Boas, ATem Atner Atm 
Sat /list, 19CX), 1 eit, trad 0/ 

Ihompton Indt (Boston, 1808), t 
Hill Tout, Saluh and J)ini(ljonAou, ' 
>9<’7) 

Tl INCIT 

Kuliisi ban 1 

1 

\lK)ut 7otx5 in S Maska 

Coiisiderablc in 

placev 

Not marked generall) (,rcek 1 

Orlbixiox and other missions 

Kriuse, the Tlinkit /ndianrr {I’exlm, 
1885), Boas, /rutianiMihe hagen 
(Berlin, 1905) Bogoras, Atner 

Anthrop , tool ,' S wanton, f 6 th Ann 
Rep Bur Amer J thnol , I904>im5 , 
Emmons, Mem Amer Afus Plat 

Toneawa 

Tonkawan 

47 III Okl thoina 

No data. 

“ Contented and enjo) ing life ' 

Moonc), Glohut, 1903 ' 

T<llUSMtAV 

(Propel). 

Tsimshian 1 

Mxiut 2<x«j in northern Bntith 
Columbia. 

Not large. 

Making good progress Anglican | 
and other missions 

Boas, Rep Brit Attor Adr Wi , ! 
18B9. and Indianieehe S<t4r*i (Berlin, ' 
1895), von der Sc Imlenburg, Die \ 
Sptaehe der Asmshtan tndianer ' 
(1894), Wellcome, (1887) 

Tuscarora 

Iroqtioian 

397 on Six Nation Reservation, 
Ontario , 356 with Six Nations, 
New York 

Considerable 

Making good progress in l<oth ^ 
f anada an.1 New York. | 

See Six Nations. j 

TuTCMONEKVT QIN ' 

Athaboskan 

\l)Out 1000 on the Yukon from Deer 
river to Ft Selkirk, in Alaska. 

Little 

Little progress 

j See Babines, Carriers, Chipewyan 

Uinta Ut* 

Sho&honian 1 

43S in Utah 

I ittlev 

See Ute. ' 

See Ute 

Umath la 

Sahaptian , 

307 in OregoiL 

Some 

Making progress Catholic and 

Presbyterian missions. 1 

''ce Ner Perils 

Uncompachrs 

Ute. 

Shoshonian. | 

493 >n ^ '•‘1' 

Little 

^ee Ute 

See Ute 

Utb. 

Shoshonian i 

845 in Colorado , 1245 tn Utah 

Not miirh. 

Some progress recently Catholic 
and iNotestant missions 

Culm, BulL pree Alut In and Art 
(Phila., i«>i), Kroeber, Journ 
Amer folk Lore, 1901, and Amer 
Anthrop , 1906 
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INDIANS, : 

NORTH 

AMERICAN 

[POPULATION 

1 ril,. 

Sto k 

j Silualiun, Popul ition, &.t 

iJegree of 
Intermixture 

1 Condition, Progress, &c 

Authorities. ^ 

Walai Al 

ViimAK 

SijinArl/on, De, reading 

Little 

Self supporting, but poor morallj 

{ fames, Mmm ef the Painted Deiert 

1 (Boston, i^oj). 

Waiiawaua 


V<) in Oregon 

Some 

Not «o satufactory recently, but 
progrcsMtig 

See Nez Pcrccs 

VViciiirA 

Caddoun 

441 1,1 Olclalioina 

Probibly Contider 
able 

Ciliacns of U S , inakinic Rood pro 
gress Catholic and Protestant 

Dorsey, Mythology of the Huhita 
(Wa-hington, 1904) and other writ 

W'lNNKPAOO 

S,„uin 

1070 in Nebraslcn , laSi In Wiscon 

Considerable 

Many ([ooil citizens of 1 / S and pro 
greasing Siiflering from liquor 
and the mescal bean to some ex 

lliw.iites, Co// State //nt S<*r ff/r- 
(O/riin, 189a , Hetcher,y<i«zw -timr 
lo/k / ore, i8go, McCee, tUh Ann 
'' Rep Bnr Pthnot , 1893 1894 

VVvANDOl 

Iro<]uui»n 

j8s in OVlihoii, \, I It Anderdon, 

Clntario, tanvli 

1 

Nopirre blcorls left, 
hirdly i half 
blood. 

More white than Indiut 

Powell, 1st inn Rep Bur F thnol , 
1879 1880, Cotinelley, Ann Arih 
Rep Ontario, 1005, and H'yandot 
/'oAfr / ore (Topek V, 1899), Merwin, ’ 
Ft am Kansas State Hut Soc , 
1906 

\ AKIMA 

Sahaplian 

About 1500 m Wasbuu,ton 

( onsiderible 

LUe rejiorts indicate bid influence 

I of whites 

Pandos\ , (fraw/z/r and Dut o/Yakitna 
(i86z), I ewis, A/rw inier Antlnop 
Assoc , igod 

V ri 1 IJWKNIVKS 

AtlialtasUan 

AIkiiU joo N b oft ir«at Slave 1 ake 
m N W C anmla 

Not much 

1 No practical advance as yet 

Writings of Petitot, Morice, Xc Pelt 
lot, iutimr du l.iand fac des Pt 
c/aves (1891), and Monographtt des 
I'>fnf [lindji/ (1876) See Carriers, 
Chipew)an 

V UMA 

V uman 

807 at Port Ynma Agency, Clllfornn, 
and A few at San t irlo% Vriroiia 

Some Spanish 
(Mexican) blood 

1 Progress good Catholic and Pro 

Gatschet, /tschr / 1 thno/o/ne , 

1 rippell, Otetland Month/y, 1889 
Dorsey, Indians 0/ the South-west 
(190 j) See Mission Indians 

Zufli 

7 uiUan 

See Pueblos 

Zuni.ui 

Sec Pueblos 

j See Pueblos (Zuuian) 


I'rotn the tables it will be seen tluat the Ameru.an Indians 
in some parts of North Amcrua are not decreasing, but either 
holding their own or even increasing, also that 
Uon.Xc thousands of them arc now to all intents and purposes 
the cqtiuls in wealth, thrift, in(luslr> and intelligence 
of the average white man and citi/ens with him in the same 
socictv In certain regions of the continent sm.ill tribes ha\c 
been annihilated m the course of wars with other Indians or with 
the whites, and others have been dec imated by disease, famine, 
cSic ; and over large areas the aboriginal population, acc-orcling 
to some authorities, has vastly ilimimshed Thus Monte 
cstim.Ues that the Athaluskan population at present m ( anada 
(about 20,000) is less than one-seventh of whxt it was a century 
or moie ago, Hill-Tout thinks the Salishan tribes (c i';,ooo) 
number not one-fiflb of their population a hundred years xgu, 
and e<|u.illv great reductions arc claimed for some other peoples 
of the North P.u ific region , Kroebei thinks probable an Indian 
population in California of 150,000 before the arrival of the 
whites, as eoinpareel with but 15,000 now , by joine the and 
legions of the south-west are supposed to have sustained a 
ver> Urge populatum m c.irlier timcN , eertain of the Plains 
tribes are known to have* Kist nuieh in population sime eont.ul 
with the whites Put under better care and more favourable 
(onclitious generally some tribes seem to be taking on a new 
lease of life and arc apparently beginning to thrive again A 
eonsideiable portion of the “ eJisappewaiK e ” of the Indian in 
thnnigh amalgamatum with the* whites Cndoiibtecllv , m some 
parts of the eountry, exaggerated ideas prevalent m the early 
colonial period as to the numbers of the native population have 
interfered with a correct estimate of the aborigines past 
and present Mooney thinks that the Cherokee “are probably 
about as numerous now as at any peiiod m their history ’’ 
(Undb itner Inds , i<)07, pt » p. 247), and this is perhaps 
true also of some other trilies east of the Mississippi Major 
J W Powell was of opinion that the Indian population north 
of Mexico IS as large to-day as it was at the time of the discovery 
TIun, however, is not the view of the majority of authontie. 
'Ihe total number of IncliauN in Canada {Atin Rep Dept hid 
A(f , 1007) for ic)07 IS given as 1 10,345, as compared with i09,3c)4 
for the previous year, not including the Micmac in Newfoundland 
and the Indians and Eskimo in that part of Labrador belonging 
to Newfoundland. In 1903 the figures were 108,233 
^ain may be largely due to more careful enumeiation of Indians 
m the less well-known parts of the country, but there is evidently 
no marked decrease going on, but rather & slight increase in 


Ontario, Quebec, New Brunswick, &c In the Landed States 
(exclusive of Alask.i, which counts about 30,000) the Indian 
population (Amt Rep hid, Af} , 1906) is estimated at 197,289, 
not including the “ Five Civilued Tribes,’' of whose numbers 
(94,292) sc»me 65,000 can be reckoned as Indians — a total of 
382,000. The figures of 197,289, aciordmg to the report, show 
an increase m population “ due mainly to increase in number 
of Indians reported from California ” 

llie financial condition of the Indians of the Dominion of Crnada 
for the j'e.ar ending March 1907, is indicated 111 the following 
table 

total Vmoc 
of Real an 
t’c rsonal 
Property 

OiUaiio $7,566,125 , $1,426,690 ! 

Quebec 1,781,330 9 t 5 . 7 >'<t j 

N Brunswick i8t),70i 109,892 ' 

N Scoti i r5i,9t9 76,603 

P E I 6,370 1 5 , 37 1 

Manitoba . 2,102,044 348 966 

H tobimlaa 7 ,t 75 , 7 t 9 I,5''i,t56 

‘^ask 7,721,5^2 5 tS. 5 i 3 

Albcita . 5,154,7^9 211,830 

lotal $ 3 'bJ- 29,659 $5,155,052 

llic total amounts carncil dming tlie year wt n Iroin agiicidture, 
51,137.948 . wages and miscellaneous industries, $714,125 . lishing, 
$544,487 , hunting and trapping, $630,633 Of these hunting and 
trapping show a (lecided decrease over 1906 The Indian Inist 
Fund amounts to $5,157,566 w The total appropriation in con- 
nexion with the Indians of the Dominion for all purposes for the year 
1900-1907 was $1,055,010 and the actual expenditure some $ii4,(X)o 
less The toUil amount of sales of lamls for the benefit of Indian 
tribes was $422,086 13 The balance to the credit of the Indian 
savings account for the funding of the annuities and earnings ot 
lupils at industrial schools, together with collections from Indians 
or purchase of cattle and for ranching expenses, was $51,708 92 
According to the Report of the Commtsstoner of Indian Affair<; 
the total amount of trust funds held by the United States govern- 
ment for the Indians, m heu of investment, amounted to 
536^52,950 97, yielding for 1906 interest at 4 and 5 % of 
$1,780,237 23 The tot^ incomes of the vanous tribes from all 
sources for the year ending June 30, 1906, was $6,557,554 39, 
including interest on tnist funds, treaty agreement and oWigations, 
gratuities, Indian money, proceeds of labour, Ac 

While the general constitution of the Amencan aborigines 
north of Mexico is such as to justify their designation as one 
“Amencan race/’ whose nearest congener is to be found in 
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the “Mongolian race” of eastern Asia^ &c , there is a wide 
range m variation within the American tribtt with respect to 
particular physical characteristics. Some authorities, 
Hrdheka (Handb. Amer. Inds. N «f Mtx., 
laticM. i907» pt u p. 5^, separate the Eskimo from the 
“ Indians,” regarding them as “ a disUnct sub-race of 
the Mongolo-Malay,” but this is hardly necessary if, with Boas 
(Ann Auhaeol Rep, Ontario, 1905, p 85), we “consider the 
inhabitants of north-eastern Asia and of Amcnca as a unit 
divided into a great many distinct types but belonging to one 
and the same of the large divisions of mankind ” Upon the basis 
of differences in stature and general bodily conformation, colour 
of skin, texture and form of hair, shape of nose, face and head, 
&c,, some twenty-one different physical “ types ” north of 
Mexico have been recognized. 

Although the vanation m stature, from the short people of 
Harrison Lake (average 1611 mm ) to the tall Sioux (average 
1726 mm). Eastern Chippewa (average 1723 mm), Iroquois 
(average 1727 mm ), Omaha and Winnebago (average 1733 mm ) 
and other tribes of the Plains and the regions farther east, is 
considerable, the North Amenran Indian, on the wlrole, may be 
termed a tall race The stature of women averages among the 
tall tribes about qs %, and among the short tribes about 94 % 
of that of the men. 

The proportion of statures (adult males) above 1730 mm in 
certain Indian tribes (Boas) is as follows Apache and Navaho, 
253: Arapaho, 459, Ankara, 152, lintish Columbia (coast), 
288, Bntish Columbia (intenor), 1O4, California (south), 327, 
Cherokee (eastern), 21 o, Cherokee (western), 40 7, Cheyenne, 72 2 , 
Chickasaw, 23 8 , Chinook, 36 2 , Choctaw, 32 6 , Coahuila, 14 2 , 
Comanche, 27*1 , Cree, 33 4 . Creek, 536, Crow, 51 3. Delaware, 
41 t, Eskimo (Alaska), 59, Eskimo (Labrador), 00, Flathead, 
189, Harrison Lake, B C , 1 o ; Hupa, 187, Iroiiuois. 52 i , Kiowa, 
413, Klamath, 20 o, Kootenay, 26 o, Micmac and Abnaki, 45 7, 
Ojibwa (eastern), 42 7, Ojibwa (western), 427 , Omaha and Winne- 
bago, 54*9, Oregon (south), 5*1, Ottaw'a and Menontmee, 30 0 , 
Pauite, 22*1 : Pawnee. 39 o, Puget bound and Makah, 6 5 , Round 
Valley, Cal, 33, Sahaptin, 282, bhuswap, 159, bioux, 508, 
laos, 18 5 , Ute, 12 4 , /ufii and Ma<iui, i g 
Very notable is the percentage of bill staturo.s among the Cheyenne, 
Creek, Crow, Iroquois, &c Ihe form of the head (skull) v.iries con- 
siderably among the Indian tribes north of Mexico, running from 
the doluhocophnlic eastern Eskimo with a cephalic index of 71 3 
on the skull to the brachyccphahc Aleuts with 84 8 Several tribes 
practising deformation of the skull (mounri-buikicrs, Klamath, Ac ) 
show much higher brachycephaly 

The percentage of cephalic indices above 8} (on the heads of 
living individuals) among certain Indian tribes (Ikms) is as follows 
Apache, 87 b , Aiapaho, 5 o , Ankara, 2.1 b , Blackfet t, (> 2 . Caddo, 
47 2 , < herokee, 20 o . Cheyenne, 10 4 , ( hickasaw, 14 4 , Comnn.he, 
65 3 , Cree, 4 g , Creek, 23 o , Crow ,120, Delaware 12 o , Eskimo, 
(Alaska), 10 b, Harnson Lake, B C , 88 8 , Iroquois, 15 4 , Kiowa. 
25 o . Kootenay, 19 i . Mandan, 4 5 , Micmac and Abnaki, 7 o , 
Mohave, 865, Montagnais, 217, Moqui, 543, Navaho, 49}, 
0 )ibwa (eastern), 2b 6, C^pbwa (western), 102, Omaha, 230, 
Oregon (south), 509, Osage, 79 i , Ottawa and Menominee, 24 7 , 
Pawnee, 4 8 , Pima, 9 0 , Round Valley, CTil ,48, Sahaptin, 57 4 . 
Shuswap, 599, Sioux, g‘6, laos, 60, Ute, 8*9, Wichita, 9b o’ 
Winnebago, 66 8 , ZuOi, 41 4 

The Apache, Mohave, Navaho, Osage, Sahaptin, Wichita and 
Wmneba^ practised skull-dcformation, which accounts in part 
for their high figures Ihe brachyccphahc tendency of the Caddo, 
Moqui, bhuswap and Zufti is marked , the Comanche, with an 
average cephalic mdex of 84 6 and the Harnson Lake people with 
one of 88*8, are noteworthy in this respect As in the case of stature, 
30 in the case of head-form, there seems to have been much mingling 
of types, espeaally m the Horon-Algonkian region, the Great Plains 
and the North Pacific coast. 

Tlie North Amencan Indian may be described m general 
as brown-slcmned (of various shades, with reddish tinge, some- 
times dark and chocolate or almost black m lolour) with 
black hair and eyes varying from hazel brown to dark brown 
Under good oonthtions of food, &c , the Indian tends to be tall 
and mesocephalic as to head-form, and well-proportioned 
and symmetrical in body. The ideal Indian type can be met 
with among the youth of several different tnbes (Plains 
Indians, Algonkians, Iroqtioians, Muskogians and some of the 
tribes of the south-western United States) Beauty among the 
aborigines of Amenca north of Mexico has been the subject 


of brief studies by Dr R. W Shufeldt and Dr A HrdliCka 
(Boas Anniv, Vol , New' York, 1906, pp. 38-42). 

The extent to which the red find white races have mixed 
their blood in various parts of North Amenca is greater than 
13 generally thought. The Eskimo of Greenland 
have intermarned with the Danes, and their kinsmen 
of Labrador witli the English settlers and “ summerers ” 

The eastern Algonkian Indians m New England and Acadia 
have now txmsiderablc French, English and Scottish blood. 
Many of the Canadian Iroquois are moie than half French, many 
of the Iroquois of New \Wk half English. The Cherokee, an 
Iroquoian people of the Carolinas, Irnve some admixture of 
.Scottish and German blood, to which Mooney would attribute 
some, at least, of ihtir remarkable progress. In the state of 
Oklahoma, whuh has absorbed the old “ Indian Territory,” 
the results of race-amalgamation are apparent in the large 
number of mixed bloods of all shades. In spite of the romance 
of Pocahontas, the intermarriages of the two races m the 
Virginian region seem not to have been very common or very 
important Nor dries there appear to have been muih inter- 
marriage between Spaniards and Indians m the south Atlantic 
region, though m Texas, Stc , there was a good deal In New 
France, in spite of the efforts of some recent Canadian-Frcm h 
writers to minimize the fact, intermixture between whites and 
Indians began early and continued to be extensive. In parts 
of New Bninswick, QurbeCj Ontano, some of the northern 
American states and regions of the Canadian north- we.st, there 
.ire Indian villages and white settlements where hardly a single 
individual of absolutely pure blood can now be found In the 
veins of some of the “ Iroquois ” of Caughnawaga and New 
York state to-day flows blood of the best colonial stock (Rice, 
Hill, Williams, St.acey, &c , captives adopted and married 
within the irihc) In the great (jinadian north-west, and to a 
large extent also in the tier of American sUtes to the south, 
the blood of the Indian, through the mingling of French, tsfotlish 
and English traders, trappers, emplo>ces of the gnat fur com- 
panies, pioneer scttlirs, &c , has entered largely and signifii antis 
into the life of the n.ilion, tlie half-breed element plavmgarnost 
importiint role in soi lal, < ommen lal and industrial development 

In 1879, besides those whose mixed blood had not hcni 
remembered and those who wished to forget it, there wire, 
.K cording to Dr Havard (Hep Smitht. Inst, 1879), at kaa 
22,000 milts in the United States and 18,000 in ( anada (1 e m 
the north-west in each case) When the provimc of Manitoba 
entered the Canadian Confederation it nurnljend within the 
borders some 10,000 mixed-bloods, one of whom, John Norejuay, 
afterwards became its premier. In the Columbia river region 
and British Columbia some mtcrmixture has Ukc n plai c, 01 iginat- 
ing in (he conditions due to the establisJimcnt of tradmg-pi sts, 
the arcumstcinces of the early settlement ot the country, (xt — 
tins has been both trench and English and .Srottish Farthir 
north in Alaska the Russian occupation led to not a little inter- 
mixture, both with the Aleuts, &c , and the coast Indians 
III some parts of the far north intermixture of the whites v.itli 
the Athabaskaas is just beginning In Canada no prohibition 
of marriage between whites and Induns exists, but such unions 
are forbidden by law m the states of Arizona, Oregon, North 
Carolina and South Carolina 

A considerable number of the chiefs and able men of the various 
Indian tubes of certain regions m recent tlmca have* had more or 
less white bloorl — Iroquois, .Algonkiau, Sioaaii, &c — who have 
sometimes worked witli amf sometunes against the whites In Hit. 
case of some tribes there liave l>een " pure blood " and “ mixed 
blootl '* factions Some tribes have frownetl unoa miscegeniition 
even the Pueblos (excqit I^aguna, which is Kerenan) have never 
intermarned with the whites Both m Canada and the United 
^tes sUains of Indian blood run in the veins of prominent families 
Some of the " first families of Virginia ” are proud to descend from 
Pocahontas, the Algonkian ” Princess, '' who married the Englishman 
Rolfc. In Maine may atill be discovered perhaps tliose whose line 
of life goes back to the Baron dc St Casteme and his Abnaki bride, 
whik m Ontano and New York are to be met those who trace their 
ancestry back to the famous Iroquois Joseph I 3 r.tnt and his half- 
Lnglisli wife In the early history of Pennsylvania and Ohio were 
noted the Montours. descendants of a French nobleman who about 
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1665 had a son and two daughters by a Huron woman in Canada 
In 1817 (ApUin John S Pierce, USA, brother of President 
Franklin Pierce, married the fair losette la P'rainboise, who had at 
least a quarter Indian (Ottawa) blood. In the latter part of the 
i8lh century a young Irish gentleman married Neengai, daughter 
of tlic Michigan Ojibwa chief Waubojeeg, and of the daughters born 
to them one married a Canadian Frenchman of reputation in the 
«arly development of the province of Ontario, another the Rev 
Mr McMurray, afterwards Episcopal archdeacon of Niagara, and 
a third Henry R Schoolcraft, the ethnologist 

Several Indians, some full-blood, others with more or less white 
bhxxl in their veins, have rendered signal strvice to ethnological 
science These deserve special mention Francis la Flesche, an 
Omaha, a graduate of the National Law School at Washington, 
D C , holding a jxisition in the Office of Indian Affairs , Dr William 
Jones, a S.\c and box, in the service of the Field Museum, Chicago, 
a graduate of Harvard and of Columbia (PhD); and J N B 
Hewitt, a Fusiarora, ethnologist m the Bureau of American Ethno- 
logy, Washington, 1) (, In some regions considerable intermixture 
lietween negroes and Indians (Science, New York, vol xvii , 1891, 

r p 85-tjo) has occurred, e g among the Mashpee and Cay Head 
ndians of Massachusetts, the remnants of the Pequots in Con- 
luificut, the Shmnccocks, &c , of I^mg Island, also the Montauks , 
ihe Pamunkeys, Mattapomes and some other small Virginian and 
tarohnian tribes In earlier times some admixture of negro blood 
took place among the Sc^mmoles, although now the remnants of that 
people still m Morida are much aveisc to miscegenation Of the 
tribes of the Muskogian slock who kept large numbers of negro 
slaves the Creeks are said to have about one-third of their numlier 
of mixed Indian-negro blood Sporadic intermixture of this sort is 
reported fiom the Shawnee, the Minnesota Chippewa, the Canadian 
I'uscarora, the Caildo, Ac, in the case of the last the admixture 
may be considerable It is also thought probable that many of the 
negroes of the whole lower Atlantic coast and Culf region may have 
strains of Indian blcxid The mythology and folk-lore of the negroes 
of this region may have liorrowed not a little from the Indian, for 
as Mooney notes (/^th Rcf> Bur Anier Ethnol , 1900, pp 232-234), 
"lit all the southern colonics Indian slaves were bought and sold 
and kept in scivitude and worked in the fields side by side with 
itegioes up to the time of the Revolution ” When John R 
Swan ton visited the Haida recently the richest man among the 
Skidcgate trilie was a negro Some of the Plains tribes and some 
Indians of the far west, however, have taken a dislike to the negro 
The lc*adcr in the " Boston Massacre ” of March 1770, was 
Cnspus Attucks, of Framingham, Mass , the son of a negro father 
•ind a Natick Inclian mother 1 he physical anthropology of the 
white-Indian half-blood has been studied by Dr Franz Boas (Pop 
Sn Monthly, New York, 1894) 

The culture, arts and industries of the Ament an aborigines 
exhibit marked correspondence to and dependence upon environ- 
Cuiture, nient, varying with the natural conditions of land 
mrtM. la- and water, wealth or poverty of the soil, abundance 
duMtriee,' or scare ity of plant and animal life subsidiary to human 
existence, &c Professor 0. T Mason {Handb of Amer. 
Inds. N, of Mexico, 1907, pt 1. pp 427-430 , also Rep. Smiths 
Inst , 1895, and Pop Set Monthly, 1902) recognizes north of 
Mexico twelve “ ethnic environments,” m each of which there 
is “an ensemble of qualities that impressed themselves on their 
inhabitants and differentiated them.” 

These twelve “ ethnic environments ’’are — 

(i) Arctic (Eskimo) , (2) Yukon-Mackenzie {pTUQticoWy Atha- 
baskan ) , (3) Great Lakes and St Lawrence (Algonktan-lroquotan ) , 
(4) Atlantic Slope (Algottktan, Iroqmian, Stouan, &c ) , (5) Gttlf 
Coast, embracing region from Georgia to Texas (Muskogian and 
a number of smaller stocks), (6) Mississippi Valley (largely 
Algonkian and “ mound-builders ”) , (7) Plains, including the 
country from the neighlxiurhood of the Rio Grande to beyond 
the Saskatchewan on the north, and from the Rocky Mountains 
to the fertile lands west of the Mississippi (Algonkian, Siouan, 
Shoshontan, Ktowan, Caddoan)] (8) North Pacific Coast, from 
Mount St Elias to the mouth of the Columbia nver (Koluschan, 
Ilatdan, Tsimshian, Wakashan, Salishan) , (9) Columbia- Fraser 
region (Salishan, Sahaptian, Chinookan, &c ) , (10) Interior 

Basin between Rocky Mountains and Sierras (Shoshontan) ; 
(ii) Caltfornta-Oregon (“the Caucasus of North Amenca,” 
occupied by more than twenty-five linguistic stocks) , (12) 
Pueblos regnw,basin of Rio Grande, Pecos, San Juan and Colorado 
(Pueblos-Keresan, Tanoan, Zuntan, &c . on the outskirts 
predatory Shoshontan, Athabaskan tribes , to the south-west, 
Yutnan, See ). 

In the Arctic environment the Eskimo have conquered a severe 


and thankless climate by the invention and perfection of the snow- 
house, the dog-sled, the oil-lamp (creating and sustaining social life 
and making extensive migrations possible), the harpoon and the 
kayak or skin-boat (the acme of adaptation of individual skill to 
environmental demands) In the region of the Mackenzie especially 
the older and simpler culture of the Athabaskan stock has been 
much influenced by the European " civilization ” of the Hudson's 
Bay Company, &c , and elsewhere also by contact with Indian tribes 
of other stocks, for the Athabaskans everywhere have shown them- 
selves very receptive and ready to adopt foreign elements of culture 
The culture- type of the North Pacific coast, besides being unique 
in some respects, stands in certain relations to the culture of the 
Palaeo-Asiatic tribes of north-eastern Asia who belong properly 
with the American race The culture of the Great Plains, which 
has been studied by Drs Wissler (Congr intern des Amir , Quebec, 
1906, vol 11 pp 39-52) and Kroeber (tbtd pp 53-63), is marked 
by the presence of a decided uniformity in spite of the existence 
within this area of several physical types and a number of distinct 
linguistic stocks Here the hpi and the camp-circle figure largely 
in material culture , innumerable ceremonies and religious practices 
(e g the " sun-dance ") occur and many societies and ceremonial 
organizations exist The buffalo and later the horse have profoundly 
influenced the culture of this area, in which Athabaskan (Sarcee), 
Kitunahan, Algonkian, Siouan, Shoshonian, Kiowan tribes have 
shared In some respects the Plains culture is quite recent and the 
result of “ giving anil taking " among the various peoples conccrneil 
Some of them merely abandoned an earlier more sedentary life to 
hunt the buffalo on the great prairies 

The culture of the Mississippi valley region (including the Ohio, 
&c ) IS noteworthy in pre-Columbian and immediately post-Colum- 
bian times for the development of " mound-building,” with ap- 

t iarently seoentary life to a large extent In this Algonkian, 
roquoian and Siouan tribes have participated In the region of 
the Great Lakes and on the Atlantic slope occurred the greatest 
development of the Algonkian and Iroquoian stocks, particularly 
in social and political activities, expressed both generally, as in the 
leagues and alliances (especially the famous " Iroquois League ''), 
and individually in the appearance of great men like Hiawatha, 
Pecumsch, Ac The Gulf region is remarkable for the development 
in the southern United States of the Muskogian stock (Creek, 
Choctaw, Chickasaw, &c ), to which belonged the " civilized tribes 
now part of the state of Oklahoma In this area also, toward the 
west, are to be met religious ideas and institutions (eg among the 
Natchez) suggestive of an early participation in or connexion with 
the beginnings of a culture common to the Pueblos tribes and 
perhaps also to the ancestors of the civilized peoples of ancient 
Mexico In some other respects the culture of this area is note- 
worthy In the east also there are evidences of the influence of 
Arawakan culture from the West Indies The Pueblos region has 
been the scene of the development of sedentary " village life on 
the largest scale known in North Amenca north of Mexico, and of 
arts, industries and religious ideas (ram-cult especially) corresponding, 
as Professor J W Fewkes (Rep Smiths I nit , 1895, pp 683-700) 
has shown, most remarkably to their environment The and in- 
tenor basin is the characteristic area of the great Shoshonian stock, 
here seen at its lowest level, but advancing with the Piman and other 
Sonoran and Nahuatlan tribes till in ancient Mexico it attained the 
civilization of the Aztecs The California-Oregon area is remarkable 
for the multiplicity of its linguistic stocks and also for the develop- 
ment of many local culture-types Within the limits of Cahfornm 
alone Dr Kroeber (Univ, of Calif Publ Amer Arch and Ethnol 
vol 11 , 1904, pp 81-103) distinguishes at least four types of native 
culture 

On account of climatic conditions, m part at least, the develop- 
ment of agnculture in North Amenca has not reached with many 
Indian tribes a high state of development, although its diffusion is 
much greater than is generally believed In the south-eastern part 
of the United States beans, squashes, pumpkins and some other 
gourds and melons, potatoes, Indian corn, tobacco, a variety of the 
sunflower, &c , were cultivated, the growing of beans, squashes and 
pumpkins extending as far nortli as Massachusetts and the Iroquois 
country, in which latter also tobacco was cultivated, as the tribal 
name (" Tobacco Nation '*) of the Tionontati indicates The 
cultivation of Indian corn extended from Flonda to beyond 50“ N 
and from the Atlantic to far beyond the Mississippi, and, to judge 
from the varieties found in existence, must have been known to the 
Indians for a very long period In the and region of Anzoim and 
New Mexico a special development of agnculture occurred, made 
jxissible by the extensive use of irrigation in pre-Columbian and in 
more recent times Here Indian com, melons, beans, cotton, &c , 
were cultivated before the arrival of the Spaniards For religious 
purposes the Zufli appear to have selectively produced a great 
vanety of colours in the ears of com. Where women had much to 
do with agncultural operations they greatly influenced society and 
rehgious and mythological ideas. Huntmg and fishing, as might 
be expected in an extensive and varied environment like the North 
Amencan continent, exhibit a great range from simple individual 
hand-capture to combined efforts with traps and nets, such as the 
communal nets of the Eskimo, the buffalo and deer " dnves ” of 
the Plains and other Indians, with which were often associaterl 
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brush-fences, corrals, “ pounds,” pitfalls, &c , advantage taken of a 
natural cul-de-sac, &c A great variety of traps, snares, &c , was 
used (see Mason m A mer Anthrop , 1899) and the dog was also of 
great service with certain tribes, although no s]>ecial variety of 
hunting-dogs (except in a few cases) api>ears to Irave been develoiied 
The accessory implements for the chase (sjK*ar, bow and arrow, 
harpoon, club, &c ) undenvent great variation and s{}eciali7ation 
The throw ing-stick appears in the north among the ksktmo and in 
the south-west among the Pueblos In the Muskogian area the 
blow -gun is found, ancl its use extended also to some of the Iro<iuoian 
tribes (Cherokee, &c ) In part of this area vegetable poisons were 
used to capture fish In the New lingland region torch-fishing at 
night was in vogue With the tribes of the Gicat Plains m particulai 
the hunt developed into a great social event, and often into a more 
or less marked ceremonial or religious institution, with its own 
appropriate preliminary and subseijucntial rites, songs, formulae, 
taboos and fetishes, &c , as seen e e; among certain tribes of the 
Caddoan stock in very interesting fashion 

The art of transportation and navig.itiun among the American 
aborigines north of Mexico has icceived special treatment from 
Mason {Itep U S Nat AIus , 1894) and Friedeiici, in his recent 
monograph Die Schiffahrt dev Indtantv (Stuttgart, 1907) On land 
some of the Indian tribes made use of the dog-sled and the toboggan 
in winter, while the dog-travots was early met with 111 the region 
of the Great Plains The Eskimo made special use of the dog-sled, 
but never developed snow-shoes to the same extent as did the 
Athabaskan and Algonkian tribes, with the last and with the 
Iroquoian tribes came the perfection of the skin-shoe or moccasin 
In the south and south-west appear sandals In North Amtrita the 
cradle, as pointed out by Professor Mason {Hep US \at A/ma , 
1894), has undergone great variation in rcsjionse to environinentai 
suggestion No wheeled vehicle and no use of an animal othci than 
the (log for means of transportation is know 11 among the aliorigints 
north of Mexico, men, women auid chihiien, women esjKcnilly, 
having been the chief burden-bearers Among the tyiies of Ixiats 
in use are the seal-skm Kayak and umiak (woman’s Ixiat) of the 
Eskimo, the bull- boat or coracle (raw-hide over willow frame) 
of the Missouri and the buffalo-region , the dug-out of various forms 
and degrees of ornamentation m divers regions from Honda to the 
North Pacific coast . bark-canoes (birch, elm, pine, Ac ) m the 
Algonkian, Iroquoian and Athabaskan areas, reaching ,1. high 
development in the region of the Great Lakes , the peculiar bark- 
canoe of the Beothuks in the form of two halt ellipses , the bark- 
canoc of the Kootenay (a similar type occurs on the Amur in north- 
eastern Asia), noteworthy as having both ends pointed under 
water , the plank-canoes of the Santa Barbara region , the basketry- 
boats (contas) of the lower Colorado and in south central California , 
the balsas of tide rushes, Ac , in use on the lakes and streams of 
California and Nevada In various parts of the country log rafts of 
a more or less crude sort were m use No regular sail is reported 
from North America, although from time to time skins, blankets, 
&c , were used by several tribes for such purposes 

bince the appearance of Morgan’s monograjih on the Houses and 
House-life of the American Aborigines (Washington, 1881) our 
knowledge of the subject has been materially increased by the 
studies and researches of Boas, Fewkes, Mindeleff, Dorsey, Matthews, 
Murdoch, Willoughby and others The dwellings m use among the 
aborigines north of Mexico varied from the rude brush huts of the 
primitive Shoshonian trdies, and the still earlier caves, to the 
communal dwellings of the Iroijuois and the Pueblos stocks of New 
Mexico and Arizona The principal types are as follows 

Crude brush shelters and huts of the lowest Shoshonian tribes, 
the \pache (more elaborate), Ac , the hogan or earth-lodge of the 
Navaho, and the earth- lodges of certain Caddoan and Siouan tribes 
farther north, with similar structures even among the Aleuts of 
Alaska , the grass-lodge of the Caddoan tribes, stdl m use among 
the Wichita , the semi-subterranean earth-covered lodges of parts 
of California, Ac , the roofed pits of various styles 111 use in the 
colder north, Ac , the Eskimo snow-house and wocnlen kartnak , 
the elaborately carved and jiamted wxKxlen houses of Pacific coast 
region (Tlingit, Haida, Nootka, Ac], some of which were originally 
built on platforms and entered by log-ladders , the simple wooden 
house of northern California , the dome-shaped bark wigwams of 
the Winnebago and the conical ones of many of the \lgunkian 
tribes , the skin tents or tipis of many of the Plains peoples . the 
mat tents of the Nez Perc^, Kootenay, Ac , and the mat houses of 
the South Atlantic region , the circular wigwam of bark or mats 
banked up at tlic base, of the Ohio-Mississippi valley , the palmetto- 
house of certain Louisiana Indians , tne pilc-dwellings of the 
ancient Floridians Communal houses of divers types were found 
among the Mohegans, Iroquois, Ac , but are especially illustrated by 
the so-called pueblos of the south-western United States, out of 
which grew probably the elaborate structures of ancient Mexico 
Some tnbes appear to have had simple and ruder summer dwellmgs 
and more elaborate or better constructed winter houses The 
Eskimo have sometimes temporary hunting-lodges , the Comanches 
brush-shelters for summer and lodges of bufialo-skin for winter, 
with some tnbes temporary dwellings were erected for the use of 
those cultivatmg the land Many tnbes had their *' viUage-houses *' 
for social purposes, like the kashtm of the Eskimo. Special tipis or 


houses for shamans, " medicine-men,” Ac , were common m mauv 
parts of North Amenca becret societies had their own lodges and 
the so-called ” men ’s- house ” The house's ol the Noith Araencan 
Indians are the subject of a monograph by E barfert ( irch f 
Anthr , igoH pp 119-21^) 

1 he art of nre-making was know u to all the aliongmes north of 
Mexico, two methods In'ing widespread, that with flint and jivntis 
and that by reciprocating motion of wood 011 wixid I or tlu lattir 
several varieties of apparatus were m u^e, the >.11111)10 two-stu k 
apparatus was very common , the Eskimo havt* a four-jiart lire-dnll 
and the Iioquois a weighted dull with sjniidle whorl Hit skill 
displajed m hre-making by some Indians is vtry great^ and tlu 
mdividual parts of the apparatus have in (.(rUiin regions Ixcn 
highlv specialized 'Ihe subject ol fiie-makmg apjiar.itus and the 
kindred tojiic of illumination have been specially tieated by Di 
W^dlter Hough {Hep Us Nat AIus, 1890, pp 541-587. Hep 
Smiths Inst , moi-iooz) 1 he camji-lire, the torch and tin Eskimo 
lamj) n present the tmjiloymcnl of fire for artificial light among the 
aborigines hue and smoke were used for signalling by the Plain, 
tribes, Ac , and fire-terciiiomcs form an inij>ortant jiart ( ‘ new - 
fire,” " fire -dance ”) of the ritual observances of not a few pixiphs, 
especially m the itgion fiom i lorula to the Rio Grande In nufal- 
working there ls up to the present no convincing tvuhnci of tin us< 
of fire (heat only being emjiloyed to facilitate the cold-hammtring 
processes by which tlu metals, copjier, silvtr, gold and non wen 
inaniifaetuied into w'capons, implements and ornanunts) in metal- 
lurgy north of Mexico The tools used wire fi w and the jinxessi s 
simple, <is Cushing {I mer 4 nthr(}p , vol \ 11 , 1804) has proved b\ 
actual experiment Ihe only metal actually mnuil in largt ijuanti 
ties was cofjpci m the legiun of Lake Sujnnoi, whente came most 
of that emjiloyed m the cast and south In Alaska w.vs a source of 
coj)j)er for the North Pacific coast No.sjjccial process of hardening 
copjH'r other than by hammering was known to the Indians Tlu 
gold objects of most interest tome from mounds in Honda and a 
few' also from those m the Ohio valley C>alena was usid to maki 
simple ceremonial objects Viy the Indians of the Mississij)})! valley 
and the ' mound-builders ” 

ihe art of sculi>turc in wood, stone, Ixinc and ivory is best rc 
presented by the wooden masks, utensils, house-i arvings and 
totem-jKiles of the Indians of the North Pacific coast, the slont 
pipes, ornaiTU nts and images of various sorts of the ” mound- 
uuildcrs ” and other Indians of the Mississqipi valley, tlu carvings 
of the jiexiple of the Hondian pile-dwt Ihngs, and the remarkable 
ivory carvings, sometinus minute, of the Eskimo Note woi thy also 

are the slate-seuljiture of tlu Ilaula, and the work m Ixim , ivory and 
(her and mountain goat horn of the British Columbian Indians 
Ibe Indians of the region south of tlu* (treat Lakes weie- expert in 
the manufacture of tobaeeo-pijie s of great variety, among the me»sl 
mtereslmg Ixuiig the Catlmite jnnes eif the Sioux of Minnesota, At 
Seiapstone serveel some of the Eskimo to make lamps and some 
Indian trilx's for other iiurjioses Pottery .q)j)cars to have been 
unknown m certain regions, but flourisluei ninarkably m tlu 
Mississippi valley anel the Put bios rigioii of the south-west, wlu'r< 
specialization m form anti dtcoiation excnrrtd, anti ct ramie ohiicts 
of all stirts were manufactured m abunelantt* The potUry of tlu 
Iroquoian ami Algonkian tribes of the north-east was, as a rult, 
rather cruelc and uiukvcloped In many places the ri latum of 
ceramic art to basketry is in evidence Baskt try, of which Professor 
O T Mason has recently made a eletailcd study m his lloriguial 
Imeruan Basketry (Washington anel New \ork, 190a, i‘>e)4), and 
rtlatcel arts we*re earned on (especially by wonun) with great 
variety of form, decoration, material, Ac , over a largt pejition of 
the continent In North Amenca basketry is " the primitive art,” 
and here " the Indian women have k ft the Ixst witn( ss of what they 
could do m handiwork and expression” The most exquisite and 
artistic basketry m the world comes from an utterly uncivilized 
tnlx; III California The relation of basketry to symlxilism aiul 
religion is Ixist olxiervable among the Hojii or Moqui of Arizona 
The apjjr(M:iation of white men for the* prexlucts of Indian skill and 
genius 111 basketry finds lull expression in (» W James's Indian 
Basketry (1900) Weaving is exemplified in tlu goat's hair blankft 
of the (^hilkat Indians (Koluschan) of Alaska, and similar prtxlucts , 
also m the manufactures of buffalo-hair, Ac , of the Indians of th* 
Great Plains and Mississippi valley and the textile art of a hightr 
type known to the Pueblos tribes and by some of them taught to the 
Navaho Famous arc the ” Navaho blankets,” less so the " Chilkat ” 
Peather-work and the utihzation of bird -skins and hathers for 
dresses, hats, ornaments, Ac , are known from many parts of the 
contment In the Arctic regiom. bird-skms with the feathers on 
were used to make dresses , the Algonkian trifics of Virginia, Ac . 
had their bird-skm ” blankets ” and “ turkey rolies ” , the trilx's 
of the North Pacific coast used feathers for decorative purjioscs 
of many kmds, as did Indians in other regions also , feather head- 
dresses and ornaments were much m use among the Plains tribes, 
Ac ; with the Pueblos Indians eagle and turkey feathers w’erc 
important m ntual and ceremony , some of the trilxis of the south- 
east made fans of turkey feathers Beads made from various sorts 
of shell, rolled copper (" mound-bmlders,” Ac ), seeds, ivory (Eskimo) 
and the teeth 01 vanous ammals are pre-Cxilumbian, like the tur- 
quoisc-beads of the Pueblos, and they were put to a great variety 
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of Tiscs Wampum w.i'i manufactured by many Algonkian and 
Irocjuoian tnlx“5, wlio al-^o later produced fine specimetii. of work 
with tlm glass Ixads intiodivod by the whites Ihcse glass Iwads 
made their \..iv ovir most of the contitunl, sotm driving out in 
inariy section > th old( r art in sh< 11, Liiioptan-made wampum- 
heads adteUd iialivi art in the 17th century In the regions when 
the porcupine abouufhd its quills were used for purposes of orna- 
mnilalion on articles of dress, objeMs of bark, Ac, some of the 
Mponkian and Iroquoian tribes producing beaiuiful work of this 

SOlt 

Ih 'ides face and Inidy painting, ( inployed for various purposes 
and vMdespread ovi r tin continent, particularly m ceremonial 
oil irvances, during war-time, m courting, mourning, Ac , painting 
found expression among tin* North American alxirigmes most fully 
m the products of the wood art of the Indians of the North Pacific 
coast (masks, utensils, houses, totem-poles, furniture, Ac ), in the 
more 01 less cinunotiial and symbolic jiaintings on skins, lipi- 
covers and the like of some of the Plains tribes {f Kiowa, Sioux) 
and in cu.mm art, notably in tlie remarkable polychrome jxittery 
of the Pueblos tribes Among sever.U Pueblos tube's of Arizona 
and New Mexico (also the Navaho and Apac he and of a rmlcr soit 
.imoiig some of the Plains tribes, e Cheyenne, Arajxiho, Hlack- 
l«(1) ‘ dry pa’nting,'* most highly developed in the sacred c<*re- 
immios nl the N.avalio, is practised and is evidently of great antiquity 
Mie jui tines of deities, natural iihenomena, anim.ils and plants 
are m.adc of powdered sandstone of various colours, Ac 

Pictography among the aborigines north of Mexico vaned from 
the rude petroglyphs of some of the Shoshonian tnbes to the incised 
work on ivory, Ac , of the Fskimo and the paintings on butlalo and 
other animal skins by some of the Plains tubes, the work of the 
Pueblos Indians, Ac , the nearest aptiroach to hieroglyphics in North 
America outside of Mexico Some Indian tnlx's (e a the Kootenav) 
sei ni not at all givi n to pictography, while many olhets haxe 
piaifiscd it to an almost limitless extent 'I he pictography and 
pu tuie-w'iiting of the North American Indians have been the subject 
of two (U taikci monngrajihs bv Mallory {/^h inn /?e/> Tiny I thnol , 
i8'^j-r.S,Si, pp /(!//< , ihH.s -iHRq, p() r-r2c»o), and tho 

gr.ijiliic .Ltd 0/ thi Fskimo has received spect.al treatment by Hoffman 
(/A/> V s Vnf Mns , Some h.ivc argm d that this ivory 

pRtogriphy of the I'skimo is of recent origin ami due practically 
to the intiochictjon of non by the whites, hut Poas thinks su< h a 
thcoiy i( Intcsl by the resemblance of tho b -kimo grapliic ait m 
cpustion to the hirtli-bark art of the neighbouring Indian tribes 
No roll '‘hieroglyphs,'' much less any system of writing of an 
ahihabt tic. ii.iture, h.ive been discovered ' north of Mexico, the 
alleged specimens of such, turning up from time to time, are frauds 
of one sort 01 another 

'I he music and song of the Amcnc.in Indians north of Mexico 
ha\o bteii studied since the time of Baker {Vber die Musih dev 
Sotdunu nk<ini<iihen II tlden, I eipzig, 1882) b> Boas, Fillmoie, 
t urtis, I'lctchcr, Stumpf, Cnngan ( fan irch Rip On/ , 1002, iqo'j), 
Ac According to Miss Idetcher (Indian Storv and ’^ong, iqoo , also 
Ptibl. Pcab Mus , iRyi), " among the Indians music envelops like 
.111 atniosphcio oveiy religious tnb.al and soci.al ceremony, as well 
as even personal expeucnco," and " there is not a phase of life that 
does not tind t xpicssion m song” , music, too, is "the medium through 
which m.in holds communion with his soul and with the unseen 
I>owcrs which contiol his destiny " Music, in fact, "is coextensue 
with tub.il life,'* ami " eccry public ceremony as well as e.ac h im- 
jioilant act in the c in er of an mdividu.al h.as its accompaniim nt of 
song ” Moreover, " The music of each ceremony h.is its peculiar 
rhy thm, so also hav e the classes of songs w hic h pertain to individual 
acts fasting and piayer, setting of traps, hunting, courtship, 
playing of games, f.icing and defying death” In stiucture the 
Iiuti an sonfj^ " follows the outline of the form which obt.ams m our 
ow 11 music, ' and " the coinp.as, of songs vanes from i to 3 octaces ” 
\mong some of the tribes with highly’ dec eloped ceremonial ob- 
sercanccs " men and women, having clear resonant voices .ind good 
iiiu'-K.il intonation, compose the choirs which le.id the singing in 
ccri monies and are paid tor the ser\ ic( s ” A peculiar deyelopment 
of music among the Fskimo is seen in the " luth-songs,” by which 
contiovcrsics arc settled, the parties to the dispute ‘‘ singing at" 
each other till the public laughter, Ac , proclaim one the victor 
Among the Amciican Imlians soixgs belonging to individuals, 
societies, dans, Ac , are met with, which have to be purchased by 
othois from the owners, and even slight mistakes in the rendition 
of singing, dancing, Ac , arc heavily jion.alized Musical contests 
w( re also known (e g among the Indians of the P.acihc coast) The 
clc V c lojnnent of the '' tribal song ” among the Iroquomn peoples is 
seen m Halo’s Iroi/uoti Hook of Rite!, (1S81) Songs having no words, 
but mcicly changelesa vocables, aie common \.s Dr Boas has 
pointed out, the genius of the Aracucan Indian has been devoted 
more to the production of songs tli.m to the invention of musical 
inslrumcnts The musical instruments known to the aborigines 
north of Mexico, bcfoie contact with the whites, according to Miss 
Fletcher (Handb. of Atner Inds , 1907, pt 1 p 960), were drums 
ol great variety in size and form, from the plank or box of some of 
the tribes of the North Facific coast to (he shaman's drums of the 
Algonkian and Iroquoian peoples . whistles of bone, wood, pottery, 
Ac (often employed in ceremonies to imitate the voices of birds. 


animals and spirits) ; flageolet or flute (widely distributed and used 
by young men in courtship among the Siouan tribes) . the musit:al 
bow (found among the Maidu of California and important m religion 
and sorcery) Rattles of gourd, skin, shell, wood, Ac , are universal, 
and among some of the tnbes of the south-west " notched sticks 
are rasped together or on gourds, bones or baskets to accentuate 
ihytbm ” From tho rattle m the Pueblos region developed a sort of 
liall of clay or metal 

So far as is known, the primitive culture of the aborigines of 
North America is fundamentally indigenous, being the re- 
actions of the Indian to his environment, added to 
whatever rude equipment of body and of mind was onaaimat 
possessed by the human beings who at some remote e$»cati*Hy 
epoc h reached the new world from the old, if, 
indeed, America was not, as Ameghmo, on the basis 
of the discoveries of fossil anthropoids and fossil man m 
southern South America, manituns, the scene of origin of man 
himself. 

Professor A II Kesinc (lnleniat.Monifdy,vo\ v,i902,pp 338- 
3157), Stewart ('ulin(/Ver Amir. Assor. Adv. Set vol lii., 1903, 
pp. 495-300! .ind Dr ku hard Andree {Sizgsb. d. auihrop Ges. m 
Wten, rgo6, pp 87-98) all agree as to the general autochthony 
of aloonginal American culture. The day of the argument for 
borrowing on the ground of mere resemblanres in beliefs, in- 
stitutions, implements, inventions, &( , is past An admirable 
instance of the results of exact scientific reseanh m this lespcct 
15 to be found in Dr J'raiu Boas’s discussion (Proe US Naf 
Mu<! , 1008, pp. 321-3.14) of the needle-cases of the Alaskan 
I Nkimo, which were at first supposed to be of foreign (Polynesian) 
ongin Other examples occur in Mr Culm’s stuciy of American 
Indian games, where, for the first time, the relation of certain 
of them in their origin and development, and sometimes also 
in their degeneration and decay , is made clear The independent 
origin in America of m.iny things which other races have again 
and again invented and re-mvented in olhei parts of the world 
must now be conceded 

The extreme north-western region of North America lias recently 
been shown to be of great importance to the ethuologists 'Ihe 
investigations m tins jiart of -Xmcnca and among tlie more or less 
piimitive pcxiplcs of nenth-caste rn Asia, carried on by the Jesup 
North Pacific expedition in i8i)7-t(,o2, have resulted m showing 
that within what may be called the “ Bering Sea culture-area ’ 

1 transmissions of culture have ttiken place from north-easvein 
Siberia to north-western America and vice versa 1 he only known 
ex.amplc, hocvover, of the migration of any people one way or tlie 
[ other is the case of the Asiatic Kskimo, who are undoubtedly of 
Ami rican origin, and it seems probable, in the language of Di Botts, 
the organizer of the fesup exjiedition and the editor of its publica- 
tions, that " the Chukchee, Korvak, Kamcliadal and Yukaghir must 
be cla'-'sed witli the Amencan race rather than with the Asiatic 
race," and possibly also some of the other isolated Siberian tnbes , 
also that, " m a broad classification of languages, the languages of 
north-eastern Sitieria should be classed walh the languages of 
\inenca ” (Proc. Intern i ongr Atner , New York, 1902, pp 91-102). 
It appears, further, tiiat the arrival of the F.,skimo on the Paenfic 
coast (this, although not iccent, is comparatively late) from their 
home in the intenor, near or east of the Mackenzie, " interrupted 
at an early penod the communication between the Siberian and 
Indian tnbes, w’hich left its trace m many cultural traits common 
to the peoples on both sidis of the Bering Sea " 

I his establishment of the essential iin.ty of the culture-type 
(language, mythology, certain arts, customs, beliefs, Ac ) of the 
" Palaco- Asiatic " peoples of north-eastern Silieria and that of the 
Amcruan Indians of the North Pacific coast, as demonstrated 
es|>ecially by the investigations of Jochelson, Bogoras, Ac , is one 
of the most notable results of recent organized ethnological research 
No such clear proof has been aflorded of the theory of Polynesian 
influence farther south on the Pacific coast of America, believed in, 
more or less, by certain ethnologists (Katzcl, Mason, Ac ) This 
theory rests largely upon resemblances m arts (clubs, masks and 
the like in particular), tattooing, mythic motifs, Ac But several 
things here involved, if not really Amencan m origin, are so recent 
that they may perhaps be accounted for by such Hawaiian and 
other Polynesian contact as resulted from tho establishment of the 
whale and seal-fisheries in the i8th century 

Between the Indians of North America and those of South 
\nienca few instances of contact and intercommunication, or even 
of tiansfcrence of matcnal products and ideas, have b^n su1> 
stantiated It is by way of the Antilles and the Obamas that such 
contact as actually occnrtTd took place In 1894 (Amiir Anthrop 
vol vil p 71-79) Professor W. H Holmes pointed out traces of 
Canbbean influences in the ceramic art of the Florida - Georgia 
region belonging to the period just before the Columbian discov'ery 
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The decorative designs in question, paddle -stamp patterns, &c ] 
akin to the motives on the wooden and stone stools from the Caxib- j 
bean areas in the West Indies, have been found as far north as ^0° j 
in North Carolina and as far west as 84® in Tennessee and , 
in south-eastern Alabama But the evidence does not pro\e the 
existence of Canb colonies at any time in any part of tins region, 
but simply the migration from the W'est Indies to the North American 
coast of certain art features adopted by the Indians of the 1 iinuquan 
and Muskogian Indians and (later) m part by the Cherokee More 
recently (1907) Dr F G Speck, in a discus-iion of the aboriginal 
culture of the south-eastern slates ( 4 mer inthrop vol ix , ns, 
pp 287-295), cites as proof of Antillean or Cariblican influence m 
addition to that indicated by Holmes, the following employment 
of the blow-gun in hunting, use of hammock as baby-tradle, peculiar 
storage-scaffold in one corner of house, plastering houses witli clav, 
poisoning fish with vegetable juices ft is possible also that the 
North American coast may have been visited from lime to time bv 
small bodies of natives from the West Indies m search of the in\ thic 
fountain of youth (Rtmiiii), the position of which had shifted from 
the Bahamas to Florida in its movement westward Indeetl, just 
about the time of the advent of the Europeans in this part of the 
world a number of Indians from Cuba, on such a quest, landed on 
the south-western shore of Florida, where they were captured by 
the Lalusas, among whom they seem to have maintained a separate 
existence down to 1570 or later This Arawakan colony, indicated 
on the map of hnguustic stocks of American Indians noith of Mexico, 
published by the Bureau of \merican I thnology m 1907, is the 
only one demonstrated to have existed, but there may h.ive been 
others of a moic temporary character In the languages of this 
region there are to be detected perhaps a few loan-words from 
Arawak,ui or Canb.in dialects The exaggerated ideas entertained 
by some authorities conceining tlic " mound-builders ” of the valley 
of the Ohio and Mississippi and their alleged '* civihration '* have 
led them to assume, without adequate proof, long-contmned re- 
lations of the trilies inhabiting this part ol the coi ntry m the past 
with the ancient peoples of Yucatan and Mexico, or even an origin 
of their culture from beyond the Gulf But since these mounds 
w’cre in a’l probability wholly the work of the mo<lem Indians of 
this area or their immediate ancestors, and the gre iter part, if not 
all, of the art and industry represented therein lies easily within the 
capacity of the aborigines of North Amenta, the " Mexican " 
theory m this form appears unnecesssiy to explain the facts In 
its support stress has Dcen laid ujxin the nature of some of the 
copper implements and ornaments, jiarticularW the types of cKtiorale 
repouss6 work from Etowah, Georgia, (See That the repous'-'f! work 
was not beyond the skill of the Indian was shove n by Cushing in hi*, 
study of ’'Primitive Copper Woiking ’’ (Amrr Anthrop vol vn 
pp 9'j-ii7), who did not consider the resemblance of these mound- 
specimens to the art of Mexico iiroof of extra-North American origin 
Holmes {Handb of Inds. N of Mex , 1907, nt 1 p 34 ^) points out 
that the great mass of the ciqiper of niounrls came from the region 
of L.ike Superior, and that had extensive intercourse between 
Mexico or Central America and the mound-country existed, or 
colonies from those southern iiarts been present in the area in 
iiuestion, artifacts of undoublealy Mexican origin would have lieen 
found in the mounds in considerable abundance, and methods ol 
manipulation peculiar to the south would have been much m evidence 
The facts indicate at most some exotic influence from Mexico, Ac , 
blit nothing far-reaching in its eflccts 

In the lower Mississippi valley the culture of certain peoples has 
been thought to contain dements (c g the temples and other religious 
institutions of the Natchez) suggestive of Mexican or Central 
Amencan origin, cithei by inlientance from a common ancient source 
or by later Ixirrowings When one reaches the Pueblos region, with 
its present and its extinct " village culture," there is considerable 
evidence of contact and inter-mfluence, if not jierhaps of common 
origin, of culture-factors Dr J Waller Fewkes, a chief autborily 
on the ethnic history of Anzona, New Mexico and the outlying 
areas of “ Pueblos culture," especially m its ceremonial aspects, 
has expressed the opinion {Amer Anthrop vol vn p 51) that " it 
IS not improbable that both Mexican and Pueblos cultures onginated 
in a region m northern Mexico, developing as environment per- 
mitted in its northern and southern homes ' Unfavourable milieu 
m the north prevented the culture of the Pueblos Indians and the 
ClifT-dw’dlers, their ancestors, reaching the height attained in 
Mexico and Central America, represented by temple-architechire, 
ornamentation of buildings, hieroglyphs, &c Strong evidence of 
Pneblos-Mexican relationship Dr Fewkes sees t^Proc Wash Acad 
Sci , 1900) m the great serpent cult of Tusayan, the " New F'lre " 
and other Pueblos ceremonials of imjiortance , also in the mosaic 
objects (gorgets, ear-pendants, breast-oinaments, &c ) from Pueblos 
rums in Arizona, some of the workmanship of which equals that of 
similar character in old Mexico The and region of the south- 
western United States and part of northern Mexico may well have 
been a centre for the dispersion of such primitive institutions and 
ideas as reached their acme in the country of the Aztecs But of 
the Pueblos languages, theMoqui or Hopi of north-eastern Arizonan 
the only one showing undoubted, thoimh not intimate, relationship 
with the Nahiiatl of ancient Mexico The Shoslionian family, repre- 
sented in the United States by the Shoshonees, Utes, Comanches 
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1 and other tribes, licsidos the Mooui, includes also the numerous 
I Sonoran tn^s of north-western Mexico, as well as the Nahuatl- 
I sjieaking peoples farther south, some of the outliers having w.indciod 
[ even to Costa Rica (and perhaps to Panama) This linguistic unity 
' of the Cl ihzed Aztecs with the rude Utes and Shoshones ol the 
noilli IS one ol Uie most inteiesting ethm^logir.d facts in pnnutivc 
Amciica Chajigc- of environment may have had mucli to do with 
this higher develojimcnt m the south Besides the Shoshoman, the 
Coahuiltecan and the Athabaskan are or have lieen repiesenteil m 
northern Mexico, llie last by iho Aiiaches and robovis Fiuin the 
l->cnod of the Spanish colonization of New Mexico down to alxnit the 
last quarter of the igth ceiituiy (and sjioradically later, e the 
attack in 1900 on the Mormon settlement m Chihuahua), these 
Indians liave hoverevl around the Mexican border, Ac , their pre- 
datory cxjieditions extending at one time as far south as Jalisco 
III the far west the Yuman family of languages belongs on both 
sides of the border 

In the popular mmd the religion of the North American 
Indian consists practically of belief in the “Great Spiiit” 
and the “ Happy Hunting Grounds " But while 
some tribes, e g. of the Iroquoian and L*vddoan storks, 
appear to have come reasonably near a pantheistic 
conci ption tending toward monism and monotheism, 
not a little of present Indian beliefs as to the “Great Spirit,” 
“ God ” and “ Devil,” “ Good SpirA ” and “ Evil Spirit,” Ac , 
as well as concerning moral distinctions in the hereafter, mn 
reasonabl) be considered the result of missionary and olhir 
influcnies coming directly or indirectly from the whites 'I he 
central idea in the religion and mythology of the ahorigines 
north of Mexico is what llewitt {Amer Anthrop , 1902) has pro- 
posed to term ornuia, from “ the Iroquois name of the fictive 
force, principle or magii power whuh was assumed by the 
inchoate reasoning of primitive man to he inherent in eviry 
body and being of nature and in every personified altnlnite, 
property or aitmty belonging to euth of these and (omeived 
to be the adive cause or (one or dynamic energy involved m 
every operation or phenomenon of nature, in any manner 
affecting or toiiti oiling tlic welfare of man ” 'Ihe orendas of 
the innumerahle beings and ohjfx'ts, rial and imagined, in the 
umv’crsc differed immensely in action, function, power, Ai , 
and in like manner varied were the efforts of man by prayers, 
offerings and sacrifices, ceremonies and rites of a propitiatory 
or sympathetic nature to influence for his own welfare the 
possessor of this or that orrnda, from the “ high gods ” to the 
least of all beings Corresponding to the Iroquoian orenda is the 
wahanda of the biouan tribes, some aspects of which Itave been 
admirably tn-ated by Miss ETetchcr in her “ Notes on ( erUiin 
Beliefs concerning Will Power among the Sioiian Tribes” 
{Science, vol v, ns, 1897) Other piarallcls of orenda are 
Algonkian mamto, Shoshoman pokuni, Atliabaskan cun As 
Hewitt points out, these Indian terms are not to he simply 
translated into English by .such expressions as “mystery,” 
“magic,’ “immortal,” “sconery,” “wonderful,” &c Man, 
indtccl, “ may somelirnes possess weapons whose onnda is 
superior to that possessexi by some of the primal beings of his 
cosmology ” 

Die mum topics of the mythology of the American Indians 
north of Mexico have been trcxilecJ by Powell m his “.sketch 
of the Mythology of the North American Indians” {hirst 
Ann Rep Bar /'//mo/ , 1879-1880), and Brinton in his ylmcr/cffw 
Hero Myths {i^f(>), Myth': of the New World {iSi/}) and ReUgums 
of Prtmtlive Peoples (1900) Widespread is the idea of a culture- 
hero or demi-god (sometimes one of twins or even quadruplets) 
who IS born of a human virgin, often by divine secret fee unciation, 
and, growing up, fiers the earth from monsters and evil beings, 
or re-fashions it in vaiious w'ays, improves the l^rc^d and perfects 
the institutions of mankind, then retires to watch over the world 
from some remote resting-place, or, angori*d at the wirkcdni:ss 
of men and women, leaves them, promising to return at some 
future time He often figures m the great deluge legend as the 
fnend, helper and regenerator of the human race A typical 
example of these culture-heroes is the Algonkian character 
who appears as Nanabozho among the Ojibwa, Wisaketchak 
among the Cree, Napiw among the BUckfeet, Wisaka among 
the Sacs and Foxes, Glooscap (Kuloskap) among the Micmac, 
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&c. (bee Journ Amer holk-Lore, 1891, and Handbook of Amer 
Jnds , 1907), whose brother is sometimes represented as being 
after death the ruler of the spirit world. The Iroquoian corres- 
pondent of Nanabo/ho is Tehoronhiawakhon , the hiouan, 
in many respects, Ictimke. Among many tribes of the North 
Pacific toast region the culture-hero appears as the “ transformer,” 
demi-god, human or animal m form (coyote, blue-jay, raven, 
Ac ), the last often being tricksters and dupers of mankintl 
and the rest of creation as well This trickster and buffoon 
(also liar) element appears also in the Irociuoian and Algonkian 
culture-heroes and has received special treatment by Hnnton 
(Essay:, of an Amencamst, 1890). On the whole, the Algonkian 
and Iroquoian culture-hero is mainly actuated by altruistic 
motives, while the “ transformer ” of the Indians of the North 
Pacific coast region is often credited with producing or shaping 
the world, mankind and their activities as they now exist for 
purely c'gotistic purposes. Other noteworthy heroes, “ reformers,” 
Ac , among the North American Indians are the subject of 
legends, like the Iroquoian “ Good Mind and Pad Mind,” the 
Algonkian (Muscuuiki) “ Hot Hand and Cold Hand,” the 
Zuhian “ Right Hand and Left Hand ” , and numerous others, 
inc lulling such cone eptions as the antagonism and opposition 
of land and water (dry and wet), summer and winter, day and 
night, food and famine, giants and pigmies, Ac In the matter 
of the personification of natural phenomena, Ac , there is con- 
siderable variation, even among tribes of approximately the 
same state of culture Thus, eg as Hewitt notes (Handbook 
of Amer. Jnds , 1907, pt i p. 970), while with the Iroquoian 
and eastern Algonkian tribes ” the Thunder people, human 
m form and mind and usually four m number, arc most important 
and staunch friends of man ” , in the region of the Great lakes 
and westward “ this conception is replaced by that of the 
Thunder bird ” 

I he Pawnee Indians of the Cacldoan stock seem both individually 
and tril).illy to possess a deep religious sense expressing itself alike 
in mciods of the person and in ceremonies of a general jxipular 
tliar.icter This is evident, alike from Miss Metcher’s desciiptioii 
( imtr Anthrop , jip 83-85) of a venerable pnest of that 

tribe, lahiroossavvichi, and from hei detailed account of ” The 
Huko A Pawnee Ceremony" {Twenty-second Ann Rep Bur 
hthnol , 1900-1901, pp 5-372). This Hako ceremony, the onginal 
stimulus for which was probably desiie for olfspiing, and then to 
ensure iricndship and peace between gioiips of persons belonging to 
dilferent clans, gentes or tribes, had no fixed or stated tune and 
" was not connected with planting or harvesting, hunting or war 
or any tribal festival," although the Indians lake up the Hako, 
with Its long senes of observances and its hundred songs, " in the 
spring when the birds are mating, or in the summer when the birds 
arc nesting and canng for their young, or m the fall when the birds 
arc flocking, but not in the winter when all things are asleep, 
with the Hako we are praying for the gift of life, of strength, of 
plenty and of peace, so we must pray when life is stiiruig every- 
where," — these are the words of tue Indian hieragogue 

In the and region of the south- western United States there has 
giovMi up, especially among the McKpii, as may be read in the numer- 
ous monographs of Dr J Waller Fewkes (and briefly in the Report 
of the '^mithsoman Institution for 1005), a system of religious cere- 
monials and sympathetic magic, the object of which is to ensure 
the necessary rainfall and through this the continued life and 
prosperity of the people Here everything is conceived as really 
or symbolically relatecl to sun, water, rain The Moqui are essenti- 
ally a religious iieoplc, and thtir mythology, m which the central 
figures are the earth mother " and the " sky father,” has been 
described as " a polytheism largely tinged with anc^cstor- worship 
and permeated with fetishism." Part of their exceedingly intricate, 
complex anil elalxiratc ritual is the so-called " snake dance,” which 
has Deen written of by Bourke {The Snake Dance of the Moquts, 
1884), Fewkes ami others 

In the Gulf region east of the Mississippi, " sun worship,” with 
primitive ” temples," appears among some of the tribes with certain 
cunous myths, beliefs, ceremonies, Ac The Natchez, e g according 
to Dr Swanton {Amer Anthrop , 1907), were noteworthy on account 
of " their highly developed monarchical government and their 
jxissession of a national religion centring about a temple, which 
reminds one m many ways of the temples of Mexico and Central 
America " They seem to have had an extreme form of sun- 
worship and a highly developetl ntual " A simpler form of sun- 
worship is found among the Kootenay of British Columbia {Rep 
Bnt Assoc , 1889, 1892) With the Yuchi occur some Algonkian- 
hke myths of the deluge, Ac | 

The best data as to the religion and mythology of the Iroquoian ' 


tribes are to be found m the writings of Hewitt, esjiecidlly in his 
monograph on " Irotjuoian Cosmology" {Iwenty-prst Ann Rep 
Bur hthnol , 1899-1900, pp 127-339) In the creation-myths 
soveral instances of iCuropean influence are pointed out Mo^er- 
earth and her life are the source, by transformation and evolution, 
of aU things The hrst beings of Iroquoian mythology (daylight, 
earthquake, winter, medicine, wind, life, flower, Ac ) ” were not 
lieasts, but lielonged to a rather vague class of which man was the 
characteristic type," — slater come beast-gods According to Hewitt 
the Iroquoian term rendered in English " god " signifies really 
" disposer, controller," for to these Indians " god ” and “ controller ’* 
arc synonymous , and so ” the reputed controller of the operations 
of nature received worship and prayers " Creation-legends in great 
variety exist among the North American aborigines, from simple 
pat actions of single characters to complicated transformations 
accomplished with the aid of other beings The specific creation 
legend often follows that of the deluge 

I’erhaps the most remarkable of all North American creation 
stones IS that of the Zufti as recorded by Cushing {J hirteenth Ann 
Rep Bur Lthnol , 1891-1892) in his ” Outlines of Zufli Creation 
Myths” Here the principal hguie is ” Awonawilona, the maker 
and container of all,” and the growth-substance the " fogs of in- 
crease,” which he evolved by his thinking in the pristine night 
The long tale of the origin of the sun, the earth and the sky, and 
the taking form of " the seed of men and all creatures ” in the 
lowest of the four caves or wombs of the world and their long journey 
to light and real life on the present earth is a wonderful story ol 
evolution as conceived by the primitive mind, an aboriginal epic, 
in fact 

In the mythology and religion of the Algonkian tribes (particularly 
the Chippewa, &c ) is expressed “ a firm belief m a cosmic mystery 
iiriscnt throughout all nature, c.alled manitou " I his manitou 

was identified with both animate and inanimate objects, and the 
impulse was strong to enter into personal relation with the mystic 
power , it was easy for an Ojibwa to associate the manitou with all 
forms of transcendent agencies, some of which assumed definite 
characters and played the role of deities ” (Jones) There were 
innumerable manitous of high or low degrti* The highest develop- 
ment of this conception was m Kitcht Manitou (Great Manitou), 
but whether this jicrsonification has not been considerably mfluenceil 
by teachings of the whites is a question The chief figure m the 
mythology of the Chippewa and related tribes is Nanabo/ho, who 
" while yet a youth b^ame the creator of the world and everything 
It contained the author of all the great institutions in Ojibwa 
society and the founder of the leading ceremonies " (Jones, Ann 
Arch Rep Ontario, 1905, Journ 4mer holk-Lore, 1902, <Jtc ) It 
IS to this character that some of the most human of all Indian 
myths are attached, eg tlie Micmac legend of the origin of the 
crowing of babies and the story of Nanabozho’s attempt to stick 
his toe into lus mouth after the manner of a little child Nanabozho 
IS also the central figure in the typical deluge legend of the Algonkian 
peoples of the Great Lakes (Journ of Ameruan Folk-Lore, i8qi), 
which, in some versions, is the most remarkable myth of its 
kind north of Mexico 

1 he Ix'st ami most authoritative discussion of the religions and 
mythological ideas of the Eskimo ls to be found in the article of 
Dr Franz Boas on “ The Eolk-Lorc of the Eskimo ” {Journ Amer 
holk-Lore, 1904, pp r-ij) The characteristic feature of Eskimo 
folk-lore is the hero-tales, treating of vcsits to fabulous tribes, en- 
counters with monsters, iiuarrels and ” wars," shamanism, witch- 
craft, Ac , and generally of ” the events occurring m human society 
as it exists now,” the supernatural playing a more or less important 
role, but the mass of folk-lore being ” thoroughly human m char- 
acter ” In Eskimo myths there appears to be ” a complete absence 
of the idea that transformations or creations were made for the 
benefit of man during a mythological period, and that these events 
changed the general aspect of the world,” quite m contrast with 
the conceptions of many Indian tribes, particularly m the region of 
the North Pacific, where the ” transformer ” (sometimes trickster 
also), demi-god, human or animal (coyote, raven, blue-jay, Ac ), 
plays so important a part, as may be seen from the legends recorded 
in Dr Boas s Indiamsche Sagen der nord-poetpschen Kuste Amerikas 
(Berlin, 1895) and other more recent monographs In Eskimo folk- 
lore the field of animal tales is quite limited, and Dr Boas is of 
opinion that the genuine animal myth " was originally foreign to 
Eskimo folk-lore,” and has been borrowed from the Indians Per- 
haps the most prominent character m Eskimo mythology is-Sedna, 
the old woman, who is mistiess of the lower world beneath the 
ocean {Amer .Anthrop , 1900) The highest being conceived of by 
tlie Athaliaskans of Canada was, according to Monce {Ann Arch 
Rep Ontario, 1905, p 204), " a real entity, which they feared rather 
than loved or worshipped.” The way of communicating with the 
unseen was through " personal totems," revealed usually in dreams 
The Hupa, an Athabaskan people of California, are repiorted by 
Goddard as possessmg a deep religious sense But the most re- 
markable mythology of any Athabaskan tnbe is that of the Navaho, 
which has b^n studied m detail under some of its chief aspects by 
Dr Washington Matthews m his valuable monographs, Navaho 
Legends (1897) and The Ntgkt Chant (1902) Accordmg to Dr 
Matthews, the Navaho ” are a highly religious people having many 
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vvcU-defined divinities ^nature gods, animal gods and local gods), 
a vast mythic and legendary lore and thousands of significant 
formulated songs and prayers, which must be learned and repeated 
in the most exact manner , they have also hundreds of musical 
compositions , the so-called dances are ceremonies which last for 
nine nights and parts of ten days, and the medicine-men spend 
manj years of study in learning to conduct a single one properly ” 
The most prominent and revered of the deities of the Navaho is 
Estsanatlehi, the " woman who rejuvenates herself,” of whom it is 
believed that she grows old, and then, at will, becomes young again 
I he numerous Indian tribes subjected to the environment of the 
Great Plains have developed m great detail some special religious 
observances, ceremonial institutions, secret societies, ritual otStrv- 
ances, dc The mental life of these Indians was profoundly in- 
fluenced by the buffalo and later not a little by the horse Various 
aspects of Plains culture have recently lieen discussed by Goddard, 
Kroeber, Wisslcr, Dorsey, Fletcher, Boas, Ac , from whose investi- 
gations it would appear that much intertribal borrowing has taken 
place Among some of the Algonkian (Arapaho, Blackfcet, ( hey- 
enne, Ac), Siouan (Ponka, eg) Caddoan, Shoshonian, Kiowan and 
perhaps Kitunahaii stocks the " sun-dance ” m some form or other 
prevailed at one time or another According to Wissler (Amer 
Anthrof} , 1908, p 205), this ceremony, as now practised by many 
tribes, “ IS the result of a gradual accumulation both of ceremonies 
and ideas ” — the torture feature, « f , " seems to hav e Ixi n a separate 
institution among the Missouri river tribes, later incorporated m 
their sun-dance and eventually passed on to other tribes " Some 
other complicated ceremonials have apjiarcntly grown up m like 
manner As ceremonies that are mute modern, having been intro- 
duced elurmg the historical period. Dr Wissler instances " the Ghost 
dance, Omaha dance, Woman’s elance. Tea dance and Mescal eating,” 
of which all, except the Gdiost dance, " flourish in almost ail jiarts 
of the area under various names, but with the same essential features 
and songs ” Other interesting ceremonies of varying degrees of 
impoitance and extent of distribution are those of “ the mcdicme- 
pipe, buffalo-medicine, sweat-lodge, puberty-rites, medicme-tipis, 
war-charms, Ac ” Intcre^stmg also are the ” medicine bundles,” 
or ” arks ” as they were once mistakenly called 

The "Ghost dance," the ceremonial nligious dance of most 
notoriety to-day, " originated among the Paviotso (its prophet 
was a young Paiute medicine man, Wovoka or ‘ Jatk Wilson ') m 
Nevada about 1888, and spread rapidly among otlur trilxs until 
It numbered among its adherents nearly all the Indians of the 
interior basin, from Missouri iiver to or beyond the Rockies” 
(Mooney) Wovoka’s doctrine was that a new dispensation was at 
hand, and that ” the Indians would be restored to their inhentanci 
and united with thfir departed friends, and they must prepare for 
the event by practising the songs and dance ceremonies which the 
prophet gave them ” East of the Rocky Mountains this dance 
soon came to lx* known as the ” Ghost dance ” and a common 
feature was hypnotic trances The Sioux outbreak of 1890-1891 
was m part due to the excitement of the " Ghost dance ” According 
to Mooney, " m the Crow dance of the Cheyenne and Arapaho, a 
later development from the Gliost dance proper, the drum is used, 
and many of the ordinary tribal dances have incorporated Ghost 
dance features, including even the hypnotic trances ” Tlic doctrine 
generally " has now faded out and tlie fiance exists only as a social 
function ” A full account of this " dance,” its chief propagators, 
the modi operandi of its ceremonies and their ti ansfert nee, and the 
results of its prevalence among so many Indian tribes, is given m 
Mooney’s detailed monograph on " Ihc Ghost Dance Religion aiul 
the Sioux Outbreak of 1890 ” {h ourteenth Ann Rep Bur Ethnvl , 
1892-189S) 

In reference to " Messiah doctrines ” among the aborigines of 
North America, Mooney calls attention to the fact that ” within the 
United States every great tribal movement {e g t!ie conspiracy of 
Pontiac, the combination of Tecumseh, Ac ) originated m the 
teaching of some messianic prophet ” In primitive \merica the 
dance has figured largely m social, religious and artistic activities 
of all kinds, and one of its most interesting developments has occurrcfl 
among the Plains Indians, where " the Mandan and othir Siouan 
tribes dance in an elaborate ceremony, called the Buffalo dance, 
to bring game when fooel is scarce, in accordance with a well-defineel 
ritual ” (Hewitt) Among other noteworthy dances of tlic North 
Vmerican aborigines may be mentioned the calumet dance of 
several tribes, the scalp dance, tlie ” Green-corn dance " of the 
Iroquois, the bu^k (or puskttau) of the Creeks (m connexion with 
” new fire ” and regeneration of all things), the " fire dance " of the 
Mississaguas, Ac 

The Californian area, remarkable in respect to language and 
culture in general presents also some curious religious and mytho- 
logical phenomena According to Kroeber, " the mythology of the 
Californians was charactenzed by unusually well-developed and 
consistent creation-myths, and by the complete lack not only of 
mipation but of ancestor traditions ” The ceremonies of the 
Canfomian Indians ” were numerous and elaborate as compared 
with the prevailing simplicity of hfe, but they lacked almost totally 
the rigid ritualism and extensive s)mibolism that pervade the 
ceremonies of most America *’ The most authontative discussions 
of the religion and mythology of the Californian Indians are those 
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of Dr Dixon and Dr Kroeber, the latter especially m the l/witcriWy 
of California Publuations in American Arihaeology and Ethnology 
for 1904-1907 

The shamans, ” medicme-meii,” Ac , of the AmerK.ui Indians 
are of all degrees from the self-constituted angeko/t of the Eskimo 
to those among trilies of higher culture who .ire chosen from a sp« cial 
family or after undergoing elalxiratc pr< liminaiies of sekction and 
initiation The “ medicine -men ” of several tiilx's have been 
described with considerable detail This has been done for the 
" Midfwiwin, or Gr.uid Mcilicine Society of the Ojibwa ” by Hoffman 
{Seventh Ann Rep Bur Ethnol pp 143-300), for the "MtdiciiK- 
men of the \pachc ” by Bourke {Ninth Ann Rip pp 4}j-0uj) 
and for those of the Cherokee by Moiiney {^nenth Inn Rep 
pp 301-397), while .a number of the chitf l.icts concerning \meric.in 
Indian shamans m g( neral have been gathered 111 a recent .irticlo 
bv Dr R B Dixon {Journ Amer Eolk-Lore, 1908, pp 1-12) In 
v.irious parts of the contimnt .ind among divtrse tribes the shaman 
exercises fimttums as ” hi.ihr, sorcerer, seer, piiest and edueatoi ” 
Ihcse functions .among the trilx's of lower culture .aie generally 
exerciseel by one and the s.ame individu.il, but, wath rise in civih/a- 
tioii, the hesaler - sorce ri r and .sh.arn.an- sorcerer disappear or vi.ane 
m power and influence as the true priest iKvilojis The priestly 
chaiacter of the sham.an .iiquars among the ri.iins tubes in eon- 
nexion with the custody of tlu " sacred bunillis ” and the kee-jung 
of the ceremonial myths, Ac , but is more m.irkevl among the Pm bios, 

I Navaho, Ac , of the south-west, while ” a considerable rlevelojnnent 
[ of the priestly function may also be seen among tlu Mtiskogi, 
particularly m the c vse of the Natchez, with tlu ir run.uk.ible eult 
and so-calleel te mjile ” The n vxrent character of tlu lx st " jn u sts ” 
or ‘^hamans among the Pawnee and Omaha li.is been emph.isi7e<l 
by Miss A C Fletcher and Fr.ancis la Flesche The class-organiza- 
tion of the shamans reaches its acme in the wn// sociedics of the 
Chijipewa and the priest-socie tie's of the Pueblos Induins (Moipii, 
Zufii, Ac ) 

The games of the American aborigines north of Mexico have 
been made the subjeet of a detailed monograph by Culm, 
“ Games of the North American Indians ” {Twenty- 
fourth Ann Rep Bur Ethnol , 1902-1903, pp 1-846), 
in which are treated the games of chance, games of dexterity 
and minor amusements of more than 200 tribes belonging to 
33 different linguistic stocks According to Culm, “ g.ames of 
pure skill and calculation, such as chess, arc entirely absent ” 
There are more variations m the materials employed than m 
the object or methods of play and m general the variations elo 
not follow differences m language The type known as “dire 
game ’’ is reported here from among 130 tribes belonging to 
30 stocks, the “ h.and-game “ from 81 tril>es bt longing to 28 
stocks The centre of distribution of North American Indian 
games, which, with the exception of a few post-Cohimbian 
additions, are all autoi hthonous. Culm finds in the south-west 
— “ there appears to be a progressive change from what appears 
to lie the oldest forms of existing g.imcs from a centre in the 
south-western United States, along lines north, north-east 
and east ” Similar changes radiating southward from the 
same centre are likewise suggested He is of opinion that, 
outside of (hildrcn’s games as such and the kimls of minor 
amusements common m all civilizations, the games of the North 
American Indians, as they now exist, “ are either instruments 
of rites or have descended from ceremonial observances of a 
religious character,” and that “ while their ( ommon and secular 
object appears to be purely a manifestation of the desire for 
amusement or gam, they are performed also as religious ctre- 
monics, as rites pleasing to the gods to secure their favour, 
or as processes of sympathetic magic, to drive away sirkness, 
avert other evil, or produce rain and the fertilization and re- 
production of plants and animals or other beneficial results ” 
He also behev'os that these games, ‘‘ in what appears to be thi ir 
oldest and most primitive manifestations are almost exclusively 
divinatory ” 'fhis theory of the or'gin of games m divination, 
which receiv cs considerable support from certain facts in primitive 
America, needs, how'cvcr, further proof So, too, with M r Culm’s 
further conclusion that “ l^ehind both ceremonies and games 
there existed some widespread myth from which Ixith derived 
their impulse,” that myth being the one which discloses the 
primal gamblers as those curious children, the divine Twins, 
the miraculous offspring of the sun, who arc the principal 
personages m many Indian mythologies ” These eternal con- 
tenders “ are the original patrons of play, and their games 
are the games now played by men ” 



INDIANS, NORTH AMERICAN [SOCIAL ORCANIZAIION 


474 

It was formerly thouf^ht that “ totemism ” and real “ gentile 
organization ” prevailed over all of North America But it 
Sodmt appears that m several sections of the country 

orgattiKM’ belli fs and institutions were unknown, and that 

iioa, even within the limits of one and the same stock one 
iMttoma, while another did not, possess them Matri- 

an hal ideas and the corresponding trilial institutions 
wire also once regarded as the primal social condition of all 
Indian tnbts, having been afterwards in many c.ises replaced 
by patriarchal idc.us and institations Since the appearance of 
Morgan’s famous monograph on Ancunt Society (New York, 
1878) and his S\stetns oj Consanguinity and Affinity tn the 
Human I'amtlv (Washington, 1871), the laljours of American 
ethnologists have added inucli to our knowledge of the sociology 
of the AincriCiUi Indians Forms of society among these Indians 
vary from the absolute democracy of tlie Athabaskan Tcn'a 
of Alaska, among whom, according to Jett6 (Cottgr tnt. d 
A hire , Quebec, 1886), there exist “ no chiefs, guides or masters,” 
and public opinion dominates (“ every one commands and all 
olx*y, if they see fit ”), to the complicated systems of some of 
the tribes of the North Pacific coast regions, with threefold 
divisions of chiefs, ” nobles,” and ” common people ” (some- 
times also, in addition, slaves), secret and “ totomic ” organiza- 
tioru, religKiUS smieties, sexual institutions (“men’s houses,” 
&c ), and other like divisions ; and lieyond this to the develop- 
mtnt along political and larger social lines of alliances and con- 
federations of tribes (often speaking entirely different Lmguagcs) 
whicli have played an important role m the diffusion of primitis e 
culture, such us the PowhaLm confederacy of Virginia and the 
Abnaki confederacy of the North Atlantic region , the con- 
federacy of the Ciuppewa, Ottawa and Potawatomi of the Great 
l^ikcs, the Huron confederacy of Ontaiio , the Dakota alliance 
of the north-west , tlie Blackfoot confederacy of the Canadian 
north-west , the Caddoan confederacy of the Arkansas region , 
the Creek confederacy of the South Atlantic country The acme 
of federation was reached in the great “ League of the Iroquois,” 
whose further development and expaivsion wore prcvcntcnl by 
tlie coming of the Europeans and Ihoir conquest of primitive 
North America According to Morgan {League of the Iioquois, 
New York, 1851) and Hale {Iroquois Hook of Rites, 1881), who 
have wriUcn about this remaiklible attempt, by federation of 
all tribes, to put an end to w.ir and usher m the reign of universal 
peace, its formation under the inspiring genius of Hiawatha 
took place about 1459. ButJ.N B llcwitL, himself an Iroquois, 
offers reasons {Amei Anthrop , 1892) for believing that the 
correct date of its founding lies between 1559 and 1570 

lubes lik(' the Kootenay Unt As^oc , 1802) ha\« no tolcms 

and setnt sotuut-., nor do they stem to have c\ti po-.stssed them 
Hus ni.w also ho Sviul of some of the Sahsh in tribes, though otlurs 
ol the same stock liavo complicated systems T fie Klamath Indians 
(1 iitnaiman stock) “ are ahsohitcly ignorant ol the gentile or clan 
scstrni as prevalent among the Haida, Ihngit and Fastern Indians 
ol North America, rn.atriarchate is also unknown among them, 
cvei\ one is Ircc to mairy within or without the tube, and the 
childicn inherit from the f ither " (tiat-chel) In all parts of Cali- 
fornia indeed, accoiding to Kroeber {IIurtthnoK of Amcr Ind'; , 1907, 
pt i p lot), " Kith totemism and a true gentile oigani/ation wcic 
totally lacking " Nor does it appear that either personal or communal 
toUmisin Is a necessirv atlriijule of clan and gentile organizations 
whc'o siuhdocMst 'Ihc llcdtsuk of British Columbui ha\c animal 
totems, while the Kwakuitl do not, although lx>th these tribes bedong 
to the vme Wakashan stock Among the Iroquoian tribe's, accorel- 
ing eo Hewitt (Handbook, p top. the pnmary unit of vxial and 
political oigamzation, leuned m Mohawk ohwachira, is “ the f.tmil>, 
compi ising all the male and femiih' progenj of a woman and of all her 
It'in.do dt seciidants in the fern lie line and of such other persons ns 
may be adopted into the ohxvachira *’ The hcatl of the ohwachira is 
" usually the oldest woman in it,” and it " never bears the name of a 
lull laiy or other deity ” I he clan was composed of one or more of 
sue h o/ia'arAjras, being ‘‘developed appaienlly thiough the coales- 
cence of two or more oAtcacAiras having a common abode ’* From 1 
tlie clan or gens developed the government of the tribe, and out of 
that the Iroepiois confederation 1 

The power of the chief varied greatly among the North Amciican I 
aborigines, as well as the manner of his selection Among the 
Eskimo, chiefs propeily understoexi hardly have existed, nearly 
everywhere the power of all sorts of chiefs (both war and peace) was 
hmitecl and modified by the restraints of councils and other advisers. 1 


Age, wealth, ability, generosity, the favour of the shaman, &c , were 
<|tiali(icatiuns for the chieftamship in various parts of the continent 
Women generally seem to have had little or no direct voice m 
government, except that they could (even among some of the 
Athabaskan tnlies) sometimes become duels, and, among the 
Iro<}uois, were represented m councils, had certam jiowers and pre- 
rogatives (including a sort of veto on war), <S:c Many tribes had 
permanent peace-chiefs and temporary war-chiefs According to 
Hewitt (Handh of Atner Jnds , 1907, pt 1 p 264), “ In the Creek 
confederation ami that of the Irorjuois, the moat complex aboriginal 
government north of Mexico, there was, in fact, no head thief The 
first chief of the Onondaga federal roll acted as the chairman of the 
federal council, and by virtue of his office he called the federal council 
together. With this all pre-eminence over the other chiefs ended, 
lor the governing pow-er of the confederation w as lodged in the federal 
council The federal council was composed of the federal chiefs of the 
several component tribes , tlie tribal council coiisisteil of the federal 
chiels and sub-chiefs of the tribe " 'I he greatest development ol the 
power of the chief and lus tenure of office by htredity seems to have 
occurred among the Natchez and certain other tribes of the lower 
Mississippi and Gulf region Among the Pkims tribes, m general, 
non-mhentance prevailcil, and ” any ambitious and courageous 
warrior could apparently, in strict accordance with custom, make 
himself a chief by the acquisition of suitable property and through 
hts own force of character ” (Hewitt) 

Among the North American abongmes the position of woman and 
her privileges and duties varied greatly from the usually narrow 
limits prescribed by the Athabaskans, acconhng to Morice (Longr 
iHt d Amtr , Quebec, 1906), to the socially high status reached 
among some of the Iroquoian trdxs m particular In the North 
Pdcihc coast region the possession of slavc-s is said to have been 
a cause of a relatively higher position of woman there tlian obtained 
among neighbouring tubes Ihe custom of adoption Ixith of 
children and captives also resulted advantageously to woman 
The role and accompUehments of woman in primitive Noith America 
arc treated with some detail in Mason’s IFumaw’s Share tn Primitive 
C uUure (1894) The form of the family and the nature of marriage 
varied consuicrably among the North American alxingines, as also 
did tlic ceremonies of courtship and tlie proceedings m divorce, Ac 
With some tribes apparently real purchase of brides occurred, but 
m many cases the seeming purchase turns out to be merely ‘ a 
lalificatton of the marriage by means of gifts ” Great differences 
m these matters are found within the limits of one and the same 
stock (« g Siouan) Female descent, e g , prevailed among the 
Xlgonkian tribes of tlie south-east but not among those of the north 
and west . and the case of the Crocks (Muskogiau) shows that 
female descent is not necessarily the concomitant of a high social 
status of woman Among tlie Zufii, where the man is adopted as 
a son by the father of his wife, ‘‘ she is thus mistress of the situation , 
the children are hers, and she can order the husband from the house 
should occasion arise ” (Lowic and Farrand) With many tubes, 
however, the husband could div’orce his wife at will, but Farrand 
and Lowic m their discussion of Indian marriage (Hardb of Amer 
Inds , 1907, pt 1. p 809) report on the othtr hanil the curious fact 
that among the Wintun of California ‘‘ men stldom expel their 
wives, but slink away from home, Icavmg thtir families bchmd ” 
In the case of divorce, the children generally go with the mother 
From a survey of the available data Lovvie and Farrand conclude 
that ‘‘ monogamy is tlius found to be the pievalont fonn ol matiiage 
throughout the continent,” vaiied from to polygamy, vvhtro wealth 
and other circumstances dictated it In California, e g , polygamy is 
raie, while with some of the Plains tribes it was quite common 
Here again diflerenc^' of note occuned within tlic same stock, eg 
the Iroquois proper could not have more than one wife, but the 
Huron Indian could Ihc family itself varicxl from the group of 
parents and children to the larger ones dictated by social regulations 
among the eastern tiilxs with ckui organizations, and the large 
■' families ” found by Swanton (dmer Anthrop , 1905) among certam 
trilxis of the North Pacific coast, where relations and '* poor re- 
lations,” servants and slaves entered tt> swell the aggregate 
Lxuganiv was wultly prevalent and incest rare Cousm-marriagcs 
weie fre'qucntly tabooed 

With many of the North American aliorigmcs the giving of the 
name, its transference from one individual to another, its cliange 
by the individual m recognition of great events, acbievemciits, Ac , 
and otlier aspects of nommology are of significance in connexion 
with social life and religious ceremonies, rites and superstitions 
The high level attained by some tribes w tliesc matters can ‘be seen 
from Miss Fletcher‘s dcsciiption of “ A Pawnee Ritual used when 
changing' a Man’s Name ” (A met Anthrop , i8<io). Names marked 
epochs in life and changed with new achievements, and they had 
often ” 90 iH'rsonal and sacred a meaning,” that tliey were naturally 
enough rendered " unfit for the familiar purposes of ordinary 
address, to a people so reverently inclined as the Indians seem to 
have been ” The penod of puberty m boys and girls was often the 
occasion of elaborate ” initiation ” ceremonies and ntes of various 
kmds, some of which were of a very try mg and even cruel character 
Ceremonial or symboibc ” killings/ " ncw-births,” Ac , were also m 
vogue ; likewise ordeals of whippmg, isolation and solitary con- 
finement, '* medicine "-taking, physical torture, ntual bathmgs. 
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painting of face or Ixxly, scariiiration and the like. The mittatiotu>, 
ordeals, &c , gone through by the youth as a prelude to manhood 
and womanhood resembled in many respects those imiKjsed u}x>n 
individuals aspiring to be chiefs, shamans ana " medicme-men ” 
Many facts concernmg these rites and ceremonies will be found m 
G Stanley Hail's /I do/ esc ence and m the articles on " Onk.ils ” 

and "Puberty Customs" in the Handbook of Amevtcan Indians 
North of Mexico (1007-1910) In the method of appioach to the 
supernatural and the superhuman among the North Ameiuan 
atorigines there is great diversity, and the powers and capacities 
of the individual have often receiv'ed greater recognition than is 
commonly beheved. Thus, as Kroeber (Amer. Anthrop , loo-^, 
p 285) has pomted out, the Mohave Indians of the Yuman stock 
have as a distinctive feature of their culture " the high degree to 
which they have develojied their -^ystem of di earning and of in- 
dividual instead of traditional connexion with the supernatural ” 
For the Omaha of the Siouan stock Miss \ C Fletcher {Froc 
Amer Assoc Adv Set, 1895, 1896, Journ inlkr Inst, 1898) 
has shown the appreciation of tlie individual m the lonely " totem ” 
v’lgil and the acquisition of the personal gentus 

From the Indians of North America tlie white man has 
borrowed not only hosts of geographical names and many 
Contact terms of speech, but countless ideas and 

otriuea. i^cthods as to food, medicuies, clothes and other 
Items m the conduct of life Even to-day, as (1 W. 
James points out in his interesting little volume, What the 
White Race may learn from the Indian (Chicago, IQ08), the end of 
the instruction of the “lower” race by the “higher” is notytt 
The presence of the Indians and the existence of a “ frontier ” 
receding ever westward as the tide of immigration increased 
and the line of settlements advanced, have, as Prof Turner 
has shown {Ann Rep Amer Hist Assoc , 1893), conditioned 
to a certain extent the development of civilization m North 
America. Had there been no aborigines here, the white race 
might have swarmed quickly over the whole continent, and the 
“ typical ” American would now be much different from what 
he IS. The fact that the Indians were here in sufficient numbers 
to resist a too rapid advance on the part of the European 
settlers made necessary the numerous fionticrs (really “ successive 
Americas ”), which began with Quebec, Virginia and Massa- 
chusetts and ended with Californi.i, Oregon, Hntish Columbia, 
Yukon and Alaska. The Indians again are no exception to the 
rule that one of the fundamentally important f ontrihutions 
of a primitive people to the culture-factors m the life of the 
race dispossessing them consists of the trails and camping- 
places, water-wavs and trade-routes which they have known 
and used from time immemorial The great importance of these 
trails and sites of Indian cainjis and villages lor subsequent 
European development in North America has bcin cmphasi/ed 
by Prof F J. Turner {Proc Wisconsin Stale Ilistor Soc , 1889 
and 1894) and A. B Hulbert {Historic Highways of Amenca, New 
York, 1902-1905). It was over these old trails and through 
these water-ways that missionary, soldier, aclvcntuier, trader, 
trapper, hunter, explorer and settler followed the Indian, with 
guides or without. The road follow'ccl the trail, and the railway 
the road 

The fur trade and traffic VMth the Indians in general wore 
not without influence upon the sociil and political conditions 
of the European colonies In the region beyond the Alleghanies 
the free hunter and the r ingle trapper tlounshed , in the great 
north-west the fur companies In the Mackenzie region and 
the Yukon country the “ free hunter ” is still to be met with, 
and he is, in some cases, practically the only representative of 
his race with whom some of the Indian tribes come into con- 
tact J M Bell {Journ Amer Folk-lore, xvi , 1903, 74), from 
personal observation, notes “the advance of the barbarous 
Iwrder civnlization, -- the civilization of the whaler on Hudson’s 
Bay, of the free trader on the Athabasca Lake and river, of the 
ranchers and placer miners on the Peace and other mountain 
rivers,” and observes further (p 84) that “ the influx of fur- 
traders into the Mackenzie River region, and even to Great Bear 
Lake within the last two years, since my return, has, I believe, 
very much altered the character of the Northern Indians ” 
In many parts of North Amenca the free trapper and solitary 
hunter were often factors m the extermination of the Indian, 
while the great fur companies were not infrequently powerful 
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agents m preserving him, .since their aims of exploiting vast 
areas in a material wav were best aided by alhaiue 01 even 
amalgamation. The earlv French fur companies, the Hudson's 
Bay Company, the North-West Company, the Ameruun bur 
Company, the Missouri Fur Company, the Russian- Amer lean 
(,ompany', the Alaska Commercial Company, . long stooil 
with the Indians for the culture of the white man boi two 
centuries, indeed, the Hudson's Bay Comp.iny wsis ruler of a 
large portion of what is now the Dominion ot Canada, and its 
tracling-fiosts still clot the Indian country in the for north-west. 
The mingling of races in the region beyond the Great Lakes is 
largely clue to the fact tluit the tnuling and fur companies 
brought thither employes and dependants, of French, Scotlvsh 
and English stock, who intermarried more or less readily with 
the native population, thus producing the mixed-blood element 
which has plavcd an import. int role in the development of the 
American north-west. The fur trade was a valuable source 
of revenue for the early colonists During the colonial period 
furs were sometimes even legal tender, like the* wampum or 
shell-money of the eastern Indians, which, according to Mr 
Weeden {Econ Hist of New England), the necessities of c umint n e 
made the European colonists of the 17th century adopt as a 
substitute for currency of the Old World sort 

In their contact with the Indians the Europeans of the New 
World had many lessons in diplomacy and statecraft Alhanc cs 
entered upon chiefly for commercial reasons led sometimes 
to important national events The adhesion of the Algonkiun 
tribes so largely to the Irene h, and of the Iroquoian peoples 
as extensively to the English, practicjilly settled which was 
ultimately to win in the struggle for supremacy in North Amei k .1 
If we believe l.ewis 11 Morgan, “ the Iroquois alliance with the 
English forms the chief fact m American history down to 176^ ” 

The whites in their turn have influenced greatly the cultun*, 
institutions and ideas of the American aljorigmes. The early 
influence of the Sc.mcJmavians in Greenland has had it-i irnjjort- 
ance exaggerated by Dr Tylor {Journ. Anthrop Just , 1879) 
French influence in Canada and Acadia began early and was 
very marked, affecting the language.s (several Algonkian cli.ilts Is 
have numerous lo.m-words, as Iiave the Iroquois loii)(ucs still 
spoken m Quebec) and the customs of the Indians biench 
authonties, missionaries and traders seemed to get into more 
sympathetic relations with the Indians, and the inlcrm.irriagc 
of the nices met with practically no opfiosition Hence the 
French mflueme upon many tnlics can lie traced from the 
All.intic p.xst the Great Dikes and over the Plums to the Rocky 
Mountains and even beyond, where tlu' trappers, voyngeurs, 
courcurs des bois and missionaries of brench extra tiuii have made 
their contribution to the modern tales and lt‘gciids ol the 
Canadian north-west .ind Bnlidi (olumbia In one of llic l.ik s 
of the North Pacific resist appears Shr\nr 1 le {i e Jt'^us CIiiisi), 
.ind m another from the eastern slope of the Rockies Mont 
(t e Mary ) Another area of Frenc h infiucm c occ urs in Dausiana, 
&c 'Ihe Eiglidi, as a rule, paid much attention than did 
the French to the languages, manners and « ustoms and institu- 
tions of the aborigines and were in gc-nernl less given to intcr- 
in.irn.ige with the niftbe ( lassu al example of Rolfe.iud Po( ahonl.is 
notwillisianding), and less sympathetically rmnc’cd towards 
them, although willing enough, as the numerous e.trly ecJuc ational 
foundations indicate, tc» improve them in both mind and bod\ 
The supremacy of the English-speaking pc*<»ple in North Amc*ric,i 
made theirs the contnilhng influence iqion the alKjrigines in 
all parts of the country, in the Pacific coast region to-dav as 
formerly in the eastern United States, where liousc-building, 
clothing and ornament, furniture, weapons and implements 
hav'c lieen modified or replac ed Be* ide the Atlantic , the Mirma< 
of Nova Scotia now has its English loan-words, while among the 
Sahshan tnbc'o of British Columbia English is “ very seriousb 
affecting the purity of the native speech” (Hill-Tout), and 
even the Athabaskan Nahan6 are adding English words to their 
vocabulary (Honce). 

The English influence on tribal government and land-tenure, 
culminating m the incxirporalion of so many of the aborigines 
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as cituens of Canada and the United States, began in 1641 
The fust royal grants both m New England and farther south 
made no mention of the native population of the country, and 
th<* early proprietors and settlers were largely left to their own 
devices in dealing with them, the policy of extinguishing their 
titles to land being adopted as needed latter on, of lourse, 
due res ognition was had of the fact that certain parts of Amenta 
were inhabited by “ heathen,” ” savages,” &c , and the chiefs 
of many of the tribes were looked upon as rulers with preroga- 
tives j)f princes and royal personages (eg. the “Emperor” 
Powhatan and the “Princess” Pocahontas, “King” Philip, 
the “ Kmpcroi ” of the Creeks, &c ) The method of dealing 
with the Indian “ tribes ” by the Federal government as auto- 
nomous groups through treaties, Sci , lasted till 1871, when, by 
act of t'ongress, “simple agreements” were favoured in lieu of 
“solemn treaties.” 

Mtanwhile no consistent purpose was shown in dealing with 
the Indian problem At one time the American policy was 
♦ o conientrate all the Indians on three great reservations, an 
expansion of the plan adopted early in the igth ccntuiy which 
set aside the former “ Indian countr> ” (afterwards restricted 
to the Indian Territory) The sentiment in regard to great 
reservations, however, gradually weakened, till in 1878. it was 
proposed to concentrate the Indians on smaller reservations, 
but the entire reservation system became me reasingly unpopular, 
and rin,dlv m 1887 Congress enacted the Land Severalty J^aw, 
paving the way for abolition of the reservation and agency 
system , at the same time it emphasized the government policy 
of gradually (the reservation system veas a preliminary step 
in the wa> of bringing the Indians more under government 
control) bringing about the cessation of all “ tribes ” as indepen- 
dent lommunities and securing their ultimate entrance upon 
citizenship with the white population 'I'his certainly w'as far 
removed from the declaration of the Virginia Assembly in 1702 
that “ no Indian could hold ofhe e, be a capable witness, or hunt 
over patented land”, and at this time also, “ an Indian child 
was classed as a mulatto, and Indians, like slaves, were liable 
to be taken on execution for the payment of debt ” As Miss 
Flc'tcher (Hamib of Amer Ind<i , 1907, pt 1 p 501) notes, 
the ordinance of ('ongress passed in 1787 respecting the duty 
of the United States to the Indian tribes, which was confirmed 
by the act of 1789, was reaffirmed in the organizing acts of 
Alabama, ('olorado, Dakota, Idaho, Illinois, Iowa, Kansas, 
Mulligan, Minnesota, Mississippi, Montana, Nebraska, Nevada, 
Oregon, Wisconsin and Wyoming 

The I.and Severalty Law of 1887 (amended 1890) provided 
for the survTV of reservations and the allotment to each person 
of a tract ranging from 40 to t6o acres, the remainder being sold 
to white settlers The process of dividing the Indian lands 
into individual allotments and disposing of the remainder for 
the* benefit of the tribe or the nation has been very successful 
in many cases This policy has culminated m a recent decision 
of the United States Supreme Court, by virtue of which all 
Indians living upon their own allotments were declared to be 
cili/ens, on the same terms .md subject to the same laws as the 
whites 

During the pcncxl 1609-1664, from the visit of HucKon to the 
surreiuitr of New Amsterdam to the English, the Dutch exercised 
not .1 little influence upon the aborigines of the present state of 
New York and some of the regions .idjoining Hudson's harsh 
treatment ol the natives caused the Dutch trouble later on 1 hrough 
their trading-post of Fort Orange (now Albany) they came into 
contact with Ixith Irociuoian and Algonkian tribes, carrying on an 
extensive tiade m furs with some of them, including the New England 
Peejuots They sidtxl with the Iroquois against the northern 
Mgonkian trilies, but also aided the Mohegans against the Mohawks 
Farther south they helped the Senecas against the Munsees Their 
cjuarrcls with the English involved many of tlic Indian tnbes on 
one side or the other They have been generally condemned for 
their readiness to furnish the Indians with firearms and mtoxi- j 
eating liquors, though some of tliese actions were doubtless per- 
formed by individual traders and settlers only and cannot be charged 
to a deliberate policy of the government The mexJern title of 
Kora, given by the Canadian Iroquois to the governor-general 
(also to the king of England), is a corruption of Corlaer, the name of 


a Dutch trusted manager of Rensselaercoyck (cf the Iroquois name 
for the French governor, Onontto ~ Montmagny) 

German inlluence among the American Indians north of Mexico 
has made itself felt among the E,skimo (particularly in Labrador), 
the Delawares and Mohegans, tlie Iroquois and the Cherokee, where 
the Moravian missionaries did much good work They influenced 
the Indians for peace and gootl conduct during the great wars 
In Labrador the dress, habitations and beliefs of the Eskimo have 
been considerably modifietl It is said by some that Sequoyah, 
the inventor of the " Cherokee alphabet,” had for father a German 
settler 

1 he great influence of the Spaniaids upon the American Indians 
has been treated bv Blackmar in his Spanish Institutions in the 
South-west, and by Ltimmis, Bourke, Hodge and other authorities 
The results of Spanish contact and control are seen in the loan- 
words in the vanous languages of the region, the consequences of 
[ the introduction of domestic animals (horse, mule, sheep, goat, 
fowls), the perfection of the arts involved in the utilization of wool, 
the planting of wheat, the cultivation of peaches and other exotic 
fruits I he difference between the Navaho and their close kinsmen 
the \pache may be largely attributed to changes wrought by the 
coming of the Spaniards Ihe ” Mission Indians ” of California 
represent another great point of contact In California thousands 
and thousands of Indians were converted and brought under the 
control of the able and devoted missionaries of the Catholic Church, 
only to become more or less utterly helpless when Spanish domina- 
tion ceased an<l the missions fell into decay Traces of Spanish 
influence may be found as far north as the S.askatchewan, when 
personal names impilying origin from a Mexican cajitive occur , 
and there is not a little Spanish blood in some of the tribes of the 
threat Plains, who olten took with them fiom their bolder laids, or 
acquired from othei tribes, many white prisoners iiom Mexico, &c 

In Alaska the influence of Russian sailors, tradcis and settlers 
duimg the period of occupancy was considerable, as was also that 
of the priests and missionaries of the Greek Church, but much of 
what was thus imposed upon the aborigines has now been modified 
or is being submerged by the more recent influences of the English- 
speaking settlers, miners, &c , and the cffoits of the American 
government to educate and improve them The influence of the 
Russians extended even to California, as the name ” Russian River ” 
would indicate, and Fnedenci (Sihiffahrt der Indianer, 1907, p p)) 
even thinks that fo tliem is due the sporadic occurrence in that 
region of skin-lxiats It wan through the Russians that the Alaskan 
liskimo receive'd tobaeco Some Jtnssian words liave crept into 
certain of the Indian languages It has been said that the Russian 
authorities from time to time transported a few Indians over sea 
to Kamchatka, <Scc 

' Ihe general question of the relations of the Europeans in North 
America with the Indians has been treated by various authors, 
one of the most recent being Fnedenci, whose Indianer und Itnen- 
kaner (Brunswick, 1900) is perhaps a little too prejudiced 

The contact between the races in North America has had 
Its darker side, seen in the numerous conflicts and “ wars ” 
that have marked the conquest of the continent by 
the whites and the resistance of the weaker people 
to the inevitable triumph of the stronger The 
following sketch of the warlike relations of vanous Indian stocks 
with the European colonists and their descendants brings out 
the principal facts of histone interest 

Eskimoan — The histoiy of warfare between the European colonists 
(aiicl their descendants) and the North American aborigines begins 
with the conflict of Eskimo and Northmen m Greenland, the last 
phase of which, in the first half of the 15th century, ended m the 
ilestruction of the European settlements and the loss of knowledge 
of the Eskimo to the Old World till they were rediscovered by 
Frobisher in 1576 and Davis m 1585 I hen came a new series of 
small conflicts in which the whites have been the chief aggressors — 
whalers, sealers and other adventurers In the extreme north-west 
the Aleuts were very harshly treated by the Russians, and one of 
the most recent deeds of brutahtv has been the reported extermina- 
tion, by irresponsible whalers, of the Eskimo of Southampton Island 
in Hudson’s Bay 

Algonkian and Iroquoian -Southward, along the Atlantic coast, 
the period of actual settlement by the whites in large numbers was 
preceded by numerous conflicts with the Algonkian Indians iij which 
all too often the whites (adventurers, fishermen, Ac) were princi- 
pally at fault, the natives being sometimes carried off as slaves to 
Spain and elsewhere m Europe When Champlain, very shortly 
after the founding of Quebec, decided to help his Algonkian ncigh- 
Ixiurs against their Iroquoian enemies, an alliance was entered upon 
which had much to do with the final defeat of France m North 
Amenca The battle fought and won by Champlain near Ticon- 
deroga in 1609 made the Iroquois the lasting antagonists of the 
French, and, since the former held a large portion of what is now 
the state of New York, the latter were eftectually prevented from 
annihilating or destroying the Fnglish colonies to the south The 
Iroquois alliance with the English in New York was preceded by 



INDIAN W\Rb] INDIANS, NORTH AMERICAN 


one with the Dutch. Another result of the feud between the Iroquois 
and the French was the destruction of the confederacy of the H urom, 
themselves a people of iroquoian stock, established in the region 
between I..akes Ontario, Erie and Huron, over a large portion of 
what IS now the province of Ontario, although the antagonism 
between Hurons and Iroquois had existed even before the coming 
of Cartier and the inevitable conflict hail already begun As an 
outcome of Champlain’s visit to the country of the Hurons m 1O15 
the Jesuit missionaries hail established themselves among these 
Indians and for thirty-five years laboured wnth a ilevotion and 
sacrifice almost unparalleled in the history of the continent I he 
struggle ended in the campaign of 1648 -lOjo, in which the Iioquois 
destroyed the Huron settlements and practically extenmnated the 
people, the French priests m many cases having suffered martyrdom 
in the most cruel fashion at the hands of the savage conquerors 
Such of the Hurons as succeeded in escajung took refuge in some 
of the safer French settlements or found shelter among friendly 
Indian tribes farther west borne of these refugees have tlieir 
dtscendants among the Hurons of I.orcttc to-day and among the 
Wyandots of Oklahoma The Tionontati (lohacco Nation) Hurons 
continued the struggle for some time longer, a battle being fought 
in 1059 on the Ottawa aliovc Montreal, m which the Iroquois were 
victorious and the Huron chief slain As late as iy\y 1748 some 
of the Hurons, who had taken refuge in the west, under Oronlony, 
a wily and unscrupulous chief, who was offended at certain actions 
of the Frencli, entered into a conspiracy with many Algonkian tribes 
of the region to destroy tlie French jiosls at Detroit, Ac , which, 
however, jiroved unsuccessful, the plot being revealed through the 
treachery of a Iluion woman \ notable event m the French- 
Iroqiiois wars was the attack on Montreal in if>89 After the 
coming of Fiontenac as governor of Canada the wars between the 
French arul English involved some of the Indian tribes more and 
more, on one side or the other, the Mohawki^ especially, wlio took 
part against the French, being famous foi their raids fiom the n gion 
of Ohio to far into New Brunswick During the French wa. and 
the American War of Independence llic Algonkian and Iroquoian 
Indians serving on both sides were in part or wholly responsible for 
numerous massacres and other acts of barbanty, though the whites 
sometimes showed tliemselves fully the equals of the savages they 
condemned 

In New England the most notable conflicts wcie " the Piqxiot 
war " of 1637-1038 and " King Philip’s war ” of X675-1670, the latter 
resulting in the overthrow of a powerful confederacy, which at one 
time threatened the very existence of the colony, and the practic vl 
extermination of the Indians concerned, after great liavoc had been 
wrought by them in the white settlements New I ngl.ind also 
suffered much from Indian " wars ” instigated by the Frenth, and 
at Caughnavvaga and other Iroquois settlements in French C.iiiada 
there is much white blood resulting from the adoption of captives 
taken away (eg at Mailboro and Dccifield, Mass, m 1703-1701) 
m raids on New England villages Celebrated m the annals o{ war 
are the Algonkian chiefs r<‘eumseh (Shawnee), who aided the 
British m the war of 1812, anel Ponti.ic (Ottawa), whose remarkable 
amspiracy of I7b3 has been studied by Parknian , of noted Iroquoian 
chiefs and warriors may be mentioned Joseph Brant, who fought 
for the British in the War of Independence, and Logan, ill-famed 
lor his barbarities perpetrated against the border settlements on 
the Ohio, 1775-1780, &c 

In Virginia the fiituie of the English colony was not absolutely 
assured much before 1O20 From the founding of Jamt->to\vn in 
1O07 until about 161O the colony was in more or less dangir of 
extinction by starvation or destruction at the hands of the Iiuhans 
Ihe most famous and romantic of the Indian wars of Virginia was 
that in which Captain John Smith was concerned in the days of 
Powhatan and Opechancanough, when his rescue by Pocahontas is 
said to have taken place Under Opechancanough massacres of the 
English settlers took place in 1(122 and 16 }4 in particular, while 
intermittent hostilities continued between these dates, many 
hundreds of whites being slain by the Powhatan Indians and their 
confedeiatcs ol Algonkian stock As a result of wars with the 
English and also with other Indian tnbes, many of the Algonkian 
peoples of Virginia, like some of the Iroquoian peoples farther 
south, were by the end of the 17th century greatly reduced in 
numbers In the Carolinian region the Iroquoian Cherokee warred 
against the English colonests from 1759 until the War of Inde- 
pendence, and continued their struggle then against the Americans 
until 1794 After their forcible removal west of the Mississippi 
in 1838-1839 no serious hostilities occurred, with the exception of a 
conflict between the whites and a portion of the Cherokee, who had 
earlier moved into eastern Texas while that state was under the 
Mexican regime The Tuscarora were in frequent conflict with the 
English, particularly in the “ Tuscarora war of 1713-14 

Of Algonkian tnbes farther west the Cheyenne began conflicts with 
the whites about 1840, made their first incursion into Mexico in 
1853, and between i8t>o and 1878-1879, according to Mooney, " they 
were prominent in border warfare . and have probably lost more 
in conflict with the whites than any other trib« of the plains in 

S roportion to their number '* They participated in the ** Sitting 
tufl war " of 1876 

The Chippewa of the north-western United States in the latter 
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half of the iSth century and till the close of the war of 1812 Kept up 
warfare with the border settlements, but liave been generally 
peaceful since 1H15, when a treaty was made The only serious 
outbreak among the Cree, who have be<-n generally fniinllv to the 
whites from the period of fust eonbiit, occurred duiing the Rnl 
“ rebellion ” of 1885, but was soon settled In the latter j>.t.iI ot 
the iSthecntuiv (up to the treaty of (tieinville, 1795) the' Delauares 
took a moininent part m opposing the advance of the whiles 
Ihe htchapoos were concern'd in the Indian plot to distioy the loit 
at Detioit m 1712, and a hundred years later they aided the* English 
against the Americans, in 1832 numbers of them heljxd Hl.itk 
Hawk m his war against the whites Ihe Mu mat vveie* long hostile 
to the English, being prominent as aids to the* Eieiich m tlie New 
England wars, and it was not until alxnit 1779 or long afUi tlu 
French cession that eunfliets between these Indians and the whiU> 
came to an end Ihc Mi^nssaguas fought with tlic Iioquois against 
the French aliout 1750, hav ing soon bc'eome Iricndlv with the English 
and remaining so Ihe OtUi va were piomincnt in tlie wats ol the 
region about Detroit from lyio till 1815 Pontiac, whose "con- 
spiracy ” of 1703 is noted m American history, was an tHtawa i huf 
I lie Penobicol, as frumls of the French, contimicil llitir attielcs on 
the English settlements till about 1750 riie Sais and 1 oit \ a|)pear 
early in the i8th century as antagonists of lhe,Frciuh (a rare tiling 
among /Vlgonkian peoolc's) and thc^ were the instigator j of tlie neatly 
successful attack on IXTroil in 1712 In the war ol 1H12 most of 
these Indiaii-i sided with the Biitish Black Hawk, the chief ligiire 
m the " w.ir " of 1831-1832, was a Sac and Fox chief, who 
endeavouri d to engage all the Indian tribes of the' ngion in a general 
alliance against the whites Ihe Shawnres v\erc prominent in the 
border warlaie of the Ohio region, and llu ir famous chief I'ccumseh 
fought for the Biitish in the war of 1812 

Athahaskan — Flie Athabaskan tribes of the far north, with the 
exception of oteasional disputes wiili the traders and settlers, havi 
generally been of a ptactful tlisjiosilion, and ' wars ’’ with the 
whiles have not beeni recorded to any extent I he w. 11 like members 
of this stc'ck have been the \paehe and the Nav.iho The Apaihe 
iroin the middle of the lOth century h.ivc given evidence of their 
instinct for raids and elcpredations on the frontiers of civilization 
In recent times the most notewortJiy outbreaks were lliose under 
Cochise, Vietorio, Ceronimo, Nana, N ikaiiloklmi, Ac , Irelwten 1870 
and 1880, in w Inch soveial hundred while's in Me*\ico and New Mcxieo 
were killed and much properly deslioyerl -\s lite* is 1900 some 
of the hostiL Apaches, who had escaped to the mount mis, inaele i 
raid on the Mormon se-lllers m Chilmahiia, Mexico Jlie Naiaho, 
when Nc'w Mexico passed into the possession of the United States 
in 18 19, liad long been in tlie habit of committing depredations upon 
the white settlements and the* Pueblos d hese ‘ rears " eontmued 
till i8e»3, wlieii " Kit ” Carson eoinpletcly defeatcel the in and tin 
greater pail of the tribe weie made pnsoneis Since their lelcMsi 
in i 8(>7 they have tliuven m iieacc, althougli occasionally serious 
Itoiible has threatemed, as, e §■ , m Novemlx'r i<905 

Caddoan — The Caddo pioper veert Iricndly to the French and 
helped them against the Spaniards in the wars of the i8th century 
Vfter the amu'xation of Texas the Indians weic badly tieatcd and 
some of them made answer in kind, m 1855 a massacre of the 
Indians was projKised by the whiles Since their forced march to 
Oklahoma m 1859 they have been at pt.iee The inhara had a 
bric'f conflict with the United States authorities in 1823, as .t result 
of the killing of some traders In the wars of the 18th century the 
Alt hat aelhercel to the cause of the Frencii Ihe Pawnee seem 
never to have warreel against the United SI it**s, m spite erf nnieh 
provex-atierii at limes 

Californian Stocks — Such "wars " as aie recorded, fur the most 
sart Isetwe'en the minor Caliform in stocks and the white's, have been 
argely elirectly or indirectly instigatcei by the latter leir various 
puiixjses e)f gain Ihe Eutuarnian stock is remarkable as fuinishing 
both the hlamath, who have always kept peace with the whites, 
anel the Af odor, who are well known through the "Modoc w.ir" 
of 1872-73 uneler the leadership of their chief, Kintjiuasli or 
" CapEun Jack ” 

Kwwan — The Inelnins of the Kiowan stock jomtel with tlie 
Comanche, Apache, Ac , in the border wars in Texas and Mexico, 
and, ac(x>reling to Mexmey, " among all the prairie tnbes they w<*re 
noted as the most preelatory and blexid thirsty, and have probably 
killeel more white men in jirojmrtion to their numbers than any oihe i " 
They liavc been on their present reservation since 18O8, and the 
only outbreak of imjKirtance latterly iKcurred m 1874-75, wh'n 
they joined with the Comanche, Cheyenne, Ac 

Muskogian — This slock has furnished some of the most warlike 
Indians of the continent The Chickasaw were friendly to the 
English, or rather hostile to the French, in the i8th century (war of 
1736-40), and their action practically settled the question of the 
extension of Frencli power in this region The Choctaw aideel the 
French in the wars of the x8th century, and a few Indians of this 
tnbe participated m the " Creek war " of 1813-14 The Creeks or 
Muskogees are famous on account of the terrible war of 1813-14 in 
which they sustained overwhelming defeat Earlier they were 
hostile to the Spamards in Florida, and during the 18th century 
were generally friendly to the English, particularly in the " Apalachee 
w’ar" of 1703-08, when they served under Governor Moore of 
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Carolina \notli«*r Muskogian people, the ^eMtnolf, are remembered , 
for the long and bloody ■'Seminole War” m Honda, 1835-15 j 
m which many atrocities were committed 

Sahaf>tian - 1 he Indians of this stock have been generally very 
Inrndly to the w Intel, and the only notable " war " occurred m 1877, 
vlien tlic Nrz Pircis, under their famous chief, Joseph, resistcsl 
Ixing confined to their reservation in Idaho Joseph displayed 
wondetfiil generalship, he <lefeated the \moncan troops several 
times, and fin.Uly executed a most remarkable retreat, over icxiom , 
in an attempt to reach Canadian territory This w.i.s foiled within 
a shoit distance of the iKmiidary, and the entire force surrendered 
to t olonel Milts on October 5, 1K77 

shahoman - N'orth of Mexuo this great stock has developed 
sevcr.U warlike peoples Iroiihle with the Bannock occurred lu 
i«77 78, resulting trom the encroachment of the whites at the time 
of the Nez I’trcf's war, tin killing of several settlers, scarcity of focsel, 
dec 1 he outbn'aU was ended by a campaign untler Ceneral Howarcl 
in which many Indians, men, women and children, were killed and 
some one thousand take 11 prisoners The Comanche, through a long 
period of more tli in i 50 jears after the Spanish occupation, kept up 
a (<mtiniial senes ol raids and depredations upon the settlements of 
the whites in Mexico, iKc I heir general friendly attitude towards 
Vnuncans in later years did not extend to the Texans, with whom 
lor more than thirty yiars they indulged m savage warfare They 
often (nlciid into wailikc ailiance with the Apache, the Kiowa, Ac 
\tter tlie onthuxvk of 187^ 7-, they settled down foi good 1 he 
l''ad( r in this " war" w'as Quan.i I'arker, a half-bliMjd Comanche, 
who, after the mattei was scttleil, mceptet' broadlv the new order of 
things and lieearn* '' the most prominent ane* inilntmtial figure among 
the thiec confederated tribes" (^Mooney) The Pantte, Sho^ihonea 
(Sna/vcs) and f’/rs have ligurcd in several more or less temporary 
< lilt breaks sin< e iS(ij 

S/otirt/i Plus great sto( Ic lias had its crlobratc'cl antagonists of 
the whites as well as its f.unous eornbatints of othc*r Indian tribes 
I he Dahotu (or Sioiia) wcu* unfiiendly to the biench for aiding their 
ene mies, the Clnjipe'wa, and after the fall of P rcnch jiowcr in Ameiica 
m 17(>3, the) allKcl themsedves with the Fiiglish and assisted tliein 
in the W iruf Inde'pcndence and the w u of iSii, with few exceptions 
Alter the tiealy of peace ui 1815 vaiious minor tioubli' occurred, 
hut in i8()z the Incliaivs in Minnesota rose under Chief Little Ciow 
and (ominiltcd tt ruble barbauUes against the settle is, vmie 800 
whites being killed be lore tlic lev oil was put down fhe gold lever 
of the white's in Dakota, where the Indians had settled elown, pre 
eipitateel a lorinidable outbreak in iSyei under the loaele'iship of 
Sitting Hull, I razv Uoise, Sfx»tte*d dail and other chiefs The most 
notable event of this •' w.ir " was the so-callc'd " massae re " (proiierly 
cutting oft) of Citi'eral t u^lei and his cavalry at the battle of Little 
Ihghoin on June' 25, 1870 Whin the " Ghost Dance " was prevalent 
among so many Indian tribes of the F’lains in 1890- ihoi anotlu'r 
se I lous 1 tsmg of the Sioux took place, w Inch was put clow n by General 
Mile s Sitting Bull was killc'd (Dc'ceinber 15, i8c)o) , and resistance to 
an attempt todis ii m a large pai ty of Indians.it Woiimltd Knei (. u'ek, 
near the Pine Ifulge Agency, resulted (Doeunber ,2c)) m a deplorable 
massae re, in which many women and childien were killed I he 
story ot these Sioux ontbri'aks and the guiltiniss of the whites with 
rcs.i)ect to them has been tohl anthoiitativeh by Mooney (14th intt 
Kif> Bur f tlinol , iii(jz iSo^) At one tune these troubles Ihieatcned 
to involve the Canadian Indi.ins of the region adjacent The 
( atau'ha of South Carolini, in the wars of the i8th century, aided 
the I nglish against the Trench, the Pnscaioras (war of 1715 i j) 
nd the lake tribes I hey sided with the Americans during the 
W ai ol Indi'pcndeiioe 1 he Outfje were Iricndly with the French early 
in the i8th century and fought with them against the Sacs and 
Foxes at Detroit in 171 j 

Putblo', -After the Spanish compu'st of the Puc'blos Imliins of 
Arizona lUid New Mexuo the most remarkable etlort ot the natives 
to thiow otf the foieign yoke was in tlie genei.al revolt of X(>8o under 
the leadc'iship of I’op6 of San Juan \t that time among the Moepii 
(Shoshoman) the mission iru's were killed, the churches laiei m nuns, 
Ac , anel similar events oecnrresl tlsewluie in the Pueblos legion 
For tins the Spaniards subseejue ntly texik ample vengeance I he 
Pueblos Iiielians m general hav e nc v er taki'n too kindly to the whites , 
anel to day at the Moepii pueblo of Graibi there exist a " Hostile " 
anel a ' Fiiendly " faction, the first bitterly opposed to theCauca'oan 
and all his wavs, the latter more libcral-nnneiod, but Indian none the 
less An open lujituic nearlv teiok place m 1900 

In Canaiia, since the organization of the Dominion in 1807, Indian 
wars have bc'cn unknown, anel Indian outbreiks of anv sort rare 
In i8<k» an outbieas. of the Kontenays was threatoneel, but it 
anuninte'd to nothing- tlic present writer trave'rsed all parts of the 
Kootenay country in i8e)i m pcifect safety Occasional " risings " 
have been reivoitcd from the Canaehan North-AVest and Bnlish 
rolumbia, Iwit hue amounted to little or nothing In the matter 
of war it should lie noted that some Indian stocks have bei'n essenti- 
ally peaceful, and have resorted to force only when einven be\ond 
endurance or tri'ated with outrageous injustice Again, v.ithin the 
svmo stock one tube has shown itself peaceable, another epnlc war- 
like' (f s lOamath and Alodoc, both Lutuamian , the Hares and the 
Apache, both Atbabaskan) IVilvably the amount and extent of 
wais existing north of Mexico in pie-Columbian times were not as 


large as is generally stateel The introduction of fire-arms, European- 
made weapons, the horse, &c ,and the development of ideas of pro- 
perty made possible through these, doubtless stimulated intertribal 
disputes anel increased the actual number of warlike enterprise^. 
Over a large portion of the continent " wars " were nearly always 
initiated and earned out by a portion only 0/ the tnbe, which often 
hatl its permanent " peace party " 

The missionary labours of the vanous Giristian churches 
among the North American aborigmes have been ably summarized 
by Mooney in the Handbook of American Indians 
North of Mexico (pt 1 1007, pp 874-909) Besides 
the famous Relation des Jesuites (ed Thwaites^ 1896- cation. 
1901) there are now special mission histones for the 
Baptists, Congregationalists, Episcopalians, Lutherans, Men- 
nonites, Methodists, Moravians, Mormons, Presbyterians, 
Quakers, Koman Catholics (also the various orders, &c ), who 
have all paid much attention to Christianizing and civilizing 
the Indians To-day “ practically every tribe officially recognized 
within the Unittd States is under the missionary influence of 
some religious denomination, workers of several denominations 
frequentiv labouring m the same tribe ” Something of the same 
sort might be said of the Indians of Canada, whose religion 
I (that of 76,319 out of 110,345 altogether reported, is known) 
I IS given as follows in the Report of the Department of Indian 
\ Iff airs for 1907 Roman Catholics 35,682 , Anglicans 15,380 , 
j Methodists 11,620, Presbyterians 1527, Baptists 1103, 
('ongregationalists 18, and other denominations 597, besides 
10.347 pagans All the Indians of Nova Scotia, New Brunswick, 
and Prince Edward Island, are Catholics, in Quebec there are 
but 678 Protestants (mostly Methodist) , m Ontario there arc 
6173 Catholics 1030 Baptists, 4626 Methodists, 5306 Anglicans, 
18 Congregationalists and 34 Presbyterians. The Indians of 
British Columbia number 11,529 C.itholios, 430^ Anglicans, 
3277 Methodists and 431 Presbyterians, those of Manitoba, 
1780 Catholus, 1685 Methodists, 382 Fresbyterians and 3103 
Anglicans , those of Saskatchewan and Alberta 4249 C’alholics, 
1527 Methodists, 719 Presbyterians, 2549 Anglicans In some 
] of the tribes and settlements both in Canada and m the United 
j States missionary activities, the influence of individual white 
men, Sic , have led to a great diversity of religious faith, some- 
I timcswithin comparatively limited areas 'Ihus in the Mistawasis 
j band of ( rec, belonging to the Carlton Agency, province of 
I Saskatchewan, numb^ering but 109, there are 6 Anglicans, 
I 86 Presbyterians and 37 Catholics, m the Oak River band of 
Sionx m Manitoba there are 60 Anglicans, i Presby terian, 
13 Methodists, 4 Catholics and 195 pagans out of a total of 
273 z\mong the “ Six Nations ” and the larger Indian peoples 
of Oklahoma all the leading C'hnstian stets, besides the Salvation 
Army, the C'hristian Sdcntists, the Mormons and the "New 
Thought ” mov onient arc represented There are also the 
“ Navaho New Paith,” tlie “ Shaker Church ” of Washington, 
Sic The history of missionary lalxiurs in North America among 
the aborigines contains stones of disappointment and disaster 
as well as chronicles of success Some peoples, like the Timu- 
quans, the Apalachee, the Pvikawan tribes, &c , have been con- 
verted only' to disappear altogether, other great attempts at 
colonization or “ reduction,” like the missions of Iluronia and 
California, succeeded for the time on a grand scale, but have 
fallen victims sooner or later to the fortunes of war, the changes 
of pohtii's, or their own mechanism and its inherent weaknesses 
and defects But the thousands of good churrh-meml)ers, 
including many ministers of the Gospel, in Canada and the 
United States, coming from scores of different tribes and many 
distinct stocks, no less than the general gocKl conduct -of so 
many' Indian nations, are a remarkable tribute to the work 
done by Catholic and Protestant missionaries alike all over the 
broad continent from the Mexican border to the snows of Green- 
land and the islands of the Arctic. The martyrdom of the 
Jesuits among the fierce Iroquois, the zeal of Duncan at 
Mctlakahtla, the fate of the Spanish friars in the Pueblos 
rebellion of 1680 under Pop6, the destruction of the Huron 
missions m 1641-1649 and of those of the Apalachee in 1703, 
the death of Whitman at the hands of the Cayuse m 1847, are 
but a few of the notable events of mission history The following 
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brief accounts of missionary labours among one or two of the 
chief Indian stocks and in a few of the chief ureas of the continent 
will serve to indicate their general character. 

Cahforntan /ndions —Beginning with the fonnddtion by Father 
Junipero Serra m 171)9 of San Diego dc Alcal 4 , and ending with that 
of San E'ranasco Solano in 182 tliere were established, from beyond 
ban Eranusco Bay to the Kivcr Colorado, twenty-three missions of 
the Catliohc faith among the Indians of California, whose tlirect 
influence lasted until the " serulan/ation ** of the missions and the 
expulsion of tlie fnars by the Mexican government in 1834 In that 
year the missions counted 30,650 Indians and produced 122,500 
bushels of wheat and corn They po8‘,essed also 424,000 cattle, 
62,500 horses and mules, 321,900 sheep, goats, hogs, &c The 
mission -buildings of bnck and stone cont^ned besides religious 
Iiouses and chapels, school-rooms and workshops for instruction 
in arts and industries, and were surrounded by orchards, vmeyaids 
and farms Here Indians of diverse hnguistic stocks weie “ reduced ” 
and ■' civilized,” and their labour fully utilized by the mcssion- 
fathers But, m the words of Mooney (Handb of Amer Inds 
pt 1 , 1907, p 895), “ Despite regular life, abundance of food an<! 
proiiei clotlimg according to the season, the Indian withered away 
under tlie restrictions of civilization supplemented by epidemic 
diseases introduced by the military ganisons or the seal-nuntcis 
along the coast The death rate was so enormous, in spite of 
apparent material advancement, that it is probable that the former 
factor alone would have brought about tlie extinction of the missions 
withm a few gcnciations ” Some of the missions had but a few 
hundred Indians, some, however, as lugh as tlircc thousand 
Kroeber thinks that their influence was *' probably greater tcmjxir- 
ally than spiritually ” Aflei the ” seculanzation " of the missions | 
decay soon set in, which the American occupation of Californi i 1 
later on did nothing to remedy, and the native jKipulation rapidly 
decreased When the supervision of the missionaries no longer 
sustained them the Indians fell to pieces and the practical r« -ults 
of seventy years of labour and devotion were lost In 1908 there 
remained of the ” Mission Indians “ less than 3000 individuals 
(belonging to the Slioshonian and Yuman stocks), whose condition 
was none too satisfactory, the only human relics of the huge attempt 
at the '■ reduction *’ of the Indian that was planned ami earned out | 
in California j 

Iroquoian — The French missions among the Hurons began m 
16x5-1610 with Father Ic Caron of the Recollect older those of the 
Jesuits with Father Bi-eboeuf in i()26 These missions flourished, 
in spite of wars and other adverse circumstances, till the invasion 
of the Huron country m Ontano by the Iroquois in 1641 and again 
in 1649 bi ought about their destiuction and the disjiersal of the 
Hurons who were not slam or earned off .is prisoners by the victoiN 
Some took lefuge among neighbouring friendly tribes , otliers 
settled finally at Lorette near Qutljec, &c I he Wyandots, now in 
Oklahoma, are another fragment of the scattered Hurons The 
Huroas of Lorette numbered in 1908, i Anglican, 6 Presbyterians 
and 459 Catholics The Wyandots of Oklahoma .are largely l*ro- 
testants The rmssion among the Mohawks of New York Wn5 » stab- 
lished in 1642 by Falaer Jogues (afterward i martyreil by the Indians), 
and m 1653 the church at Onondaga was built, while dunng the next • 
lew years missions were organized among the Oneida, Cayuga ami 1 
Seneca, to cease <lurmg the warlike times of 1658-66, after which 
they were again established among these tnbes The mission of | 
St Eran90is Xavier dcs Pr6 (La Prairie], out of which came the ' 
modem Caughiiawaga, was founded in i6e)9, and here gathered many 1 
Christian Iroquois of various tnlics — Mohawk especially AIxmt j 
this time the Iroquois settlement on the Bay of Quints, Ontario, was 
formed by Christian Mohawks, Cayugas, &c The Lake of the T no 
Mountains mission dates from 1720, that of St Kegis from r75(> 
Another mission at ( 3 swegatchie, founded in 1748, was abandoned 
in 1807 The Episcopal missions among the Iroquois began tarly 
in the i8th century, the Moliawks being the first tribe mfluenccil, 
about 1700 The extension of the work among the other Iro<]uoian 
tribes was aided by Sir William Johnson in the last half of the century 
ami by Chief Joseph Brant, especially after the removal of those of 
the Iroquois who favoured the British to Canada at the close of the 
War of Indeiiendence. In 1776 the Congregationalists established 
a imssion among the New York Oneida, and later continucil their 
labours also among the Oneida of Wisconsin, 'Ihe Congregational 
mission among the New York Seneca liegan in 1831 In 1791-1798, ] 
at the request of Chief Cornplanter, the Pennsylvania Quakers 
established missions among the Oneida, Tuscarora and Sener.i I 
The Moravian missions among the New York Onondaga were estab- | 
lished under the Kev David Ikisberger atxiut 1745 The Methodist | 
missions among the Ontano Iroquois date from 1820 Of tlie ” Six ! 
Nations " Indians of the Grand nver, Ontario, the Cayuga and j 
Onondaga are still “ pagan,” the others being Anglican, Metbmiist j 
and other denommations, including Seventh Day Adventists, Salva- i 
tion Army, &c Among the New York Iroquois great vanety of ' 
religious faith also exists, tlie Presbyterians (largest), Methodists, ’ 
Episcopalians and Baptists being all represented The Irmjuots j 
of Caughnawaga and St Regis are mainly Cathohe , at Caughnawaga ' 
there is, however, a Methodist school, i 


MusfiO‘^tan —Several tnbes of this stock came under the mfluente 
of the missions established by the Spanish fnars along the Atlantic 
coast after the foundmg of St Augustuie 111 1565 Ihe missionaries 
m this region were chiefly Franciscans, who succeeded the Jesuits 
I hey were very successful among the Apalachee, but these Indi,ans 
were constantly subject to attack by tlie \ani.isi, Creek, t,ita\\ba 
and other savage jicoples, ami in 1703-1704 tliev were destioycd or 
taken captive, and the missions came to an cud A few of the 
survivors were gatlierod later at Pen‘«icola foi a tune In the early 
part of the iStTi century Ficnch missions were cstibbslied among 
the Choctaw, Natchez, Ac , and the Jesuits lalnnired among the 
Alibamu from 1725 till their expulsion in 1704 Eroin 1735 to 1739 
the Moravians (beginning under bpangenlierg) had a luissum school 
among the Yamaciaw, a Creek tube near bavaniiah la 1831 a 
I’resby tc ri.in mission was established among the Clwxt.iw on the 
Yalabusha nver in northern Mississippi, to which went m 18 3 j tlie 
Rev C'yrus Byington, the Idiot mission over which ho presided thene 
.ind m tlic Indian firritory till iH(>8 being one of great iinportHiicc 
After tlie removal of thclmlians to the Indian Teiritoiy more missions 
were established among the Choctaw, the Creek and the ‘semmole, 
Ac The work was much mteifered with by the Civil War of i86t 
65, but the mission work w.is afterwards reorganizxsd I lie Bajitist 
missions among the Choctaw liegan m 1S32 and among the t reek in 
1839 The " CliocUiw Ac aelemy, ’ a high 'a:licx)l, at Grcsit C los-sings, 
Kentucky, chiefly for young men of the t hocUiw .iiid ( reek n.itions, 
was founded in 1819 and continued for twenty-four years In 1835 
a Methodist mission was established among the Creek, but soon 
abandoned, to be reorgamzed later on Among the Indians of 
Oklalioina, the Cathohe and Mormon churches and jiuictically .ill 
the Protestant denommations, including the Salv.ition Aimv ami 
the Christian Scientists, are now' represented by chinches, schmils, 
missions, &c The missionaries among the Muskogi.in (rilK*s dunng 
the last half of the i8th century, .is may bo seen from Pillmg’s 
lithliographv of the Muskhogtan l^anguages (1889), furnished niaiiv 
.ibK* students of Indian tongues, whose lestarclies have 1 h*c 11 of gu at 
value in philology This is true likewise of labourers in the mission 
field among the Mgonkian, Iroijiioian, Atli.ibaskan, bioiian and 
Sahshaii tribes and among the Eskimo 1 he celebrated ” Lhot 
Bible,” the translation (i0<)3) of the scriptures into the language of 
the \lgonkun Indians of Mass.acliusctts, made by the Rev John 
hliot (</ V ), IS a nioniimcnt of missionary endeavour ind pn si lentihc 
study of the aboriginal tongues In his work Flint, like m.inv other 
missionants, had the assistance of sever, U Indians the names of 
such mission- workers ss Egede, Kleinschinidt, Fiibncius, Lidiminn, 
Kohlimister, Bruyas, Zeislxrger, Dcnckt, Rasies, (rnvier, Mtii- 
g irmi, Giorda, Worcester, Byington, Wnght, Riggs, Dorse y, William- 
son, Voth, Eells, Pandosy, Vemaminov, Bimiim, Andr6, Mathevit, 
Ihavenct, Cuoq, Sagard, O’Meara, Jones, Wilson, Rand, Lacoinljc, 
Pelitot, Maclean, Hunter, Horclcn, Kirkby, Watkins, Inns, I vans, 
Moricc, Hall, Harrison, Lcgolf, Bomjiivs, Peek, Ac , arc familial to 
students of the alx/rigmal tongues of America 

When m 1900 the withdrawal by the United Slates of govern- 
ment aid to denomin.itional schools octurred, it compelled some 
of the weakci churches to give up such work altogether, and 
interfered much with the activities of some of the stronger 
ones Arcorcling to the statistics giv^en by Mooney {liamlh of 
\mer IniU , 1907, pt i p 897) the Cathohe ( hurrh h.td in 
1904 altogether, under the r.m' of the Jesuits, Fr.ineisi .ms 
and Benedictines, &c , and the sisters of the orders of St I’rancjs, 
St Anne, St ]?enedict, St Joseph, Mercy and Blessed Sacrament, 
” 178 Indian churchts and (hapels served hv 153 jinests , 71 
boarding and 26 day schools, with 109 teaching priests, 384 
sisters and 138 other leligious or seeuKir te^ichers .aml sehcxil 
assistants” Ihe ratholir mission work is helped by “the 
Preservation Society, the Marquette League and bv the liberality 
of Mother Katharine Drexel, founder of iht orilir of the Jliis'icd 
Sacrament for negro and Indian mission work ” The corre- 
sponding statistics for the chief ProtesUnt chunhes were as 
follows ' — 
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1902), Koman Catholics (12 Jesuits and lay brothers and ii sisters 
of St Ann( in lyo^), Morivuns (5 mission stations with 13 workers 
and 21 native assistants amon« the Ivskimo in 1903), Episcopalians 
(ti woikers, while and native, 13 churrhes, i boarding and 7 day 
schools in 1905), l’r< shytt nans (a do/cn stations and several schools). 
Hai)lists, Methodists (several stations), Swedish Ev'angclical (several 
stations), hiunds (several missions), Congregationalists (mission 
school) and Lutherans (orphanage), all aie labouring 

Belorc the advent of the whites the children of the North 
Aintritan aborigines “had lluir own S) stems of education, 
through which the young were instructed in their coming 
labours and obligations, embracing not only the whole round 
of economic pursuits— hunting, fishing, handicraft, agriculture 
and household work— but speech, fine art, customs, etiquette, 
social obligations and tribal lore ’’ (Mason). Parents, grand- 
parents, the ilders of the tribe, “priests,” &c , were teachers, 
boys coining early under the instruction of thtir male nlatives 
and girls under that of their female relatives Among some tubes 
speiial “ teachers ” of some of the arts existetl and with certain 
of the more developed peoples, such as some of the Iroquoian 
and Siouan tribes, both childhood and the period of puberty 
rtceivcd special attention Playthings, toys and children’s 
games wore widespread Imitation of the arts and mdustnes 
of their elders began early, and with not a few tribes there were 
“secret societies,” &c , for children and fraternities of various 
sorts, which they were allowed to join, thus rctciving early 
initiation into social and religious ideas and responsibility in 
the tribal unit t orporal punishment was little in vogue, 
the Iroquois eg condemning it as bad for the soul as well as 
the body Appeals to the feelings of pride, shame, self-esteem, 
&c , were commonly made As the treatment of the youth at 
pubertv by the Omaha eg indicates, there was among some 
tribes distinct recognition of individuality , and the young Indian 
acquired his so-called” totem ”or“ guarcli.in spirit ” mdividually 
and not triballv In some tribes, however, the tribal conscious- 
ness overpowered altogether children and youth Mith the 
Indian, as with all other young human beings, “unconscious 
absorption” pl.iycd its important role Parental affection 
among some of the peoples north of Mexico reached as high a 
degree its with the whiles, and devices for aiding, improving 
ami amusing infants and children were innumerable Some 
of the ” beauty makers,” however, amounted to rather serious 
deformations, though often no worse than those due to the 
corset, the use of uncouth foot-wear, premature factory labour, 
&c , in civilized countries 

Interesting details of Indian chikl-lifc and education are to be 
found m Ixioks like Eastman’s Indian Boyhood (1902). Jenks’ Child- 
hood of Jtshib the Ojibwa (1900), Si>encer’s Eduiation of the Pueblo 
( hild (1889), La Flesche’s Tlu Middle Five {1901), Stevenson’s 
Jteligious Education of the /uiii ( htld (1887), and m the writings of 
Miss \ C Fletcher, J O Horse v,J Mooney, \V M Beauchamp, Ac , 
bc'sides the accounts of missionanis and travellcis of the better sort 

Outside of missions proper there were many efforts made by 
the colonists to educate tlie Indians It is an interesting tact, 
emphasized by James m his English Institution:, and the Aineruan 
Indian (1894), several institutions still existing, and now 
of large influence m the educational world of the United States 
and Canada, had their origin in whole or in part in the desire 
to Christianize and to educate the aborigines, which object 
was mentioned m charters (eg Virginia m 1606 and again in 
1621), <S:c Sums of monev were also left for the purposes of 
educating Indian children and y'outh, manv of whom were sent 
over to England tor that purpose, by colonists who adoptevl 
them (one smh was Sampson Occum, minister and author of 
the hvmn, “Awaked by Sinai’s Awful Sound”) In i6i8 
Henrico College m Virginia was founded, where Indian youth 
were taught religion, “ civilitv ” and a trade It was succeeded 
by the College of William and Mary (founded in i6gi wnth the 
aid of a benefaction of Robert Boyle), where Indian youth 
were boarded and received their education for many years The 
great university of Harvard has long outgrown “the Indian 
college at Cambridge,” whose single graduate Checshateaumuck, 
took his degree in 1665, but died afterwards of consumption. 
But Its original charter provided for all things “ tliat may 
conduce to the education of the English and Indian youth of 


this country m knowledge and godliness ” Since Cheeshateau- 
muck’s time, doubtless, there have been graduates of Harvard 
who could boast of Indian blood in their veins (e g recently 
\\ illiam Jones, the ethnologist), but they have been few and far 
between Dartmouth College, at Hanover, New Hampshire, 
founded in 1754, really grew out of Wheelock’s Indian school 
at Lebanon, Connecticut — at this period there were several 
such schools in New' England, &c In the royal charter, granted 
to Dartmouth m 1769, is the provision “ that there be a College 
erected in our said Province of New Hampshire, by the name 
of Dartmouth College, for the education and instruction ol Youth 
of the Indian Tribes m this Land, m reading, writing and all 
parts of Learning which shall appear necessary and expedient 
for civili/mg and christianizing children of pagans, as well as 
in all liberal Arts and Sciences and also of English Youth and 
any other” The college of New Jersey long served as one of 
the institutions for the education of Indian youth A glimpse 
of Indians at Princeton is given by Collins {Princeton Vmv 
Bull , 1902) m his account of the attempt to confer an academic 
education, at the end of the iSth century, upon Thomas Killbuck 
and his cousin, Geoige Bnght-eyes, son of a Delaware chief, 
and a descendant of 'Caimcnend, eponym of the political 
“ Tammany ” It would seem that at this period the states and 
Congress were in the habit of granting moneys for the education 
of individual Indians at v'anous institutions 

At the present time the most noteworthy institutions for the 
education of the Indian m the United States are the Chiloico 
Indian Industrial school, under government auspices, in Kay 
county, Oklahoma, near Arkansas city, Kansas , the Carlisle 
school (government) at Carlisle, Pa , and the Hampton Normal 
and Agricultural Institute (private, but subsidized by the 
government), at Hampton, Va 

The Clulocto school is, in many icspects a model institution for 
Indian youth ol both sexes, devoted to “ agriculture and attendant 
industries ’’ It was opened in 1884 vvitli 186 pujuls, and m 1906 
the attendance was 685 out of an enrolment of 700 There arc‘ 33 
buildings, and the corris of instruction, dte , consists ol “ a super- 
intendent, 51 piincipai employes and 20 minor Indian assistants " 
Tlic Carlisle school, ' tlie first non-rcscrvation sch(x>l established 
by the goveinim nt.’’ whose origin is due to " the efforts of General 
K H Pratt, when a lieutenant 111 chaige of Indian prisoners of war 
at St Augustine, Florida, fiom May ii, 1873, to April 14, 1878,” 
was opened in November 1879 with 147 Indians, including 11 Florida 
pnsonei-s , it ha<l in 1906 an enrolment of over locxi pujuls of botli 
st‘\cs, under Ixith white and Indian teachers, and an average attend- 
ance of 981 In 1906 there were in attendance members of 07 tribes, 
representing at least 22 distinct linguistic stocks According to 
J H Poiich (Ilandb of Atner , 1907, pt 1 p 207), " since the 
foundation of the school nearly every tnbe in the United States has 
had representatives on its rolls ’’ The following statistics, cited by 
Mr Dortch, indicate both the success of the school in general and of 
the "outing system ’’ (pupils are allowed to work in tempoiary 
homes, but kctping in close touch with the school), which " has 
come to 1)0 a distinctive feature not only of the Carlisle school but 
ol the Indian school service generally '* 

Admitted during 25 years 5,170 

Discharged dunng 2‘> years . 4,210 

On rolls ilunng fiscal year 1904 1,087 

Outings, fiscal year 1904 (girls 42(1, boys 498) 924 

Outings dunng 21 years (girls 3214, boys 5118) 8,^32 

Students’ earnings 1904 . $34,970 

Students’ earnings dunng 15 years l352,95i 

The staff of the school consists of a supenntendent, 75 instructors, 
clerks, &c It has graduated " a large number of pupils, many of 
whom are filling resj)onsible j)ositions in the business world, and 
especially in the Indian service, in which, dunng the fiscal year 1903, 
loi were employed in various capacities from teachers to labourers, 
drawing a total of $46,3cx) m salanes ’’ The Carlisle football team 
competes with the chief white colleges and universities 

The Hampton Institute was estabhshed in 1868 by General S C 
Armstrong and trains both Negroes and Indians, having admitted 
the latter since 1878 It is partly supported by the government of 
Virginia and by the United States government, the latter paying 
$167 a year for 120 Indian pupils, boys and girls (in 1906 there were 
in attendance 112, of whom 57 were girls and ^3 boys), belonging to 
33 different tribes, representing 13 distinct linguistic stocks Ihe 
following extract from the report of the principal for i905-i90t> 
is of interest . ’’ Fifteen catechists among liie Sioux still hold then 
own There are two field -matrons and seven camp-school teachers, 
all coming into cdose touch with the more ignorant of the people 
Four are phy'sicians getting their living from their w'hite patients 
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and doing more or less missionary work among their own people 
William Jones has his degrees of A M and Ph D , and is doing 
valuable ethnological woik for the Carnegie Institution, Columbia 
University and tlie American Museum of Natural Ilistoiv in New 
York James Mune is assisting in siniiKir work for the Field Museiiin 
111 t hicigo Hampton has but one Indian law\e*r There are about 
50 students holding positions jiretty steadily m gov'trnmcnt schools 
Alxiut 40 boys liave employment at government agencies, 20 being 
employed as clerks and mterjireters, cither at the ageiuies or at the 
schools Ten boys are working m machine shops at the north and 
three are in the navy V fair piojiortion are working on their farms, 
some have accumulated quite a little stock, and hve arc prosperous 
cattlemen, seven boys have stoics of their own and make a good 
living from them ” The Induin Department has now atlofiUd the 
policy of giving mdustnal training and household economy the chul 
place in education, varying the instruction to suit the environment 
in which the boy or gul is to grow up and live an<l not mixing the 
needs of Alaska with those of California, or those of Dakota with those 
of Florida 

In Canada the most notable institutions for the education 
of the Indians are the Mohawk Institute at Brantford, Ontario , 
the Mount Elgin Institute at Muncey, Ontario , the Brandon 
Industrial school at Brandon, Manitoba , the Qu’Appellc 
Industrial school at Lebret, Saskatchewan 

The Mohawk Institute is the oldest, having been founded in 18^1 
by the " New England Company, ” which liegan its woik among the 
Canadian Iroquois in 1822 It is undenominational, anled by a 
government grant, and had m 1907 an average attendance of io<) 
out of an enrolment of 1 1 1 of Ixith sexi s The Mount Elgin Industrial 
Institute was founded by the Methoihst Missionarv Society m 1847, 
and had an attendance for 1907 of 10 j of Ixith sexes The Brandon 
Industrial school, under Methodist auspices, had in 1907 an attend 
ance of loj of both sexes 1 he tJiT Aiipdlc Imlustiial scho«jl, umlci 
Roman Catholic auspices, had an average attcml.ince of 210 of Ixith 
sexes All these schools receive government ai<l As in the United 
States, Induin teachers and assistants arc often emplo\c<l when 
htted for such labours 

The first appropriation bv the Congress of the Ignited States 
for the general education of the Indians w'as made in iHiq, when 
the sum of $10,000 was assigned for that and closely allied 
purposes, and by 1825 there were ^8 schools among the Indians 
receiving government aid, but government schools proper 
date from 1873 (contract schools are four vears older) the order 
of their institution being day schools, reservation boarding 
schools, then non-rcservation boarding schools In i()oo the 
contract schools were practically abandoned and the Indian 
appropriation devoted to government schools altogether 
Latterly some departure from this policy has occurred, following 
a decision of the Supreme Court In less than a century the 
expenditure for Indian education increased from an annual 
outlay of $10,000 to one of about $15,000,000. to which must 
be added the expenditures from private sources, which are 
considerable 

Exclusive of Alaska, there were m the I mtccl States in 1906, 
according to the report of the Commissioner of Indian Affairs, 
324 Indian schools (government 261, mission 48, contract 15), 
with an enrolment of 30.929 and an average attendance of 
25,492 pupils, costing the government annuallv $3,115,953 
Of the gov'ernment schools 25 were non-rcservation and c)o 
reservatiein beiarding scheiols, and 146 tki) schools , of the 
mission schools 45 Ixiarding and 3 day , of the contract schools 
8 boarding and 6 public. The schools of a denominational 
character belonged as follows 29 to the Catholic Church, 

5 to the Presbyterian, 4 to the Protestant Episcopal, 2 to the 
Congregational, 2 to the Lutheran, <ind i each to the Evangelical 
Lutheran, Reformed Presbyterian, Methodist. ( hnstian Reformed 
and Baptist Besides there were in all 446 public schools on 
or near reservations which Indians could attend 

fn Canada, according to the report of the Department of 
Indian Affairs for 1907, there was a total of 305 Indian schools 
(day 226, boarding 55, industrial 22), of which 45 were unde- 
nominational, 91 Church of England, 106 Roman Catholic, 
44 Methodist and i Salvation Army The total enrolment of 
pupils was 9618, with an average attendance of 6138 In several 
cases Indians attend white schools, not being counted in these 
statistics The total amount appropriated for Indian schools 
during the year 1906-1907 was $356,277 ' 


The intelligence of the Ameruan Indians north of Mexuo 
ranges from a minimum with the lowest of the \thabaskan 
tribes of extreme north-western Canada and (he lowest 
of the Shoshonian tribes of the soutb-wi stern Lhiited 
States to a maximum with iht higiust developed 
mcmlx'rs of the Muskogian and Iroijuoian siotks 
(both the Cherokee branch and thi Inajiiois piopei) ll must 
1)0 remembered, however, that the possibilities of irnpiovemciu 
b\ change of environment are verv great, as is shown b\ the 
fait that the Hupa of California aiul the N.ivaho of An/aina 
and New Mexico (also the iruel and cunning Apaches) belong to 
the Athabaskan famiK . while the Shosliuman unhides main of 
the “civili/ed nations” ot amicnt Mexico and, m partuulai, 
the famous A/Ucs Cine wav of judging of the mlcllei tual 
character of the various stoi ks of North Ameruan aborigines 
is from the ” great men ” llicv hav e product d during the historii al 
period of contact with the whites Main ot these sUm ks have, 
of eourse. not had ottasion for the devilopmcnt of gicat men, 
their small numl^ers, then isolation, their lack ot historu ai 
ex|)enente. Ihi ir long rcsident'c in an unfuv ouralile environment, 
their jM-rpetual and unrestricted dcmoeraiv, Ai , are some of 
the suirieieni explanations for this st.itcof affairs, as thev would 
be in an\ other part of the woild 1 he Eskimoan. Athabaskan, 
Koluschan, Wakashan (and other tribes ot the North Ikuifu 
coast), Sahshan and Shoshonian (except m Mexuo) stocks 
together with the numerous small or unimportant stocks ot 
the Oicgon-( ahfornia and (Iiilf-Atlantu regions, have not pio 
dueed an\ great men. although members of many tribes h.ivi 
been individually of not a little servue to the intruding ran 
in pioneer times and since then, or have been highly esteemed 
b) them on account of their abilities or (haraclcr. iKi Here 
might be mentioned peiha[)s Saiajawca (sit Out xxni 

223), the Indian woman who aeted as guide and helpei 
of the la-wis and Clark expedition and saved thi journals at 
the risk of her life (she has now a statue erei ted to her memorv 
in Seattle), Louise Sighoum, the Sahapiian lonverl ol whom 
the missionary de Smet thought so miu h , (athenne Dkata- 
witha, the ” Iroquois saint, ' Ac 

Ihc following list will serve to induate some of the “great 
men ” of the Indian race noith of Mexuo and the storks to whu h 
thev have belonged m it an intludcd also some prodiuts of 
the contact of the two cultures — 

1 itnonkian — In jiolitics and in oiatory, -is well ns in combat, 
j this stork has produced notable characters, the (oiUlict with the 
' whites and the Inxjiiois doubtless serving to sliinnlatc native 
j genius Vinong Mgonkian notnblis mav be mentioned ‘ King 

Philip” and Powhatan, Pontiac and fccuinsth , Black Hawk, 
Sampson Occiiin, (Icorg* Copwa> , Francis Assickinack, Ac 

2 Ithabu'ikau — I he possibilities of this stock have lasn ncinlly 
illustrated bv the \paclies, who, on the one hami, have jiroilund 
(ttroiumo, the chicl who from 1877 to iHHf> gave the Undid States 
authorities such trouble, and, on the otluM Dr ( arlos Monte/nma, 
a full-blood Inrhan, who, after receiving a good education, serveil the 

I government as phvsician at several Indian agencies, and in iqoH 
, was practising his profession in Chicago and teaching m the ( olhge 
, of Phjsieians and Surgeons and the Post-(jraeluate Medical S( hool 
Frenn these southern \thabaskans much is to be expected under 
favouimg conditions 

J Iroquoian — Here, as among the Mgonkian tribes, nrcumslan* « s 
favoured the dev'elopment of men of great ability Of these mav bc' 
mentioned Hiawatha, statesman anel reformer (H t il5o), Die 
chief mover in the formation of the great ' I eagut of the Ireiquois ” , 
Captain Joseph Brant, ' Red Jacket”, flronhvatekha (d i9oe>), 
the hca<l of the Independent Older of Eoresters, an imjiortant 
s<x.ret charitable sociclv , a phvsician, and a man of reinark.sbie 
jxiwtr as an organi/tr 

4 Sahaf^tian — V remarkable Indian character was \<7 Ptre^* 
Joseph, the leader of his people in the troubles of 1877 In 1905, 
at the general assembly of the Presbyterian C hiireh, .1 dclegati 
lepresenting lx>th whites and Indians was Mark \rthur (b 1879 
a full-bloeKl Nez Perefe and since I9<x> the suciessful pastor (fullv 
ordained) of the church at Lapwai, Idaho, the oldest Presbyterian 
church west of the Rocky Mountains 

5 ^touan — The most famous Indian of Siouan stock is ” Sitting 
Bull ” (el 1890), medicme-man and chief Miss Angel fie Com, a 
W innebago, was in 1908 instructor in art at the ( arhsle s< hool 

Another, not alwavs just or fair, method of gauging the in 
telligence of the North American Indians is by their abihi) to 
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aiwimilatp the culture of tlie whites and to profit by the contact 
of the two TcU'es ( uriouslv (nough, some of the tribes at one 
tim< ( onsidererl lowest in point of general intellectual cfiuipment 
luivt bhown not a little of this ability, and there is a marked 
diffirtiKi in this respect lK-tw(H.’n tribes lielonging to one and 
tin s iM)L stock 'I'he Athabaskun stock eg diows such varia- 
tions, oi lather perhaps this stock in general exhibits a tendency 
to adopt the culture of other peophs, thus some of the Atha- 
baskan tribes in Ahibka have aiqmrod elcinenLs of culture from 
the Kskimo , the Takulh have been innuenccd by the Tsimsluan, 
the Nfahan^ by the I'lingit, the ( hilcolm by the Sahsh, the 
Sarree by the wtstern \igonkian tribes, and in the extreme 
south the Navaho by the Pueblos Indians The Snhshan 
st(x k has l.irgeh this same characteristic Of these two peoples 
Mr (' Hill- lout (The Saitoh and /)< London, 1907, p 50) 
savs ‘ It would be difficult indeed to find two peoples more 
siisci'ptihle to foreign influences, more receptive of new ideas and 
more readv and willing to <idopt and carry them out ’ In the 
-c'lifions established betwoc'ii them and the whites not enough 
advantage in the proper way has lieen taken of this “ philoneism, ” 
wliK h ought to have been the Imsis of their acquisition of our 
( ulture, or such aspects of it as suited them best. And perhaps 
there are other stocks of which, if we knew them well, similar 
things might lie said ( )f the Indians of the Shoshonian stock the 
Paiuft s of Nevada aud Arizona have show'ti themselves aijiable of 
making themselves nei ess.irv to the whites (farmers, &( )of that 
region, and not falling victims to the “vices of civilization” 
\ithough they still retain their primitive wickiups (or rush 
huts), they sc'cm actu.iUy toh<iye tmpnived in health, wealth and 
character from association with the “superior” race, a rare thing 
in many respec ts among the lower Indian tril^es of North America 
'I’liis improvement of the Paiutes causes us not to he surprised 
whenwe find the more cultured Moquis and the “civ ili/ed” \ztecs 
ot am lent Meviro to Ix’long to the same Shoshonian stock 
Acc ultuiiition hv borrowing has played an important rcMe in the 
development of North Amencan Indian ideas and institutions 
Hus is well illustrated by the history of the Plains Indians, witli 
then numerous intertribal societies, their temporary and their 
perm.inent alliances, federations, See If ways and means for 
the tninsfer of elements of cultuie indicate' intelligence, some of 
these tribas must rank rather high in the scale 'I'hc Algonkian, 
Irotiuoian and Muskogian storks, both in the (a.seof individuals 
and in the case of whole trilxs (or their lemnants), have ex- 
hibited great ability in the directions indic.ated Of the 
Caddoanstoc k the Pawnees seem gifted with conciderable native 
abilitv expressing itself particularly in the matter of religion (the 
llupas, of the Athabaskan stock, seem also to have “ a religious 
sense ”) Some tribes of the Siouan stock have, both m the 
case of indiv'icluals and as peoples, given evidt'tice of marked 
uitclligence, especially m relation to psychic phenomena and the 
treatment of adolescent youth In their culture, their cere- 
monies and ritual proceedings, as well as in their material arts, 
the Pucbkxs Indians of the south-western United States show, 
in many ways, their mental kinship with the creators and sus- 
t.uneis of the ci\ ili/ation of ancient Mexico and Central America 
brom the table of Indian tribes it will be seen that 
aborigines of the most diverse stocks have shown themselves 
capable of assimilatuig while culture and of adaptmg them- 
selves to the new set of circumstances Progress and improve- 
ment arc not at all confined to any one stoc k 
A verv mtiTcsling fact in the history of the education of the 
aborigines north of Mexico is the success of the attempt to 
enable them to icad and write tbeir own language 
means of spc'ciallv prepared syllabaries, ‘ alpha- 
bets,” I'he first of these, the still existing 

” Micniac hicTogh phic's," so-i.illed, was the work of Father 
le flercci in 1605, improved b> Father Kauder in iS66 , one 
of the most recent, the adaptation of the ‘ Ciee syllabary " 
ot Kvnns by Peck to the language ot the Eskimo of Cumberland 
Sound The h*xsis of man> of the existing svllabanes is “ the 
Ciee sv llalmry, or “ Evans .SvUabary,” invented alnnit 1841 by 
the Rev James Evans, a Methodist missionary in the Hudson's 


Bay region from the study of the shorthand systems current 
at that time This syllabary and modifications of it arc now in 
use (with much printed literature) for both writing and printing 
among many tribes of the Algonkian, Atlubaskan (modified 
by Monce for the Carriers, by Kirkby and others for ( hipew>an, 
Slav^, &r ), E'kimo (modified bv Peck), Siouan (Cree syllabary 
used by Canadian Stonies) stocks Among the Salishan tribes 
of the Thompson river region, the Shushwap, Okanagan, &.c , 
a stenographic modification (reproduced by mimeograph) by 
Father le Jeunc of the Duployan system of shorthand has been 
used with great success But the most remarkable of all these 
syllabaries is one more of Indian than missionary origin, m its 
application at least, the well-known “Cherokee alphalx't ” 
of Seejuoyah, an uneducated ('hcrokee half-blood, who got 
part of his idea from an old spelling-book though his characters 
did not at all coriespond to English sounds— at first 82, later 
86 syllalilcs were represented Invented about 1821 the 
■' Chciokce alphabet ” was first used for printing in 1827, and has 
been in constant use since then for correspuide nee and for 
various literary purposes The effect of this invention is thus 
described by Mooney {Myths of the Cherokee, 1902) — 

“ The invention of the alphabet had an imme<liatL and nomlciful 
effect on Cherokee development \n account of the remarkable 
adaptation of the syllabary to the language, it was onlv necessary 
to learn the characters to be able to read at once No school-houses 
were built and no teachers lured, but the whole Nation became an 
academy for the study of the system, until, in the course of a few 
months, without school or expense of lime or money, the Cherokee 
were able to lead and write in their own language An active 
corre‘-|X)ndence began to b< carried on between the Jvastern and 
Western ihvisions, and plans were made for a national press, with a 
national library and mnsenm to be established at the capital. New 
Echotn Hit missionaries, who had at first oyijxised tlie new alphabet 
on the ground of its Indian origin, now saw the adiisabihty of using 
it to further tlicir own woik ’’ 

In spite of absurdities of foim and position m the characters 
of tin's s>Ilabar), it serves its purpose so well that, as Pilling 
informs us {Amer Anthrop , 1893), hours of mstiuction 

arc sullkunt for a Cherokee to le.irn to read his own language 
intelligibly," and in two and a half inunlhs the Cherokee child 
“ acquires the art of reading and wnting fiuenll) m these rude 
civil ac ters ’’ The success of the “ Crcc syllabary" was also 
astonishmg, and in 1890, according to Maclean {Canad Sav 
Folk, p 283), ” few Cree Indians can be found who me not able 
to read the literature printed m the syllabic characters “ Here 
.igain, “an Indian with avqrage intelligence can memorize 
live whole in a day, and in loss than one week read fluently any 
book written upon this plan,” and many Indians learn to read 
fluently “ witli no other teachers but the Indians around the 
camp-fires’’ Monce reports equal success with his syllabary 
“'Ihrough It Indians of common intelligence have learnt to 
read in one week’s leisurely study before they had any primer 
or printed matter of any kind to help them on \Vc cv en know 
of a young man who performed the feat m the space of two 
evenings’’ Le Jcune’s experience with the Shuswap and 
Thompson Induins is the same The creation of a “ literary ” 
class among so many Indvin tribes within a comparatively 
brief period is certainly a very' interesting result, and one which 
gives evidence of native mtelugence among children and adults 
alike {Anter Journ Psychol , 1905) 

For a general list of authorities on the Vmencan aborigines, sec 
bibliography under Amfkica, section 3, Lthnologv llie literature 
on the subject, already vast, is rontlniiallv increasing, itirl it is ini- 
pofwiNe to enumerate ttvory contribution made by the large number 
of exjjert anthropcdogists working in this field 1 he chief works of 
a special nature have already been citeil m the text (A F C ) 

INDICATOR (from Lat. indicare, to point out), that which 
points out or reairds. In engineering, the word is specifically 
given to a mccfianical device for registering the pressure of the 
working fluid in an engine cylinder during a stioke of the piston, 
the record so provided being termed the ‘ indicator diagram ” 
(see Stkam-Engine) In chemistry, the word is genencallv 
applied to re-agents or chemicals which detect usually small 
quantities or traces of other substances, it is, however, more 
customarily restricted to re-agents which show whether a 
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substance or solut)on is acid, alkaline or neutral, the character 
being revealed in a definite colour change 

Here we shall only deal with indicators in this last restricted 
sense They were first systematically employed in anaivtual 
chemistry by Robert Hoyle, who used the aqueous extr.icts of 
the coloured punciples present m red-cabbage, \iolets and 
cornflowers The indicator most in use to-day is litmus v ), 
whose solution is turned red bv an acid, and blue by an aikali 
Several synthetic indicators are employed in acidimetiy .uid 
alkalimetry The choice is not altogether arbitrary, lor cApen- 
ments have shown that some are more suiUible toi atidimetry, 
while others are onl\ applicable in alkalimetry , moreover, 
the strength ol the acids and bases employed may exert a con- 
siderable influence on the beha\ lour of the indicator 

The following are well-known synthetic indicators hacmoid, 
obUiined from resorcan and sodium nitrite, resembles litmus 
Phenolphthalein, obtained by condensing phenol with phtlialic 
anhydride, is colourless both in acid and in neiitial solution, 
but intensely red m the presemee of alkali , the colour change 
IS very sharp with strong bases, but tardy with weak ones, 
and consecpiently its use should be restricted to acidimetry 
when a strong base can be chosen, or to alkalimetry' when a 
strong base ls present a-Naphtholphthalein has also been used 
{Bwc/itin /.eit , ipio. p 381) Methyl orange, which is the 
sodium salt of the add helianthin, ohlamtcj by diazotizing 
sulphanilic acid and coupling with dimethylaniime, is yellow in 
neutral and alkaline solutions, hut reel in add, the change is 
only sluq) with stning ai ids Para-mtroph< nol, ohUmed m the 
direct nitration of phenol, yields a colourless solution m the 
presence of acids, and an intense yellow with alkalis Of more 
leccnt introduction arc aluarm rctl, I W S (alizarin mono- 
sulphonic add), daimod by G Is Knowles ( 1/n/ / C' 6 , 1907, 11 
389) to be better than methy 1 orange in alkalimetry , j-ammo- 
2 -meihykiuinoline, used by 0 Stark (ibid 1907, 1 974) 
m ammonia estimations , para-mtroben/eneazo-rt-naphthol, 
shown by J T Hewitt ( Inalyit, iyo8, 33, p 85) to diarige 
from purple to yclkiw when alkalis aie titrated with weak .icids , 
para-dimtthylanuuoa/ol)en/ene-ortho-c,arbo\ylic ac i<l, pro|>osed 
by E Rupp and R Loose {Her , 1908, 41, p 3905) as v'crv ser- 
viceable in the estimation of weak bases, such as the alk<iloids 
or centmonmil ammonia , the “ lesorubm ’ of M Harlitno 
{Gazzeha, 1907, 11 577), olitained by acting with nitrous add 
on resorcin, which forms a vioLt, blue or yellow coloration 
according as the solution is neutral, alkaline or acid Mention 
may be made of R Linder’s (/ Sot Chem /m/ , 190S, 27, p 485) 
suggestion to employ metanil yellow, obtained by coupling 
diazotized meLi-arnmobcnzencsulphumc acid w ith dipheny laniine 
for distinguishing rnmcial from organic acids, a violet coloration 
being produced m the presence of the foimcr 

Theory of Indicator<; — The lomc theory of solutions pei-mitted 
the formulation of a logical conception of the action of indicators 
by W Ostwald wluch for many years held its ground practically 
unchallenged , and even now the arguments originally advanced 
hold gooi, except for ceitam qualifications icndercd necessary by 
more recent research In the language of the ionic theory, an acid 
solution IS one containing free hydnons, and an alkaline solution 
IS one contaimng free hydroxidions \ neutral solution contiins 
hydnons and hyilnoxidions m equal concentration , this is a coase- 
qiience of the fact that pure water itself unrlergocs a certain dis- 
sociation, an 1 several different methods show that in the purest water 
obtamable the concentration of the free hydnons and hydroxidions 
18 io~'’ at 24° Moreover, the law of mass-action (see Chemicac 
Action) demands that the prcxluct of the concenb'ations of the 
hydnons and hydroxivlions m any solution is constant at a giv'cn 
temperature, and we see from the above values that this constant 
18 lo”'* It follows, therefoie, that the acidity or alkalinity of any 
solution can be expresseil Ixitli m terras of hydnon or hydroxidion 
concentration Many researches have been directed to classify acid 
and alkaline solutions according to the concentration of the hydnon 
Conductivity determinations show that the maximum concentration 
of hydnon occurs m 5 S - N nitne acid, where it has a value of about 
2 - N, and the minimum occurs m 6 7 - N potassium hy<!rox»de, where 
its value IS 5 X lo tliat of the hydroxidion being about 2 - N 
These figures apply to a temperature of 24'" Bearing in minil the 
concentration of the ions in a neutral solution, it is seen that a scheme 
of seven grades of “ neutrality,” diffenng by successive powers of 
ten, may ^ formulated The concentration of hydnon and bydrox- 


; idiun in anv solution mav be dctcimincHl b\ several independent 
mclliods, and it is theiefoie a simple nialter lo pi- pan solutions oi 
dtfinile ionic conccntiations and to test these with tlu object of 
obtaining a list of indicatois atcoiding to their seiisiiivt ness It 
Is found tlwf litmus rtspomls to concentrations of 10 *11 and 
10 "DIT, a result which shows this dye lo lx tlu best induatui of 
triu ncutiality Methyl orange usjionds to Ixtwexn 10 *11 and 
in-®H }>ara nitropheno! to Detwc*en 10 ''ll and to , and 
phenulphthalem to between 10 UH and 10 “olT Saltn {/eit 
klektrockem , igof, lo, p 341) gives a list ol twenty seven indicators 
classified on this piineiide Othe*r papers bearing on tins subject 
aie Vne'dcnthal, ibid , p iij , Salissky, ibnl , p 204 , I els, ibid., 
p 208, Scholl/, ibid , p 540 , M Ilanda,/^ti , h><n), )2,ii ji;*) 

The letual iiuehanism by which the mduatoi 1 hangTs colour with 
varying coneeutrations of hvdiion or hydroxidion is now to lie 
tonsidered Ostwald foi mulatexl his ionisation f hesjry whu li assumes 
the change to be due to the tiansiiiou ol the non dissociated indicator 
to the loni/eel condition, wluili ait nt'cessanly of difjeient coloms 
On this theory, an iiidiealor must l>e weakly basic m ncid, for if 
it weie a strong acid or b,usc high elissociation woiilrl eiceur when it 
was ui the free* slate, and theic would be* no eliange ol colour when the 
solution w'as ntutrah/ed lake the case of a weakiv at id indicator 
siith as iihenolphlhakm Iht jut-cncc of .in atid dijaissts the 
vtrv slight tlissociafion ol the uulicator, and the colour of fhe stdiifion 
IS that ot the non-dis •related molecule The addition ol an alkali, 
if if lx* sfroug, brings alxuit tlie form ition of a salt ol jihfiioljihth ileiii, 
which IS readily lom/ed, and so levcals the inttnsc lerl coloiation of 
the anion, a weak base, litiwevci, t.iils to give fiee uuis \n .itid 
indic.itor of mttinim strength is methyl orange When fiee this 
substance is ionized and the solution shows an orangi toloiii due 
to a mixing of the ted of the non-tlissociattd molecule and tlic 
vellow of the lonizttl rnoltcuJe Atltlitum of iiytliions Jtisscns tlie* 
disstxi.ition and Hit viliilioii assumes ihi ltd colour, wink a Ivise 
inrria'es the tiisscxmlion and so brings afioiit fhe ytllow tolour 
H the alkaline solution Ire tifraletl with a strong acirl, the hydnons 
present m a very small amount oi the arid sufhtts to rev'trse the 
ttilour , a weak acid, howcvei, must be a<kle<l m consuki ible exetss 
t)l Ihctpianlity proixih rttjuired to ntutiahze the solution owing to 
its weak dissociation This irulicator is then fore only list fill wTu n 
sliong acids are being dealt with, while its strongly at id nature 
renders it serviceable for Ixith strong ami wtak basts 

It seems, however, that in addition to a change' m tlie ionic 
condition of an imlicaloi, thtie arc eases wliere tlit toloiation is 
associated with taiitonaru change For examjde, I T lltwitt 
( Iwu/is/, 1908, jy, j) 8s) reganls phenolplitlialein and similar imli- 
eators as obeying the lollowing equilibrium m solution, 

O X„ IFTtX. O O' f H , 

X„ and X,. being, isoimru This mdieatcs the j lesemec ot two 
taulumtnc lorins, one iKiing of a quuiomml struetun , and an loni/td 
molts Ilk \ similar view is advametl by A Ilanlzseh and I 
Hilstlier (Her , uioS, ji, jj 11S7) who find that luliaiitluii )> qiiiii- 
onoid when stdid whilst in solution there is an rqmlibimm liefwetii 
an ainiiioazo and siilphonic at id-form , on the otliei hand, tlie 
sodium salt, methyl orange, is a sulphon tie under both tondiiions 

INDICTMENT (from Anglo-Fr. endtlcmeitl, endiler, to charge , 
Lat ift, against, r/icfare, declare), in English law, a formal a cusa- 
tion in writing laid liefore a grand jury and In llum proicntcd 
on oath to a court tif competent jiirisdielion The attusaUon 
IS drawn up m the form of a ‘‘hill ’ of indictment, prt pared by the 
officer of the court or tlie legal adviser of the' proset ui ion, en- 
grossed on paichment, and sent before the grand jury. 'Ihc 
grand jury hear m private the witness! s m support of the 
accusation (whose names are endtirsed on the hack of the bill), 
and, if satisfied that a prima faxie case has lieen made out, fiml 
the bill to lie a true bill and return it to the court as such If 
otherwise, the jury ignore the bill and return to the court that 
they find “ no true bill ’ Indu tmcnls differ from presentments, 
which are made by the graiul jury on their own motion and their 
own knowledge , and from informations, which are instituted 
on the suggestion of a public officer without the intervention 
of a grant! jury 

An indictment lies for ” all treasons and felonies, for misprision 
of treasons and felonies and for all misdemeanours of a public 
nature at common law ’ And if a statute prohibit a matter of 
public grievance or command a matter of public tonvenienie 
all acts or omissions m disobedience to the command or pro- 
hibition of the statute are treated as misdemeanours at common 
law, and unless the statute otherwise provides arc punishalile 
on indictment. In other words, the ordinary common law 
remedy m respect of criminal offences is by indictment of the 
accused and trial before a petty jury , and except in the case 
of informations for misdemeanour and summary proceedings 
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l)y a court of record for “ contempt of court ’ it is the only 
remedy, except where .1 statute creates another remedy, eg 
by Inal licfore a eoiiiL of summary jurisdiction 

Ihe feirm ol .in indictment is still in the mam regulated bv 
the eild ( oimnon law rules of pleading, which as to civil pleadings 
were otu n amended during the lejth century, and finally abolished 
unde r the Judieature Acts 

\ii indie tment may consist of one or meirc counts charging 
dilfc rent ofTenccs Each count consists of three parts (i) the 
( ommenetme nt, (2) the statement, (3) the conclusion The 
formal ceimmcnceine nt runs thus. “Surrey to wit” The 
first count begins “ J Ik jurors for our Lord the King (; e the 
grand jurors) upon (hen oath present that, &c ”, ami the sub- 
seejuent counts begin, the “jurors aforesaid on their oath 
aforesaiel do further present ” The first weirds, which are placed 
in the margin of the document, arc the “ venue,” / e the county 
or district over which extends the jurisdiction of the court 
before which the indictment is found Subject to certain 
statutory exceptions it is necessary to prove that the acts or 
omissions alleged to constitute the offence occurred within that 
arcM The conclusion e (insists of the words following “ against 
the form of the statute (or statutes) m that case made ancl pro- 
vided, and against the peace of our Lord the King, his crown 
and dignity ” Where the offence is statutory the whole phrase 
IS used , where it is at common law' only the second part is used 
A formal conclusion is not now essential to the validity of the 
indie tment, but from inveterate habit is m continued use 
The sUiteincnt sets forth the circumstances alleged to constitute 
the offence, i e the accusation made There are still in force 
a number of rules as to the proper elements m the statement . 
but in substance it is only necessary to set forth the facts alleged 
ag.unst the accused with accuracy and sufficient precision as 
to the time and plate and circumstances of the alleged offence, 
and to indicate whether felony or misdemeanour are charged, 
and so to frame the statement as to indicate a definite offence 
for which a lawful sentence may be imposed 

'The following example illustrates the form of the statement -- 
I luit \ H on the hrsl day of Jimc* in ttie ycat ol oui I ord i<>o6 
om o.ilv tict of tiu* saluc of five pounds the ptopeit) of C D tluu 
grow mg m a cot tain park of the said C D situate m the parish of L 
in tlie county of F fclomously did steal take and carry away 
tontrarv to tlie statute, cS-c ’’ 

Only one offence should be stated m one count . and separate 
and distinct felonies should not be charged in the same indict- 
ment If they are, the court makes the prosecution choose 
one upon which to proceed This rule is altered b> statute in 
cerlnm cases rg bv allowing a limited number of separate 
thefts, or recen mgs of stolen property to be included m the same 
indu tment Misdemeanours and felonies may not be included 
in the same indu tment because of the difference of procedure 
on the tiial , but any number of misdemeanours may be m- 
( hided m different counts of the same indictment, subject to the 
light of the court to order separate trials or to quash the indict- 
ment if it IS rendered \’exatK)us by the agglomeration of charges 

'There is no general limitation of the time within which m- 
di( tments ma) lawfully be preferred ; but various limitations 
ha\c been fixed by statute lor certain offences, eg m the case 
of certain forms of treason, of not, of night poaching and of 
corrupt and illegal practices at elections In this respect 
English law's differs from European law, m which limitations 
of time for piosecution arc the rule and not the exception 

Ibitil the mitigation of the draconic se\erity of the English 
hw m the earU part of the 19th centurj', little or no power 
existed of amending defective statements or indictments, and 
the coints in favoreiit vitae insisted strictly on accurate pleading 
and on proof of the offences exactly as charged Since 1827 
numerous cn.ictments haxe been passed for getting nd of these 
tethnicalilies, which led to undeser\ed acquittals, and since 
i8si the courts haxe had power to disregard technical objections 
to the form of indu tment and to amend m matters not essential 
m case of xariance between the indictment and the evidence. 
These changes apply to ordinar)' offences; but for the most 
part do not touch chaiges of treason, as to which the old law 


I m the mam still applies. At the present time the looseness of 
I pleading in criminal cases is earned almost too far , for while 
j there is no danger in such looseness when times are quiet and 
when law is administered by the judges of the High Court in 
! England, yet when crimes of a certain character are cxmimitted 
in times of ^reat political excitement and the law is administcied 
by an inferior judiciary, there may be some danger of injustice 
if the strictness of pleading and procedure is loo much relaxed 
In the Criminal Code drafted by Sir James Fit/ James Stephen 
and revised by a judicial commission (Lord Blackburn and Lords 
Justices Lush and Barry), it was proposed to substitute for the 
old form of indictment a statement of the particulars of the 
offence with a reference to the section of the code defining the 
offem'e 

The law' of Ireland as to indictments is m substance the same 
as that of England , but is to a certain extent expressed in 
different statutes 

In Scotland the terms indictment or criminal letters are used 
to express the acte d' accusation. But except m the case of high 
treason there is no grand jury, and the indictment is filed like 
an English criminal information bv the lord advocate or one of 
his deputies and it is only by order of the court of justiciary 
that a prosecution can be instituted without the general or 
particular assent of the lord advocate Bv the Criminal Pro- 
cedure Scotland A( t 1887 the form of Scots indictments is 
mne h simplified 'J hey are drawn in the second ancl not m th( 
third person 

In those of the British colonies m which b) settlement or 
statute the English criminal law runs, the foim of indictment 
is substantial!} the same, and is found by a grand jurv as in 
England But m certain colonics, e g the Australian states, 
an indictment by a public officer without the intervention of a 
grand jury has been adopted In India and British Asiatic 
possessions the procedure is regulated by the Indian Procedure 
Code or its adaptations In South Africa indictments are framed 
under Roman Dutch law as modified b\ local legislation 

In the United States prosecution 01 indictment by a grand 
jury IS the rule the form of indictment is the same, substituting 
the state or commonwealth of the United States for references to 
the king, and the conclusions “ against the form of the statute ” 
and “ against the peace ” are still m use (W F C ) 

« INDIES, LAWS OF THE,” m the colonial hislorv of Spam, 
a general term dcsignativc cither (i) of certain codifications 
of legislation for the colonies listed below, and especiall) the 
compilation of 1680 , or (2) of the whole body of colonial law, 
of which those compilations were but a selection, and which 
was made up of a nuiltilude of royal ccdulas, orders, letters, 
ordinances, provisions, instructions, autos, disjialches, prag- 
matics and laws — all emanating from the crown (or crown 
and cortes) and all of equal force — that were passed through 
various departments of government to various officers ancl 
branches of the colonial administration, or between the diffcren' 
departments of government in Spam The transfer of Spanish 
law to Ultramar began with the first days of the Conquest , 
and especially the civil law was Iranslatecl with comparatively 
slight alteration Many things, however, pet uliar to colonial 
conditions — the special relations of the crown and the papacy 
m America, the icpartimientos ancl emomundas (“divisions of 
lands” and ‘ commendations.” a system of patronage, or 
modified slavery) of the Indians, the development of African 
slavery, questions of natural and mlernaiional law, the spread 
of discovery and establishment of new settlements and admini- 
strative areas, the sales and grants of public lands, the working 
of the mines — necessitated the organization of a great mass 
of special law, made up of a body of general doctrine and a \ asl 
quantity of administrativ c applications, la maicna de Jndias— 
to which references arc already found in the time of Ferdinand 
The general doctrine was applicable even where in Ultramar, 
and the difficult and inconstant communication between the 
provinces, and other considerations, early counselled some 
work of codification The first efforts to this end were begun 
m Mexico in 1525 ; a volume was published in 1563, and other 
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inadequate compilations in 1596 and 1628, and finally the great 
Recoptlacton de Leyes de los Retnos de lai Indias of 1680 This 
code has enjoyed great fame, and in some wavs even extra\a- 
gant praise The greatest praise that has been given it is that 
Its dominant spirit through and through is not the mercantile 
aim but the political aim — the principle of civilization , and this 
praise it deserves It had various defects, however, of an 
administrative nature , and as time passed its basic doctrines— 
especially its minute administrative strangulation of colonial 
political life, and its monopolistic economic principles — became 
fatally opposed to conditions and tendencies in the colonies 
Two centuries in formation, the code of 1680 — rontinually 
altered by supplementary interpretation and application — 
was only one century in effect , for in the seventeen-sixties 
Charles III began, in a scries of liberal decrees, to break down 
the monopolistic principles of colonial commerce This change 
came too late to save the mainland colonies in America, but its 
remarkable effects were quickly seen m the aggrandizement of 
Cuba It IS in the history of this colony (as also in Porto Rico 
and the Philippines) that one must follow the later history of 
the Laws of the Indies (see Cuba) 

Of the Rtiopilat ton of 1680, hve editions were issued by the 
government, the last in 1841 (Madrid, \ vols ) , and then are later, 
puvate editions approved by the government Sec also [ M 
Zoraoia y Coronado, Bibhoteca de h^nlaiion nitramarma (Madiid, 
184^-1840, 6 vols, with appendices often bound as vol 7), J 
Rodriguez San Pedro, Lrgislacwn ultramartua iott(Oidada, covtring 
1837-1868 (12 vols , Madrid, iSbs-iaOS, vols 10-12 being a supph - 
meut) , the Bolctui opual del Miutitino do Lltyannu, toveung 
1869-1870, .nnd M Fernandez Maitin, Lowpilm ton hfiislalna dd 
^obimio V adtHiniitiaiioH < ivtl de VHtanmr (Ma<lnd, 1886 iS<)4) 
the gap of 1879 1886 can be filled for Cuba by the senes of Kealrs 
Ordena puhltcadui ev la Oaccta de la Habaiia (annual, Havana, 

1857-1898, covering 185 ^ 1898) 

INDIGO (earlier tnduo, from Lat mdunm, the Indian sub- 
stance or dye , the Sans name was hilt, from ntla, dark blue, 
and this through Arab al-nil, anniJ, gives “ aniline ”) one of 
the most important and valuable of all dyestuffs Until com- 
paratively recently it was obtained exclusively from the aqueous 
extract of certain plants, principally of the genus Indigojira 
which belongs to the natural order Leguminosae Small 
quantities arc also obtained from Louchocarpus eyaucicens 
(west coast of Africa), Polygonum tintorium (China) and the 
woad plant Isatts iinctoria The latter is of historical interest, 
since up to the middle of the 17th century it was the only blue 
dyestuff used by dyers in England and on the adjoining con- 
tinent, at the present time woad is still cultivated in Europe, but 
serves merely as a ferment in the setting of the fermentation 
indigo vat or so-called “ woad vat ’ used m wool dveing 

The bulk of the natural indigo which is brought into the 
market comes from India, while smaller quantities arc imported 
from Jav'a, Guatemala and other places The plant from which 
indigo IS made in Bengal is the Indigofera sumatrana, which is 
reared from seed sown about the end of April or the beginning 
of March By the middle of June the plant has attained a 
height of from 3 to 5 ft , and it is at this penod that the first 
manufacturing begins, a second crop being obtained m August 
The indigo is contained in the leaf of the plant m the form of 
a colourless glucoside, known as indican, Ci4H5»0,,N ‘IHjO 
This substance is soluble m water and by the joint action of 
an enzyme, contained m the le-af, and atmospheric oxygen it 
yields indigotine, the colouring matter of indigo It is on these 
facts that the manufacturing of indigo from the plant is based 

The plant is cut early in the mornmg and transported to the 
factory m bullock carts Here it is steeped in water m steepmg 
vats having a capacity of about 1000 cub. ft. for periods varvnng, 
according to circumstances, fiom nine to fourteen hours, when 
the liquid — the colour of which varies from a bright orange to 
an olive green — is run into the beating vats which he at a lower 
level The beating, the object of which is to bnng the liquor 
as freely as possible into contact with the air, was formerly 
done by striking the surface wuth bamboo sticks, but is now 
effected either by means of a paddle wheel or by forcing a current 
of air from a steam blower or a compressor through the liquid 


When the beating is finished, the precipitated indigo is allowed 
to settle, the supernatant liquid being diawn off and run to 
waste The indigo mud thus obtained, whidi is known as mal, 
IS strained, boiled for a short period for the jmrpiise of steiih/ing, 
formed into bars, cut into blocks of about ^ in cube and dried ‘ 
The actual amount of colouring matter yieldtd by the leaf is 
but small, averaging, according to Ch Rawson, o but the 
yield from the whole plant is considcr.ibly less, sime tlie stalks 
and twigs contain practically no colour 

bince the introduction on a large scale of synthetic indigo 
efforts have been made in India and in Java to plaie the cultiva- 
tion of the plant and the manufacture of the natural product 
on a more scientific basis But although many important 
improvements have been achieved from the agricultural as well 
as from the manufacturing [xunt of view, lesulting no doubt 
in the retension of a portion of the industry, the synthetic 
product has gained the upper hand and is likely to retain it 

Natural mdigoes vary considerably in composition, containing 
in some qualities as much as 90 % and in others as little as 30 "o 
of colouring matter The blue colouring matter whit h indigo 
contains is known as indigotine, but there are usually also present 
in small quantities other colouring matters su< h as indigo rid 
or indirubrme, a yellow colour known as kaempfcrol, indigo 
green and indigo brown, as well as indigo gluten and more or 
less mmer.ll matter 

'Jhe bulk of the mclig<) which now comes into the Kuroptan 
market is prepared synthetically from coal t.ii llu following 
figures inciic.atc the values of the imports into h nglaiid of 
natural and synthetic indigo, .ind are taken from the oditi.il 
Board of Trade returns — 



Natmal Indigo 

1 SynthelK liuhgo | 

1899 



lyoo 

542,089 


1901 

788,820 


1902 

198,043 


1903 

202,775 

1 10,970 

1904 

316,070 


1905 

1 10,902 

121,209 

lyoO 


M7.3-!5 

1907 

15^^97 j 

158, 1 

1908 

136,882 



During the period iSqcj-icjoS, the avciage prite of indigo h.id 
declined from a fraction under 3s to about 2s ajd p« r lb At 
first sight It might appear that the use tif indigo m haigland 
was rapidly declining, but this docs not luctssanly follow when 
It IS borne m mind that Ltjiidon was formerly thi' distributing 
centre of natural mdigo for the continent and Amenta 

Chemistry — Our knowlc'tlgc of the chcimstry of iiuhgo i-. l.trgtly 
derived from the cl.xssical rcsc.irches of A von H.ujti ,uid his 
collaborators In 1841 Lnlmanri .ind l.aiirctit ohsc'ictti th.tt on 
oxid.ition indigo yieltlcd isatin , ant] in i8^8 Frit/scht olitaincd 
aniline by distilling the dyestuff with jxitash In 1870 A v Baeycr 
.and Knop succeeded in preparing iiuhgotint by heating isatin with 
{ihosphorus tnchlorule, acetyl chloncle and phosphorus In tlx 
same year, C Engkr and A l-mmtrling obtained sm.-ill (luantitu s <jf 
the dyestuff by he.iting nitroacctophenone with so<la-hmi and /iiv 
dust, while m 1875 M v Nencki picpaitd it by th< fixxl ititai of 
indol by ozone Indol had been previously olitaincd fiom all^uiniti- 
oids by means of the pancicas ferment It wa^ not, hosccvir, until 
1880 that V Batyer, who hatl Ixcn at w'ork on the subject since 1865, 
was able to obtam indigotine from more 01 h ss (.isily accessible coil 
tar derivatives of known constitution 1 he most iinporbint of these 
synthetic prcxesscs due to the n searches of v Bacycr was tlie pro- 
duction of the dyestuff from ortho iiitroj'henylpropiolic aci<l (-n 
Propiolic Acid), whuh yields mdigofine on Ixing freatKl wuh 
caustic soda and a rcilucing agent such as grape sugar or xinthatc of 
soda Although used in sntall quantities m calico jirinting, it never 
attained any commercial nnportance as a means of jiroducing indigo, 
the cost of prexluction being far too high 

Many synthetic processes of preparing indigotine have smec been 
devised, but the one which stands out pre-t mincntly from a leehiueal 
point of view and the one which ultimately led to the commereial 
success of the synthetic product is that of Heumann who showed in 
1890 that mdigotine can be prep.ire‘fl by melting pheny Igly cexoll 


* For a full account of the manuiacture of mdigo in northern 
Behar see Ch Rawson, /ourn Soe Dyers and Colourists (}n\y iSgo) 
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(phenylRhtim), NH LHj LOOU, with caustic alkalis IIu 

yuld V. 's at ftist vtr> uiisatislactoiy It was sul>sMiucnll> found, 
huvMvtr, tint by st.irtirifj with phony lgl>t<xolI-ortho-carbox> he ■ 
ac kI tlu yuld w.u ■^iitficuntlv good to render the proicss a practical , 
siKds. 1 he starting-point lof the rnanufactiin ol syntlutic 

ludigo IS u.iphth done, C|nH„, which is oxidi/ed, by heating with j 
coiutntiatcil siilphuiic acid in the prtstiict ol a little morcuiy, to i 
phthalu, anhydridt, CbH 4(LO)/), which is then converted into 
ortho- uninobtn/oic acid, t ..Il^lNH ,)((.( ).H). by treatment with an ! 
alkahiu hypiKhlorite This acid is then condensed with mono- 
ihloi.in tic and to loim phen\ Igly cocoll-ortho-caiboxyhc acid, 
t.ilI^tMl ( Ha tO,4U)(COjH), whuli on Uing mtlUd with caustic 
alkah yields indoxy he acid, UOall, an«l this leadily j 

lusi s carbon dioxuU and jiasscs ov cr into mdoxy l^CgllaC^ 

By alkaline oxidation indoxyl is convert d into indigotinc 

Ihe pati nt htciatiue ol pioccsses loi bunging about the conversion 
of the i)h< nvlglvniu oi it-, larboxvhc and into m'loxylu acid, 
indoxvl and liuligotiiic is enotiiimis , a c iicuinstanco due to tlu fact 
that tlif i Ifu u nc\ of this operation controls the jince of the synthetic 
dyestiiH ( aiistic soda has been piacticalK given np, lx mg replaced 
pat til oi wholh bv caustic jiotasn , in addition, alkaline earths, 
.od'iiiiide, nitiidcs, alkah cai ludes, Ac , havi been used In Ji)o6, 
Mddii, Iannis iiul Bruiung p.iUnled the addition of had and 
soduim to I inixtiiif of c iiistic pota h and sod i the Basler 
( heimsrhe htibrik use a mixturi of caustic jKitash and soda at 210®- 
200® ■ I ion lahcnfeld adde<l slaked him or magm sia to the ftisei' 
alkah, with a subsequent hcMting in a ciiirent of ammonia .it 150“- 
too’, and in i(io8 patmtnl a pioiis^ wluum tho melt is heated 
under gnath ndiind piissntt this g.ivt a mid of 80-00",, 

Svnthctii indigo conus into the market < hieflv in tlie fotm of a 
20 paste but is alio sold in tlu solid state m the foim ol a powdei 
Iiuligotim, t „,11,||N .( >4, Is i <hu\ alive ol iiidol and its constitu- 
tion IS 



It can bo piipaitd in an almost piiic state bv extracting good 
<liuliti(s ot Bengal 01 lava mdigo or sviitlutu mdigo with boiling 
nitiolu ii/c III , fioiu which it ciystallircs on cooling m <laik blue 
ciystaD having a nu t.illu slum When luatcd in an open vessel it 
uadily V olatiliics, ynlding a violet \.i|>oiii wlinli e'ondciws on 
cooling m till foim of civst iN liuhgotiiu i-. also soluble m boiling 
miline oil ipimohiu , gl.u lal acetic acid and chloroform, but i-> 
iiisoliible 111 water, dilute aciiN and alkalis and ordm.iiv solvents like 
.iKoliol, cllui, Ac Bv iiilru acid mid manv otiii r oxidizing agcsit^ , 
it u le.uhlv converted into isatiii, Iliatid with concm- | 

trated sulphuric acid it viilds i disulphontc acid, t lsC),!!)^ | 

the sodium salt of which linds application vs an acid coloui m wool 
dvcing uudci the n.iinc of liuligo c at mine ' Bv the action of re- ' 
diuing agents, mdigotini is coiucitcd into u'hit< , ( ihUj^N/L, , 

wine li is u' uliK ' olnble in alkah 01 milk of hme with a v ellow coloiit , 
On exposing the alkaline solution to the ait the mdigcv white is ' 
rapullv oxuli/esl back to mdigotiiu , and on these two leactions the 
application ol mdigo m dve.ug and printing is Ivise'd (Sec Dx 1 im. ' 
and 1 1 \ rii u Pkiv rixc ) 

Vaiious halogen (chloimc* and bromine) sub titiitne derivative's of 
mdigotme have lucn mtroeluct'd which, while not ehltei ing cssenti<ill\ 
Ironi oulinarv mdigo m their prope'rtus product* for the most part 
ledder shades m dvemg I'hev aie claimexl to b< faster and linghter 
colours It lias Ixuii shevwa hy Fiieeilandi r (Ber , Te)OQ, 42, p 70*)) 
that the r< ildish vmlet cokmimg matter obtamul from the colour- 1 
yielding glands ot the mollusc Murex btandans. In' mexins of which 
the famoii'. I v nan pin pie of the ancients was el\ed, is a dilirommdigo, 

( iiill|+Bt jN jDj A ne‘w elepAitiire* in the svnthetic elvestutfs belong 
mg to the indigo gioup was maugmuted bv the di^coverv in 1006 
bv P FiUHllaiuleT of thiomdigo led, a deuvative of thionaphthe'n, 
which is loinu'el Irom phenv Ithioglvcol - ortho - e irlxvxvhc acid, 
''Ubstance, on boiling with alkali and 

then with dilute acid vieKK tliioineloxyl, which 

IS roiiverteil bv alkaline esxulation into thioiiuligotm, leaving the 
constitution The new dye-stufl is 

tlurofoie analogous to indigotine. freim which it differs bv having 
tlu imino groups leplued bv sulphur atoms Thiomdigo red can 
be Toarhlv crystallized from Uuliiig benzene, and forms leelehsh 
brown e r\ staK possessing a metallic reflex Ihiomehgo scarle't, 

C H . IS al si obtained svntheticallv Both 

products conic into the market m the form of pastes and are used 
in dyeing like mdigo (see Dxei.xu) K ) 

' Althoiigli bright sliadcs ol blue are produced with this derivative, 
they are not la-.t 


INDIUM (symlxjl In, atomic' weight 114 8), a metallic chemical 
element, melutled m the sub-group of the periodic classification 
of the elements conUinmg aluminium, gallium and thallium It 
was tirst elfseovcrcd m 1863 by F Reich and I’h Rii liter (/owrw. 
fur prak C hem , 1863, 89, p 444) by means of its spectrum. 
It occurs naturally m very small quantities in zinc blende, 
and IS best obtained from metallic zinc (which contains a small 
quantity of mdium) by treating it with such an amount of 
hydrochloric acid that a little of the zinc remains undissolved , 
when on standing for some time the indium is procifvilatcd on 
the undissolved zinc The crude prorluct is freed from basic 
zinc salts, dissolved in nitric acid and the nitric at id removed 
by evaporation with sulphuric acid, after which it is {irecipitated 
by addition of ammonia The precipitated indium hydroxide 
IS conv erted into a basic sulphite by boiling with excess of sodium 
bisulphite, and then into the noimal sulphite by dissolving 
in hot sulphurous acid This salt on strong ignition leaves a 
residue of the trioxide, which can Ise converted into the metal 
by heating in a cui rent of In drogen, or bv fusion with sodium 
(C Winkkr, fur prak f //rw , 1867, 102, p 273) Indium 

1 IS a soft m.dliable metal, melting at 1 C' Its specific gravity 
j IS 7 421 and Us spetilic heat o 0^695 (R Bunsen) 

Indium oxide, In.O,, is a yellow powder whith is formed on 
Ignition of the hy droxide It is readiJv reduced on healing with 
■ carbon 01 hvdiogtn, and does not pass into an insoluble foim 
I when Ignited 'Ihe hvdi oxide, In(OH){, is prepared, as a gela- 
tinous precipitate, bv .idding ammonia to anv soluble indium 
suit It lb readily soluble in caustic potash, but insoluble in 
aninioni.i 

Three chlorides of indium are known the Inc/z/onJc , InCl,,, 
a deliquescent salt, formed by heating a mixture of the oxide 
and carbon m a lurrcnl of chlorine, the dtehloride, In('l,, 
obtained b\ heating the metal m hv'tlruchlonc acid gas , and 
the monoihlondi , InC 1 , which is prepared by distilling the vapour 
of the cli( blonde over metallic indium The mono- and di- 
chlorides art decomposed by water with the formation of the 
trichloride, and separation of melulhc mdiuin Indium Sulphate, 
ln,(h()4)„ IS obtained as a white powder very soluble in water 
by evapmatmg the tnoxidc with sulphuiic acid tonientration 
of the aqueous solution in a desiccator gn^es a deposit of cry’stals 
of a veiv deliquescent salt, 11^111,(804)4 8H ,0 An indium 
ammonium alum, In,(S04), (Nn4),sd4 24 HjO is known 

The atomic weight of mchum has been determined by C 
Winkler and b\ R Bunsen by converting the metal into its 
oxide Ihiel {Her , 1904, 37, p 1135) obtained the values 
115*08 and 11481 liom analyses of the chloride and biomide, 
whilst!' ( Mathers (.4 Aw /C’6’,i907,u 352) obtained 1 14 88 
and 114 86 Indium salts can be itcognizcd by the dark blue 
colour thev give in the flame of the Bunsen burner . and by 
the white beads of metal and the v ellow incrustation formed 
when heated on chtU-coal with sodium carbonate 

INDIVIDUALISM (from Lat, individualts, that which is not 
divided, an individual), m political philosophv , Uie theory of 
government according to which the good oi the state consists 
m the well Iveing and free initiative of the component members 
From this stancipomt, as contrasted with that of the various 
j forms of socialism {q v ) which subordinate the indivudual to 
the community , the community as sudi is an artificial unity 
I Individualism is, however, by no means identical with egoism, 
j though egoism is always individualistic An individualist 
I mav also be a conscientious altruist he is by no means hostile 
I to or aloof from society (any more than the socialist is necf ssarih 
I hostile to the individual), but he is opposed to state interference 
1 with individual freedom wherever, m his opinion, it can by 
' a\ oided The practical distinction in modern society is nccessanlv 
I one of degree, and both “ individualism ’’ and “ socialism ” 
I are very vaguely used, and generally as terms of reproacJi bv 
1 ojyponents Every practical politician of whatever party must 
i necessarily combine m his programme individualistic and socialist 
principles Extreme individualism is pure anarchy on the 
I other hand Thomas Hobbes, a characteristic individualist, 
I vigorously supported absolute government as necessary to the 
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well-being of individuals Moreover it is conceivable under ' 
given circumstances that an individualist might logically ad\ ocate ' 
measures {e ^ compulsory military' service) which conflict with ' 
individual freedom In practice individualism is chieflv con- [ 
cemed to oppose the concentration of commercial and industrial | 
enterprise in the hands of the state and the municipahtv The j 
principles on which this opposition is based are mainlv two j 
that popularly elected representativ'es are not likely to have 
the qualifications or the sense of responsibility required for dealing j 
with the multitudinous enterprises and the large sums of public ■ 
money involved, and that the health of the state depends on j 
the exertions of individuals for their personal benefit 

INDO-ARYAN LANGUAGES. “ Indo-Ar>'an ” is the name I 
generally adopted for those Aryans w'ho entered India and settled | 
there m prehistoric times, and for their descendants It dis- j 
tmguishcs them from the other Aryans who settled in Persia i 
and elsewhere, just as the name “ Arvo-Tndian ” signifies those i 
inhabitants of India who are Aryans, as distinguished from i 
other Indian races, Dravidians, Mundas and so on A synonym , 
of “ Aryo-Indian ” is “ Gaudian ' or “ Gaurian,” based on a | 
Sanskrit word for the non-Dravidian parts of India projicr j 
These two words refer to the people from the jiomt of view' of | 
India, while “ Indo-Aryan ” looks at them from the wider 
aspect of Indo-Luropean ethnology and philolog>' The general ! 
history of the Aryan languages is treated in the articles Indo- | 
Europkax T-angi'ai.es and \ryan Hero we pnipose to offer ' 
a brief review of the special course of their development m | 
India I 

Most of the Indo-Arvans branched off from the common j 
Arj'an stock in the highlands of Khokand ami Had.ikshan, | 
and marched south into what is now eastern Afghanist.in 
Here some of them settled, while others entered the Punjab 
by the valley of the river Kabul This last migratii'ii was a 
gradual process extending over several centuiics, and at different 
epochs different tribes came in, speaking different dialects of ' 
the common language The literary records of the latest times 
of this invasion show us one Indo-Aryan tube complaining of 
the unintelligible speech of another, and even ele*n\ mg to it 
the right of common Aryan-hood 

The Piidca Languaga, - Before proceeding farther, it is j 
advisable to discuss the fate of anothci small group of languages j 
spoken in the extreme north-w'c'st of India After the great | 
fission whiih separated the miim body of the Indo-Arvans from 
the Iranians, but before all the special phonetic characterislics ‘ 
of Iranian speech had dev'clopc^ another horde of inv.ulcrs 
crossed the Hindd Kush from the Pamirs, journeving direetlv 
south Ihey occupied the submontane tract, including the 
country round Chitral and Gilgit, Kashmir and Kafiiistan j 
Some even followed the course of the Indus as far us Sind, and | 
formed colonies there and in the western Punjab Here thev 1 
mingled with the Indo-Aryans who had come clown the Kabul 
valley, and to a certain extent infected the local dialect with 
then idioms How far their influence extended over the rest ' 
of India IS undecided, and will probabb never be known, but i 
traces of it hav'e lieen detected by some inquirers even in the i 
dialects of modem Marathi Those who remained behind in 
the hill country, the whole of which is popularly know'n as 
Dardistan, were isolated bv the inhospitable nature of their 
home and by their own savage ch.iractcr Thev seem to have 
had customs allied to canniluhsm, and in later Indian literature 
legends grew around them as a rate of demons called PtsScas, \ 
<i/iO(/>dyot, who spoke a barbaric tongue called Paiidci This 
language ap|)ears now and then in the .Sanskrit drama, and 
Sanskrit philologists WTote still-extant grammatical notices 
of Its peculiarities. These show that it possessed an extremelv 
archaic character, and the same fact is prominent in the Pi^ca 
languages of the present day Some words which were spoken 
m the oldest time are preserved with hardly a change of letter, 
while in India proper the corresponding forms hav'e either ' 
disappeared altogether or have been so changed as to be hardly 
recognizable at first sight The principal modem Pi^ca 
languages are three or four spoken in Kafiristan, Khowar of 


Chitral, ShinA of Gilgit, KAshmTrT, and K6histAni Tin last 
two are border tongues, much mixed with the neighbouring 
languages of India proper The only one which has anv litcratui < 
is Kashmiri {qv) The rest are entirely uncultivated 'I heir 
general diaracter mav be described as purllv Indian and jiartlv 
Iranian, although thev have in their isolated position developeil 
some phonetic laws of their own 

I»(io-Ar\'an C la^ufi.a/ion . — I’he oldest specimens of Indo- 
Aryan speech which we possess very closely risemblo ttie oldest 
Iranian (see Persia Lottguage) I lure are passages in the 
human Avesta whuh can be turned into good Vedic Sans- 
krit bv the application of a few simjile phonetic laws it is 
sufficient for our present purposes to note that after the si jiaia- 
tion the development of the two old fomis of speech went on 
independentiv and followed somew'hat different lines I his 
IS most marked in the treatment of a nexus of two eoiisonaiits 
While modern Iranian often retains the nexus with little or no 
alteration, moelern Indo-Aryan prefers to simplify' it I’or 
instance, while the old Aryan sth becomis <’/ or is/ in modirn 
Persian, it beamies Kh or th m meulern Iniio-Arv .in Similarly 
bhr becomt's b'r in the former, but bbh or bh m the latte r '1 hus - 

, Old Imlo-Aiv.an j Old liaiuan , Modern 1\ j sun Hindi 

sthdna- ' ttana- s'tSn or /ArinJ, a jdaie 

' bhrStar- 1 urdtar- b*iSdat /Viiii, a bn ther 

rile eailiest extant htcrarv record of Indo-Arvaii languages 
IS the collection of hvnins known as tlu Rjg-\cda i\s we have 
It now, we may l.ikt il .is representing, on the whole, the pai tii ular 
vermicular dialect spoken m Llic exist of the Punjab .md m the 
upper poition of the G.ingetic Dual) where it w.is (oinpilcd 
Ihe tube which spoke this dialect spread east and south, and 
their h.ibitat, as so exlendid, between the riinjah uml the 
modern Allahabad and reaching from the llimalava to the 
Vindhy allillsin the south, became known to SansknLgeographe rs 
as the Madhyadesa or “ Midland, ' .ilso callid ArvdvarUJ, or the 
“home of the Aryans” The language spoken luri received 
constant literary culture, and a refined fonn of its an hau 
dialed bee.ime fixc'd by the labours of grammarians about the 
year 300 lie , receiving the name of Sam\krta (Sanskrit) or 
“ purified,” m contradistinction to the folk-speech of tlu sajnc 
trad and to the many Indo-.Aryan dialects of oth' r p.<rts of 
India, all of which were grouped together undir the title of 
Prdkrta (Prakrit) or “ natural,” “ unpurificd ” Sanskrit (</ v ) 
became the language of religion and polite literature, and thus 
the Midland, the native land of its mother dialect, became 
aectpU'd as the true pure home of the Indo-Aryan people, the 
rest being, from the point of view of educated Indue, more or 
less barbarous In later times, the great lingua franca of Ineii.i, 
lliiidostani. also took its origin in this irae I 

Round the Midl.ind, on three side.s- west, south and east 
lav a country inhabited, even m \ edie times, liv other Indo- 
Aryan trilies Ihis trad included the modern Punjab, Sind, 
Gujarat, Rajputana aith the country to its cast, Oudh aiiei 
Behar Rajputana belongs gi^)graphic.illy to the Midland, 
Iiut It was a late conquest, and for our jirescnt purposes m.iy 
be (onsidereid as lielonging to the Outer Band Ihe various 
Indo-Aryan dialects spoken over this band were all more closely 
related to each other than was any of them to the language of 
the Midland In fact, at an early period (d the linguistic history 
of India there must have been two sets of Indo-Aryan diaU'cts, - 
one the language of the Midland and the other that of the 
Outer Band * Hoernle was the first to suggest that the dialects 
of the Outer Band represent on the whoh the language of thi 
car'ier Indo-Aryan immigrants, while the language of the Midland 
' Attempts have Ixjen made to discover dialectic variations in tin 
Veda itself, and, as originally compejsed in v.inous paits of the 
Punjab wiciclv distant from each other, the hvmns probably did 
contain manv such But they' have fieen cxlited by compilers whose 
home was m the Midland, and now their language is fairly uniform 
throughout In the tunc of As6ka (^50 n c ) there w-erc at least two 
dialects, an eastern and a western, as well as another in tlu* extreme 
north-west The grammarian Patafijah (150 cc) bu ntions the 
existence of several dialects 
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was that (if the latest comers, who cntereci the Punjab like a 
wedge an(^l thrust the otlurs outwards in three directions 

As iMiK went on, the population of the Midland expanded 
and lorced the Outer Band into a still wider tircuit 'Ihe 
Midland ( oiuiuertd the eastern Punjab, Rajputanu with Gujarat 
(where it rcadud the sea) and Oudh With its armies and 
Its settU rs it catrud its language , and hence in all these territories 
wc now hnd mixed forms of spiich I'lu basis of each is 
th.it of the Outer Band, but the body is that of the Midland 
Moreoser, as wc leave the Midland and approadi the external 
bonJers ot this tract, the influence of the Midland henguage grows 
wc.ikir and weaker, and traces of the original Outer language 
become more and more prominent In the same wa) the 
languages of the Outer Band were forced farther and farther 
alield riure w.is no room for expansion to the west, but to 
the south It flowed ovir tlic Maratha country, and to the east 
into Orissa, into Ih ng.il and, last of all, into Assam 

The state of affaits at the present day is therefore as follows 
There is a Midland Indo-Ar)an language (Western Hindi) 
occupying the Gangetic Doab and the country immediately 
to Its noith .ind south Round it, on three sides, is a band of 
mixed langiivgcs, P.injabi (of the cx'ntrul Punjab), Gujarati, 
R.ijasth.ini (ol R.ijputana and its neighbourhood), and Rastern 
Hindi (ot Oudh .ind the countrv to its south) Beyond these 
again, then' is tlu b.ind of Outer Languages (Kashmiri, with 
Its I'ls.ica basis), L.diiida (of (hi western Punjab), Smdhi (here 
(lie band is broken by Gujar.di), Marathi, Oriya (of Orissa), 
Bih.iii, Bengali .ind Ass.'imese 1 here are .dso, ,nt the present 

d. i) , fndo-\r\an l.ingu.igc s in the Himal.iya, north of the 
Midi. ind I'hc'sc belong to the Intc rmediate Band, being recent 
import. Uioiis bom K.ijpiit.ina Flu Midland language is there - 
foie now tnelosid within a ring fence of fntermedi.ite forms 
ol speech 

We haye sexn that the word “ Fraktil ” means " natur.d 
or “ sern.ie ular." .is opposed to the “ punfieel ” htci.iry Sanskrit 
hrom (his [loint of mcw e\cr\ xernaiular of India, from the 

e. iilicsl times, is a I’r.ikrit 'Ihe Rig-Veda itself, composed 
long be toil* the birth of ‘ purilicd ’ Sanskrit, lan onl\ be con- 
sidered .is will ten in ,in old \ernacular. and Us langmige, 
together with the other contemporary fndo-Ary.m diale*cts 
which never attained to the honoui of " purification,” may he 
e.illcd the' PrinKuv Prakrits of Indi.i If we compare literary 
Sanskrit with cliissu al I/itm (see Brandreth, ” 'Fhe Gaurun 
eomp.uid with the Romance L.mgu.iges,” Journal of the Roval 

Uiafit Sodetv M (1S71)), 287 , xn (1.S80), 335;), then these 
Prim.m Prakrits eorrespond to the old Italic eli.ale'cts con- 
tempor.irv with and related to the literary language eif Rome 
I he> were sy nthetie l.mgu.iges witli f.urly compile ated gr imm.-irs, 
no objection to b.irsh combinations c)f consonants, anel several 
gr.imm.itii al forms strange to the classical speenb In the 
course ot cc nturies (while liter.arv Sanskrit remained stereoty peel) 
they dec.ived into Stiotularv Prakrits 'Ihese still rcnnained 
synthetic, and still ret.uned the non-classical forms of grammar, 
but diphthongs and harsh combinations ot consonants we*re 
eschewed I hey now corresponded to the post-classical Italic 
duilc'c ts Just IS Sanskrit (and the Primary Prakrits) kjiewv 
of a cU\ called K.iuvimbl, which wms known as Kbsambi to the 
Sc'cond.iry Prakrits, so the real Umbnan name of the poet 
know n to literature .is Plautus was IMotfii )s Again, as the Latin 
hutuco became hittma, so the Prmi.irv' Prakrit bhakla- became 
the Sccnnd.irv bhatta- In India the dislike to harsh consonantal 
sounds, a soit of glottic la/iness. finally led to a condition of 
almost ahsolute llmdity , e.ach word of the Secondary’ Prakrits 
iiltimateb becoming an emasculated collection of vowc’ls hanging 
on to an occasional consonant This weakness brought its own 
Nemesis ind trnm, say, \ n 1000 we find in existence the senes 
of modern Indo-Aryan veinanilars, or. as they may be called, 
TirUary Prakrits, closely corresponding to the modern Romance 
languages Here we find the hiatus lietween contiguous vowels 
abolished b\' the creation of new diphthongs, dec lensional and 
conjugational terminations consisting mendy of vowels becoming 
worn aw.yy, and new languages appearing, no longer synthetic, 


but analytic, and again reverting to combinations of consonants 
under new forms, which had existed three thousand years ago, 
but which two thousand y ears of attrition had caused to vanish 
It IS impossible to fix any approximate date for the change 
from the Primary to the Secondary Prakrits We see sporadic 
traces of the secondary stage alreacJy occurring m the Rig-Veda 
Itself, of which the canon was closed about looo bc At any 
rate Secondary Prakrits were the current vernacular at the time 
of the emperor Asoka (250 b c ) Their earliest stage was that 
of what IS now called PdU, the sacred language of the Buddhists, 
which forms the subject of a separate article (see Pali) A 
still later and more abraded stage is also discussed under the 
head of Prakrit This stage is known as that of the Prakrit 
par excellence When we talk of Prakrit without any qualifying 
epithet, we usually mean this later stage of the Secondary 
Prakrits, when they h.id developed beyond the stage of Pali, 
but before they had reached the analytic stage of the modern 
Indo-Aryan vernaculars The next, and final, stage of the 
Secondary Prakrits was that of the Apabhramsas Ihc word 
Apahhramsa means “ corrupt ” or ‘‘ decayed,” and was applied 
to the vernaculars in contrast to the Prakrit par cxdllence, 
which had m its turn (like Sanskrit and Pali) become stereotyped 
by being employed for Iilciature It is these Apabhrani'^ai 
which die the direct parents of the nic'dein vernacular The 
following us a list of the Indo-Aryan veinaculais, showing, when 
known, the names of the ipabhrandUi from which they .ire 
sprung, and the number of speakers of each m the year icjoi — 


\ iimboi nf 
Spe.iktrs 


Gaurjaia 
Sauiasc' na 
Ar<lhainAgaclh.a 


, -i I anguaqt of the Midland 
Wistcrii Hindi 

i B InicrmciUati languages 

, Rajasthani 
I'aliari LiUiguagc^ 
t.nj.u.iti 
l*afi|iibi 
1 .istcrii Hindi 

t Onti r I anguages 

(a) \ atth-lVt'sfcrn Ctoup 
Kashmiri (with a Pi'^.’ica 

'1 basis) 

I K6histani (with a Pisaca 

I basis) 

; I ahiuia or Wistcin Pahjibi 
Smdhi 

(b) Southern Language 
Maid (hi 

(<) Lastirn Group 
Bihaii 


Of these, the Pah&ri languages are offshoots of R.-ijasthanT 
imported into the Himal.iya Kohistanl includes the mixed 
dialects of the Swat and Indus Kohistans The census of 1901 
did not extend to these tracts A full account of the Apabh- 
ramsas will be found in the article Prakrit 

Although the modern Indo-Aryan vernaculars are not derived 
from Sanskrit, and though all, or nearly all, are not derived 
from the language of the Rig-Veda, nevertheless, as these are 
almost the only sources of our information as to what the Primary 
Prakrits of India were, and as all Primary Prakrits were related 
to these two and were in approximately the same stage of phonetic 
development, they afford a convenient means for c arry mg out 
historical investigation into the origin of all the modern Indo- 
Arv'an vernaculars to its legitimate conclusion At the same 
time they are not always trustworthy guides, and sometimes 
fail to explain forms derived from other ancient contemporary 
dialects, the originals of which were unknown to the Vedic 
and classical literature. A striking example is the origin of the 
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very common locative suflix -e This can lie traced through ' 
the Apabhramsa -ht to the Pah -dht There all Indian clues , 
cease, and it is not till we recognize its relationship to the Greek 
- 0 i that we understand that it is an ancient Indo-European 
termination kept alue in India b\ some of the Primary Prakrits, 
but Ignored both by the dialect of the Rig-Vcda and b> literary | 
Sanskrit With this reservation, a short comparison of Sanskrit I 
with the vSecondary and Tertiary Prakrit developments will be i 
of interest As the Pah and Prakrit stages arc fullv treated | 
under their proper heads, very brief references to them will I 
be sufficient I 

4 Vocabulary —Hit ground ol all the vocabularies of the modem 
Indo- Vryan vernaculars is, of course, the vocabularv of \ryan India 
111 the Vcdic period Thousands of words hav’c descended Irom the | 
laihest times and are* still in existence, after passing through certain , 
changes subject to well-known phonetic laws \s manv of these J 
laws are the same for cveiy languagt , it follows that a large stock of i 
woids, which pnneipallv tliffer iii infleetion, is common to all these j 
modem forms of speech Ih«sc words, which natives believe' to be I 
deiiv^ed fiom Sanskrit itself, are called bv' them tadhharu, t c hav mg 
' that ’ (sc Sanskrit, or, more corrc'ctly, the Primaiy Piakiit) for its j 
origin ” As the language of the Midland is deiivid from the old | 
dialect of whicli Sanskrit is the polishul form, it is ai)proximatel> j 
true to say that it is donvxd from th it form of speech, and its nativ e j 
vocabulary (allowing for phonetic development) may be saiel lei be , 
the same as that of Sanskrit But the farther we go fieiin the Miel- > 
lanel, the inoic examples we mee't of a now class of woids whieh | 
natives of Ineha call de<va or " countiy-boin ” Most eif these .ire ] 
really alsei tadbhavas, descendants of the olel Primarv Prakrit elialects > 
spoken outside the Midlanel, eif whose existence native scheilars teiok \ 
no account Finally , owing to the e ver-present influence of hte rarv ! 
Sanskrit, worels are, anel have been for many gcneratiems, boiroweel [ 
direct from that language Some of these borroweel yvorels aie elue ] 
to tlie existence of Sanskrit as the language of religion 1 In ir use is . 
paralleled by the emplovmf'nl of Grei k and Latin words for leligiuus ' 
technical tcinis in all the l.inguage s of T uiopc Others are tee Imu al i 
terms of aits and seieiiees, but most of those whuh we m< < t aic \ 
simply employcel for the sake of fine langiuigt, mueh as if some puiist I 
wcit to insist on employing hldford instiad of ‘ lord ” m wilting , 
English These Sanskrit words are known as fahama or the same 1 
as ‘ that ' (vr Sanskrit) " The numbei of tatsamas employed varus 1 
mueh In languages such as Panialn which have little or no ht< i i- ' 
ture, .end in the speech of tlu peasauti v all ovot Ineluv, they arc f< w m 
numbei In the modern liteniiy Bengali a faPi standard ol literary ' 
taste has ltd to their emjilfjymcnt m ovti whelming numbeis, an<l the i 
homely vigoious home -speech, which is itself e.ipable of cxpitssing | 
every ide.i that the mind of m.in can eonteive, flouiulers alK>ut i 
awkwardly enough under the yveight of its Ixnreswed plume's The i 
native vocabulaiy of the medem ludo- \ryau vernaenlars is thus | 
m uh \ip ol tadhhavas, dl’-^vas M\i\ ialsantas ; 

llu Pravidian languages of southern India have .also eeminbuted 
.1 small ejuota to the Indo- Aryan vocabulary Most of the words 
hav'c been given a colour of contempt m the process ol Ixsrrowing 
Thus the word pi//d, a cub, is realiv the Dravidnin pillai, a son 
But the most important aeen tion fiom outside comes fieim Peisian, , 
and (thiough Persian) fiom \rabic 1 his is eluc to Mahomineelan I 
influence In the Mogul courts Persian was for long the language of 
politeness and literature, and words belonging to it hltcrcd into all 
stages of society The proportion of these Persian words v.iries 
greatly m the different languages In some forms of Western Hindi 
they have almost monopolized the v'ocabulary’, while in others, such 
as Bengali and Marathi, the number is very few Instancess of 1 
borrowing from other languages are of small importance ' 

B Phonetics — The alphabet of the Indo- Aryan languages is, on the ■ 
whole, the same as that of Sanskrit (q v), and the system of trans- 
literation adopted for that langurge is also followed for them ' \ 
Some new sounds have, however, developed in the Secondary and * 
Tertiary Prakrits New signs will be used for them, and will be i 
explained in the proper places Sanskrit knew only long i and o, but 
already in the Secondary Prakrits wc find a corresponding short pair, i 
e and n, of which the use is considerably extended in the te rtiary' stage ' 


> The NSgari (see Svxskrit) and allied alphabets, when employed 
for modem Indo-.Aryan languages or for Prakrit, are transliterated ! 
m this work according to the following system — ' 

aftiiuQj-feeaiSioOauSTiih (anusvdra) (anunSstka) h (ctsarga) 
k kh g gh rc 

c (Is) ch (tsh) I (dz) jh (dzh) fl 
t th <J (r) «^h (rh) 1 jh n 
t th d dh n 
p ph b bh m 
y r 1 v (w) 

Special sounds employed by particular languages are descnlied 
m the articles in which reference is mfidc to them Here we may 
mention d, sounded like the aw m " law,” and d, o, tl, pronounced as , 
in German 
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I he Sanskrit diphthongs <h and Ju disaiipeaicd in the secondary 
stage, e and 0 being substituted for them rvspectiyely On the other 
hand, in the samt stage, vve frequently come across pairs of vowels, 
such as at, ati, with a hiatus between the two members In the 
teitiary stage, these pairs have been lombined into iieyv diphthongs 
(It and au, shorter in pronunciation th.in di and Ju 1 he prominti.i- 
tion ol at and at may lx compared with th.it of the Lnghsh ayi 
and ' 1 ” respeetivelv In the l.inguages of the Outer Band, theie is 
again .1 tendeiiev to wtaktn this new at to i, and the luw an to o 
All the Urtiaiy languages weaken a short hnal vowel In most u is 
elided altogether in jirose, but 111 some of those of the Outer Baud 
(Kashmiri, hiiidhi .inel Bihaii) it is half luoiiounecel Some ol the 
Outer langu.igus have also dtvelojied a new ei-souiid, coin sjxmding 
to th.it ol a m the t.ermaii Maun the sliess-.icct iit ol il.issieal 
Sanskiit has as a lule been jireseived throughout In the tertiary 
stage it gtiieially lesolves itself mto ialliiig on the ante'-jieuullimate, 
if the jie'millimate is sheut 11 the latter is long it takes tlie aeeeiit 
In the eastern languages there is a teudmev to thieiw tlu .aeecut eve*ii 
fartlicr b.ick Iheie is also every when a tendeiiey to lighten the 
proniineiatiem ol a shoit vowel alter an .ueented syllable, so that it H 
liarely audible Ihus, cal“tJ lor calatJ lii some di.ihets, eg the 
Uielu form of VVesteiii llmeli, this imiieileet ' vowel h.is alteigether 
ihsappeaieel, as in laita 

The tcitiiiv laiigu igcs have on the whole jiresiiveel tlie lemson- 
nntal system e>f the secondary stage, piefirrmg, hnwevei as .1 i ule 
to ‘inijilify' double eoiisonaiits, with ioinj)enH.itorv leiigiluiung ol 
the lueeeeluig vowel Ihus, foi Sanskrit hasfa-, a haiul. we have 
Seceinehiry Piaknt halfha-, fe'itiaiv hath Some terti.iiv laiigu.igcs 
have both hatth and hath others (like (jiijarati) have only hath 
while others (like Panjabi) have only hatth In the extiime nentli- 
west, Sinelhi and Lahnda, under the mfluenu* ol Hit Pisaea language s, 
siinjililv the tlouble eemsou.iut without comjH iisateii y Itiigtluiimg, 
set that we have hath \gam, many languages of Hit Onto Banel 
shtnv a temlenry to avoul aspiration, so that K.islmiii 1, Marathi, 
Bengali ami others have hat It is will Known that the Iranian 
languages change s to A ilic rtiliaiy Piaknts of the Outer Bane! 
hnd an.ilogous diUicuUy m pronoummg a sibilant 1 ht north- 
westeiii l.iiiguagi s ehange it to h as in Peisiau Marathi ehaiiges s to 
< be fort jealatal sounds and the s,atTu change otturs 111 Btng.eli in the 
case of < very uiitompmmdiel sibilant 1 astern Bengali and Assame se 
go faither Here s is again soumleel almost like h On tin otliir 
liaml, m the Mnlland, s rarely littonus k am! then only when imeiial 
In the Outci langii.igi s the palatal eonsoiiants arc also liable to 
change , ; ami jh ajipioach the sound ol z, ami e <iiul e/i often become 
/a, or. m the F ast, .1 simjile v 1 hus, the Mnll.ind iJKar,Ji sirv.iiit. 
Is pronounce <l tsJUar tu Mai.ithi, and the Miellaiid mdeh, lish, is 
semmled was m Maiathi, lit ng.ali and Assamese 

C Dcilensiou —In the late st stage of the Stcondaiy Pr.ikiits the” 
neuter gender lj< gins to dis.ippcar, and in the tertiary stage, except 
in Guj.u.iti ami Mai.alhi, it is ne.irlv altogether w.inting I Isi whe ic 
we only come across excasional relics of its emjilovmtnl In some* 
of the tertiary languages grammatical gender, as ihstinet from sexual 
gemler, h.vs elis.ipjKareel as entirely as it has in Lnghsh I he elti.d 
number ha<l alre.idy fallen into ehsuse in tlic Stcoml.irv Piaknts 
In the secondary stage wc see a gradual simplification of grammatical 
form ami a disappearance of case endings 1 he comjihe ate d Sans 
lent system is more and more supersedcel by the simple uniformitv 
of the elc'clension of a-bases One by one the ease tmiings were <lis 
caidtel, ami cases were cemfounded with one .mother till .at length in 
[pabhrathia only’ one or two forms remained for each nuiiibcr In 
the tertiary stage there remain in most langii.igos only two eases, 
which we may call the nominativ’e ami the oblupie Hit litter can 
lie employed for any c.ase except the nominative, but the sense is 
usually dtfincel bv the aid of help-words called jiostixisitions It is 
a linguistic rule that languages in vvhie h the genitive jitetedes the 
governing noun jirefer sulfi-^es to jirefixcs ami vice veisa,* and, as 
the genius of the Indo Aryan languages eloes require the genitive to 
lx prefixtel, these htlj) words take the form of suffixes In the 
Midlanel they arc still separate words, but m the Outer B.md eae h has 
111 general become incorjxirated with the main word to whith it is 
attached Thus, the Midland ghord, a horse, has its obliepie form 
ghiui, gentive ghore her, but Bengali has obliejue form ghora, gcnitiv'e 
ghorar contractcel from ghord -i {h)ar The ground jinnciph s of 
eleclension m all tertiary languages are the same, but as each employ s 
different postpositions the systems of declension vary considtrablv 
Marathi is the only true Imlo- Aryan language which has preserved 
anything more than sixjradie relies of the old system of e.ise le rmina- 
lions 

D Conjugation — Two tenses, the present and the imperative, of 
the old synthetic system of conjugation have survived in all the 
Tertury Erakrits, and in some of them we also find the ancient 
future All other tenses are now made fxn[)hrastit:aUy, mostly 
with the aid of participles to which auxiliary verbs may ot may not 
be added The participles employed arc all survivals of Hie old 
participles of the jiresent, of the past and (m some languages) of the 


* The origin of the postpositions is discussed in the article 
Hindostani 

* See P \V Schmidt in Mttteilungen der Wiener anthropologtschen 
Gesellschaft, xxxiii 381 
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future I lie past and luture participle-i are passive in their oiiRin, 
and litiicc tenses lormcd with these participles must be construed 
ijissivcly thus, iiisUad of ' 1 stunk him ' \vt must say, cither 

Ik w.is striK k by me, " or cLic (tmper ion.illy) it w.is struck by me 
witli uftu IK ( to liim '■ So, for an infiansitive verb we havi , cither 
■' 1 ,itn K'fni , “ or it is gone by tno " In the lan^mige of the Midland 
this K <|Uilt simple and dear, but in those ol the Outer liand tin 
siil.jfit (in the instrumental, oi as it is nsuall> called " agent ” casej 
is ukIh aled by nuansol jironominal sulhiec's attai bed to the participle 
or luxihary yerb , thus (litng/ih) mdrtla + am, struck s b\- me, 
btconics mdnldm, I struck In such cases all memory of the passive 
imaning ol the partiupli is lost by the eastern languages, and it, 
together with the appiopnate pronominal suHiws, becomes m 
appearance .end in jirattiial use an ordinary past tense conjugated as 
111 Latin or m S.uiskiit It u an instance of reversion to the original 
type , tirst synthttic, then analytic, and then again a new synthetic 
conjugation In the other ),»nguages of the Outer Band, the memoiy 
e>f the passive nature ot the participle is retained, although the 
coiijug itiun IS as synthetic as in the Last, aiul the subject has to be 
put into tin iigint " case 

\i I noRiTirs No work lias vet been jniblished dealing with l^do- 
Xrvaii subjis (s as a whole, although several have beeui written which 
lie, it <il one or inou stige-. ot then dtvt lojunent boi the* general 
(|uostion of the lh 4 !lc.i languagis, the reader in.iy consult fi A 
(•luisoii’s ! he I'tiilca I ani’uak.e'. of \orth~\V / shrn I »f(ia (I ondor, 
I0<i0] hoi the dillcrcnt langn iges ol this group, see Ci W Ltitiiti, 
DaeUistiiii (Lahore, tkyy) , | Hiddiiljili, t nhe<; of the Iftmioo hno'^h, 
(taleutta, iHho) , 1 > J OoXrini, f.nnwiiirtr anit V oiahalatv of Hu 

hhowdv Didlift ( 1 -ahoie, tkiiv) , j Itavitlson, Vn/rv on the Bo'^hi^nh 
(hufir) I aniiuai^e (( ,i\( uthi, looi) Foi the hiigiiislic conditions of 
Vedi< limis, till Inlioduction to J V\ arki'rnagel’s iltindiKche 
Kiiammntili ((lOttingin, ikoo) gives iniRh useful iiiforniatioii in a 
< onvciiient form hor the hte i.itvue conierning PMi an<l Prakrit, see 
under those heads The following aie the- pi'iicijsil works dt.ihng 
with the gener.il epiestion <if the' leitiaiy Prakrits J Ik'aines, 
iomfuiraUvt hrummar of tho Modorn Inaii / anc.'uacf”! of India 
(1872 ik7i>) \ h P Iloe'rnlo, f tiraiwmur of the Kn^tern Hindi 
(omfmred with the othty (laudian I anauapa (iSko) R (, Bh.ni 
daikiir, '' 1 he Phonology of the Praknts of Northein Indi.i ” in ttii 
Jiiurnalof the Koval d^iatu So< ofv (IVitnhav Braiieh), vml XVI 1 , n , 
pej-iH-i (se'f also the s.vnie uitlioi s senes of jsijs is on eogn.ite siibjc'cls 
mvol XVI of the same fourna/) and ( < \ ( /ne 1 son's essays ‘ (Vn 
the Phonologv of (he Modern Iiido-\ivan Vein.itulais ” in the 
Ziitschrift dey ihui'-iJun Wi^ipetdondnc hi n (o' ellst haft, v'ols \liv , 1 
(iHos ikoo), jt)j, 1 " On the Hadual and Particijual I e use's of the 

Moelciii liielo- '\i van Vernaculars in the Journal of the t statu 
'soiiifv of Ktiwal, \oJ Ixiv (tkov), part 1 , J‘i2 anel “On ceitam 
SuHixe's in the Modem Indo-Arvan Vernaculars ’’ in the ZeiHrhrift 
fur veip/euhende SfnaJiforsrhuvp (looj), p 173 I he general 
snhjeet of tins ailitle is discusses! at gre-ater length 111 chapter vii of 
the Ri poll on the t tnsus of India, iQOr (Cakiitfa, 1903) The volume's 
ot lliL / »ii<u":fu Surtnv of India also contain mtu h <let.ul<*<l informa 
tion, summeel u]i at length in the intioductoiv volume {(r A f.R ) 

INDO-CHINA, FRENCH.’ The geographical denomination 
eif Frt'nch Tndo-nnn.i includes the prote'etoiates of Annani, 
Pongking utul Catnbodm, tlie colon) of Cochin-China anil part 
of th(‘ l^aos country In 1900 the newly -acquired territory of 
Kw.ing-th.nv Hu\ . on the coast of China, was plae'cd under 
the authi'riti ol the governor-general of Iiido-rhina Cochin- 
('hina, a gcogiaplueal definition xshuh formeil) included all 
the ('oimtrKs in the Aiinainese empire --Tongk mg, Annam 
.mil C oehin-( luna— now signifies only the Fiench colony, e'eui- 
sisting of the “ southern provimes ” onginally conquered from 
Annam, having Saigon as its capital In its entirety French 
Indo-thma, the eastern portion of the Indo-Chinese peninsula, 
lies between 30' .md 23" 2s' N and 100° and loq® 20' E It 
IS bounded N bv' CTuna, on which side the frontiers have been 
delimited , E and S E by the Gulf of Tongking and the (Tuna 
Se.i , bv the Clulf of Siam and Siam, and N W by Burma 
The urea is estimated at about 290,000 sq m ,wath a population 
of 17 J millions, of whom 75 or 80 are Annamese The French 
inhabitants number about 13,000 

Flu (onfiguration of the lountiv is detirinmed by two rivers 
ot unequal importance— the Mekong and the Song-Koi — and 
<i contnui''ns chain of mountains, an offshoot of the great 
(Tunese group of Vun-nan, whuh. making a doubV curve, forms 
.ui immense S South and west of tins mountain chain the 
country forms part of the Mekong basm To the north and 
north-east of the chain the valley of the Song-Koi, or Red river. 

’ Sec also \nn\m, C vMuoDiv, Cochin-Chin*, Kwvng Chow Bay, 
Laos, Tongking 


constitutes almost the whole of Tongking, of which its delta 
represents tlie most fertile and populous if not the largest portion 
The small mountamous provimes of Lang-Son, 'lhai-Ke ami 
Kao- Bang, however, belong ge*ographicaIly to the Si-Kiang 
basin On the east the small province of Mon- Kay, on the borders 
of Kwang-Tuug, forms a little basin cncloseel between tlie 
mountains and the sea , on the south the province of TTianh-Hoa, 
although crossed by the small river Song-Ma, fonns the extremity 
of the Red river delta and belongs to it, the two rivers bemg 
united at some* distance from the sea by a natural channel formeel 
by the junction ol a northern branch of the Song-Ma with a 
southern branch of the Song-Koi The Red river descends 
from the mountains of Vun-nan, rising near Tah-fu between 
deep and inaccessible gorges, and becomes navigable only on 
its entiv into I’ongking Means have been taken to rendei it 
available to steam launches, and m consequence ol an agreement 
between the state and tlie ( ompagnie des ('orrespondances 
Fluviales a serv’ec of steamers is provided fiom its mouth to 
Lao-Kay \'ear llung-lloa the Red river leceives its two chuf 
Inimtaries, the Black river from the plateaus of Ihe west— the 
land of the Miiongs^ — and the dear nver, one of thi laigcst 
of w'hose (nhutaries issms from the Ha-Be lakes llie Black 
nv'tr is navigable for a consulciable distance, the ( lear iiver 
on'v from Toy en-Kw.ing Between the basins of the Song-Koi 
.ind the Mekong the chain of mountains, irowncd bv tolerably 
cxlensive plateaus, (ovxrs, with tts ramifications and tiansverso 
spurs, a vast extent of countrv IiUlc known, although several 
tiadc -routes traverse it, thus pJacing the Laos country ni 
communication with Tongking and .Xiinam In about 10“ N. 
the mountani-ndge approaches the sea and runs parallel to the 
ctvast, presenting on its easieiji side a steep dccliviU which 
enelosis a n.irrovv littoral, in jilaces only a mile or (wo liroad, 
lielween (he base of Us cliffs ,ind the shore TIus coast-belt 
constitutes (he hiibitable and (ultivahle portion of Annam 
propt r, and < onsisls of alhn lal matter accumulated at the 
mouths of mountain slii'ains, and nuuslies and svv.«mps ciulosed 
iKtween land and sea bv s.ind ridges htajied up bv wind .md 
iide 'ITie high valleys and plateaus oiiginaliy belonged to the 
empire, the limits of which, tilthough invaded and occupitil 
iiy Siamese, foimerly -.xltiidcd to (he banks of the^ Mekong 
I he western slo|)es form part of the krench Laos possessions 
I'hc .Mekong valley includes Laos, ( ambodia and (he grcatei 
part of (oehin-(hma The .Mekong ((f c ) is one of the largest 
livers of south-extstein Asia, having a course iqoo m in length 
Its mouths, six in number, communicate by means ot a navigable 
canal with the Saigon river (fed hy the i)on-Nai .and the two 
Vano rivers), which is navigable by the largest warslups^ icrider- 
ing Saigon the most important natural port of lndo-( hina 
Oeology — riic deltaic tracts of the Mekong aiul Red ii\ti aie 
composed of alliiviiim (gtncially silicious clay) ilejxisjted b)' the 
rivers The niountaius from wliwh tins soil is tienv'cd aie gianitic m 
form.ition, the framew oik being almost alway s schists of ancient date, 
dislocate vl, folded and occasionally rounded into hills io(x> to i joo It 
in height, Ik longing to the Devonian period Alxjvc these schists 
he — moic c'speeially in the north anil south of Tongking — inaibks 
and othe'r highly crystalline limestones, upon which rest, uncon- 
lormablv in places (Nong-Son, Kc-Bao, Hou-Ctiy), Caibouiferous 
formations In the iipjicr part of tlie Red iiver valley nch deposits 
of coal have been found between Yen-Bay and Hai-Duong, in a 
considerable tract of Tertiary rock Limestone occurs also in the 
valley ot the Mekong, forming an extensive massif in tlie district of 
Lakhon and in the basins of the Nam Ka Dinh and Nam-Hm-Bun 
riiesc limestones appear to Ik Carlxmiferous In the region south 
of Lakhon the rock is Tnassic, and gold has ticen found m several 
districts The natives collect it in \ ery small quantities Iiy aNiashmg 
process In the lateral valleys of the Mekong copper and tm aie 
found On the course of the Nam-Paton, a tnbutary of tlie Nam- 
Hin-Bun, the natives work a modciately productive tin-inme 
Layers ot sjiiegcleisen, hmonite and other iron ores are numerous in 
the Laos states, in w Inch also antimony occurs 

Climali — The climate of Indo-Chma is that of an intei -tropical 
country, damp ami hot But the difference between the southern 
and northern legions is marked, as regards Ixith temperature and 
meteorology Cochin-China and Cambodia have very regular 
seasons, corresjximhng with the monsoons The north-casterlv 
monsoon blows from about the 15th of October to the 15th of Ajird, 
within a dav or 30 The temperature remains almost steady during 
this time, varvmg but slightly from 78 S“ to 80 6“ F by day to 68* 
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by night This is the drv season From the 1 5th of \pnl to tlie 1 5th 
of October tlio monsoon rpver->(.s, and blows from the south-west 
rile season of dailv rams and tornadoes commences The tempe-a- 
tiue rises from 80 b'’ to 8^ 2", ,it which it i* mains dav and night 
April and May are the hottest months (from 8(>“ to 2'') J he damp 
iinwlioksome heat sometimes jnoduces dvstmteiv and cholera 
1 he climate of \nnam is less regular The north-easterlv monsoon, 
which IS ‘ the ocean-wind,” brings the rains in ‘^eptemlier The 
nortli-casti rly gales lower the teinjierature below ^9“ September 
IS the month in wdncli the tvphoon Idows During the drv season — 
June, July and \ugnst— the thermometer oscillates between 8'>° 
and 95° I he nights, liowevo-, aie comparatively cool longking 
has a \\ inu r season — October +0 Ma\ The temperature, lowered by 
fog and the rains, does not use alxive 75 2° ano descends to 50^ oser 
the delta, and to 44 b° and even 42 8® in the highlands, where white 
frost is occitsionallv seen The snmmci, on the other hand, is scoich- 
ing The wind veers to the sonth-ea.st and remains there until 
October The temperature rises to over 83“ , often it icachcs and 
continues for several d.p’s at 95" 01 even more The nights are 
distressingly anlcss The I«aos country in the interior and h mg at a 
high altitude is cooler and drier Its deep vallcv s and high lulls var\ 
its climate 

Fauna and Flota — From tlie jiopnlons cuFivated tlistncts wiltl 
animals, once plentiful, h.ne retired towaids the wooded and 
mount iinous dislncts I he w ild life of I aos inclndc*s fairlv numerous 
h« rds of (lepliants, the rhinoceios (one and tw'o-horned , rhinoceros 
horn IS emploved as a ‘'medicine”), tiger, panther, brown Ixni, 
tiee-bear, monkeys and rats, among winch are tin rmisk rat, tin |nlin 
t.il uid the Hu-khi, or rat found in the iice-fields of the hijliltn<ls, 
in which Its ravages are considfrable In mountain distiids ilu 
lco,aid, wild ho.ar and deer are foun<l, and in the neighlioni hood of 
habit ition •> the tiger cat and icliruninon I b< bnifalo is coinnionh 
loiiiid w lid in L 10 ,, as a donif sticali d < ininal it also holds a jnoriiiiK nt 
])la(e The zt bn bull i-> used for ti ui-|«nt jmrjvisis Mteinj'Is to 
a((Iimati/e th» \ial> hotse and to introduce sluep fiom \den and 
China have failed There is, however an indigenous race ol lioisfs, 
t a ( Ilimt in sjiitc of then small si/e- the noises of Phii-Yc n Among 
birds the '\oo<l(ock, pexcock and mimnons s]>ecns of <ln( k inliabit 
the woods anti marshes '1 lie goose and geinta fowl appeii, as also 
tin ti.rkey, to hive In ''ome easily utlimatimd Kcptiles (ajiart 
Irom tin caimans of Ilu Mekong, winch itt un a length ol ovar 30 ft , 
and arc much appreciated by ttie \nnamcsc as foo<l) are extiemelv 
mimt rous and varied in species Ihc in < m an iicli 11 lish The 
sole is lound in the ii\ CIS of longking flu Mt koiig is lishod fta two 
sinnio-, peculiar to i1 the pa-heuU and (he pa 'din, winch ail 1 n 1 1 
bngth ol marly o It \11 vanities of mosijintens .uits aiiel ke'ches , 
combine to render the fotcsts Ininlering the Mekong un]ird» tnablt 
Peculiar species of guibs md caterpillais dcstioy the cotton ami 
coffee plantations 01 ( ochin Clnna The silkwoini ma\ be said to In 
indigenous in Tongking whcie there are several thousand atns of | 
mulbcnv trees 

The llora is mtei -tropical, and compiiscs nearly all the tices known 1 
111 t lima and Japan Hie oamboo i-> utilized in building and i ' 
vane tv ot other w 13 s 1 oimcilv th^ liak was Ixiuved not to iMst 
in the foicsts of I.i lo-C. hin.i, bet it was found some veais ago in 
consukiable abundance aid plantations of it ha.e been m el 
Certain hard woods are used for maupiclene and other cirnamnital ' 
work Rubber is also exploited Cotton, previously cultivated m 
CcKlun-China and Cambodia, gives excellent results m L.ios lea 
ol winch there aic a certain numbei of plantations in the highlands 
of longking and \nnam, grows wild in Upper Laos, and in quality 
closely resembles the Pou-cuil or Piunl vancty noted in Yun nan , 
Cocoa, coffee and cotton are cultivated m longking and CamHadia ■ 
Cinnamon and cardamoms are gathered in Laos and Annam Lrouiid 
nuts sesame, sugar canes, pepper, jute, tobacco and indigo are also 
grown Hie area under rice, which is incomparably the most im- , 
porta.it crop, is approximately i,7‘;o,ooo acres Ml European fiuits I 
and vegetables have licen introduced into Tongking, and with , 
certain exceptions — the grape, for example —sncceeci jHrfectly I 
Measures taken to secure tnc monopoly of opium have notablj m- ' 
creased the cultivation of the poppy j 

People -The population of French Indo-China falls into * 
five chief divisions— the ^Vnnamese, forming the bulk of the 
population in Annam, Tongking and Cochin China and four- 
fifths of that of the whole country , the Khmers or Camlwdians , 
the Chams of southern Annam , the Thais, including the ] 
Laotians, and the autodithonous trilies rla^^scd b\ the other 
inhabitants as Mois or Khas (“savages”) Driven into the 
interior by the now dominant races, these older people hav'e ' 
mixed and blended with the peoples whom they found there, 
and new tnl^cs have arisen, intermingled with fugitives from 
China, Annam and even Siam In the north of Tongkmg 
people of Laos origin occur — the Thos round Kaobang, the 
Muongs in the mountains bordering the Red river When 
mixed with Chinese the Muongs and the Thos are known as 


the Hung-dan", Mans and Miens 'Ihe Muongs are bigger and 
stiongcr than the Annamesc, then eves often almo.:.! straight 
Ihev have square foreheads, large faces and promincmt cheek- 
bones In the centre and south ol the lncio-( liinese mountain 
(ham aie found, under a multiplkitv of nam<s- JMion-Uiys, 
'souis. Bah-nan, Bolovtns, Stiengs, Mois, Kongs, tSic — people 
of Malavan oiigin mixed with all the races of Indo t hma Laos 
is inhabited by <in essentially miscellaneous population— falling 
into three mam groups — the Thais ; various aboriginal peoples 
classed as Khas , and the Moos and V'aos, tubes oi ( hmesc 
origin 

KeU^torts — Ihe \nnanu*sc leligion is a somewhat vague and 
ven tolerant Buddhism, whidi m practice rt-wilves itsell chiitly 
into the worslu[) of arueslois Lcitam ceiemonics performed 
in (ambodia resemble distantly the BrahmniKal cuh llie 
Roman Catholic leligion has been introiiiutd liv missionaries 
The couise ol its history has not betn fioe iioin catastrophes 
and accidents Theie is an aposlolu al vuanate m Cochm- 
( Inna one in ('amlxidia and several mission st.itions in 1 ongking. 
Two of these missums ,ire mainly londucted bv Spam-h piiests 

Ji/wo/Z/vOrtf/ei/ — Before taking its present form the govern- 
mental oigani/alion of Indo-Chma underwent lUAin i haiiges 
Onginallv ( o< hin-Chma, the only hrenih possession in Ihe 
p( ninsula, was a colony dircf tly administered, like otlu 1 1 olonies, 
l)\ the ministry of maiine, and its earliest governors were 
admirals Lalci as further roiKiuests were effotted, Tong 
king and ( .imbodia weie subjected to the n'gime of .1 piotect- 
or.ite somewhat ill-difinid, and pl.icdi undei the authority of 
residents gene r.il The seat of the lesidt nt-genoial of Tongking 
was at Hanoi, (f ( ainlKxlia, at Pnoni-lVnh Ihe govern- 
ment of the eolonus having Ixtn imiisfcned (rSiki) fiom the 
ministry of m,nmi to the ministrv ol (omnuTii and m i8<j4 
to the nowlv ere it'd ministrv of the colonies, the (onMol of the 
iisidemies jussed gr.iduallv info the hands of mil iige-nts 
( .»rhm-( liin.i, whidi ,ilr(,trl\ bv tlx deeree of the ,Sth of 
^'<l)lu.u\ i.SHo had Ihtii (tidowed with .1 ( oloni,il lountil, had 
.1 immieip.ilitv, a ( hanibet of (ommene, and cvin .1 dejiuty 
.n the hrm'h p.ailiament T'here h,i(l tlius hem thioe distiiut 
slates, eaeli will) its own lulei and guvcriiment Bui i)y d,c 
decice^s of the 17th of Octolaer and the 3rd of November iSHy 
the umt\ of Indo-( lun.i w.\s determined B\ df<ree of October 
the post of dirc'nor of llic interior of (.(xhin ( hma was done 
away with and rcpl.iceel bv th.il of liculcn.ini governor under 
the immediate authoritv of a governor-general Ihc lunctiuns 
.md powers of ihe litter ofikial were, howovei, but v.iguely 
defined before the de<Tee of the 21st of Apiil i.Hejr, which eon- 
feued on M J M A dt L.incssan, appointed gov < rnoi general, 
the most extensive powers Ihe residents-gciur.ii ot longking, 
Annam and (..imbodi.i, and the lieutenant-govemor of (o«h)n- 
( hma, as well as the niililarv authorities, weri' plac cd under him 
But this change of poluv, which put an ( nd to the s) stem of 
expeditions and minor mihtarv operations, and rf'stru ted the 
ixiwer of the residents wdulst ristonng to the mandarins a share 
of authoritv, was unwelrornc to numcTous mtciests, which, 
combining, secured the abrupt recall of M dc I.anessan on the 
2cjth of December i8c)4 The ckrrte of the 2isl of April 1891 
was not, howevei, revoked, but the powers it conferred were 
restricted After the appointment of M Doumer, successor 
to M Rousseau, who died on the 10th of December 18(^6, 
this decree was again put in force rjn the former se'alc, and in 
1898 it was supplemented bv the decrees of the 3rd and 31st of 
Jul>, which dcfinitelv cstablisi.cd the pcjhtual and financial 
unity of lado-China The gov crnoi -general is the sole intcr- 
mediarv’ lietween vhe Indo-(.hinese Union and tlie home govern- 
ment, the |X)vvers of which, with few rc'stnr lions, arc delegated 
to him As supreme administrative and military authority, 
he direclh controls Uie civil services and, though prohibited 
from commanding m the field, disposes of the land and sea 
torres in the country His diplomatic negotiations with foreign 
powers mu‘-t be earned on under the authon/ation anel sur- 
veillance of the home authonties The governor-general » 
assisted by the ‘superior Counc.l of ln<io-( hin.a, which meets 
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monthly, and as reorganized by the decree of the 8th of August 
1898 IS composed as follows . the governor-general (president) , 
the general commanding as head of the troops , the rear-admiral 
commanding the naval squadron of the Far East , the lieutenant- 
governor of Cochin-China , the residents superior of Tongking, 
Annam, Cambodia and Laos ; the director-general of firiances ; 
the director of the coniroU financier ; the head of the judicial 
service of Indo-Chma , the director-general of the customs 
and excise of Indo-China ; the directory-general of agriculture, 
forests and commerce , of public works ; of posts and telegraphs , 
of health ; and of public instruction , the treasurer-general 
of Indo-China ; the director of the school of medicine at Hanoi , 
the president of the colonial council of Cochin-China , the 
presidents of the chambers of commerce of Saigon, Hanoi and 
Hai-Phong , the presidents of the united chambers of commerce 
and agriculture of Annam and Cambodia ; the presidents of 
the chambers of agriculture of Tongking and Cochin-China , 
four influential natives , the chief of the cabinet and the governor- 
general’s secretary. This list sufficiently indicates the depart- 
mental services, by means of which the general government is 
earned on. The Superior Council meets not only at Hanoi, 
the seat of the government, but also at Saigon, Hu6 and Pnom- 
penh. It delegates its powers to a “ permanent commission ” 
consisting of thirteen of its members, and dispensing with the 
attendance of the local authorities of regions other than those 
in which the place of meeting is situated The Superior Council 
meets annually to receive the general budget and the local 
budgets which “ must be accepted bv the governor-general at 
a session of the Supeiior Council ” ^ It must also be consulted 
on the distribution of military credits, and on the credits to be 
devoted to public works. The controle financier, which scrutinizes 
and sanctions all measures of the public services involving 
outlay of money, is dependent on the ministry of the colonies. 
Its returns have to be communicated to the governor-general. 

The governor-general is also assisted b) a “ council of defence,” 
comiinsing the chief military and naval authorities. 

Jtfitiie — The whole of Imlo-Chma is, m principle, subject to 
Flench justice, represented by a court of appeal and a certain 
number of tiibimals Belore 1898 the administration of justice 
was not centralized There was a court of appeal at Hanoi, and 
another at Saigon But the decree of the 8th of August 1898 
established one court of appeal for Fionch Indo-China two chambers 
sitting at Saigon and the other two at Hanoi Three tribunals of 
commerce arc established at Saigon, Hanoi and Hai-Phong There 
are courts of first instance at Saigon, My-Tho, Vmh-Long, Ben-Tre, 
Chau-Doc, Kaiitho, Soc-Traiig, Tra-vinh, Long-Xuyen for Cochin- 
China, at Pnom-Peiih for Cambodia, and at Hanoi and Hai-Phong 
for Tongking These courts are supplemented by luges de paw 
in Cochin-China, and there are pigfs dc paw at Nara-Dinh (Tongking) 
and Fourane , elsewhere in the protectorates the residents perform 
ludicial functions There are criminal courts at Saigon, My-Tho, 
Vinh-Long and Long-Xuyen in Cochin-China, at Hanoi in Tongking 
and at Pnom-Penh in Cambodia, In Cochin-China Annamese law 
IS administered m the French courts in suits between natives, but 
native tribunals have been supersederl In Annara-Tongkmg, out- 
side the sphere of the French tribunals, the natives are subject to 
Annamese justice, represented in each province by a mandann, 
called the An Sai, and in Cambodia the natives are subject to the 
native tribunals At the same time, whenever a French subject or 
European or other foreigner is a party m an affair, French justice 
only IS competent 

Public Works — The order of the 9th of September 1898 placed the 
public works of Indo-Chma under the " rlirect authority of the 
gov'ernor-general as reganls works entered to the general budget 
account " There is a director of public works in Indo-China at 
Saigon, a director of engineering in the other countries In 1895 
a " special service " was created in Tongking to consider railway 
business 

Posts and Telegraphs — The country is divided into two sections 
for the purposes oi this service, the one comprising Annam, Tongking 
and U^er Laos, the other Cochin-China, Cambodia and Lower 
Laos The past and telegraph offices in Indo-China number about 
three hundred Tourane communicates by submarine cable with 
Amoy in China, thence with Vladivostok and Europe 

The Armv — Land Force — The military services arc under the 
authority of a general of division commanding in chief The 
European troops in 1907 comprised four regiments of colonial 

^ This does not apply to the budget of Cochin-China, which is 
voted by the colonial council and approved by the governor-general 
alone 


mfantry with 22 battenes of artillery (10 m Tongking and 12 in 
Cochin-Chma) The native troops, numbering over 18,000, com- 
prised four regiments of Tongkingese tirailleurs (sharp-shooters), 
two of Annamese, a battalion of Cambodian and a battalion of 
Chinese tirailleurs, a squadron of Annamese chasseurs or light horse 
and two companies of engineers 

Sea Force — Indo-China is protected by the naval div ision of the 
Far East In addition five gunboats are stationed at Saigon and a 
third-class cruiser and some minor vessels at Hai-Phong 
The Policing of the country is performed by natives (the garde 
indigine) under European ollicers and by the gendarmerie coloniale, 
which Is rtmfortetl by native auxiliaries 

Money, — The monetary unit is the piastre, which is of variable 
value, having fallen from 4 -50 francs to 2 40 francs and fluctuating 
round that figure 1 he chief native coin is the sapek of zinc or tin, 
SIX hundred of which strung together form a ligature, a tenth of 
which is called a tten The piastie is worth 2700 sapeks The unit 
of weight, the picul, equals^ 4 kilos, (about 1 331b) , the thiioc-moe 
equals 425 metre (about 17m) 

hducatwn — The Annamese are intelligent and have old intel- 
lectual and artistic traditions In consequence the promotion of 
education has been assigned to a special council [Consetl de perfec- 
tionnement de I'enseignenient) selected from Frenchmen and Asiatics 
particularly qualified for membership Among its preocc upations 
are the reconstitution of the schools of Chinese characters m Cochin- 
China, the remodelling of the programmes of the triennial examina- 
tions m Annatn and Tongking (see Annam) with a view to completing 
them with a summary knowledge of French and science, the im- 
piovement of the teaching given in the pagodas m Cambodia and 
Laos, and the foundation of a university compusing classes foi 
natives In 1906, m Cochin-China, where the largest sum (/45,ooo 
in 1906) is devoted to instruction, 22,500 children received .1 Frencli 
education 

htnance — The unification of the budget brought about by M 
Doumer (decree of the 31st of July 1898) specially contributed to 
that of the government The financial scheme is based on the 
political Just as a single central government directs the various 
local governments, so in addition to tlu general budget, compnsing 
the revenue and expenditure of the supreme government, theic are* 
several local budgets, including the revenue ami expenditure in- 
cidental to the mcTividual piovinces 

fhe general budget in 1899 and 1904 is summarized below — 
Pecetpis Expenditure 

1899 . /i,9r)8,770 ^1,639,800 

1904 .... 2.809,851 2 , 797)031 

While direct taxes, e g the poll-tax and land tax or (m Cambodia) 
the tax on products, are the mam sources of revenue for the local 
budgets, those for the general budget are the indirect taxes 
(i) customs {£619,616 111 1904) , (2) ' regies ” and other indirect 
taxes (;^i, 733,8 36 m 1904), these including the excise on alcohol, the 
mono^ly of the purchase and sale of salt, and the monopoly of the 
purchase, manufacture and sale of opium 

The chief items of expenditure in 1904 w-ere the following — 


Public Works . £385, ()8o 

Customs and " regies " 018,654 

Naval and Military Services . 527, 663 

Loans* . . . 417,421 


Shipping — The following table shows the total tonnage of shippmg 
enters and cleared at the ports of French Indo-Chma m 1905 and 
its distribution over the countries of the Union — 



1 onnage 

Country 

Entered j 

Cleared 

Cochin-Chma . 

*.” 7.054 ^ 

*,007,510 

348,947 1 

Tongking 

242,119 

Annam 

28,065 

26,406 j 

Cambodia 

2.520 1 

2,012 1 

Total 

*.389,758 i 

1,384,875 1 


Over half the tonnage was French (698,178 tons entered) , the 

* This does not include the expenditure on account of the 3 % 
loan of £%, 000,000, which is inscribed in a special account The 


debt of '^the gov’emment-general of Indo-China is comjJosed as 
follows — 

1 

Nominal Capital 

Nominal Capital > 
in circulation on j 
Jan I, 1907 

2 J % Loan of 1896 (Annam- 



Tongking) .... 

£3,678,000 

£3,342,800 

% Loan of £8,000,000 



issued from 18^ ;to 1905 

8,748,260 

8,640,060 

Total . . 

/12, 426, 260 

£11,982,860 
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United Kingdom came second (284,277 tons) ; Germany, third 
(2<^,6 i 5 tons) 

Comffurc^ — The value of the trade of French Indo-China increased 
from ^6,796,000 m 1896 to ;^i6,933,ooo m 1905, its average annual 
value for the years 1896-1905 being ;^i2,2i3,ooo 
The following table shows the movement of commerce m 1905 . 



Imports 

Exports 

Total 

France 

French colonies . 
Foreign countries 

Total 

£ 

4.314.586 

163,568 

5.704,257 

i 

1,233,295 

7^855 

5,440,156 

1 

1 

5.547,881 
240,423 , 
11,144,413 1 

10,182,411 

6,750,306 

*6,932, 7*7 


In 1905 the principal foreign countries from which goods were 
imported were 

Hong Kong , for 42^, 882 

angapore ^ „ 598,449 


China and Japan 
Burma and Siam 
The British Isles 
The United States 


J. 473.704 

289,542 

I 4 *. 38 i 

126,425 


The principal countries to which goods were exported were 


Hong Kong 
China and Japan . 

Singapore 
Burma and Siam 
The British Isles 
The principal imports were 
Wheat 
Rice 

Raw opium 
Raw cotton 
Wine 
Pit coal . 

Petroleum 

Gold 

Iron and steel 
Tin 

Cotton thread 
Jute tissues 
Cotton tissues 
Silk tissues 
Paper 
Metal-work 

Arms, powder and ammunition . 
The principal exjxirts were , 

Dried fish, salt and smoked 
Rice 

Pepper . , . . . 

Pit coal 

Tin 

Cotton thread 


for ;^i, 706,5971 
497,288 
360,510 
80,071 
55,539 


for 


(214,156 

226,755 

271,582 

167,020 

340,027 

206,221 

388,163 

203,369 

353,211 

526,428 

672,040 

254,255 

922,250 

241,113 

344 .''M 3 

1,170,576 

170,882 


for 


i:i5i,4*5 
2,848,389 

214,297 

182,077 

553,914 

421,162 

The customs tariff is substantially the same as that of France, 
severe import duties being levied on foreign goods French goods 
pay no import duty and goods exported thither are exempt from 
exjxirt duty, with the exception of sugar, which is regulated by 
special legislation, and of various other colonial products (e g coffee, 
cocoa, tea, vanilla, pepper) which pay half the duty applicable to 
similar foreign products according to the mmimum tanff Goods 
from French colonies pay no import duty About 53 % of the 
imports, comprising nearly all manufactured goods of European 
origm, come from France China. Japan and Singapore are the 
other chief sources of imports The Bank of Indo-China (capital 
^1,440,000) besides receiving deposits and discounting bills, issues 
bank-notes and has, till 1920, the privilege of lending money on 
security 

Communications — The railway communications of French Indo- 
Chma comprise lines from Hai- Phong to Lao -Kay, continued 
thence via the Nam-Te valley to Yun-nan , from Hanoi northward 
to Lang-Son and south to Vinh , from Touranc to Kwang-Tri via 
Hu6 and from Kan-Tho (Cochin-China )to Khanh-Hoa (Annam) via 
Bien-Hoa and Jiring with branches to Phan-Tiet 
and Phan-Rang Tlie three last are the comoletcd sections of a 
line which will unite Tongkmg with Cochin-Chma The towns in 
the deltas of the Mekong and Red nver are united by a network of 
canals The mandann road following the coast line of Annam 
connects longkmg with Cochin-China, but the easiest means of 
commumcation between these two terri tones ts by sea, the voyage 
« to Tourane lasting three days, that from Tourane to 

Hai-Phong, thirty hours 

History , — ^The beginning of French influence in Indo-China 
dates from 1787, when a treaty was concluded between Gia- 

‘ The transit trade between Hong Kong and Yun-nan via Tong- 
kmg IS of considerable importance (see Tongking) 


long, king of Annam {qv.), and the king of France, whereby 
Tourane and the island of Pulo-Condore were ceded to the 
latter. The successors of Gia-long were averse from French 
influence and instituted persecutions of the Christian missionaries 
and natives, which led, m the reign of Tu-duc in 1858, to the 
arrival at Tourane of a French and Spanish fleet The capture 
of that town was followed early in 1859 by the storming of 
Saigon, which Rigault de Genouilly, the French admiral, chose 
as his base of operations. The French and Spanish were, however, 
too few to take the offensive, and were forced to submit to a 
blockade, conducted by the Annamese general Nguyen Tn 
Phuong, at the head of 20,000 troops. It was not till February 
1861 that reinforcements under Admiral Charner reached 
Saigon, and the Annamese were defeated and My-Tho taken 
A revolt against Tu-duc m Tongkmg, and the stoppage of the 
rice supplies from Cochm-Chma, obliged the king to submit, 
m 1862, to a treaty by which three provinces of Cochin-China 
were ceded and other concessions accorded to France However, 
it was only after further military operations that Tu-duc con- 
sented to the ratification of the treaty. In 1863 Admiral do 
la Grandi^re was appointed governor of Cochm-Chma and in 
the same year France established her protectorate over Cam- 
bodia. It was under La Grandi^re that the exploration of 
Mekong was undertaken (see Garnier, M. J. F ) and that m 
1867 the three provinces of Cochm-Chma left to Annam were 
annexed French intervention m Tongking, which began with 
the expedition of Francois Gamier to Hanoi in 1873, culminated 
after a costly and tedious war (see Tongkino) m the treaties 
of 1883 and 1884, whereby Annam and Tongkmg passed under 
the protectorate of France. 'The latter treaty, though its 
provisions were subsequently much modified, remains theoretic- 
ally the basis of the present administration of Annam 
From 1884 onwards the history of ]ndo-('hina may be divided 
into two distinct periods, characteristic of the political conception 
and governmental system adopted by the French government. 
In the first period, 1884-1891, the French agents in Tongkmg 
and Indo-China generally proceeded under cover of the treaty 
of 1884 with the definite conquest and annexation of Tongkmg 
and also Annam. Cochin-China itself openly designed to seize 
the southern provinces of Annam, upon the borders of which 
It lay This policy, momentarily checked by the war with 
China, was vigorously, even violently, resumed after the treaty 
of Tientsin (June 1885) The citadel of Hu^ was occupied in 
July 1885 by General de Courcy. The Annamese government 
forthwith decided upon rebellion An improvised attack upon 
the French troops was led by the ministers Thu-yet and Thu-ong 
The revolt was promptly suppressed The regent Thu-yet and 
the king Ham-N’ghi (crowned in August 1884) fled. At this 
time the French government, following a very widespread error, 
regarded Tongkmg and Annam as two distinct countries, in- 
habited by populations hostile to each other, and considered 
the Tongkingese as the oppressed vassals of the Annamese 
conqueror. To conquer Annam, it was said, would hberaio 
Tongking. This misconception produced the worst consequences. 
With the flight of the king civil war commenced in Annam 
The people of Tongking, whose submission the court of Hu^ 
had not dared to demand, began to rise. Taking advantage of 
this state of anarchy, pirates of the Black Flag, Chinese deserters 
and Tongkingese rebels devastated the country. The occupa- 
tion of Tongking became a prolonged warfare, in which 25,000 
French, compelled to guard innumerable posts, had to oppose 
an intangible enemy, appearing by night, vanishing by day, 
and practising brigandage rather than war The military 
expenditure, met neither by commerce, which had Ijecfime 
impossible, nor taxation, which the Annamese could not pay 
nor the French receive, resulted in heavy deficits Tlie resident- 
general, Paul Bert, who hoped to gam the confidence of the 
mandarins by kindness and goodwill, did not succeed in pre- 
venting, or even moderating, the action of the military ri^gime. 
Than-quan, Hon-Koi, Lao-Kay, Pak-Lun and Kao-Bang were 
occupi^, but the troops were driven back to the delta and almost 
invested in the towns. Disappointed in his hopes and worn out 
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nthar h\ anxiety than work, Paul Bert succumbed to hia 
troubles in November i8S6, seven months aftetr hw arrival in 
the country His successors possessed neither the strength 
nor the insight necessary to grapple with the situation. M. 
Comians, however, appointed “ provisional ” governor-general 
after the death of M. Filippmi, succeeded to a certain extent 
in reviving commerce m tlie towns of the delta, MM. Kichaud, 
Bihourd Piquet, successors of M. Constans, were all poweile&s 
to deal with the uninterrupted “ bush fighting ” and the aug- 
mentation of the deficit, for no sooner was tiie latter covered 
by grants from the mother country than it began to grow again. 
At the close of the financial year in idqoFrance had paid 13,000,000 
francs In April 1891; the deficit again approached the sum of 
1 3,000,000 francs . The rebels held almost all the del ta provinces, 
their capitals excepted, and from Hanoi itself the governor- 
general could see the smoke of burning villages at the lery gates 
of his capital 

At this point a complete change of policy took pLice M de 
Lanessan, u Pans deputy sent on a mission in the course of 1887, 
made himself acquainted with the government and the court 
of Hue He recognized the absolute falsity of the story which 
reprc'sented the Tongkingese as the oppressed subjects of the 
Annainese. He demonstrated the consanguinity of the popula- 
tions, and after intercourse with the tegents, or ministers, of 
Huf lie realized that the pacification of the country depended 
upon harmonious relations being established between the general 
gosernment and the court. Appointed governor-general with 
the fullest powers on the aist of April 1891, he presented himseif 
at Hud, concluded with the comat an agreement based on the 
principle of a “ loyal protectorate,” and reassured the coiut, 
up to this point uneasy under menace of annexation The 
comat shortly issued a proclamation under the great royal seal, 
never hitherto attached to any of the public acts imposed upon 
the king by the governors, who had been unaware of its 
existence In this proclamation the kmg ordered all his subjects 
to obey the governor-general and to respect him, and commanded 
rebels to laj down arms. The effect was immediate — disorders 
in the delta ceased, The pirates alone, in revolt against the 
king of Annam and all authority, continued their brigandage 
But the governoi -general instituted four ” military districts,” 
the commanders of which were commissioned to destroy the 
pirates. At the same time be placed a force of native police, 
the Imh CO, at the disijosal of the mandarins, hitherto regarded 
with suspiaon and intentionally deprived of all means of action 
Order was restored within the delta. In the mountamous 
districts infested by pirates roads were opened and posts 
established The chief haunts of the pirates were demolished, 
and during 1893 the foremost pirate chiefs gaie in their sub- 
mission. The Indo-Chinese budget regained its balance. On 
the Chinese frontier agreements were concluded with Marshal 
Sou, in command of the Chinese forces, regarding the simultaneous 
repression of piracy in both countries. But on the Mekong 
difiiculties arose with tlie Siamese. For centuries Siam had 
occupied the right bank of the Mekong, and her troops had 
crossed the river and occupied the left bank. Luang-Prabang 
was in the hands of the Siamese, who had also establi^d posts 
at Stung-treng and elsewhere Friction occurred between the 
French agents and Siamese soldiery. After the death of Inspector 
Cro^unn on the 5th of June 1893 the French government 
occupied Stung-treng and Khong. France demanded explana- 
tions and redress at Bangkok, but the court refusing concessions, 
an ultimatum was presented to the king by M. Pavie, French 
minister to Siam. The terms of the ultimatum not having been 
compYied with witihn the given time, the YTench ftotiht., con- 
sisting of the gunboats “ L'lnconstant ” and ” LaCom^te,” crossed 
the bar of the Menam on 13th July 1893, forced the entrance 
of the channel, and anchored at Bangkok, before the French 
legation A second ultimatum was then presented. It contained 
the following conditions . — First, the occupation of Chantabun 
by the French iintd the Siamese should have entirely evacuated 
the left bank of the Mekong; secondly, the Siamese to be 
interdicted from maintaining military forces at Battambang, 


Swm-Reap, and generally from establishing fortified positions 
within 15 i m of the right bank of the Mekong , thirdly, Siam 
to be interdicted from having armed boats on the great lake 
Tonle-Sap This agreemeol was executed immediately, the 
Laotians being eager parties to it. On the 29th of September 
1893 the king of Luang-Prabang made his submission to the 
French government, and besought it to use its influence with 
the court of Sum for the return to their families of the sons 
of prmces and mandanns then in schools at Bangkok. The 
Siamese evacuated the left bank of the Mekong, and France 
took possession of Laos, a treaty, on the basis of the ultimatum, 
being signed on the 1st of October 1893. The disputes to which 
this aftair with Siam had given rise between France and Great 
Britain were amicably settled by an agreement concluded on 
the iijth of January 1896 This “declaration,” virtually 
ratifying the treaty concluded in 1893 between France and 
Siam, settled the limits of the zones of influence of the two 
contractir^ powers m the north of the Mekong regions and on 
the frontiers of Siam and Burma Great Britain resigned to 
France the regions of the Muong-Sing which she had prtniously 
occupied. The great part of Siam included m the Menam 
basin was declaicd neutral, as also the Me-ping basin in the north, 
Meklong Pechabun and Rang Pa Kong rivers m the south 
The neutral zone, m wide on the right bank of the Mekong, 
was formally recognized 

In 1904, by a new hraiuo-Siamcse treaty setting aside that of 
1893, ('hantabun was evrtcuated and the neutral zone renounced 
in return for the cession of the provinces of Bassac and Mclupre 
and the district of Dansai (comprising the portion of Luang 
Prabang on the right bank of the Mekong) and the maritime 
district of Krat By a further convention in 1907 Siam ceded 
the provinces of Battanih.ing, Siem-Reap and Sisophon, and 
received in return the maritime province of Krat and the district 
of Dansai ceded in 1904 At the same time P’rance abandoned 
all designs on terntor)' of Siam by giving up certain areas 
obtained for the purposes of railway 'ouilding on the right bank 
of the Mekong 

After the recall of M dc Lanessan in 1894 (see abo\e), and 
before his successor, M Rousseau, was able to acquaint himself 
fully with the condition of the country, nulitar>' expeditions 
began again and the deficit soon reappeared Tranquillity, 
however, being restored, attention was given to public w'orks 
Oil the rzth of October 1895 M Rousseau left to ask parliament 
to vote a loan of 100,000,000 francs On the loUi of February 
1896 a law was passed authorizing a loan of 80,000,000 francs, 
and on the 14th of March 1896 an office for the financial control 
of the government-general of Indo-China was established In 
the interval a French company had obtained from China a 
concession to prolong the railway from Langson to Lungchow 
on a tributary of the Canton nver. M. Rousseau, who died 
on the loth of December 1896, was replaced by M. Doumer, 
previously minister of finance, under whose government was 
realized, as has been before stated, the union of Indo-CTiina. 
On the 20th of December 1898 M. Doumer obtained from 
parliament authorization to contract a loan of 200,000,000 
francs, the proceeds of which were appropriated to the construc- 
tion of railway lines, 
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190s), F Bernard, /«<2o-C A* (Pans, 1901), L Salattn, 
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INDO-EUROPEAN LANGUAGES 495 


INOO-EUROrEAN LANOUAOES. The Indo-European (I E ) 

languages are a family of kmdred dialects spread over a large 
part of Europe, aud of Asu as far as India. 

The mam branches so far identified fall easily into two groups 
of four. These groups are distinguished from one another by the 
treatment of certain oiiginal guttural sounds, He), g, kh, gh, 
which one group shows as consonants, while the other converts 
them into sibilants. The variation is well shown in the word for 
“ hundred ” : Gr. c-kotov, Lat centum, Old Irisli cH , Sanskrit 
iaiam, Zend satm, Lithuanian szitfitas, Old Bulgarian (Old ecclesi- 
astical Slavonic) sUto. In the first three the consonant is a hard 
guttural (the Romans said kentutn, not senium), m the others it is 
a sibilant (the Lithuanian sz is the English sh). 

The first group (generally known as the ccw<«w-group) is the 
Western and entirely European group, the second (generally 
known as the ftt/^;M-group)with one exception lies to the east of 
the centum-group and much its laigest part is situated in Asia 
To the centum-group belong (i) Greek; (2^ the Italic languages, 
including Latin, Oscan, Umbrian and various minor dialects of 
ancient Italy , (3) Celtic, including (o) the Q-Celtic languages, 
Irish, Manx and Scotch Gaelic, (b) the P-Celtic, including the 
language of ancient Gaul, Welsh, Cornish and Bieton the 
differentiation, which exists also in the Italic languages, turning 
upon the treatment of original kw sounds, which all the Italic 
language j save Latm and the little-known haliscan and the 
(b) group of the Celtic languages change to p With these go 
(4) the Germanu or Teutonic languages, imluding (a) Gothic, 
(h) the Scandmavian languages, Swedish, Danish, Norwegian, 
Icelandic — differentiated in historical times out of a single 
language, Olfl Norse, — (c) West Germanic, including English 
ami Frisian, Low Frankish (from which spring modem Dutch 
and Flemish), Low and High German, 

To the ^a^^iM-group belongs (1) Ar>'an or Indo-Iranian, in- 
cluding (^;) Sanskrit, with its descendants, (b) Zend, and (c) Old 
Persian, from which is ultimately descended Modern Persian, 
largely modified, however, by Arabic words This group is often 
divided into two sub-groups, Indo- Aryan, including the languages 
of India, and Irantan, used us a general title for Zend and Old 
Persian as the languages of ancient Iran Although the sounds 
of Indo-Aryan and Iranian differ considerably, phrases of the 
earliest form of the one can be transliterated into the other 
without change in vocabulary or syntax (2) To the west of these 
lies Armenian, which is so full of borrowed Iranian words that only 
in 1875 It successfully differentiated by Hubschmann as an 
independent language. It is probably related to, or tlie descend- 
ant f, the ancient Phrygian, which spread into Asia from Thrace 
by the migration of tribes across the Hellespont Of ancient 
'Hiracian unfortunately we know very little (3) North of the 
Black Sea, vand widening its borders m all directions, comes the 
great Balto-Slavomc group In this there are two branches 
somewhat resembling the division between Indo-Aryan and 
Iranian Here three small dialects on the south-east coast 
of the Baltic form the first group, Lithuanian, Lettish and Old 
Prussian, the last being extinct since the 17th century. The 
Slavonic languages proper themselves fall into two groups: 
{a) an Eastern and Southern group, including Old Bulgarian, the 
ecclesiastical language first known from the latter part of the 9th 
century a.d. , Russian in its varieties of Great Russian, White 
Russian and Little Russian or Rutheman, and Servian and 
Slovene, which extend to the Adnatic (jb) The western group 
includes Polish with mmor dialects, Czech or Bohemian, also with 
minor languages in the group, and Sorb. In the satem division 
IS also mcluded (4) Albanian, which like Armeman is much mixed 
with foreign elements— Latin, Greek, Turkish and Slavonic. The 
relation between it and the ancient Jllyrhn is not clear. 

Besides the languages m-jntioned there are many others now 
extinct or of which little is known— e.g. Venetic, found m clearly 
written inscriptions with a distinctive alphabet m north-eastern 
Italy , Messapian, m the heel of Italy, which is supposed to have 
been connected with the ancient Illjman , and possibly also the 
unknown tongue which has been found recently on several 
inscrititions m Crete and seems to have been the language of the 


pre-Hellenic population, the finds apparently confirming the 
statement of Ifcrodotus (vn 170) that the earlier population 
survived m later times only at Praesos and Pohehne. Names 
of deities worshipped by the Aryan branch are reported to have 
been discovered in the German excavations at Bughaz-Keui 
(anc. Pterea, q v.) in Cappadooa ; names of kmgs appear m wwlely 
separated areas elsewhere in Asia,* and a language not hitherto 
known has recently been found m excavations m Turkestan 
and christened bv its first mvestigators Tocharish * So far as 
yet ascertained, Tocliarish seems to be a mongrel dialect pro- 
duced by an intermixture of peoples speaking respectively an 
I.E. language and a language of an entirely different origin. 
The stems of the words are clearly in manv cases I.E , but the 
terminations are no less cleaily alien to riiis family of languagvs 
It IS remarkable that some of its words, like ku, “ dog,’’ have 
a hard k, while the other languages of this stock m Asia, so 
far as at present known, belong to the rate/w-group, and have 
in such word.s replaced the A by a sibilant 

Till the latter part of the i8th century it was the universal 
practice to refer all languages i.ltimately to a Htbrew origin, 
because Hebrew, being the language of the Bible, was assumed, 
with reference to the early chapters of Genesis, to be the original 
language Even on these premises the argument was unsound, 
for the same authority also recorded a confusion of tongues at 
Babel, so that it was unreasonable to e.xpe( t that languages thus 
violently metamorphosed could be referred so easily at a liter 
period to the same original The first person to indicate very 
bnefiv the existence of the Indo-European familv, though he 
i gave It no distinctive name, was Sir William jones in his address 
i to the Bengal Oriental Soiiety in 1786, Being a skilled linguist, 
he reiogmzed that Sanskrit must be of the same origin as 
Greek, Latm, Teutonic (Germanic) and possibly ( ellic ( UuUtc 
Researches, i p. 422 , Works of .Sir W Jones, i p 2(1, Ixindon, 
t799) Unfortunately Sir William Jones’s viiws as to the re- 
lationship of the languages were not adopted for many y ears bv 
later investigators He had said quite definitely, “ No phdologcr 
could examine them all three (Sanskrit, Greek and latm) 
without bchevmg them to have sprung from some common source, 
which perhaps no longer exists ’ kriedrich Si hlegel, who learnt 
Sanskrit from Alexander Hamilton m Pans nearly twenty years 
later, started the view that Sanskrit, instead of being the sister, 
was the mother of the other languages, a mistake which, 
though long smee refuted in all philological works, has been 
most persistent 

Curiously enough the history of the n.uncs given to the family 
IS obscure The earliest known occurrence of the word “ Indo- 
European” IS in an article in the Quarterly Review for 181 3-^ 
by Dr Thomas Young The term has lieen in use in English and 
in French almost continuously sime that date. But a glance 
at Dr Young’s article will show that he mcluded under Indo- 
European many languages like Basque, Etruscan and Arabian 
(his term for Semitic), which certainly do not belong to this family 
of languages at all , and if the term is taken to mean, as it would 
seem to imply, all the languages spoken in India and Europe, it 
is undoubtedly a misnomer There are many languages m 
India, as those of the Dravidians m Southern India and those 
of Northern Assam, which do not belong to this family On the 
other hand there are many languages belonging to the family 
which exist outside both India and Europe — Zend, Old Persian. 
Armenian, Phrygian, to say nothing of languages recently dis- 
covered. The term most commonly used in Germany is ” Indo- 
Germanic ” This was employed by Klaproth as eatly as 1823. 
It IS said not to have been invented by him, but by whom and 

> £ Meyer, StUungsbettebie der Berliner AAademte (igo8,pp. 14 fi ), 
and more fully in Kuhn's Zettsckrift (xln pp 17 H) , also Oeschtchte 
des AUertums (i 2, 2nd ed. pp 807 ti ) 

• Sieg nnd Siegliaf , " TooiariRch, die Sprache der Indoskythen " 
{Smb d Bert Ah tgoS, pp 915 fl ). 

’ No XIX p. 255, " Another ancient and extensive clsss of 
lanmages, united by a greater number of resemblances than can 
well be altogether accidental, may be denominated the Indo-Euro- 
pean, comprehending the Indian, the West Asiatic, and almost nU 
the European langu^cs " 
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when It was invented is not quite ascertained ’ It is an attempt 
to name the family by its most easterly and most westerly links. 
At the time when it was invented it had not yet been settled 
whether Celtic was or was not a member of this family. But 
in any case the term would not have been wrong, for members of 
the Germanic stock have been settled for above a thousand years 
in Iceland, the most westerly land of Europe, and for the last 
four centuries have increasingly dominated the continent of 
Ament a As has been pointed out by Professor Buck of Chicago 
(Classtral Review, xviii. p 400), owing to the German method 
of pronouncing eu as 01, the word Indo-Germanic ” is easier for 
a German to pronounce than “ Indo-European.” Attempts 
to (list over a more accurate and less ponderous term, such as 
“ Indo-Celtic ” or “ Celtmdic,” have not met with popular 
favour Ar>’an {qv.) is conveniently brief, but is wanted as 
the proper term for the most easterly bianch of the family. 
What Js wanted is a term which does not confuse ethnological 
and linguistic ideas Not all speakers of any given language 
are necessarily of the same stock. In ancient Rome Latin must 
have been spoken by many slaves or sons of slaves who had no 
Latin blood in their bodies, though a slave if manumitted by his 
master might be the father or grandfather of a Roman citi7en 
with full rights Plautus and Terence were both aliens, the one 
an Umbrian, the other an African The speakers of modern 
English are even a more multifarious body. A possible name 
for the family, implying only the speaking of a language of the 
stock without any reference to racial or national characteristics, 
could be obtained from the name for man, so widely though 
perhaps not altogether universally diffused throughout the family 

Sanskrit vifits, Lithuanian wyras, I^t. vtr, Irish fer, Gothic 
wait, kc. If the speakers of these languages were called collec- 
tively Wiroi, no confusion with ethnological theories need arise 

It is customary to talk of thi roots, stems and suffixes of words 
111 the Indo-Kuropeaii languages These languages are distinguished 
from languages like Chinese by the fact that in the great majority 
of ivords suffixes can be separated from roots But the distinction 
between tluin and the so-called agglutinative languages is one of 
degr<*c rather than of kind In the agglutinative languages, or 
at any rate m some of them, some of the post-fixed cleme.its have 
still an independent value In the Indo Germanic languages no one 
can sav what the meaning of the earliest suffixes was Suffixes 
which have developed m individual languages or individual sections 
of this family of languages can often be tracecl, e g the often quoted 
-hood in Knglish words like " manhood,” or the English -ly in 
' manly,” which has gradually extended till it is actually attached 
to its own parent like m ” likely ” But all recent investigation goes 
to show that befoio the Indo-European languages separated they 
possessed words with all the characteristics which we recognize in 
substantives like the Latin domtnus or verbs like the Greek MKrvyrai 
Or, to put the same fact in another way, by the comparative method 
it is impossible to reach a ixsnod when the speakers of Indo-European 
languages sjioke m roots A ” loot ” is only a convenient philological 
abstraction , it is merely the remnant which is left when all the 
elements that can be analysed are taken away , it is theieforc only 
a kind of greatest common measure for a greater or smaller body of 
words expressing modifications of the same idea Thus, though by 
no means the earliest form of the word, the English man might be 
taken as the "loot ” from which are derived by various suffixes 
manhood, manly, mannish, manful, manned (past tense), manned 
(participle), unman, mannthtn, Ac How far the suffixes which 
can be traced back to Indo-European times (» e, to a time btfoie the 
separation of the languages) had existence as separate entities it is 
impossible to say From what wo see of the later history of the 
languages it is much more probable that both forms and signification 
were very largely the result of analogy For in the making of new 
words analogy plays a much larger part than any reference to general 
pnnciples of formation or composition New words are to a large 
extent, even in modern times, the invention of persons unskilled xn 
the history of language 

Tlie first to point out that the term Indo-European (or Indo- 
Germanic) was not used uniformly in one sense was Professor 
Kretschmer in his Einteitung tn die Geschichte der gnechtschen Sprache 
(Gdttingen, 1896), pp. 9 fif It is in fact used m three senses (i) 
Indo-European is treated as preceding and different from all its 
descendants, a single uniform speech wnthout dialects But, strictly, 
no such language tan exist, tor even individual members of the 
same family differ from one another m pronunciation, vocabulary, 

* Leo Meyer, " Ober den Urspning der Namen Indogermanen, 
Semiten und U^ofinner,” in the GdUtngev gelehrU Nachnehten, phth- 
logisch-historiscke Klasse, 1901, pp 454 if 


sentence formation, etc Thus it appears impossible to ascertain 
what the Indo-European term for the numeral i w«is, since different 
languages show at least four words for this, three of them presentmg 
the same root with different suffixes {a) Sansknt eka ( = *<w - quo - ) , 
(6) Zend aeva, Old Persian awa, Greek oZ (f)o-f (=»'*oi -uo -) , (c) 
Greek oZi-i), ” ace,” Latin unus (older oenus), Old Irish oen, Gothic 
ains, Lithuanian vdnas (where the initial v has no more etymological 
signification than the w which now begins the pronunciation of the 
English one), Old Bulgarian tnii, (d) Greek dt, tv {--*sem -s) Bui 
the Indo-European community must have had a word for the 
numeral since tne various languages agree in forms for the numerals 
2 to 10, and the original Indo-European people seem to have been 
able to count at least as far as 100 On the other hand, if the Indo- 
European language must have had dialects, the line of differentiation 
between it and its descendants becomes obliterated (2) But even 
when a word is found very widely diffused over the area of the Indo- 
European languages, it is not justifiable to conclude that therefore 
the word must have belonged to the original language The dis- 
persion of the Indo-European people over the areas they now 
inhabit, or inhabited m the earliest times known to history, must 
have been gradual, and commerce or communication between 
different branches must have always existed to some extent , the 
word might thus have been transmitted from one community to 
another When a word is found m two branches which are geo- 
graphically remote from one another and is not found in the mter- 
mefbate area, the probability that the word is original is somewhat 
stiongei But even in this case the originality of the word is by no 
means certain, for (a) the intervening branch or branches which 
do not possess the word may merely have dropped it and leplaccd 
it by another , (b) the geographical position which the branches 
occupy m historical times may not be their original position , the 
branches which do not possess the word may have forced thcmsilvcs 
into the area they now occupy after they had dropped the word, 
(() if the linguistic communities which possess the word have a 
seaboard and the intervening communities have not, the possibility 
of its transmission in connexion with early sea-borne commerce 
must be considered At the dawn of European history the Phoe- 
nicians and the Etruscans arc great se.ifarcr8 , at a later time the 
Varangians of the North penetrated to the Mediterranean and as far 
as Constantinople , m modern times sea-borne commerce brought 
to Kiiropo words from the Caiibbcan Indians like potato and tobacco, 
and gave English a new word for man-eating savages -catiwiia/ 
rims with Kictschmer we must distinguish between what is common 
Indo-Europ<“an and what is original Indo-Euiopean m language 
(j) A word may exist in several of the languages, and may have 
existed m them for a very long time, and yet not be Iiido-Fiiiopean 
Helm (Das Sale, cd 2, 1901) rejects salt as an Indo-European word 
liccause it is not found in tne Aryan group, though m this case he 
13 piobably wiong, (a) because, as has been shown by I'rofessoi 
Johannes Schmidt, its irregular declension (sai-d, genitive sal-nes) 
poss^'sses characteristics of the ohlcst Indo-European words, (b) 
ix'cause the gieat plains of Iran are characterizes! by their great 
saltness, so that the Aryan branch did not pass through a country 
where salt was unknown, altboijgh, according to Herodotus (i 133), 
the Persian did not use salt to season his food Since Kretschmer 
wrote, this argument has been used very extensively by Prolessor 
A Meillet of Pans in his Dialectes tndo-europiens (Pans, 1908) 
In this treatise he brings forward arguments from a great variety 
of facts to show that in the oiiginal Indo-European language there 
were dialects, the Aryan, Armenian, Balto-Slavomc and Albanian, 
as we liave seen, forming an oriental group with novel characte nstics 
devclopied in common, mthough in various other characteristics they 
do not agree Similarly Italic, Celtic and Germanic form a We stern 
group, while Greek agrees now with the one group now with the 
othei, at some points being more intimately connected with Italic 
than with any other branen, at others inclining more towards the 
Aryan This groupmg, however, is by no means exclusive, members 
of either group having characteristics in common with individuals of 
the other group which they do not share with the other languages of 
their own group (Meillet, p 131 ff ) 

From all this it is clear that m many cases it must be extremely 
uncertain what is original Indo-European and what is not Some 
encral characteristics can, however, be predicated from what is 
anded down to us m tlio earliest forms of all or nearly all the existing 
languages (i) The noun had certainly a large number of distinct 
cases in the singular . nominative, accusative, genitive, ablative, 
locative, instrumental, dative ^ In the plural, however, tjjere was 
less variety, the forms for dative and ablative being from the earhest 
times identical In the dual, the oblique cases cannot be restored 
with certainty, so little agreement is there between the languages 
In the locative-singular the ending -t seems to have been of the 
nature of a post-position, because in various languages (notably m 
Sansknt) forms appear without any suffix In the locative plural 
also the difference between the -su of Sansknt and early Lithuanian 
(Slavonic -chu) on the one hand, and of -irt in Greek on the other, 

1 The vocative is not stnctly speaking a case at all, for it stands 
outside the syntax oi[ the sentence It was onginally an exclamatory 
form consisting of the bare stem without case suffix. In the plural 
the nominative is used to supply the lacking vocative form. 
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seems to be best cxplamed by supposing that the -u and -» are post- 
positions, a conclusion which is stren^hened by the Greek rule 
that -c- between vowels disappears. In the instrumental singular 
and plural it is noticeable that there are two suffixes — one, repre- 
sented in Germanic and Balto-Slavonic only, beginning with the 
sound -m, the other, survivmg in most of the other languages for 
the plural, going back to an Indo-European form beginning with 
-bh Pro/essor Hirt of Leipzig has argued {Idg Forschungen, v 
pp 251 ff ) that -6A- originally belonged to the instrumental plural 
(cf. the Lat fi/tabus, omnibus, &c ), and the forms with -m- to the 
dative and ablative. But this is merely a conjecture, wluch has no 
hnguistic facts m its favour, for the -bt of the Latin dative hht, 
which has parallel forms in many other languages, belongs to the 
pronouns, which show in their declension many differences from the 
declension of the noun (cf also Brugmann, Grundrtss (ed 2), 11. 2, 
p. 120) (2) The adjective agrees with its noun in gender, number 

and case, thus introducing a superfluous element of agreement 
which IS not found, eg, in most of the agglutinative languages 
fhus in phrases like the Greek A Ka\ti Kbpn or the Latin tlla 
pulchra puella the feminine gender is expressed three times, with no 
advantage, so far as can be detected, over the modern English, that 
fair maid, where it is not obviously expressed at all In this respect 
and also in the employment of the same case endings for the plural 
as well as the singular, in the plural after a syllable expressing 
plurahty, the agglutinative languages have a distinct superiority 
over the Indo-European languages in their earliest forms Some 
languages, like English and Modern Persian, have practically got rid 
of inflexion altogether and the present difficulty with it , others, 
like modern German, as the result of phonetic and analogical changes 
have even intensified the difficulty (3) In the personal pronouns, 
especially those of the first and second persons, there is widely ^read 
agreement, but more in the singular than in the jilural Forms 
corresponding to the English / and thou, the Latin ego and tu, are 
practically universal On the other liand the dcmonatrative pronouns 
vary very considerably (4) Ihe system of numerals (subject to 
slight discrepancies, as that regarding i mentioned above) is the 
same, at least up to 100 (5) In the verb there were at first two 

voices, the active and the middle, and three moods, the indicative, 
the subj uiictive and the optative It lias been suggested by Professors 
Oertcl and Morns m Harvard Studies, xvi (p loi, n 3) that the simi- 
larity which exists between the earhest Greek and the earliest Aryan 
m the moods is the result of a longer common life between those two 
blanches. But of this there is no proof, and the great difference in 
the treatment of the sounds by these two branches (sec below) 
militates very strongly against the supposition The tense forms 
indicated originally not relations in time but different kinds of 
action I he distinctive forms arc the present, the perfect, and the 
aorist The present indicated that an action was in progress or 
continuous, the aorist on the other hand regarded the action as a 
whole and, as it were, summed it up The aonst has sometimes 
been said to express instantaneous action, and so it does But this 
IS not the essence of the aorist , the aorist may lie used also of a 
long continued action when it is regarded as a whole Greek shows 
this very clearly In Athenian official inscriptions it was usual to 
fix the date of the record by stating at the commencement who was 
the chief magistrate (archon) of the year This was expressed by 
the imperfect (A/»X«) But when reference was made to a past 
archon ship, that was expressed by the aorist (^pf<) The same 
characteristic is evident also in prohibitions , thus, m Plato's A pology 
of Socrates, fii) ffopv^^ffrjre is ' Do not begin to make a disturbance," 
dopvfittre is " Do not keep on making a disturbance ” These 
points arc most easily illustrated from Greek, because Greek, better 
than the otlier languages, has kept the distinctive usages of both 
moods and tenses The perfect as distinguished from the other forms 
expresses either repetition of the action, emphasis, or the state which 
results from the action expressed by the verb Different languages 
regard this last in different ways Sometimes the state resulting 
from the action is so characteristic that the perfect is almost an 
mdependent verb Thus in Greek Kniopai is " I acquire,” but 
KiKTripai (the perfect) is " I possess,” the result of the action of 
acquiring On the other hand the perfect may mean that the action 
has come to an end This is specially common in Latin, as in Cicero’s 
famous announcement of the execution of the Catihnanan conspira- 
tors, — Vixerunt ("They have hved” = "They are no more”) 
But it 18 by no means confined to Latin The pluperfect, the past 
of the permet, is a late development and can hardly be reckoned 
Indo-European In Greek the forms clearly arise from adding aorist 
endings to a perfect stem The forms of Latin are not yet com- 
pletely explained — but it is certain that the specially Latin mcamng 
expressing something that was past at a time already past (relative 
time) is a late growth When Homenc Greek wishes to express this 
meaning it uses most frequently the aonst, but also the imperfect 
as well as the pluperfect, the notion of relative time being derived 
from the context In the earhest Latin the pluperfect is not un- 
commonly used with tihe value of the aonst perfect As regards 
the future it is difficult to say how far it was an onginal form 
Some languages, like Germanic, preserve no onginal form for the 
future When the present is found not to be distinctive enough, 
penphrastic forms come in In other languages, hke Latin and 
Greek, there is constant confusion between subjunctive and future 


forms It is impossible to distinguish by their form between 6 fl(u 
(future) and (subjunctive), between regam (future) and regain 
(subjunctive). A special future with a suffix -sjo- (?vo) is found only 
with certainty in the Aryan group and the Baltic languages. Tlio 
future perfect is, strictly speaking, only a future made from a jicrfet i 
stem , in the Latin sense it is certainly a late development, and 
even m early Latin, videro has occasionally no different meaning from 
vtdebo The imperative, which was oiiginally an exclamatory foim 
to the verb, of the same kind as the vocative was to the noun, and 
which consisted simply of the verb stem without further suffixes, 
developed, partly on the analogy of the present and partly with the 
help of adverbs, a complete paradigm The infinitives of all tlio 
languages are noun cases, generally stereotyped m form and no 
longer m touch with a noun system, though this, e g in early Sanskrit, 
15 not always true. The participles differ only from othtr adjectives 
in governing the same case as their verb , and this is not an early 
distinction, for in the earhest Sanskrit all verbal nouns may govern 
the same case as their verb 

The system here sketched in the barest outline tended steadily 
to fall into decay. Ihe case system was not extensive cnougli to 
express even the commonest relations. 1 hus there was no means 
of distinguishing by the cases between starting from outside and 
starting from inside, ideas which, e g Finnish regards as rcijuinng 
separate cases ; without a preposition it was impossible to distinguish 
between on and in, though to the person concerned there is much 
difference, for example between being on a river and m a river 
There arc other difficulties of the same kind These had to be got 
over by the use of adverbs But no sooner had the adverbs liecome 
well established for the purjxise of defining these local relations than 
the meaning was felt to exist more in the adverb than in the case 
ending For this syntactical reason, as well as for mechanical 
reasons arising from accent {q v ), the case system m some languages 
fell more and more into desuetude In Sanskrit it has been kept 
entire, m Balto-Slavonic the only loss has been the disappearance of 
the original genitive and its replacement by the ablative In Latin 
the locative has been confused with the genitive and the ablative, 
and the instrumental with the ablative The loss of the locative as 
an independent case had not long preceded historical times, because 
it survives in Oscan, the kindred dialect of the neighbouring Cam- 
pania Greek has confused ablative with genitive, except for one 
small relic recently discovered on an inscription at Deljihi , in the 
consonant stems it has replaced the dative by the locative form and 
confused in it dative, locative and instrumental meanings In 
some other memliers of the family, e g Germanic, the confusion has 
gone still farther 

Ihe fate of the verb is similar, though the two panidigms do not 
necessarily decay at the same rate Thus I^tin has modified its 
verb system much more than its noun system, and Greek, while 
reducing seriously its noun forms, shows a very elaborate vcib 
system, which has no parallel except in the Aryan group From the 
syntactical point of view, however, the Greek system is much 
superior to the Aryan, which has converted its perfect into a past 
tense in classical Sanskrit, and to a large extent lost grip of the 
moods The decay in Aryan may be largely attributed to the jiower, 
which this group developed beyond any other, of making compounds 
which in practice took the place of subordinate sentences to a large 
extent The causes for the modifications which the Ixitin verb 
system has undergone are more obscure, but they are shared not 
only by its immediate neighbours the other Italic dialects, but also 
to a great degree by the moic remote Celtic dialects 

The origin and spread of the Indo-European languages has 
long been, and remains, a vexed question No sooner had Bopp 
laid the foundation of Comparative Philology m his great work, 
the first edition of which appeared in 1833-1835, than this 
question began to be seriously considered. The earlier writers 
agreed in regarding Asia as the original home of the speakers 
of these languages For this belief there were various grounds, 
— statements m the Biblical record, the greater originality 
(according to Schlegel) of Sanskrit, the absurd belief that the 
migrations of mankind always proceeded towards the west. 
The view propounded by an English philologist. Dr R G. 
Latham, that the original home was in Europe, was scouted 
by one of the most eminent writers on the subject— Victor Hehn 
—as lunacy possible only to one who lived in a country of cranks. 
Latham’s view was first put forward in 1851, and m half a 
century opinion had almost universally come over to his side. 
Max Muller indeed to the last held to the view that the home 
was “ somewhere m Asia,” and Professor Johannes Schmidt 
of Berlin, in a paper read ^fore the Oriental Congress at Stock- 
holm m 1889, argued for a close contact between early Indo- 
European and Assyrian civilization, from the borrowing of one 
or two words and the existence of duodecimal elements ui the 
Indo-European numeral system side by side with the prevalent 
decimal system — the dozen, the gross, the long hundred (izo), &c. 
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At 6o the systems crossed, and 6o was a very characteristic 
element in Assyrian numeration, whence come our minutes and 
seconds and many other units ^ 

Lvcn before Latham a Belgian geologist, d'Omahua d'Halloy, in 
1848 liad raised objections to the theory of the Asiatic origin 01 the 
Inuu-Luiopeans, but his views remained unheeded In 1S64 he 
brought throe questions before the Souttl d’anthto(>ologie of Pans 
(i) What are the proofs of the Asiatic origin of Europeans? {2) Have 
not inflectional languages passed from Europe to Asia rather than 
liom Asia to Europe ? (3) Art not the speakers of Ctlbc languages 
Hio descendants 01 the autochthonous peoples of Western Europe? 
(Rtinach, ot> at, p 38) Broca in replying to d’Omalius emphasized 
the fact whicli has been too often forgotten in this controversy, 
tluit race and language arc not necessarily identical In 1868 
Piofessor Ben/ey of Gottingen argued for the south-east of Europe 
as the original home, wliile Ludwig Geiger in 1871 placed it m 
Germany, ca view wlucli in later times has had not a few supjiorters 

Truth to tell, howevt'r, we are not yet ready to fix the site of the 
original home Before this can be done, many factors as yet im- 
perfectly known must be more completely ascertained 'I he pre- 
hisLoiie conditions of Northern, Western, Central and South-eastern 
Eujopc have been carefully investigated, but important new dis- 
coveries arc still contmuaUy being made Investigation of other 
parts of Europe is less complete, and prehistoric conditions in 
Asia ore at present vt ry imperfectly known. In Western 
Europe two prehistoric races aie known, the palaeolithic and the 
neohtluc. The former, distinguushed by their great skill m drawing 
figures of animals, especially the horse, the iciadcer, and the mam- 
moth, preceded the period of the Great Ice Age which rendered 
Northern Europe to the latitude of London and Berlin uiuiiliabitable 
for a period, the length of which, as ot all geological ages, cannot 
defaiiitely be ascertained Foi tlie present puiposc, however, this is 
of less importance, bocduse it is not churned that the Indo-European 
stock is of so great antiquity. But when the lee again leticated it 
must have been long before Northern Euiope could have mamtamed 
a population of human beings. The disappearance of the surface 
ICC must have been followed by a long perioa when icc still lematned 
underground, and tlie surface was occupied by swamps and barren 
tundras, as Northern Siberia is now. When a human population once 
more occupied Northern Euiope it is irap<issible to estimate m years 

The problem may be attaiked fiom the opposite direction. How 
long would it Jiavc taken for the Indo-European slock to spread from 
its original Iioine to its modern areas of occupation ? Some recent 
writers say tliat it is unnecessary to cairy the stock back farther 
than 2500 B 0 —a period wlun the avihzations of Egypt and Meso- 
potamia weio «dready ancient Wherever the oiigiial home was 
situated^ tlus date is probably fixed too low The discussion, moie- 
over, is in da^iger not only of moving in one vicious circle but in two 
(a) rjie term “ Indo-European stocic ” necessarily implies race, but 
why might not the language liave been from the earliest tunes at 
wluch we can trace it the language of a mixed race ? {b) It is usual 
to assume tliat the Indo-European stock was tail and blond, in 
fact much as the classical wnteis describe the early Germans But 
the tiuth of tlus hypothesis is much more difficult to demonstrate. 
In most countries known to tj;e anaents where blond hair pi evaded, 
at the present day <lark or brown haii is much more lu evidence 
Moreover the colour of fair hair often vanes from childhood to middle* 
life, and the flaxen hair of youth is very frequently replaced by a 
much darker shade m the adult It has been often pointed out that 
many ot Homer's heroes are jtantftoi, and it is fre*quently argued 
that means blond. Thi**, however, is auyUung but terbun, 

even when Var her de Lapouge lias collected ^1 the passages ui 
aiKient vvnters wluch bear upon the subject When Diodorus 
{v 32) wishes to describe the children of the Galatac, by whom 
apparently he means the Gormans, he says that their hair as cluldren 
13 generally whtt0, but as they grow up it is assimilated to the colour 
of their fathers. The ethnological argument as to long-headed 
and short-liea<1cd races (dohchoccjihidic and brachycephalic) seems 
uutrustwortliy, because In countries desenbed as dolichocephahe 
short skulls abound and vice versa Moreover this classification, to 
wiudi much more attention has boon devoted than its invcntorRetwos 
ever intended, is In itself unsatisfactory. The relation between the 
length and breadth of tlie head without consideration of the total 
Size IS clearly an unsatisfactory entenon. It is true that to the 
matliematician f or f or ^ are of identical value, but, if rt be also 
generally true that mental and physical energy are dependent on 
the size and weight of the brain, then tlie mere mathematicaJ relation 
lietvvcen length and breadth is of less unportance than the size of the 
quail titles Anthropologists appear now to recognize this themselves 

The argument from physical geography seems more important. 
But here also no certain answer can be obtained till more is known 
of the conditions, in early times, of the eastern pait of the area. 

* For the history of the controversy sec the excellent summary in 
Salomon Rcinach’s L'Ortgtne des Aryens Histone d'lme controverse 
(189*) Max Mfiller’s latest views are contained in his Btceraphies 
of Words and the Home of the Aryas (1888) See Schmidt’s Die 

Urheimat dee Indogeemmen und das europdtsche Zahlsystem (xSiQO). 


According to Ratzel * the Caspian was once very much larm>r than 
it M now, and to the nordi of it there extended a great area of swamp, 
which made it practically impossible for the Indo-European race 
to have crossed north of the Caspian from either continent to the 
other. At an early period the Caspian and Black Sea were con- 
nected, and the Sea of Marmora the Dardanelles were repre- 
sented by a nver which entered the Aegean at a point near the 
island of Andros While the nortnem Aegean was stiU land divided 
only by a nver, it is clear that migration from south-eastern Europe 
to Asia Minor, or reversely, might have taken place with ease 
Even m much later times the Dardanelles have formed no senous 
barrier to migration m either direction. At the dawn of history, 
Thracian tnbes crossed it and founded, it seems, the Phrygian and 
Armenian stock in Asia Mmor , the Gauls at a later tune followed 
the same road, as did Alexander the Great a generation earlier 
At the eml of the middle ages, Asia sent by way of the Dardanelles 
the mvading Turks into Europe. The Greeks, a nation of sea- 
farers, on the other hand reached Asia directly across the Aegean, 
using thfc islands, as it were, as stepping-stones 

Though much more attention lias been devoted to the subject by 
recent writers than was earlier the practice, it is doubtful whether 
migration by sta has even now been assigned its full importance 
1 he most mysterious people of antiquity, the Pclasgians, do not seem 
to be in all cases the same stock, as their name appears merely to 
mean “ the people of the sea," lUXaayol representing an oarliei 
irtXayt Kot, where irtXayt is the weak form of the stem ot ir^Xayos, 
“ sea," and -km the ending so frequent m tlie names of peoples 
A parallel to the sound cluinges may be seen m fdcryw, for */xly cku, 
by the side of fdy-vvfit As time goes on, evidence seems more and 
more to tend to conhrm the liuth of the great imgrations by sea, 
recorded by Herodotus, of Lydians to Etnirui, of Eteocretans both 
to east ami west An argument m favour of the original Indo- 
Ivmopeans being seated in north-western Germany has been de- 
veloped by G. Koswnna (datscheift fUr Ethnolugie, 1902, pp 161-222) 
from tlie forms and ornamentation of aiicieot pottery It has 
certainly not been generally received with favour, and as Kossmna 
himself affirms that the classification of prchistonc pottery is still 
an imdevelopcd scK*nce, his theory is clearly at present unequal to 
the weight ot such a superstructure as he would build upon it As 
the allied sciences are not prepared with an answer, it is necessary 
to fall back upon the Indo-European languages themselves The 
attempt has often been made to ascertain both the position of the 
original home and the stage of civihzation whicli the onginal com- 
munity had reached from a consideration of the vocabulary for 
plants and animals common to tlie various languages of the Indo- 
European family. But the experience of recent centuries warns us 
to be wary m the application of this argument If we cut off all 
past history and regard the language of tlie piesent day as we have 
perforce to regaat our earliest records, two of the words most wadely 
disseminated amongst the* Indo-European people of Europe are 
tobacco and potato Without lustoncal records it would be im- 
possible for us to discover that these woids m their earliest European 
form had been borrowed from the Caribbean Indians. Most languages 
tend to adopt with an imported product the name given to it by its 
producirs, though frequently' misunderstanding arises, as m the 
case of the two words mention ea, the potato being properly the yam, 
and tobacco being properly the pipe, while petum or petun (cp 
petunia) was the plant * 

The first treatise m which an attempt was made to work out the 
inmitive Indo-European civilisation in detail was Adolphe Pictet’s 
.es Ortgines indo-europiennes ou les Aryas pnmittfs (1859-1863) 
The idyllic conditions m which, according to Pictet, early Indo- 
European man subsisted were accepted and extended by many 
enthusiastic successors The father, the protector of the family 
{pater from pd, protect), and the mother (mater from md, to produce) 
were surrounded by their children (Skt P**tra^ whose name imphed 
that they kept everything clean and neat The daughter was the 
milkmaid (Skt. duhitd from duhy milk), while the brothw (Skt 
bhrdtdr), derived from the root of ferre, " bear," was the natural p-o- 
tector of his sister, whose name, with some hesitation, is decided to 
mean " she who dwells with her brother," the notion of brother 
and sister mamage being, however, summanl)' rejected (ii p 365). 
The uncle and aunt are a second father and mother to the family, 
and for this reason nepos, Skt napst, is both nephew and grandson. 
The hfe of such families was pastoral but not nomad , there was a 
farmstead where the women were busied with housewifery and 
butter-making, while the men drove their flocks afield The ox, the 
horse, the sheep, the goat and the pig were domesticated as well as 
the dog and the farmyard fowls, but it was m oxen that their chief 
wealth consisted Hence a cow was offered to an honoured guest, 
cows were the object of armed raids upon their neighbours, and 
when a member of the family died, a cow was killed to accompany 
him m the next world. Even the phenomena of nature to fifieH* 

• *' Geograpluscbe Prufung der Tatsachen uber den Ur^rung der 
Vfilker Europas ’’ {fierichte der h. sdehstschen Ges, d, Wissenschaften, 
1900 p 34 ff) 

• See the essay dfi Evolution and the Science of Language,’* in 

Darmn and Modem Seienoe (1909), 524 f 
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jialve una,gmations could be represented by cows : the clouds of 
heaven were cows wliose milk nounshed the earth, the stars were a 
herd with the sun as the bull amongst them, the earth was a cow 
yielding her increase Before the original community, which ex- 
touded over a wide area with Bactna for its centre, had broken 
up, agriculture had begun,, and barley, if not other cereals, ami 
various leguminous plants were cultivated Oxen drew tbc plough 
and the wagon Industry also had developed with tbc introduction 
of agriculture , the carpenter with a variety of tools appears to con- 
struct farm uuplements, buildmgs and furniture, and the smith is 
no less busy implements had begun with stone, but by tlus time 
were made of bronze if not of iron, for the metals gold, silver, copper, 
tin were certainly known Spinning and weaving had also begun; 
pottery was well developed The nocks and herds and agriciuturc 
supplied food with plenty of variety , feimcnted liquors, mead, 

S iobably wine and perhaps beer, were used, not always in moderation. 

. great variety of military weapons had been mvented, but geo- 
graphical reasons prevented navigation from developing in Bactna 
Towns existed and fortihed places The people were organircd m 
clans, the clans in tnbes At the head of tol, though not in tho most 
nmitive epoch, was the king, who reigned not by hereditaiy nght, 
ut by election 1 hough money had not yet been invented, exchange 
and barter flourished . there were borrowers and lenders, and property 
passed fiom father to son Though we have no definite information 
as to tiicir laws, justice was administered , murder, theft and fraud 
were punishe<l with death, imprisonment oi fine {HSsumi gtniral 
at end of v ol ii ) 

Further investigation, however, did not confirm this ideally happy 
form of primitive civilization Many of Pictet’s etymologies were 
erroneous, many of his deductions based on veiy uncertain evidence 
No recent writer adopts Pictet’s views of the Indo European family 
But his hst of domesticated annuals is approximately coircct, if 
domestication is used loosely siinjily of animals tha» might be kept 
by the Indo-European man about Ins homestead Even at the 
present day domestication means diflerent things m the case of 
difierent animals A jng is not <lomtsticatcd as a dog is , in art as 
hke the Hebrnles or western Ireland, where cattle and human bt'ings 
share the two ends of the same budding, domestication means some- 
thing very difleient from the treatment of laige herds on a f.irm 
extending to many hundreds of acres In other respects the height 
of the civilization was vastly exaggerated lhat the Indo-European 
people were agricultural as well as pastoial seems highly probable 
But as Heraclides says of the AtUainanes {Fragnienta ktst Oraec 
n 219), the women were the agriculturists, wlule llie men wore 
shepherds Agriculture begins on a very small scale with the dibbling 
by means of a pointed stick of a few seeds of some plant wluch tho 
women recognize as useful either for footl or modieme, and is possible 
only when the people have cease*d to lie absolutely nomad and have 
fixed settlements for continuous periods of some length The 
pastoral habit is broken down in men only by starvation, if tho 
pasture-lands become too cramped through an excessive increase of 
population or are seized by a conqueror As has been well said, 
of all the ordinary ineaus of gaimng a livelihood- -w ith the ex- 
ception perhaps of mining -agriculture is tbc most laborious, and is 
never voluntanly adopted by men wno have not l>ccn accustomed 
to it from their childiiood ' (Mackenzie Wallace, i?«ssia, new ed 
1 p 266, in relating the conversion of the Bashkir Tatars to agr.. 
culture) Even the plough, in tho primitive form of a tree stump 
with two branches, one forming the handle, the other the pole, was 
developed, and to this penod may belong the representations in rock 
carvings in Sweden and the Alps of a pair of oxen in the plough 
(S Muller, Nordtsche Altertumskunde, 1 205 , Dechclette, Manuel 
d’archiologie, it pp 492 S ) 'The Indo-European civilization in its 
beginnings apparently belongs to tiie chalcolithic period (sometimes 
described by the barbarous term of Italian origin eneohthic) when 
copper, if not bronze had come m, but the use of stone for many 
purposes had not yet gone out While primitive Indo European 
man apparently knew, as has been said, the horse, ox, sheep, goat, 
pig and dog, it is to be observed that m their wild state at least 
these animus do not all affect the same kind of area The horse 
13 an animal of the open plain , tho foal always accompanies the 
mother, for at first its neck is too short to allow it to graze, and the 
mare, unhke the cow, has no large udder m which to carry a gTc*at 
supply of milk The cow, on the other hand, hides her calf m a brake 
when she goes b > graze, and is more a woodland animal Tlie pig’s 
natural habitet is the forest where beech mast, acorns, or chestnuts 
are plentiful The goat is a cbmber and affects tho heights, while 
the sheep also prefers short grass to the richer pastures suited to 
kino. To collect and tame all those ammals imphcs control of an 
extensive and varied area 

What of the trees known to primitive Indo-European man ? On 
this the greaterpart of the arguments regarding the original home 
have turned 'The name lor the beecA extends through a considerable 
number of Indo-European languages, and it has generally been 
assumed that the beech must have been known from the first and 
therefore must have been a tree which flourished in the original 
home Now the habitat <rf the beech is to the west of a hne drawn 
hT>m Kdnigsoerg to the Crimea Hie argument assumes that its 
distnbnticHi was always the same But nothing is more certain 
than that m different ages difierent trees succeed one another on 


the same soil In the peat mosses of north-east bcotlond are found 
the trunks of vast oaks which have no parallel among the Uecs> 
wluch grow in tho same district nov\, where tho oak has a luird 
straggle to hve at all, and where experience teaches tho ]>lantor that 
coniferous trees will be more successful On the coast of Denmark 
in the same way tho oonifor has replaced the boech since the day h of 
the ” kitchen middens,” from which so much iiifoi-matlon as to the 
primitive inhabitants of that area has been obtained But with 
regard to the names of trees there are tw'O senous pitfalls which it is 
difficult to avoid (a) It is common to give a tree the name of 
another wluch in habit it resembles In England tliu oriental plane 
does not grow fieely north of tho Trent, accorihnglj’, farther north 
the sycamore, which has a leaf that a casual observer might Hunk 
similar, has usuriied the name of the plane (0) In the case of the 
beech (Lut /agus), the corresjxinding Greek word dots not 

mean beech but oah, or possibly, if one may judge fiom the magmficent 
trees of north-west Greece, the chestnut. It has been suggostod that 
the word is connected with the verb iftayttf to cat, so lhat iL was 
originally the tree witli edible fruit and could thus be speciahzed in 
different seitses in different areas If, however, Bartholomae's 
connexion of the Kuid hue, "elm” {Idg ForscAungen, ix 271) bo 
correct, there can be no relation between ^ay«iv aiwl 4^yot, but the 
latter comes from a root *bhdu^, in which the g woukl bteome x 
among the satem languages Ihe buth is a more widelv spread tree 
tlian the beech, growing as luxuriantly in the llmialavas as in 
western Europe, but notwilhstamhng, tlit Latin fraitnus, whicli « 
almost certainly of the same origin, means not btrch but ash, wlule 
tho word akin to ash (Gr appears in Latin without tho A 

suffix as oa- in Latin ornus, “ mountain ash,” for an earlu r ♦enims, 
cp Old Bulgarian jasenii (the ; has no ctvmoiogical value), Welsh 
and Cornish onnen, from an original Celtic *onna from (^ne 

of the most widely spread tree luimes is the word tree itself, which 
appears m a variety of loims, Gr bpi't, Goth tftu , bkt diru, 6ihp\ , 
6.C , wluch IS sometimes as m (^rcck specially limited to the oak, 
while the Indian deodar (dtva-ddru) is a conifei O Sclii ader, who 
in his remarkable liook, bprachvergleichung und Urgeschtchte (ihSti 
3rd cd , 1906-1907), locates tlio oiigmal homo in southern Russia, 
would aJIow the original community (n p 17^) to be paitly within, 
partly without tho beech hue Ihc only other tree the name of 
which IS widely spread is the willow the English with, unthy, Lat 
vttev, Gr Ma for Ftria, Lithuanian wyln, <ion<l vaAtt Otherwise 
the words for trees aio limited to a small numlier of languages, and 
the meamng m different languages is widely different, as Gr iKirn], 
“ pine,” Old High Ge-man hnta, "linden," with winch go the Latin 
Imter, ' boat,” and Lithuanian lentd, " board ” Tho lime tice and 
tho buch do not exist m Greece, and the Latin bettUa is a Ixurowing 
from Gaulish (Irish hethe)^ the native V/ord jrattnus, iw we have 
seen, being useei for the os A The equation of the J..atin taxus, " yew,” 
with Gr t 4 «oz, "bow," is no doubt correct, Scliradcr’s equation 
of bkt dhanvan, " bow,” witii the C.erman tanrte, " fir,” must, if 
correct, show at leiast a change ol material, for no wood is less well 
adapted for a bow than fir "Jhe only concluuon that can be drawn 
with apparent certainty from tho names of trees is that the original 
settlements were not in tho southern peninsulas of Europe 

borne of the names for cultivated plants arc widely s]>ri ad, but hkc 
the names of trees do not always indicate tho same thing Tins is 
not surprising if we consider that the word com, within the 'leutonic 
languages alone, means wheat in f.ngland oats in Scotland, rye m 
Germany, barley m Sweden, maize in the United Status of America 
Thus the Skt ydva means corn or bariey, in Zentl corn (modern 
Persian jav, barky, but m tho language of the Ossetes ycu, yau is 
millet), the Gk {"td is spell, the Lithuanian jawaT corn, the Irish 
dorna barley (Schrader, bprachvergletchung , ' 11 p 1 8ff) 1 he word 
liere or barley ,tsclf is widdy spread in Europe— Latin /az, spelt, 
Goth banxetns, "of barley,” Old J.’orsc burr, Old Slav bdrti, a kind 
of millet (tbtd ) But the onguial habitat of the cultivated gram 
plants has not yet been clearly estabhshed, and circumstances of 
many kinds may occasion a change in the kind of gram cultivated, 
provided another Can be found suitable to the chmatc In early 
England it is clear that tho prevalent crop was barley, for barn is the 
bere-em or barley-house 

The ear best tree-fruits found in Europe are apparently those 
discovered by Edouard Piette at Mas a’Azil in a stratum which he 
places between palaeolithic and neolithic They included nuts, 
plums, birdcherry, sloe, &c , and along with them was a httle heap 
of grains of whrat If Pictte's observrations are correct, this find 
must go back to a date long preceding the fruits found by Heer in 
the pile - dw’cUings of Switzerland Here also cherry-stones were 
found, though the modern cheny is said to have been importcxi 
first by Lucullus m the first centuiw b c from Ceiasus in Pontus, 
whence its name In the pile-dwcHings a considerable number of 
apples were found They were generally cut up into two or three 
pieces, apparently to be mied for winter use. In all probalnlity they 
were wild apples of the variety Ptrus silvatica, which is found across 
the whole of Central Europe from north to south (Buschan, Vor- 
geschichthche Boiantk, p 166) The original habitat of the apple is 
uncertain, but it is supposed to ir digcnous at any rate south of 
the Black Sea (Schrader, Reallextkon, s v Apfeibaum) The history 
of the name is obscure , it is often connected Math the Campamau 
town AbelU, wluch Virgil (Aenetd, vu 740) calls maltfera, ”^apple- 
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bearing ” Here also the material for fixing the site of the original 
habitat is untrustworthy, 

Tlie attempt has been made to hmit the possible area by a con- 
sideration of three animals which are said not to occur in certain 
parts of it — (a) the eel, which is said not to be found m the Black Sea , 
(6) the honey bee, which is not found in that part of Central Asia 
drained by the Oxus and Jaxartes, (c) the tortoise, which is not found 
m northern areas from evidence collected by Schrader from a 
specialist at Bucharest (Sprachtergleichung* ii p X47) eels are found 
m the Black Sea The argument, therefore, for excluding the area 
which drains into the Black Sta from the possible habitat of the 
primitive Imlo-European community falls to the ground Honey 
was certainly familiar at an early age, as is shown by the occurrence 
of the word *medhu, Skt mddhu, Or. fxidv (here the meaning has 
slufted from mead to wine), Irish mtd, English mead, Old Slav medd, 
Lithuanian mediis honey, mtdUs mead Schrader, who is the first 
to utilize the name of the tortoise in this argument, points out (o/» 
rtf p 148) that forms from the same root occur in both a centum and 
a Salem language -Gr Old Slav Hty, but 

that while it reaches far north in eastern Europe, it does not pass the 
40th paiallcl of latitude 111 western Europe This argument would 
make not only the German site for the original home which is sup- 
ported by Kossinna and Hirt impossible, but also that of Scandi- 
navia contended for by Ponka 

Lrom the foregoing it will lie seen that the arguments for any given 
area are not conclusive In the great plain which extends across 
Europe north of the Alps and Carpathians and across Asia north of the 
Hindu Kush there aic few geographical obstacles to prevent the rapid 
spread of peoples from any part of its area to any other, and, as we 
have seen, the Celts and the Hungarians, &c , have, in the historical 
period, demonstrated the rapidity with which such migiatiois 
couhl 1)0 m.ide Such migratio i may po.sihly account for the ap- 
pearance of a people using a centum language so far east as Turkestan 
But our information as to locharish is still too fragmental v to decide 
the question It is impossible here to discuvs at any length the 
n lations between the separate Indo-European languages, a subject 
which has formed, from somewhat different points of view, the 
subjc*ct of Kretschmer's Etnlettung tn dte Oesektehte der griechtschen 
Sprache and Meillet’s Les Dtalectes tndo-europiennes 

Bibiiography —Besides the articles on the separate languages m 
this Encyclopaedia the following works are the most important for 
consultation K Brugmann (phonology and morphology) and B 
Dclbruck (syntax), (Jrundrtss der vergletchenden GrammeUtk der 
tndogermamseken bprachen (1886-1900), cd 2, vol 1 (1897) , of 
vol 11 two largo jiarts, including the stem formation and in- 
flexion of the noun, the pronoun anil the numerals, have lieen pub- 
lished in 190O and 1909 A shorter work by Brugmann, Kurze 
vergletchende Grammatih der mdogerntamschen Sprachen, dealing 
mainly with Sanskrit, Greek, Latin, Germanic and Slavonic, 
appealed in three parts in 1902-190^ A good but less elaborate 
work is A Moillet, hUroductwn d /etude comparative des /angues 
tndo'curopienncs (190J, 2nd ed 1908) For the ethnological 
argument W 7. Hipley, fhe Races of Europe (1900) , G Scrgi, 

I he Mediterranean Race (English edition, 1901) Other works, 
now largely superseded, which deal with this argument are K Penka, 
engines Anacae (188)), and Dte Herkunft der Arter (1880), and I 
I'&yXor,! heOngtn of the AryansyVi V (i8go) I he ethnologists arc no 
more m agreement than the philologists For the arguments mainly 
fiom the linguistic side see especially O Schrader, Sprachver^letchung 
und Urgeschichte (3rd ed , 2 vols , 1906-1907) — the second edition was 
translated into English by Dr F B Jovons under the title Pre- 
historic Antiquities of ike Arvan Peoples (1890); Reallexikon der 
tndogermanischen Altertumskunde (iQoi) ; M Mwch, Die Heimat der 
Indogermanen (1902, 2nd ed 1901) , E do Michelis, L'Ongtne deglt 
Indo-europei (190 j) , H Hirt, Die Indogermanen (2 vols, 1905- 
1907), b Feist, Europa tm Lichte der Vorgeschichte und dte Ergcb- 
nisse der vergletchenden tndogermanischen Sprachmssenschaft, 1910, 
in W Sieglm’s Quellen und Forschungen zur alien Geschtchte und 
Geographic Important for special sections of this question are S 
Muller, Nordtsche Altertumskunde (2 vols, 1897-1898), and Urge- 
si hichte Europas (1905) , V Hchn, Kuliurpflanzen und Haustiere 
(1870), /tiled edited by O Schrader, with contributions on botany 
by A I' ngler (1902) , J Hoops, Waldbdunie und Kulturpftanzen tm 
germantschen Altertum (190s) Delbruck has devoted a special 
monograph to the 1 -E names of relationships, from which he shows 
that the I -E family was patriarchal, not matriarchal {Dte tdg 
Verwandtschaftsnamen , 1889) E Meyer, from Tocharish being a 
centum language, has revived with reserve the hypothesis of the 
Asiatic origin (Geschtchte des Altertums,* I 2, P 801) (P Gi ) 

INDOLE, or Benzopyrroi , a substance first prepared 

by A. Baever m 1868 It may be synthetically obtained by 
distilling oxmdole (Cgll^NO) with zinc dust ; by heating ortho- 
nitrocmnamic acid with potash and iron filings , by the reduction 
of indigo blue , by the action of sodium ethylate on ortho- 
ammochlorstyrene , by boiling aniline with dichloracetaldehyde , 
by the dry distillation of ortho-tolyloxamic acid ; by heating 
aniline with dichloracetal j by distilling a mixture of calcium 


formate and calcium anilidoacetate , and by heating pyruvic 
acid phenyl hydrazone with anhydrous zinc chloride. It is 
also formed in the pancreatic fermentation of albumen, and, 
in small quantities, by passing the vapours of mono- and dialkyl- 
anilines through a red-hot tube. It crystallizes in shining 
leaflets, which melt at 52° C, and boil at 245® C. (with decom- 
position), and IS volatile in a current of steam. It is a feeble 
base, is readily resmified by acids, forms a picrate and gives 
a cherry-red coloration with a pine shaving Many derivatives 
of indole are known. 

INDONESIAN, a term invented by James Richardson Logan 
to describe the light-coloured non-Malay inhabitants of the 
Eastern Archipelago. It now denotes all those peoples of 
Malaysia and Polynesia who are not to be classified as Malays 
or Papuans, but arc of Caucasic type Among these are the 
Battaks of north Sumatra ; many of the Bornean Dyaks and 
Philippine Islanders, and the large brown race of east Polynesia 
which includes Samoans, Maoris, Tongans, Tahitians, Marquesas 
Islanders and the Ilawaiians 

See J Richardson Logan, The Languages and hthnology of the 
Indian Archipelago (1857) 

INDORE, a native state of India in the central India agenev , 
comprising the dominions of the Maharaja Holkar Its area, 
exclusive of guaranteed holdings on which it has claims, is 
9500 sq. m. and the population m 1901 was 850,690, showing 
a decrease of 23% in the decade, owing to the results of 
f.amme As in the case of most slates in central India the 
territory is not homogeneous, but distributed over several 
political charges It has portions m four out of the seven charges 
of central India, and m one small portion m the Rajputana 
agency The Vmdhya range traverses the S. division of the state 
in a direction from east to west, a small part of the tern tor) 
lying to the north of the mountains, but by much the larger 
))art to the south. The latter is a portion of the valley of the 
Nerbudda, and is bounded on the south by the Satpura hills 
Basalt and other vohanic formations predominate in both 
ranges, although there is also much sandstone. The Nerbudda 
flows through the state ; and the vallev at Mandlesar, in the 
central part, is between 600 and 700 ft above the sea The 
revenue is estimated at £350,000 The metre gauge railway 
from Khandwa to Mhow and Inrlore citv , continued to Neemuch 
and Ajmere, was constructed in 1876 

The state had its origin m an assignment of lands made early 
m the i8th century to Malhar Rao Ilolkar, who held a command 
in the army of the M.ihratta Peshwa Of the Dhangar or shepherd 
caste, he was bom in 1694 at the village of Hoi near Poona, 
and from this circumstance the family derives its surname 
of Holkar. Before his death in 1766 Malhar Rao had added 
to his assignment large territorial possessions acquired by his 
armed power during the confusion of the period By the end 
of that century the rulership had passed to another leader of 
the same clan, Tiikoji Holkar, whose son, Jaswant Rao, took 
an important part in the contest for predominance in the 
Mahratta confederation. He did not, however, join the combined 
army of Sindha and the raja of Berar in their war against the 
Bntish in 1803, though after its termination he provoked 
hostilities which led to his complete discomfiture At first he 
defeated a British force that had marched against him under 
Colonel Monson, but when he made an inroad into British 
terntory he was completely defeated by Lord I^ke, and com- 
pelled to sign a treaty which deprived him of a large portion of 
his possessions After his deatii his favourite mistress, ^Tulsi 
Bai, assumed the regency, until m 1817 she was murdered by 
the military commanders of the Indore troops, who declared 
for the peshwa on his rupture with the Bntish government. 
After their defeat at Mehidpur in 1818, the state submitted by 
treaty to the loss of more terntory, transferred to the Bntish 
government its suzerainty over a number of minor tributary 
states, and acknowledged the Bntish protectorate. For many 
years afterwards the administraBon of the Holkar princes was 
troubled by intestine quarrels, misrule and dynastic contentions, 
necessitating the frequent interposition of Bntish authonty ; 
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and in 1857 the army, breaking away from the chief’s control, 
besieged the Bntish residency, and took advantage of the mutiny 
of the Bengal sepoys to spread disorder over that part of 
central India. The country was pacified after some fighting. 
In 1899 a British resident was appointed to Indore, which had 
formerly been directly under the agent to the governor-general 
in central India. At the same time a change was made in the 
system of admmistration, which was from that date earned 
on by a council. In 1903 the Maharaja, Shivaji Rao Holkar, 
G.CSL, abdicated m favour of his son Tukoji Rao, a boy of 
twelve, and died m 1908. 

The City of Indore is situated 1738 ft above the sea, on the 
river Saraswati, near its junction with the Khan Pop. (1901) 
86,686. These figures do not include the tract assigned to the 
resident, known as “ the camp ” (pop 11,118), which is under 
British administration The city is one of the most important 
trading centres in central India. 

Indore Residency, a political charge m central India, 
is not co-extensive with the state, though it includes all of it 
except some outlying tracts Area, 8960 sq m. ; pop (1901) 
833,410 (J. S Co.) 

INDORSEMENT, or Endorsement (from Med. Lat. mdorsare, 
to write upon the dorsum, or back), anything written or printed 
upon the back of a document. In its technical sense, it is the 
writing upon a bill of exchange, cheque or other negotiable 
instrument, by one who has a right to the instrument and 
who thereby transmits the right and incurs certain liabilities. 
See Bill of Exchange. 

INDO-SCYTHIANS, a name commonly given to vaiious 
tribes from central Asia, who invaded northern India and founded 
kingdoms there. They comprise the Sakas, the Yue-Chi or 
Kushans and the Ephthalites or Hunas 

INDRA, m early Hindu mythology, god of the clear sky 
and greatest of the Vedic deities. The origin of the name is 
doubtful, but is by some connected with tndu, drop. His 
importance is shown by the fact that about 250 hymns celebrate 
his greatness, nearly one-fourth of the total number in the 
Rig Veda He is represented as specially lord of the elements, 
the thunder-god But Indra was more than a great god 
in the ancient Vedic pantheon He is the patron-deity of the 
invading Aryan race in India, the god of battle to whose help 
they look in their struggles with the dark aborigines Indra 
IS the child of Dyaus, the Heaven. In Indian art he is repre- 
sented as a man with four aims and hands , in two he holds 
a lance and in the third a thunderbolt He is often painted 
with eyes all over his body and then he is called .'iahasraksha, 
“ the thousand eyed ” He lost much of his supremacy when 
the triad Brahma, Siva and Vishnu became predominant. He 
gradually became identified merely with the headship of Swarga, 
a local vice-regent of the abode of the gods 

See A. A Macdonell, Vedtc Mythology (Strassburg, 1897) 

INDRE, a department of central France, formed in 1790 
from parts of the old provinces of Berry, Orl^nais, Marche and 
Tourame. Pop. (1906)290,216. Area 2666 sq. m. It is bounded 
N. by the department of Loir-et-Cher, E by Cher, S by Creuse 
and Haute-Vienne, S.W. by Vienne and N.W. by Indre-et-Loire. 
It takes Its name from the river Indre, which flows through it 
The surface forms a vast plateau divided into three districts, 
the Boischaut, Champagne and Brenne. The Boischaut is a 
large well-wooded plain compnsmg seven-tenths of the entire 
area and covering the south, east and centre of the department. 
The Champagne, a monotonous but fertile district in the north, 
produces abundant cereal crops, and affords excellent pasturage 
for large numbers of sheep, celebrated for the fineness of their 
wool. The Brenne, which occupies the west of the department, 
was formerly marshy and unhealthy, but draining and afforesta- 
tion have brought about considerable improvement 

The department is divided into the arrondissements of 
ChAteauroux, Le Blanc, La Ch^tre and Issoudun, with 23 
cMtons and 245 communes At Neuvy-St-Sipulchre there is a 
circular church of the nth century, to which a nave was added 
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in the 1 2 th century, and at M^zi^res-en-Brenne there is an 
interesting church of the 14th century. At Levroux there is a 
fine church of the 13th century and the remains of a feudal 
fortress, and there is a magnificent chateau in the Renaissance 
style at Valen^ay. 

INDRE-ET-LOlRE, a department of central France, consisting 
of nearly the whole of the old province of Tourame and of small 
portions of Orl6anais, Anjou and Poitou. Pop (1906) 337,916. 
Area 2377 sq. m. It is bounded N. by the departments of 
Sarthe and I^ir-et-Cher, E. by Loir-et-Cher and Indie, S and 
S.W. by Vienne and W. by Maine-et-Loire It lakes its name 
from the Loire and its tributary the Indre, which enter it on 
its eastern border and unite not far from its western border. 
The other chief affluents of the Loire in the department are 
the Cher, which joins it below Tours, and the V lenne, which 
waters the department’s southern region. Indre-et-Loire is 
generally level and comprises the following districts : the 
Gatine, a pebbly and sterile region to the north of the Loire, 
hrgely consistmg of forests and heaths with numerous small 
lakes , the fertile Varenne or valley of the Loire ; the Cham- 
pcigne, a chain of vine-clad slopes, separating the valleys of the 
Cher and Indre ; the V^ron, a region of vines and orchards, 
in the angle formed by the Loire and Vienne ; the plateau 
of Sainte-Maure, a hilly and unproductive district m the centre 
of which are found extensive deposits of shell-marl ; and in the 
south the Brenne, traversed by the Claise and the Creuse and 
forming part of the marshy territory which extends under the 
same name into Indre. 

Indre-ct-Loire is divided into the arrondissements of Tours, 
Loches and Chinon, with 24 cantons and 282 communes. The 
chief town is Tours, which is the seat of an archbishopric ; and 
Chinon, Ixiches, Amboise, C henonceaux, Langeais and A/ay- 
le-Rideau are also important places with t bateaus The 
Renaissance chateau of Uss6, and those of Luynes (15th and 
16th centuries) and Pressigny-lc-Grand (17th century) are also 
of note. Montbazon possesses the imposing rums of a sijuare 
donjon of the 11th and 12th centuries. Preuilly has the most 
beautiful Romanesque* church m Tourame The Samte Chapclle 
(i6th century) at Champigny is a survival of a chateau of the 
dukes of Bourbon-Montpensier The church of Montresor 
(1532) with Its mausoleum of the family of Montresor, that of 
St Dems-Hors (12th and i6th century) close to Amboise, with 
the curious mausoleum of Philibert Babou, minister of finance 
under Francis I and Henry II, ; and that of Ste Catherine dc 
Fierbois, of the 15th century, are of architectural interest. 
The town of Richelieu, founded m 1631 by the famous minister 
of Louis XIII., preserves the cncemte and many of the buildings 
of the 17th century. Megalithic monuments are numerous 
in the department, 

INDRI, a Malagasy word believed to mean “ there it goes,” 
but now accepted as the designation of the largest of the existing 
Malagasy (and indeed of all) lemurs Belonging to the family 
Lemurtdae (see Primates) it typifies the subfamily Indrtsinae, 
which includes the avahi and the sifakas {qv) From both the 
latter it is distinguished by its rudimentary tail, measuring only 
a couple of inches in length, whence its name of Indrts brevt- 
caudatus. Measuring about 24 m m length, exclusive of the 
tail, the indri varies considerably m colour, but is usually black, 
with a vanable number of whitish patches, chiefly about the 
loins and on the fore-limbs. The forests of a comparatively 
small tract on the east coast of Madagascar form its home. 
Shoots, flowers and berries form the food of the indri, which 
was first discovered by the French traveller and naturalist 
Pierre Sonnerat in 1780. (R, L *) 

INDUCTION (from Lat. tnducere, to lead into ; cf. Gr. lirayuty/j), 
in logic, the term applied to the process of discovering prmciples 
by the observation and combination of particular instances. 
Aristotle, who did so much to establish the laws of deductive 
reasoning, neglected induction, which he identified with a com- 
plete enumeration of facts ; and the schoolmen were wholly 
concerned with syllogistic logic. A new era opens with Bacon, 
whose writings all preach the principle of investigating the laws 
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of nature with the purpose of improving the conditions of human 
life Unlutkily his rnind was still enslaved by the formulae 
of the quasi - mechanical sc'holastic logic He supposed that 
natural laws would disclose themselves by the accumulation and 
due arr.ingernent of instances without any need for original 
speculation on the part of the investigator. In his Novum 
Or^anum there are directions for drawing up the various kinds 
of lists of instances For two hiindrerl years a''*er Bacon’s 
death little was done towards the theory 01 induction } the reason 
being, probably, that the practical scientists knew no lo^ic, 
while the university logicians, with their conservative devotion 
to the syllogism, knew no science Whewell’s Philosophy of 
the Inductwe Sciences (1840), the work of a thoroughly equipped 
scientist, if not of a great philosopher, shows due appreciation 
of the cardinal point neglected by Bacon, the function of 
thcnriring in inductive research He saw that science advances 
only in so far as the mind of the inquirer is able to suggest 
organizing ideas whereby our observations and experiments 
are colligated into intelligible system. In this respect J S 
Mill IS inferior to Whewell • throughout h’s System of Logic 
(iH j^) he Ignores the constitutive work of the mind, and legards 
knowledge as the merely passive reception of sensuous impres- 
sions His work was intended mainly to reduce the pro- 
icdure of induction to a regular demonstrative system like that 
of the syllogism and it was for this purpose that he formulated 
his f.amous Four Methods of Experimental Inquiry His work 
has contiibuted greatly to the systematic treatment of induction 
But It must be remarked that his Four Methods are not methods 
of formal jiroof, as their author supposed, but methiMis whereby 
hypotheses are suggested or tested The actual proof of an 
hypothesis is never forma!, but always lies in the tests of experi- 
ment or ol>servation to which it is subiected. 

The current theory of induction ns set forth m the standard 
works 13 so far satisfactory that it combines the merit of Whewcll’s 
treatment with that of Mill’s , and yet it is plain that there is 
much for the logic laii of the future to accomplish The most 
important faculty m scientific inquiry is the faculty of suggesting 
new and valuable hypotheses But no one has ever given any 
explan.ition how the hypotheses arise m the mind we attribute 
It to “ genius,” which, of course, is no explanation at all The 
logic of discovery, in the higher sense of the term, simply has 
no evistence Another important but neglected province of the 
subject IS the relation of scientific induction to the inducDons 
cf everyday life Theie are some who think that a study of 
this relation would quite transform the accepted view of induc- 
tion. Consider such a piece of reason.ng as may be heard any 
day in a court of justice, a detective who explains how m his 
opinion a certain burglary was effected If all reasoning is 
cither deductive or inductive, this must be induction And yet 
It does not answer to the accepted definition of induction, “ the 
process of discovering a general principle by observation of 
particular instances ” what the detective does is to reconstruct 
a particular crime , he evolves no general principle Such 
reasoning is used by every man in every hour of his life : by it 
wc understand what people are doing around us, and what is 
the meaning of the sense - impressions which we receive. In 
the logic of the future it will probably be recognized that scientific 
induction is only one form of this universal constructive or 
reconstructive faculty. Another most important question 
closely akin to that just mentioned is the true relation l^tween 
these reasoning processes and our general life as active intelligent 
beings How is it that the detective is able to understand the 
burglar’s plan of action ? — the military commander to forecast 
the enemy’s plan of campaign > Primarily, because he himself 
is capable of making such plans. Men as active creatures 
co-opisratmg with their fellow-men are incessantly engaged m 
forming plans and m apprehenchng the plans of those around 
them. Every plan may be viewed ns a form of induction , it 
is a scheme invented to meet a given sutuation, an hypothesis 
which IS put to the test of events, and is verified or refuted by 
practical success or failure Such considerations widen still 
farther our view of scientific induction and hel^ us to understand 


Its relation to ordinary human thought and activity The 
scientific investigator in his inductive stage is endeavouring 
to make out the plan on which his material is constructed. 
Ibe phenomena serve as indications to help him in framing his 
hypothesis, generally a guess at first, which he proceeds to 
verify by experiment and the collection of additional facts 
In the deductive stage he assumes that he has made out the 
plan and can apply it to the discovery of further detail He has 
the capacity of detecting plans in nature because he is wont to 
form plans for practical purposes 

There are good recent accounts of intluction in Welton’s Manual 
of Logic, 11 , in H. W B. Joseph’s Introduction to Logic, and m 
W R. Boyce Gibson’s 0/ Log'tc , see also Logic (H St) 

INDUCTION COIL, an electrical instrument consisting of 
two coils of wire wound one ovei the other upon a core con- 
sisting of a bundle of iron wires. One of these circuits is tailed 
the primary circuit and the other the secondary circuit If 
an altcmatmg or intermittent contmuous current is passed 
through the primary circuit, it creates an alternating or inter- 
mittent magnetization in the iron core, and this in turn creates 
m the secondary (inuit a secondary current which is tailed 
the induced current. For most purposes an induction coil is 
required which is capable of giving in the secondary circTut 
intermittent currents of very high electromotive force, and to 
attain this result the secondary circuit must as a rule consist 
of a very large number of turns of wire. Induction coils are 
employed for physiological purposes and also in connexion with 
telephones, but their great use at the present time is in connexion 
with the production of high frequency electnc currents, for 
Rontgen ray work and wireless telegraphy. 

The instrument began to be devoloped soon after Faraday’s 
discovery of induced (urrents in 1831, and the subsequent 
researches of Joseph Henry, C G. Page and W. 

Sturgeon on the induction of a current. N J. Callan b?$toir. 
described in 1836 the construction of an cleitro- 
magnet with two sepaiatc insulated xvircs, one thick and the 
other thin, wound on an non core together He provided the 
pnmary circuit of this instrument with an interrupter, and found 
that when the pnmary current was rapidl) interrmttcd, a 
senes of secondary currents was mduced in the fine wire, of 
high electromotive force and considerable strength. Sturgeon 
in 1837 constnicted a simiLir coil, and provided the primary 
( ircuit with a mercury internipter operated by hand. Vanous 
other expenmentalisLs took up the construction of the induction 
coil, and to G. H. Bachhoffner is due the suggestion of employing 
an iron core made of a bundle of fine iron wires. At a somewhat 
later date ('allan constructed a very large induction coil contain- 
ing a secondary arcuit of very great length of wire C G. Page 
and J. H. Abbot m the United States, between 1838 and 1840, 
also constnicted some large mduction coiE ^ In all these cases 
the primary circuit was mterrupted by a mechanically worked 
interrupter On the contment of Europe the invention of the 
autmnatic pnmary circuit interrupter is generally attnbuted 
to C E Neeff and to J. P. Wi^er, but it is probable that 
J W M'Gauley, of Dublin, independently invented the form of 
hammer break now employed. In this break the magnetiza- 
tion of the iron core by the pnmary current is made to attract 
an iron block fixed to the end of a spnng, in such a way that 
two platinum points are separated and the pnmary circuit 
thus interrupted. It was not until 1853 that H. L. Fizeau added 
to the break the condenser which greatly improved the operation 
of the coil. In 1851 H. D. Riihmkorff (180^1877), an instrument- 
maker m ParLS, profiting by all previous experience, addressed 
hunself to the problem of increasing the electromotive force in 
the secondary cnrcuit, and induction coils with a secondary circuit 
of long fine wire have generally, but unnccessanly, be^ called 
Ruhmkorff coils. Riihmkorff, however, greatly lengthened the 
secondary circuit, employmg in some coils 5 or 6 m. of wire. 
The secondary wn^ was msulated with silk and shellac varnish, 

* For a full history 0/ the early development of the mduction 
cod see J A. Fleming, The Alternate Current Transformer, vol ii. 
chap. i. 
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an-i (‘.u h lavcr of \\irc was separated from the next by mi'an.s of 
varnished silk or shellac paper : the seiondarv eirenit was also 
carefully insulated from the primary circuit by a glass iui)e. 
Riihmkorff, by providing with his coil an automatic break of the 
hammer type, and equipping it with a condenser as suggested by 
Fizeau, arrived at the modern form of indu< tion coil, |. N. 
Hearder in England and E. S. Ritchie in the United States begun 
the construction of large coils, the last named constructing a 
specially large one to the order of J. P. Gassiot in 1858. In the 
following decade A. Apps devoted great attention to the produc- 
tion of large induction coils, constructing some of the most 
powerful coils in existence, and introduced the important 
improvement of making the secondary circuit of numerous Hat 
coils of wire insulated by varnished or parathnefl paper. In 
1869 he built for the old Polytechnic Institution in London 
a coil having a secondary circuit 150 m. in length. The 
diameter of the wire was 0-014 the secondary Iwbbin 

when complete had an extemaJ diameter of 2 ft. and a length 
of 4 ft. 10 ins. The primary bobbin weighed 145 lb, and 
consisted of 6000 turns of copper wire 3770 yds. in length, the 
wire being -095 of an inch in diameter. Excited by the current 
from 40 large liunsen cells, this coil could give secondary 
sparks 30 in. in length. Sul^sequently, in 1876, Apps con- 
structed a still larger coil for William Spottiswoode, which is 
now in the possession of the Royal Institution. The secondary 
circuit consisted of 280 m. of copper wire about o'oi of an 
inch in diameter, forming a cylinder 37 in. long and 20 in. 
in external dituneter ; it was wound in flat disks in a large 
number of separate sectiom, the total number of turns being 
341,850. Various primary circuits were employed with this coil, 
which when at its best could give a spark of 42 in. in length. 

A general description of the mode of constructing a modern 
induction coil, such as is used for wireless telegraphy or 
Rontgen ray apparatus, is as follows : The iron core 
consists of a bundle of soft iron wires inserted in the 
interior of an ebonite tube. On the outside of this 
tube is wound the primary circuit, which generally consists of 
several distinct wires capable of being joined either in series 
or parallel as required. Over the primary ciremit is placed 
another thick ebonite tube, the thickncs.s of the walls of which 
is proportional to the spark - producing power of the se<'ondary 
circuit. The primary coil must be wholly em losed in eixmitc, 
and the tube containing it is generally longer than the secondary 
Iwbbin. The second circuit consists of a number of flat coils 
wound up between paraffined or shellaced paper, much as a 
.sailor coils a rope. It is essential that no joints in this wire 
shall occur in inaccessible places in the interior. A machine 
has been devised by Leslie Miller for winding secondary circuits 
in flat sections without any joints in the wire at all (British 
Patent, No. 5811, 1903). A coil intended to give a 10 or 12 in. 
spark is generally wound in this fashion in several hundred 
sections, the object of this mode of division being to prevent 
any two parts of the secondary circuit which are at great 
differences of potential from being near to one another, unless 
effectively insulated by a sufficient thickness of shellaced or 
paraffined paper. A lo-in. coil, a size very commonly u.sed for 
Rontgen ray work or wireless telegraphy, has an iron core made 
of a bundle of soft iron wires No. 22 S.W.G,, 2 in. in diameter 
and 18 in. in length. I'he primary coil wound over this core 
consists of No. 14 S.W.G. copper w'ire, insulated with white 
silk laid on in three layers and having a resistance of about 
half an ohm. The insulating ebonite tube for .svich a coil 
should not be less than I in. in thickness, and should have two 
ebonite checks on it placed 14 in. apart. TLis tube i.s .supported 
on two hollow pedestals down which the ends of the primary 
wire are brought. The .secondary coil consists of No. 36 or No. 
32 silk-covered copper wire, and each of the sections is prepared 
by winding, in a suitable winding machine, a flat coiled wire 
in such a way that the two ends of the coil are on the outside. 
The coil should not be wound in less than a hundred sections, 
and a larger number would be still lietter. The adjacent ends 
of consecutive sections are soldered together and insulated, 


and the whole secondary coil should be immersed in jiamffin 
wax. Hr; (oinpletcd coil (fig. 1) is covered with a sheet of 
, ebonite and mounted on a biise board which, in some Ciises, 
contains the primary condenser within it and carries on its 
upper surface a hammer break. For many purposes, however, 
it is better lo separate the condenser and the break from the 
coil, .\ssiiming tliat a haniinei break 1.. empluyed, it Is generally 
ol tin- .\i)p.s loiiii. riu- int.1i riiiuion oi the primary circuit is 
iiuiclf l)tiwcen two tonlaot studs whicli ought to be of massive 
platinum, and across the break points is joined the primary 
condenser, 'rhi.s consists of a number of .sheets of paraffined 
paper interposed between sheets of tin foil, alternate siieets of 
the tin foil being joined together (see Leyden Jak). This 
condenser serve.s to <iuench the break spark. If the primary 



condenser is not iie- itcrl. tin- arc or sjmrl: wlm h talcs place at 
the contact points prolongs the tail ot inaLmeiisin in tlie core, 
and since the secondary electromotive force is proportional 
to the rate at which this magnetism changes, the .secondary 
electromotive force is greatly reduced by the presence of an 
arc-spark at the contact points. The primary condenser tltcre- 
fore serves to increase the suddenness with which the primary 
current is interrupted, smd so greatly increa.ses the electro- 
motive force in tlie seconrlary circuit. Lord Rayleigh showed 
(Phil. Mag., 1901, 581) that if the primary circuit is interrupted 
with sufficient suddenness, as for instance if it is severed Iw a 
bullet from a gun, then no condensci i. nculcfl. Nu . :i.' ni 
flows in the secondary circuit so long as 1 .tt adv diiu 1 ■ a s .ii 
is pas.sing through the primary, but at the- rnomenis ihni the 
primary circuit is closed and opened two elei tromotive forces 
are set up in the secondary ; these are opposite in direction, 
the one induced by the breaking of the primary circuit lH*mg 
by far the stronger. ILmce the neces.sity for some form of 
circuit breaker, by the continuous action of which there results 
a series of discharges from one secondary terminal to tlu' otlu r 
in the form of sparks. 

The hammer break is .somewhat irregular in ai tion and gives 
a good deal of trouble in prolonged use ; hence many other 
forms of primary circuit interrupters have been devised. 

These may be cla.s.sified as (i) hand- or motor-worked 
dipping interrupters employing mercury or platinum 
contacts ; (2) turbine mercury interruptens ; (3) 

electrolytic interrupters. In the first class a steel or platinum 
point, operated by hand or l>y a motor, is periodically immersed 
in mercury and so serves to close the primary circuit. To prevent 
oxidation of the mercury by the spark and break it must lie 
covered with oil or alcohol. In some ca.scs the interruption 
is cau.sed by the continuous rotation of a motor either working 
an eccentric which operates the plunger, or, as in the Mackenzie- 
Davidson break, rotating a slate disk having a metal stud on 
its surface, which is thus periodically immersed in mercury 
in a vessel. A better class of interrupter is the mercury turbine 
interrupter. In this some form of rotating turbine pump 
pumps mercury from a vessel and squirts it in a jet against a 
copper plate. Either the copper plate or the jet is made to 
revolve rapidly by a motor, .so that the jet by toms impinges 
against the plate and escapes it ; the inerciiry and plate are 
lx>th covered with a deep layer of alcohol or fiarafliu oil, so that 
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the jet IS immersed m an msulatmg fluid In a recent form 
the chamber in which the jet works is filled with coal gas. 
'i'he current supplied to the primary circuit of the coil travels 
from the mercury in the vessel through the jet to the copper 
plate, and hence is periodically interrupted when the jet does 
not impinge against the plate Mercury turbine breaks are much 
employed in connexion with large induction coils used for 
wireless telegraphy on account of their regular action and the 
fact that the number of interruptions per second can be con- 
trolled easily by regulating the speed of the motor which rotates 
the jet. But all mercury breaks employing paraffin or alcohol 
af an insulating medium are somewhat troublesome to use 
because of the necessity of periodically cleaning the mercury. 
Klectrolytic interrupters were first brought to notice by Dr 
A. R. B Wehnelt in 1898 {Elektrotechmsche Zeitschnft, January 
20th, 1899) He showed that if a large lead plate was placed 
in dilute sulphuric acid as a cathode, and a thick platinum wire 
protruding for a distance of about one millimetre beyond a 
glass or porcelain tube into which it tightly fitted was used 
as an anode, such an arrangement when inserted in the circuit 
of a primary coil gave rise to a rapid intermittency m the primary 
current It is essential that the platinum wire should be the 
anode or positive pole. The frequency of the Wehnelt break 
can be adjusted by regulating the extent to which the platinum 
wire protrudes through the porcelain tube, and in modem 
electrolytic breaks several platinum anodes are employed. 
This break can be employed with any voltage between 30 and 
250. The Caldwell interrupter, a modification of the Wehnelt 
break, consists of two electrodes immersed in dilute sulphuric 
acid, one of them being enclosed by a glass vessel which has a 
small hole in it capable of being more or less closed by a tapered 
glass plug It differs from the Wehnelt break in that there is 
no platinum to wear away and it requires less current , hence 
finer regulation of the coil to the current can be obtained It 
will also work with either direct or alternating currents. The 
hammer and mercury turbine breaks can be arranged to give 
interruptions from about ro per second up to about 50 or 60. 
The electrolytic breaks are capable of working at a higher speed, 
and under some conditions will give interruptions up to a thousand 
per second. If the secondarv' terminals of the induction coils 
are connected to spark balls placed a short distance apart, 
then with an electrolytic break the discharge has a flamc-hke 
character resembling an alternating current arc. This type of 
break is therefore preferred for Rontgen ray work since it makes 
less flickering upon the screen, but its advantages in the case of 
wireless telegraphy are not so marked. In the Gnsson interrupter 
the primary circuit of the induction coil is divided into two parts 
by a middle terminal, so that a current flowing in at this point 
and dividing equally between the two halves does not magnetize 
the iron This terminal is connected to one pole of the battery, 
the other two terminals being connected alternately to the 
opposite pole by means of a revolving commutator which (i) 
passes a current through one half of the primal y, thus magnetiz- 
ing the core ; (2) passes a current through both halves in 
opposite directions, thus annulling the magnetization , (3) 
passes a current through the second half of the primary, thus 
reversing the magnetization of the core ; and (4) passes a current 
in both halves through opposite directions, thus again annulling 
the magnetization. As this series of operations can be performed 
without interrupting a large current through the inductive 
circuit there is not much spark at the commutator, and the 
speed of commutation can be regulated so as to obtain the best 
results due to a resonance between the primary and secondary 
circuits. Another device due to Gnsson is the electrolytic 
condenser interrupter. If a plate of aluminium and one of 
carbon or iron is placed m an electrolyte yieldmg oxygen, this 
aluminium-carbon or aluminium-iron cell can pass curroat in 
one direction but not in the other. Much greater resistance is 
experienced by a current flowing from the aluminium to the 
iron than m the opposite direction, owing to the formation of 
a film of aluminic hydroxide on the alummium. If then a cell 
consisting of a number of aluminium plates alternating with 


iron plates or carbon m alkaline solution is mserted m the 
primary circuit of an induction coil, the application of an 
electromotive force in the right direction will cause a transitory 
current to flow through the coil until the electrolytic condenser 
is charged. By the use of a proper commutator the position 
of the electrolytic cell in the circuit can be reversed and another 
transitory primary current created. This mterrupted flow 
of electricity through the primary circuit provides the mter- 
mittent magnetization of the core necessary to produce the 
secondary electromotive force. This operation of commuta- 
tion can be conducted without much spark at the commutator 
because the circuit is mterrupted at the time when there is no 
current in it In the case of the electrolytic condenser no 
supplementary paraffined paper condenser is necessary as in 
the case of the hammer or mercury interrupters. 

An induction coil for the transformation of alternating 
current is called a transformer {qv) One type of high frequency 
current transformer is called an osctllatwn transformer 
or sometimes a Tesla coil. The construction of such 
a coil IS based on different principles from that of cofu 
the coil just described. If the secondary terminals 
of an ordinary induction coil or transformer are connected to a 
pair of spark balls (fig. 2), and if these are also connected to 



FiG. 2 — Arrangements for producing High Frequency Currents 
T, Transformer or induction coil. L, Inductance 

8 , Q, Choking coils P, Primary circuit of high 

, Spark balls frequency coil 

C, Condenser S, Secondary circuit 

a glass plate condenser or Leyden jar of ordinary type joined 
m series with a coil of wire of low resistance and few turns, then 
at each break of the primary circuit of the ordinary induction 
coil a secondary electromotive force is set up which charges 
the Leyden jar, and if the spark balls are set at the proper 
distance, this charge is succeeded by a discharge consisting of 
a movement of electricity backwards and forwards across the 
spark gap, constituting an oscillatory electric discharge (see 
ELECTROKiNEfics) Each charge of the jar may produce from 
a dozen to a hundred electnc oscillations which are in fact 
brief electric currents of gradually decreasing strength If 
the circuit of few turns and low resistance through which this 
discharge takes place is overlaid with another circuit well 
insulated from it consisting of a large number of turns of finer 
wire, the inductive action between the two circuits creates in 
the secondary a smaller series of electric oscillations of higher 
potential. Between the terminals of this last-named coil we 
can then produce a series of discharges each of which consists 
in an extremely rapid motion of electricity to and fro, the groups 
of oscillations being separated by intervals of time corresponding 
to the frequency of the break m the primary circuit of the 
ordinary induction coil charging the Leyden jar or condenser. 
These high frequency discharges differ ^together in character 
from the secondary discharges of the ordinary induction 'coil. 
Theory shows that to produce the best results the primary 
circuit of the oscillation transformer should consist of only one 
thick turn of wire or, at most, but of a few turns It is also 
necessary that the two circuits, primary and secondary, should 
be well insulated from one another, and for this purpose the 
osallation transformer is immersed in a box or vessel full of 
highly insulating oil. For full details N. Tesla’s original Papers 
must be consulted (see /wm. Inst. Elect. Eng. 21, 62). 

In some cases the two arcuits of the Tesla coil, the primary 
and secondary, are sections of one single coil. In this form the 
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arrangement is called a resonator or auto transformer, and is 
much used for producing high frequency discharges for medical 
purposes. The construction of a resonator is as follows ; A bare 
copper wire is wound upon an ebomte or wooden cylinder or 
frame, and one end of it is connected to the outside of a Leyden 
jar or battery of Leyden jars, the inner coating of which is con- 
nected to one spark ball of the ordinary induction coil. The 
other spark ball is connected to some point on the abo^'e-named 
copper wire not very far from the lower end By adjusting 
this contact, which is movable, the electric oscillations created 
in the short section of the resonator coil produce by resonance 
oscillations in the longer free section, and a powerful high 
frequency electric brush or discharge is produced at the free 
end of the resonator spiral. An electrode or wire connected 
with this free end therefore furnishes a high frequency glow 
discharge which has been found to have valuable therapeutic 
powers 

The general theory of an oscillation transformer containing 
capacity and inductance in each circuit has been given by Oberbeck, 
_ . Bjerknes and Drude • Suppose there are two circuits, 

each consisting of a coil of wire, the two being super- 
rrans- or adjacent, and let each circuit contain a 

formen condenser or Leyden jar in senes with the circuit, and let 
one of these circuits contain a sjiark gap, the other being 
closed (fig 3) If to the spark l3alls the secondary terminals 
of an ordinary induction coil are connected, and these spark 
balls are a<lj listed near one 
C, C, another, then when the 

■ * • ■ ordinary coil is set in 

operation, sparks jiass be- 
tween the balls ami oscil- 
latory discharges take 
place in the circuit con- 
taining the spark gap 
These oscillations induce 
other oscillations in the 
second circuit The two 
circuits have a certain 
mutual inductance M.and 
each circuit has self in- 
ductance L, and L, If 
then the capacities m the 
two circuits are denoted 
by C, and Cj the following 
simultaneous ecjuations 
express the relation of the 
currents, and and potentials, t>,, and v^, m the primary and 
secondary circuits respectively at any instant — 

R, and R, being the resistances of the two circuits If for the 
moment we neglect the resistances of the two circuits, and consider 
that the oscillations in each circuit follow a simple harmonic law 
I = I sin />i we can transform the above equations into a biquadratic 

, >,1 LjCj f LaCj ^ I ^ 

^ CiL j(LiL, - C,Cj(L,La - M^ ~ ° 

The capacity and inductance m each circuit can be so adjusted that 
their products are the same number, that is C,L, rrCgLj, — CL 
The two circuits are then said to be in resonance or to be tuned 
together In this particular and unique case the above biquadratic 
reduces to 


where ft is wntten for M V(L|L,) and is called the coefficient of coupling. 
In this case of resonant circuits it can also be shown that the maxi- 
mum potential differences at the pnmary and secondary condenser 
termmals are determined by the rule s/C^. Hence 

the transformation ratio is not determined by the relative num^r 
of turns on the primary and secondary circuits, as m the case of 
an ordinary alternatmg current transformer (see Transformers), 
but by the ratio of the capacity in the two oscillation circuits For 
full proofs of the above the reader is referred to the original papers 

Each of the two circuits constitutmg the oscillation transformer 
taken separately has a natural time period of oscillation , that is 
to say, if the electric charge in it is disturbed, it oscillates to and fro 
m a certam constant oer^ like a pendulum and therefore with a 
certain frequency If the circuits have the same frequency when 

* See A. Oberbeck, / 4 «». (1895), 55,p 623, V F R Bjerknes, 
id. (1895), 55, P- 121, and (1891), 44, p. 74 ; and P K L Drude, 
Ann. Phys. (1904), 13, p 512 
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separated they are said to bo isochronous If n stands for the 
natural frequency of each circuit, where n -Pliir the above equations 
show that when the two circuits are coupled together, oscillations 
set up in one circuit create oscillations of two frequencies in the 
secondary circuit A mechanical analogue to the alxjve electrical 
effect can be obtained as follows , Let a string be strung loosely 
between two fixed points, and from it let two other strings of equal 
length hang down at a certain distance ajiart, each of them having 
a weight at the bottom and forming a simple pendulum If one 
pemiuium is set in oscillation it will gradually impart this motion 
to the second but in so doing it will bring itself to rest , m hke 
manner the second pendulum being set in oscillation gives back its 
motion to the first The graphic representation, therefore, of the 
motion of each pendulum would be a line as in fig 4 Such a curve 



represents the effect in music known as beats, and can easily be 
shown to be due to the combined effect of two simple harmonic 
motions or simple periodic curves of diffeicnt frequency super- 
imposed .\ccordmgly, the effect of inductively coupling together 
two electrical circuits, each having cajiacity ami inductance, is that 
if oscillations are starter! m one circuit, oscillations of tw-o frequencies 
are found in the secondary circuit, the frerjuencies differing from one 
another and differing from the natural fiequency of each circuit 
taken alone This matter is of importance in connexion with 
wireless telegraphy (see Tei egkahii), as in anjsaratus for conducting 
it, oscillation tianslormers .vs .ilvivc described, having two circuits in 
resomance with one another, arc employed 

RhiFKiNCEs — J A Fleming, The ‘ilternate Current Transformer 
(2 vols , London, 1900^, containing a full histoiy of the induction 
coil . td , Flectnc Wave Telegraphy (London, tgo(>), dealing m chap i. 
with the construction of the induction coil ami various forms of 
interrupter as well as with the theory of oscillation tiansforrners , 
A r H.are, The Comtruction of Large Induction L^oils (London, 1900) , 
J Trowbridge, “ On the Induction tod,” Mag (1902), 3, p. 393 , 

Lord Rayleigh, ” On the Induction Cod,” Phil Mag (1901), 2, p 381 , 
J E Ives, "Contributions to the Study of the Induction Cod,” 
Physical Review (IQ02), vols 14 and 13 (J A K) 

INDULGENCE (Lat tndulgenlta, mdufgere, to grant, concede), 
m theology, a term defined by the official catechism of the Roman 
(^thohe Church m England as ” the remission of the temporal 
punishment which often remains due to sin after its guilt 
has been forgiven ” This remission may be either total {plenary) 
or partial, according to the terms of the Indulgence Such 
remission was popularly called a pardon in the middle ages— 
a term which still surviv cs, c g in Brittany 

The theory of Indulgences is based by theologians on the follow- 
ing texts 2 Samuel (Vulgate, 2 Kings) xii. 14 , Matt xvi. 19 
and xviii. 17, 18 , i Cor v 4, 5 ; 2 Cor. 11 6-ii ; but the practice 
Itself IS confessedly of later growth. As Bishop hisher says 
in his Confutation of Luther, ” m the early church, faith in 
Purgatory and in Indulgences was less necessary than now . . . 
But in our days a great part of the people would rather cast off 
Christianity than submit to the rigour of the [ancient] canons . 
wherefore it is a most wholesome dispensation of the Holy 
Ghost that, after so great a lapse of time, the belief m purgatory 
and the practice of Indulgences liave become generally received 
among the orthodox” (Confutalio, cap xviii , cf Cardinal 
Caietan, Tract. XV de tndulg cap. 1.) The nearest equivalent 
m the ancient Church was the local and temporary African 
practice of restoring lapsed Christians to communion at the 
intercession of confessors and prospective martyrs in prison 
But such reconciliations differed from later Indulgences in at 
least one essential particular, since they brought no remission of 
ecclesiastical penance save m very exceptional cases. However, 
as the primitive practice of public penance for sins died out in 
the Church, there grew up a system of equivalent, or nominally 
equivalent, private penances. Just as many of the punishments 
enjoined by the Roman criminal code were gradually commuted 
by medieval le^slators for pecuniary fines, so the years or months 
of fasting enj’oined by tbe earlier ecclesiastical codes were 
commuted for proportionate fines, the recitation of a certain 
number of psa^, juod the like. “ Historically speaking, it is 
indisputable that the practice of Indulgences in the medieval 
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church arose out of the authoritative remission, in exceptional 
cases, of a certain proportion of this canonical penalty. At 
the same time, according to Catholic teachir^, such Indulgence 
was not a mere permission to omit or postpone payment, but 
was in fact a discharge from the debt of temporal punishment 
which the sinner owed. The authority to grant such discharge 
was conceived to be included in the power of bmdin^ and 
loosing committed by Christ to His Church , and when in the 
course of time the vaguer theological conceptions of the first 
ages of Christianity assumed scientific form and shape at the 
hands of the .Schoolmen, the doctrine came to prevail that this 
discharge of the sinner’s debt was made through an application 
to the offender of what was called the “ Treasure of the 
Church ” (I'hurston, p 315). “ What, then, is meant by the 
‘ Treasure of the Church * ? . . . It consists primarily and 
completely of the merit and satisfaction of Christ our Saviour 
It includes also the superfluous merit and satisfaction of the 
Blessed Virgin and the Saints. What do we mean by the word 
‘ superfluous ’ ? In one way, as I need not say, a saint has no 
superfluous merit Whatever he has, he wants it all for himself, 
because^ the more he merits on earth (by CTinst’s grace) the 
greater is his glory in heaven. But, speaking of mere satisfaction 
for punishment due, there cannot be a doubt that some of the 
.Saints have done more than ^^a.s needed in justice to expiate 
the punishment due to their own sms . . It is this ‘ super- 
fluous ’ expiation that accumulates in the Treasure of the Church” 
(Bp of Ncwjxirt, p. 166). It must be noted that this theory of 
the “ Treasure ” was not formulated until some time after 
Indulgences in the modern sense had become established m 
practice The doctrine first appeared with Alexander of Hales 
(c, 1230) and was at once adopted by the leading schoolmen 
Clement VI. formally confirmed it in 1350, and Pius VI still 
more definitely in 1794 

The first definite instance of a plenary Indulgence is that of 
Urban II. for the First Crusade (1095) A little earlier had begun 
the practice of partial Indulgences, which are always expressed 
m terms of days or years However definite may have been 
the ideas originally conveyed by these notes of time, their first 
meaning has long since been lost. Eusebius Amort, m 1735, 
admits the gravest differences of opinion ; and the Bishop of 
Newport writes (p 163) “ to receive an Indulgence of a year, 
for example, is to have remitted to one so much temporal 
punishment as was represented by a year’s canonical penance 
If you ask me to define the amount more accurately, I say 
that It cannot be done No one knows how severe or how long 
a Purgatory was, or is, implied m a hundred days of canonical 
penance ” The rapid extension of these time-indulgences is 
one of the most remarkable facts in the history of the subject 
Innocent II, dedicating the great church of Cluny in 1132, 
granted as a great favour a forty days’ Indulgence for the 
anniversary A hundred years later, all churches of any im- 
portance had similar indulgences ; yet Englishmen were glad 
even then to earn a pardon of forty days by the laborious loumey 
to the nearest cathedral, and by making an offering there on 
one of a few privileged feast-days A century later again, 
Wychffe complains of Indulgences of two thousand years for 
a single prayer (ed Arnold, 1. 137). In 1456, the recitation of 
a few prayers before a church crucifix earned a Pardon of 
*0,000 years for every such repetition (Glassberger in Analeeta 
Franctscatta, n 368) : “ and at last Indulgences were so 
freely given that there is now scarcely a devotion or good 
work of any kind for which they cannot be obtained ” (Arnold 
& Addis, Caiheiic Dtchonary, s.v ) To quote again from Father 
Thurston (p 318): “ In imitation of the prodigality of her Divine 
Master, the Church has deliberately faced the nsk of depreciation 
to which her treasure was exposed The growing effeminacy 
and corruption of mankind has found her censures unendurable 
. . . and the Church, going out into the highways and the 
hedges, has tried to entice men with the offer of generous 
Indulgence," But it must be noted that, according to the 
orthodox doctrine, not only can an Indulgent hot remit future 
sms, but even for the past it cannot talee fhll effect unless the 


subject be truly contrite and have confessed (or intend shortly 
to confess) his sms. 

This s^utary doctrine, however, has undoubtedly been 
obscured to some extent by the phrase a poena et a culpa, which, 
from the 1 3th century to the Reformation, was applied to Plenary 
Indulgences The prima-facie meaning of the phrase is that 
the Indulgence itself frees the smner not only from the temporal 
penalty (poena) but also from the guilt (cidpa) of all his sms 
and the fact tliat a phrase so misleading remained so long current 
shows the truth of Father Thurston’s remark . ” The laity 
cared little about the analysis of it, but they knew that the 
a etdpa et poena was the name for the biggest thing in the nature 
of an Indulgence which it was possible to get ” (Dublin Review, 
Jan. 1900) The phrase, however, was far from being confined 
to the unlearned Abbot Gilles h Muisis, for instance, records 
how, at the Jubilee of 1300, all the Papal Penitentiaries were m 
doubt about it, and appealed to the Pope Boniface VIII did 
indeed take the occasion of repeating (m the words of his Bull) 
that confession and contrition were necessary prehmmanes ; 
but he neither repudiated the misleading words nor vouchsafed 
any clear explanation of them (Chron Aegtdn h Mmsts ed.de 
Smet, p 189 ) His predecessor, Celesline W , had actually used 
them m a Bull 

The phrase exercised the minds of learned canonists all through 
the middle ages, but still held its ground The most accepted 
modern theoiy^ is that it is merely a catchword surviving from 
a longer phrase which proclaimed how, during such Indulgences, 
ordinary confessors might absolve from sms usually ” reserved ’’ 
to the Bishop or the Pope Nobody, howe\er, has ventured 
exactly to reconstitute this h> pothetical phrase , nor is the 
theory easy to reconcile with (1 ) the uncertainty of canonists 
at the time when the locution was quite recent, (11 ) the fact that 
Clement V and Cardinal Cusanus speak of absolution a poena 
et a culpa as a separate thing from (a) plenary absolution and 
(b) absolution from " reserved ” sms (Clem hb v tit ix c 2, 
and Johann Busch (d c 1480) Chron Windeshemense, cap 
xxxvi ) But, however it origmated, the phrase undoubtedly 
contributed to foster popular misconceptions as to the intrinsu 
value of Indulgences, apart from repentance and confession , 
though Dr I..ea seems to press this point unduly (p 54 ff ), and 
should be read m conjunction with Thurston (p 324 ff.). 

These misconceptions were certainly widespread from the 
13th to the i6th century, and were often fostered by the 
"pardoners,” or professional ■ collectors of contributions for 
Indulgences This can best be shown by a few quotations from 
eminent and orthodox churchmen during those centuries 
Bcrtholdof Regensburg (c. 1270) says, " Fie, penny-preacher 1 
. thou dost promise so much remission of sins for a mere 
halfpenny or penny, that thousands now trust thereto, and 
fondly dream to have atoned for all their sins with the halfpenny 
or penny, and thus go to hell ’’ (ed Pfeiffer, 1 393) * A 
century later, the author of Piers Plowman speaks of pardoners 
who " give pardon for pence poundmeal about ” (t e. whole- 
sale , B, 11. 222) , and his contemporary. Pope Bomface IX , 
complained of their absolving even impenitent sinners for 
ridiculously small sums (pro qualibet parva pecumarum summula, 
Raynaldus, Ann. Ecc 1390) In 1450 Thomas Gascoigne, the 
great Oxford Chancellor, wrote . “ Sinners say nowadays ‘ 1 
care not how many or how great sins I commit before God, 
for I shall easily and quickly get plenary remission of any guilt 
and penalty whatsoever (cujusdam culpae el poenae) by absolu- 
tion and indulgence granted to me from the Pope, wnose writing 
and grant I have bought for 4d. or 6d. or for a game of tennis ’ ” 
—or sometimes, he adds, by a still more disgraceful bai^ain 
(pro aetu meretneto, Lib Ver p 123, cf 126). In 1523 the 
princes of Germany protested to the Pope in language almost 
equally strong (Browne, Fasciculus, i. 354) In 1562 the Council 
of Trent abolished the office of " pardoner.” 

The greatest of all Plenary Indulgences is of course the Roman 

‘ Equally strong assertions were made by the provincial council 
of Mamz in 1261 ; and Lea (p 287) quotM the comj^aints of 36 
similar church councils before 1538. 
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Jubilee This was instituted m 1300 by Boniface VIII., who 
pleaded a popular tradition for its celebration every hundredth 
year, though no written evidence could be found Clement VI 
shortened the period to 50 years (1350): it was then further 
reduced to 33, and again in 1475 to 25 years. 

See also the article on Luthkr The latest and fullest authority 
on this subject is Dr H C Lea, Hist of Auricular Confession 
and Indulgences in the Latin Church (jPmladelphia, 1896) , his 
standpoint is frankly non-Catholic, but he gives ample materials 
for judgment The greatest orthodox authority is Eusebius Amort, 
De ortgtne, &c , inaulgentiarum (1735) More popular and more 
easily accessible are Father Thurston s The Holy Year of Jubilee 
(1900), and an article by the Bishop of Newport in the Nineteenth 
Century for January 1901, with a reply by Mr Herbert Paul in the 
next number, (G G Co ) 


INDULINES, a series of dyestuffs of blue, bluish-red or black 
shades, formed by the interaction of para-ammo azo compounds 
with primary monamines m the presence of a small quantity 
of a mineral and They were first discovered m 1863 (English 
patent 3307) by J Dale and H. Caro, and since then have been 
examin^ by many chemists (see 0 . N Witt, Ber , 1884, 17, p 74 , 
O Fischer and E Hepp, Ann , 1890, 256, pp 233 etseq., F Kelur- 
mann, Ber , 1891, 24, pp. 584, 2167 ct seq,). They are derivatives 
of the eurhodmes (aminophenazines, aminonaphihophenazmes), 
and by means of their diazo derivatives c^xn be de-amidated, 
yieldmg m this way azonium salts ; consequently they may be 
considered as amidated azonium salts The first reaction giving 
a clue to their constitution was the isolation of the intermediate 
azophenm by O Witt {Jour Chem Soc , 1883, 43, p 115), which 
was proved by Fischer and Hepp to be diamhdoquinone dianil, 
a similar intermediate compound being found shortly afterwards 
in the naphthalene series Azophenm, is prepared 

by warming qumone dianil with aniline ; bv mcltmg together 
qumone, aniline and aniline hydrochloride , or by the action 
of aniline on para-mtrosophenol or para-nitrosodiphcn> lamine 
The mdulines are prepared as mentioned above from aminoa/o 
compounds . 

NH, CflH.Nj CeH, 

(aposafraiimc) 


or by condensing oxy- and amido-quinones with phenylated 
ortho-diamines (F Kehrmann, Ber , 1895, 28, p i 7 H) 


Ihe mcluhnes may be subdivided into the following groups — 
(i) benzinduhnes, derivatives of phenazme , (2) isorosindulmes , 

.anil (3) rosmdulines, both derived from naphthophenazinc . and 
(4) naphthindulines, derived from naphthazme 

I Benzinduhnes II Isorosinnuhne. 

NH >C«H4 NH >QoH, 

III Rosmdulmes IV. Naphthindulines 

The rosinduUnes and naphthindulines have a strongly basic 
character, and their salts possess a marked red colour and fluores- 
cence Benzinduline (ajwsafranine), CjgHisN,, is a strong base, 
but cannot be diazotized, unless it be dissolved in concentratecl 
mineral acids When warmed with aniline it yields anihdo-aposa- 
framne, which may also be obtained by the direct oxidation of 
ortho-aminodiphenylamine. Isorosindultne 1$ obtained from qumone 
dichlorimide and phenyl-j 3 -naphthyiamme , rosinduline from benzenc- 
azo-a-naphtliylamine and anihne and naphthmduline from benzene- 
ano-a-naphthylamine and naphthylamme 


INDULT (Lat tndultum, from tndulgere, grant, concede, 
allow), a papal licence which authorizes the doing of something 
not sanctioned by the common law of the church , thus by an 
mdult the pope authorizes a bishop to grant certain relaxations 
during the Lenten fast accordmg to the necessities of the situation, 
climate, &c,, of his diocese. 

IHDUNA, a Zulu-Bantu word for an officer or head of a 
regiment among the Kaffir (Zulu-Xosa) tribes of South Africa 
It is formed from the inflexional prefix m and duna, a lord or 
master. Indunas originally obtamed and retained their rank 


and authority by personal braver>' and skill in war, and often 
proved a menace to their nominal lord. Where, under British 
influence, the purely militar)' system of government among tlxe 
Kaffir tnbes has broken down or been modified, mdunas are now 
administrators rather than warriors They sit in a consultative 
gathering known as an indaba, and discuss the civil and military 
affairs of their tnbe 

INDUS, one of the three greatest rivers of northern India 

A considerable accession of exact geographical knowledge 
has been gamed of the upper reaches of the river Indus and its 
tributaries during those military and political m<)ve- 
meats which have been so constant on the northern MiaiMiMya. 
frontiers of India of recent years The sources of 
the Indus are to be traced to the glaciers of the great Kailas 
group of peaks in 32° 20' N. and 81° E , which overlook the 
Mansarowar lake and the sources of the Brahmaputra, the 
Sutlej and the Gogra to the south-east Three great affluents, 
flowing north-west, unite m about 80° E to form the mam 
stream, all of them, so far as we know at present, derived from 
the Kailas glaciers Of these the northern tributary points the 
road from l^lakh to the Jhalung goldfields, and the southern, 
or Gar, forms a link m the great fanglam — the Tibetan trade 
route — which connects Ladakh with Lhasa and Lhasa with 
China Gartok (about 50 m from the source of this southern 
head of the Indus) is an important point on this trade route, 
and IS now made accessible to Indian traders by treaty with 
Tibet and China At l^eh, the LadakJi capital, the river has 
already pursued an almost even north-westerly course for 300 
m , except for a remarkable divergence to the south-west which 
carries it across, or through, the Ladakh range to follow the same 
course on the southern side that had been maintained on the 
north This very remarkable instance of transverse drainage 
across a main mountain axis occurs in 79® E , about 100 m 
above Leh. For another 230 m , in a north-westcTly direction, 
the Indus pursues a comparatively gentle and placid course over 
Its sandy bed Ijetween the giant chains of I^dakh to the north 
and Zaskar (the mam “ snowy range " of the Himalaya) to the 
south, amidst an array of mountain scenery which, for the 
majesty of sheer altitude, is unmatched by any in the world 
Then the river takes up the waters of the Shy ok from the north 
(a tributary nearly as great as itself), having alreatly captured 
the Zasvar from the south, together with innumerable minor 
glacier-fed streams The Shyok is an important feature in 
Trans-Himalayan hydrography Rising near the 
southern foot of the well-known Karakoram pass on 
the high road between l^akh and Kashgar, it first 
drains the southern slopes of the Karakoram range, and 
then breaks across the axis of the Muztagh chain (of which 
the Karakoram is now' recognized as a subsidiary extension 
northwards) ere bending north-westwards to run a parallel 
course to the Indus for 150 m before its junction with that river. 
The combmed streams still hold on their north-westerly trend 
for another 100 m , deep hidden under the shadow of a vast 
array of snow-crowned summits, until they arrive within sight 
of the Rakapushi peak which pierces the north-western sky 
midway between Gilgit and Hunza. Here the great change 
of direction to the south-west occurs, which is thereafter main- 
tained till the Indus reaches the ocean At this point it 
receives the Gilgit nver from the north-west, having dropped 
from 15,000 to 4000 ft (at the junction of the nvers) 
after a^ut 500 m of mountain descent through the ],%ueat. * 
mdependent provinces of northern Kashmir. (.See 
Gilgit.) A few miles below the junction it passes Bunji, and 
from that point to a point beyond Qiilas (50 m. below Bunji) 
It runs withm the sphere of British interests Then once again 
It resumes its “ independent ” course through the wild mountains 
of Kohibtan and Hazara, receiving tribute from both sides 
(the Buner contribution being the most noteworthy) till it 
emerges mto the plains of the Punjab below Darband, m 34° 
10' N. All this part of the river has Ijeen mapped m more or 
Jess detail of late years The hidden strongholds of those 
Hmdostani faiiatics who liad found a refuge on its banks since 
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Mutiny days have been swept clean, and many ancient mystenes 
have been solved m the course of its surveying 

From Its entrance into the plains of India to its disappearance 
in the Indian Ocean, the Indus of to-day is the Indus of the ’fifties 
— modified only in some interesting particulars It 
SJa/J/M bridged at several important points There 

^ ■ are bridges even in its upper mountain courses. 

There is a wooden pier bridge at Leh of two spans, and 
there are native suspension bridges of cane or twig-made rope 
swaying uneasily across the stream at many points intervening 
between Leh and Bunji , but the first English-made iron sus- 
pension bridge is a little above Bunji, linking up the highroad 
lictwccn Kashmir and Gilgit Next occurs the iron girder 
railway bridge at Attock, connecting Rawalpindi with Peshawar, 
at which point the river narrows almost to a gorge, only 900 ft 
above sea-level Twenty miles below Attock the river has 
carved out a central trough which is believed to be 180 ft. deep 
Forty miles below Attock another great bridge has been con- 
structed at Kushalgarh, which carries the railway to Kohat 
and the Kurram valley At Man, beyond the series of gorges 
which continue from Kushalgarh to the borders of the Kohat 
flistnct, on the Sind-Sagar line, a boat-bridge leads to Kalabagh 
(the Salt city) and northwards to Kohat. Another boat-bridge 
opposite Dera Ismail Khan connects that place with the railway , 
but there is nothing new m these southern sections of the Indus 
valley railway system except the extraordinary development 
of cultivation m their immediate neighbourhood. The Lans- 
downe bridge at Sukkur, whose huge cantilevers stand up as a 
monument of British enterprise visible over the flat plains for 
many miles around, is one of the greatest triumphs of Indian 
bridge-making. Kotri has recently been connected with 
Hyderabad in Sind, and the Indus is now one of the best-bridged 
rivers m India 'I'he intermittent navigation which was main- 
tained by the survivals of the Indus flotilla as far north as Dera 
Ismail Khan long after the establishment of the railway system 
has ceased to exist with the dissolution of the fleet, and the 
high-sterned flat Indus boats once again have the channels 
and sandbanks of the river all to themselves 

Within the limits of Sind the vagaries of the Indus channels 
have necessitated a fresh survey of the entire riverain. The 
results, however, indicate not so much a marked 
fa^uamnd departure in the general course of the river as a great 
variation m the channel beds within what may be 
termed its outside banks Collaterally much new 
information has been obtained about the ancient beds of the 
river, the sites of ancient cities and the extraordinary develop- 
ments of the Indus delta The changing channels of the mam 
stream since those prehistoric days when a branch of it found 
Its way to the Runn of Cutch, through successive stages of its 
gradual shift westwards — a process of displacement which 
marked the disappearance of many populous places which were 
more or less dependent on the river for their water supply — 
to the last and greatest change of all, when the stream burst 
Its way through the limestone ridges of Sukkur and assumed 
a course which has been fairly constant for 150 years, have all 
been traced out with systematic care by modem surveyors till 
the medieval history of the great river has been fully gathered 
from the characters written on the delta surface. That such 
changes of river bed and channel should have occurred within 
a comparatively limited period of time is the less astonishing 
if we remember that the Indus, like many of the greatest rivers 
of the world, carries down sufficient detritus to raise its own lied 
above the general level of the surrounding plains in an appreciable 
and measurable degree At the present time the bed of the 
Indus IS stated to be 70 ft above the plains of the Sind frontier, 
some 50 m. to the west of it. 

The total length of the Indus, measured directly, is about 1500 m. 
With its many curves and windings it stretches to about 2000 m , the 
basin being computed at 372,000 sq m Even 
‘ at its lowest m winter it is 500 ft wide at Istcardo (near 
ihe Gilgit junction) and 9 or lo ft deep The temperature of the 
surface water during the cold season m the plains is found to be 5® 
below that of the air (64® and 69“ F ) At the beginning of the hot 


season, when the nver is bnngmg dowm snow water, the difference is 
14® (87® and loi® June) At greater depths the difference is still 
greater At Attock, where the nver narrows between rocky banks, 
a height of 50 ft. m the flood season above lowest level is common, 
with a velocity of 13 m per hour The record rise (since British 
occupation of the Punjab) is 80 ft At its junction with the Paninad 
(the combined nvers of the Punjab east of the Iraus) the Panjnad 
IS twice the width of the Indus, but its mean depth is less, and its 
velocity little more than one third. This discharge of the Panjnad 
at low season is 69,000 cubic ft per second, that of the Indus 92,000 
Below the junction the united discharge m flood season is 380,000 
cubic ft., nsmg to 460,000 (the record m August). The Indus after 
receivmg the other nvers cames down into Sind, m the high flood 
season, turbid water containmg silt to the amount of part by 
weight, or by volume — equal to 6480 millions of cubic ft m the 
three months of flood This is rather less than the Ganges cames 
The silt is very fine sand and clay. Unusual floods, owmg to land«lips 
or other exceptional causes, are not mfrequent The most disastrous 
flood of this nature occurred in 1858 It was then that the nver rose 
80 ft at Attock The most striking result of the rise was the reversal 
of the current of the Kabul nver, which flowed backwards at the rate 
of 10 m per hour, flooding Nowshera and causing immense damage 
to property The prospenty of the province of Sind depends almost 
entirely on the waters of the Indus, as its various systems of canals 
command over nine million acres out of a cultivable area of twelve 
and a half million acres 

See Maclagan, Proceedings R G S , vol m ; Haig, The Indus 
Delta Country (London, 1894) , Godwm-Austen, Proceedings /?(/*>, 
vol vi (T H. H ♦) 

INDUSTRIA (mod Montcu da Po), an ancient town of Liguria, 
20 m N E of Augusta Taurmonim Its original name was 
Bodmeomagus, from the Ligurian name of the Padus (mod 
Po), Bodmeus, t e. bottomless (Plin Htst nai 111 122), and 
this still appears on inscriptions of the early imperial period 
It stood on the right bank of the riv er, which has now changed 
its course over i m. to the north It was a flourishing town, 
with municipal rights, as excavations (which have brought to 
light the forum, theatre, baths, &c ) have shown, but appears 
to have been deserted in the 4th century a.d 

See A Fabietti m AUt della Societd dt Archeologta di Torino, 111 
17 seq , Th Mommsen in Corp inscnp Lat v (Berlin, 1877), p 
845, li P^troTo xn Notizie dtglt scavt {ic)oi),p 43 

INDUSTRIAL SCHOOL, m England a school, generally 
established by voluntary contributions, for the industrial 
training of children, in which children are lodged, clothed and 
fed, as well as taught. Industrial schools are chiefly for vagrant 
and neglected children and children not convicted of theft 
Such schools are for children up to the age of fourteen, and the 
limit of detention is sixteen They are regulated by the Children 
Act 1908, which repealed the Industrial Schools Act 1866, 
as amended by Acts of 1872, 1891 and 1901, and parallel legisla- 
tion in the various Elementary Education Acts, besides some 
few local acts The home secretary exercises powers of super- 
vision, &c See Juvenile Offenders. 

INDUSTRY (Lat. tndustrta, from tndu-, a form of the pre- 
position in, and either stare, to stand, or struere, to pile up), 
the quality of steady application to work, diligence, hence 
employment m some particular form of productive work, 
especially of manufacture , or a particular class of productive 
work itself, a trade or manufacture. See Labour Legisla- 
tion, &c 

INE, king of the West Saxons, succeeded Ceadwalla in 688, 
his tiUe to the croivn being derived from Ceawlin. In the 
earlier part of his reign he was at war with Kent, but peace was 
made m 694, when the men of Kent gave compensation for the 
death of Mul, brother of Ceadwalla, whom iJfiey had burned 
in 687 In 710 Ine was fighting in alliance with his kinsman 
Nun, probably kmgof Sussex, against Gerent of WesU Wales 
and, according to Korence of Worcester, he was victorious 
In 715 he fought a battle with Ceolred, king of Mercia, at Wood- 
borough m Wiltshire, but the result is not recorded. Shortly 
after Ais time a quarrel seems to have arisen in the royal family 
In 721 Ine slew Cynewulf, and in 722 his queen Aethelburg 
destroyed Taunton, which her husband had built earlier in his 
reign In 722 the South Siwons, previously subject to Ine, 
rose against him under the wile Aldbryht, who may have been 
a member of the West Saxon royal house. In 725 Ine fought 
with the South Saxons and slew Aldbryht. In 726 he resigned 
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the crown and went to Rome, bemg succeeded by Aethelheard I 
m Wessex Tne is said to have built the minster at Glastonbury j 
The date of his death is not recorded He issued a written 
code of laws for Wessex, which is still preserved 

See Bede, Hts/ Ecd (Plummer), iv 15, v 7, Saxon ChrontcU (V.ax\e 
and Plummer), sa 688e, 694, 710, 715, 721, 722, 725, 728; Thorpe, 
Ancient Laws, 1 2-25, Schmid, Gesetxe der Angelsachsen (Leipzig, 
1858) , Liebermann, Gesetze der Angelsachsen (Halle, 1898-1899) 

INEBOLI, a town on the north coast of Asia Minor, 70 m W 
of Sinub (Sinope) It is the first place of importance touched 
at by mercantile vessels plying eastwards from Constantinople, 
being the port for the districts of Changra and Kastamuni, 
and connected with the latter town by a carriage road (see 
Kastamuni). The roadstead is exposed, having no protection 
for shipping except a jetty 300 ft long, so that in rough weather 
landing is impracticable. The exports (chiefly wool and mohair) 
are about £248,000 annually and the imports £200,000 The 
population IS about gooo (Moslems 7000, Christians 2000) Ineboli 
represents the ancient Abonou-ietchos, famous as the birthplace 
of the false prophet Alexander, who established there (2nd 
century a.d.) an oracle of the snake-God Glycon-Asclepius 
This impostor, immortalized by Lucian, obtained leave from the 
emperor Marcus Aurelius to change the name of the town to 
Jonopolts, whence the modem name is derived (see Alexander 
THE PaPHLAGONIAN). 

INEBRIETY, LAW OF. The legal relations to which inebriety 
(Lat iM, intensive, and ebnetas, drunkenness) g.ves rise are partly 
civil and partly criminal 

I Ctvtl Capacity — The law of England as to the civil capacity 
of the drunkard is practically identified with, and has passed 
through substantially the same stages of development as the 
law in regard to the civil capacity of a person suffenng from 
mental disease (see Insanity) Unless (see III inf ) a modifica- 
tion is effected m his condition by the fact that he has been 
brought under some form of legal control, a man may, in spite 
of intoxication, enter into a valid marriage or make a valid will, 
or bind himself by a contract, if he is sober enough to know 
what he is doing, and no improper advantage of his condition 
IS taken (cf. Matthews v Baxter, 1873, L R 8 Ex. 132 , Imperial 
Loan Co v Stone, 1892, i Q B 599). The law is the same m 
Scotland and in Ireland ; and the Sale of Goods Act 1893 
(which applies to the whole United Kingdom) provides that 
where necessaries are sold and delivered to a person who by reason 
of drunkenness is incompetent to contract, he must pay a 
reasonable price for them , “ necessanes ’’ for the purposes of 
this provision mean goods suitable to the condition in life of such 
person and to his actual requirements at the tune of the sale and 
delivery 

Under the Roman law, and under the Roman Dutch law as 
applied in South Africa, drunkenness, like insanity, appears to 
vitiate absolutely a contract made by a person under its in- 
fluence {Molyneux v Natal Land and Colonization Co , 1905, 
AC 5S5) 

In the United States, as in England, intoxication does not 
vitiate contractual capacity unless it is of such a degree as to 
prevent the person labouring under it from understanding the 
nature of the transaction into which he is entering (Bouvier, 
Law Diet., s V “ Drunkenness ” , and cf. Waldron v. Angleman, 
1904, 58 Atl. 568 ; Fowler v. Meadow Brook Water Co., 1904, 

57 Atl 959 ; 208 Penn , 473) The same nile is by implication 
adopted in the Indian Contract Act (Act ix of 1872), which 
provides (s 12) that “ a person is . of sound mind for the 
purpose of making a contract if, at the time when he makes it, 
he IS capable of understandmg it and of forming a rational 
judgment as to its effect upon his interests.” In some legal 
systems, however, habitual drunkenness is a ground for divorce 
or judicial separation (Sweden, Law of the 27th of April 1810; 
France, Code Civil, Art. 231, Hirt v. Hirt, Dalloz, 1898, pt. ii., 
p. 4, and n. 4) 

II. Crtminal Responsibihty. — In English law, drunkenness, 
unlike insanity, was at one time regarded as in no way an excuse 
for crime. According to Coke {Co. Litt, 247) a drunkard, 
although he suffers from acquired insanity, dementia affectaia, 


is voluntanus daemon, and therefore has no privilege m i on- 
sequence of his state , “ but what hurt or ill soever he doth, 
his drunkenness doth aggravate it.” .Sir Matthew Hale (P ( 
32) took a more moderate view, viz that a person under the 
influence of tlus voluntarily contracted madness “ shall have 
the same judgment as if he were in his right senses ” ; and 
admitted the existence of two ” allays ” or qualifying circum- 
stances (i) temporary frenzy induced by the unskilfulness of 
physicians or by drugging , and (2) habitual or fixed frenzy. 
Those early authorities have, however, undergone considerable 
development and modification 

Although the general principle that drunkenness is not an 
excuse for crime is still steadily maintained (see Russell, Crimes, 
6th ed , I 144 ; Archbold, Cr. PI , 23rd ed , p 29), it is settled law 
that where a particular intent is one of the constituent elements 
of an offence, the fact that a prisoner was intoxicated at the time 
of its commission is relevant evidence to show that he had not 
the capacity to form that intent Drunkenness is also a circum- 
stance of which a jury may take account in considering whether 
an act was premeditated, or whether a prisoner acted in self- 
defence or under provocation, when the question is whether 
the danger apprehended or the provocation was sufficient to 
justify his conduct or to alter its legal character Moreover, 
delirium tremens, if it produce such a degree of madness as to 
render a person incapable of distinguishing right from wrong, 
relieves him from criminal responsibility for any act committed 
by him while under its influence , and in one case at nisi prtws 
{R V Baines, The Times, 25th Jan 1886) this doctrine 
was extended by Mr Justice Day to temporary derangement 
occasioned by dnnk. The law of Scotland accepts, if it does 
not go somewhat beyond, the later developments of that of 
England in regard to criminal responsibility in drunkenness 
Indian law on the point is similar to the Ei^lish (Indian Penal 
Code, Act xlv of i860, ss. 85, 86 ; Mayne, Crim. Law of India, 
ed 1896, p. 391) In the United States the same view is the 
prevalent legal doctrine (see Bishop, Crim Law, 8th ed , i ss 
397-416) The Criminal Code of Queensland (No 9 of 1899, 
Art 28) provides that a person who becomes intoxicated 
intentionally is responsible for any crime that he commits 
while so intoxicated, whether his voluntary intoxication was 
induced so as to afford an excuse for the commission of an 
offence or not As in England, however, when an intention 
to cause a specific result is an element of an offence, mtoxK ation, 
whether complete or partial, and whether intentional or un- 
intentional, may be regarded for the puipose of ascertaining 
whether such intention existed or not. There is a similar 
provision in the Penal Code of Ceylon (No. 2 of 1883, Art. 79) 
The Criminal Codes of Canada (1892,0. 29, ss. 7 ct seq )and New 
Zealand (No 560! 1893, ss. 21 et seq ) are silent on the subject 
of intoxication as an excuse for crime The Cnminal Code 
of Grenada (No. 2 of 1897. Art. 51) provides that “ a person 
shall not, on the ground of intoxication, be deemed to have done 
any act involuntarily, or be exempt from any liability to punish- 
ment for any act • and a person who does an act while in a state 
of intoxication shall be deemed to have intended the natural 
and probable consequences of his act.” There is a similar 
provision m the Criminal Code of the Gold Coast Colony (No. 
12 of 1892, s 54) Under the French Penal Code (Art. 64), 
il n'y a nt crime, nt diht, lorsque le prSvenu etait en itat de dimence 
au temps de faction ou lorsqu'il aura he contraint par une force 
a laqueUe il n'a pu rhister ” Accordmg to the balance of authority 
(Dalloz, Rhp. tit , Peine, ss 402 et set^.) intoxication is not 
assimilated to iiLsanity, within the meamng of this article, but 
It may be and is taken account of by juries as an extenuating 
circumstance (Ortolan, Droit Pinal 1 s 323 , Chauveau et 
H 61 ie i. s 360) A provision in the German Penal Code (Art 
51) that an act is not punishable if its author, at the time of 
committing it, was m a condition of unconsciousness, or morbid 
disturbance of the activity of his mmd which prevented the 
free exercise of his will, has been held not to extend to intoxica- 
tion (Clunet, 1883, p 31 1) But in Germany as in France, 
intoxication may apparently be an extenuating circumstance. 
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Under the Julian Penal Code (Arts 46-49) intoxication— unless 
voluntarily induced so as to afford an excuse for crime— may 
exclude or modify responsibility. 

So far only the question whether drunkenness is an excuse 
for offences lommitted under its influence has been dealt with. 
There remains the question how far drunkenness itself is a crime. 
Mere private intoxication is not, either in England or m the 
United States (Bishop, Cnm Law, 8th cd , 1. s 399) indictable 
as an offence at common law , but in all civilized countries 
public drunkenness is punishable when it amounts to a breach 
of the peace (see LioroR Laws) or contravention of public 
order , and modern legislation in many countries provides 
for deprivation of personal hberty for long periods m case of 
a frequent repetition of the offeme Reference may be made 
in this connexion to the Inebriates Acts 1898, 1899 and 1900 
(see 111 m/,),and also to similar legislation in the British colonies 
and in foreign legal systems (^g Cape of Good Hope, No. 32 
of 1896, Ct'ylon, Licensing Ordinance 1891, ss 23, 24, 29, 
New South Wales, Vagrants Punishment Act 1866 , Massa- 
chusetts, Acts of 1891, c. 427, 1893, cc. 414, 44, EVance, 
luw of 23rd of Jun. 1873, 6)- 

fif Slate Action tn f?^gar(//o //i^^rie/y.— This assumes a variety 
of forms, (a) Measures regulating the punishment of occasional 
or habitual drunkenness by fines or short terms of imprisonment 
(b) Control in penal establishments for lengthened periods, 
(r) L«iws piohibiting the sale of Indoor to persons who are known 
inebriates eg in England (Licensing Act 1902), Ontario 
fRev. Stats. 1897, c 245, ss 124, 125), New South Wales 
(Liquor Act 1898, ss. 52, 53); Cape of Good Hope (No. 28 of 
1883,8 89), New York (Rev Stats. 1889-1892, c 20, Title 
IV ), California (Act to prevent sale of liquor to drunkards, 1889) , 
Massachusetts (Pub. Stats, ed , 1902, c 100, s. 9). (d) Laws 
regulating the appointment of some person or persons to act 
as guardian or guaidians, or who may be endowed with legal 
powers over the person and catute of an inebriate. Thus in 
Franc e (Code Civil, Arts 489 et seq ), Germany (Civil Code, 
Art. 6 (39)) and Austria-Hungary (Burgerltches Gesetz-Duch, 
ss. 21, 269, 270, 273), an inebriate may be judicially mterdictcd 
if he IS squandering his property and thereby exposing his family 
to future destitution. Provision is also made for the interdiction 
of inebriates by the laws of Nova Scotia (Rev. Stats. 1900, 
c. 126, s 2), Manitoba (Rev, Stat 1902, c. 103, ss. 30 et seq.), 
British Columbia (Rev Stat 1897, c 66), New South Wales 
(Inebriates Act 1900, s. 5), Tasmania (Inebriates Act 1885, 
No 17, s. 23), Canton of BSle (Trustee Law of the 23rd of 
Feb. 1880, s 11), Orange River Colony (Code Laws, c 108, 
s, 30), Maryland (Code General Law«,c 474, s. 47) (<) Control 
for the purpose of reformation Legislation of this character 
provides reformatory treatment. (1) for the inebriate who makes 
a voluntary application for admission ; (2) by compulsory 
seclusion for the inebriate who refuses consent to treatment 
and yet manages to keep out of the reach of the law , (3) for 
the inebriate who is a police-court recidivist, or who has com- 
mitted crime, caused or contributed to by drink. The legisla- 
tion of the Cape of Good Hope (Inebriates Act 1896) and of 
North Dakota (Habitual Drunkards Act 1895) provides for 
the first of these methods of treatment alone. Compulsory 
detention for ordinary inebriates only is provided for by the laws 
of Delaware (Act of 1898L Massachusetts (Rev. Laws, c. 87), and 
of the Cantons of Berne (Law of the 24th of Nov. X883) ana Bale 
(Law of the 21st of Feb 1901) All three methods of treatment 
arc m force m New South Wales (Inebriates Act 1900), Queens- 
land (Inebriates Institutions Act 1896) and South Australia 
(Inebriates Act 1881) Provision is made only for voluntary 
application and compulsory detention of ordinary inebriates 
m Victoria (Inebriates Act 1890), Tasmania (Inebriates Act 
1885, Inebriates Hospitals Act 1892) and New Zealand 
(Inebriates Institutions Act 1898) The legislation of the 
United Kingdom (Inebriates Acts 187^1900) deals both with 
voluntary application and with the committal of criminal 
inebriates or of police-court recidivists. A brief sketch of the 
English system must suffice. 


The Inebriates Acts of 1879-1900 deal m the first place with 
non-criminal, and in the second place with cnmmal, habitual 
drunkards 

For the purposes of the acts the term “ habitual drunkard ” 
means “ a person who, not being amenable to any jurisdiction 
in lunacy, is notwithstanding, by reason of habitual intemperate 
drinking of intoxicating liquor, at times dangerous to himself 
or herself, or incapable of managing himself or herself and his or 
her affairs ” A person would become amenable to the lunacy 
jurisdiction not only where habitual drunkenness made him a 

lunatic ” in the legal sense of the term, but where it created 
such a state of disease and consequential “ mental infirmity ” 
as to bring his case within section n6 of the Lunacy Act 1890, 
the effect of which is explained m the article Insanity Any 
“ habitual drunkard ” within the above definition may obtain 
admission to a “ licensed retreat ” on a written application to 
the licensee, stating the time (the maximum period is two years) 
that he undertakes to remain in the retreat The application 
must be accompanied by the statutory declaration of two persons 
that the applicant is an habitual drunkard, and its signature must 
be attested by a justice of the peace who has satisfied himself 
as to the fact, and who is required to state that the applicant 
understood the nature and effect of his application Licences 
(each of which is subject to a duty and is impressed with a stamp 
of j^5, and jos. for every patient above ten m number)are granted 
for retreats by the borough council and the town clerk m boroughs, 
and elsewhere by the county council and the clerk of the county 
council. The maximum period for which a licence may be granted 
IS two years, but licences may be renewed by the licensing 
authority on payment of a stamp duty of the same amount 
as on the original grant When a habitual drunkard has once 
been committed to a retreat, he roust remain in the retreat for 
the time that he has fixed m his application, subject to certain 
statutory provisions similar to those prescribed by the Lunacy 
Acts for asylums as to leave of absence and discharge , and he 
may be retaken and brought l^ack to the retreat under a justice’s 
warrant. The term of detention may be extended on its expiry, 
or an inebriate may be readmitted, on a fnsh application, 
without any statutory declaration, and without the attesting 
justice being required to satisfy himself that the applicant 
IS an habitual drunkard Licensed retreats are subject to in- 
spection by an Inspector of Retreats appointed by the Home 
Secretary, to whom he makes an annual report Tlie Home 
Secretary is empowered to make rules and regulations for the 
management of retreats, and " regulations and orders,” not 
inconsistent with such rules, are to be prepared by the licensee 
within a month after the granting of his licence, and submitted 
to the inspector for approval. The rules now m force arc dated 
as regards (a) England, 28th Feb. 1902 , {h) Scotland, 14th April 
1902 , (r) Ireland, 3rd Feb. 1903, 'There are also statutory 
provisions, similar to those of the Lunacy Acts, as to offences-^ 
(1 ) by licensees failing to comply with the requirements of the 
acts , (11 ) by persons ill-treating patients, or helping them to 
escape, or unlawfully supply mg them with in toxica tmg liquor , 
(ui.) by patients refusing to comply with the rules. The Home 
Secretary may (i ) authorize the establishment of “ State 
Inebriate Reformatories,” to be paid for out of moneys provided 
by parliament , and (11.) sanction “ Certified Inebriates’ Re- 
formatories ” on the application of any borough or county 
council, or any person whate\er, if satisfied concerning the 
reformatory and the persons proposing to maintain it. An 
Inspector of Certified Inebriate Reformatories has been apRomted. 
Reflations for State Inebriate Reformatories and for certified 
Inflate Reformatories have been made, dated as follows; 
Slate Inebriate Reformatories —England, 21st of Tune 1901, 
29th of Dec. 1903, 29th of April 1904 , Scotland, 9tn of March 
1900 , Ireland, i6th of March i8^, 16th of AprU 1901, loth 
of Feb. 1904. Certified Inebriate Reformatories — England, Model 
Regulations, 17th of Dec. 1898 j Scotland, Regularions, 14th 
of Feb. 1899 , Ireland, Model Regulations, 29th of April 1899. 

Any person convicted on ujdictment of an offence punishal^le 
with imprisonment or penal servitude {tjs. of any non-capital 
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felony and of most misdemeanom’s), if the court is satisfied 
from the evidence that the offence was committed under the 
influence of drink, or that dnnk was a contributing cause of 
the offence, may, if he admits that he is, or is found by the jury 
to be, an habitual drunkard, in addition to or in substitution 
for any other sentence, be ordered to be detained in a state or 
certifi^ inebriate reformatory, the managers of which are 
willing to receive him. Again, any habitual drunkard who is 
found drunk in any public plac-e, or who commits any other of 
a series of similar offences under various statutes, after having 
within twelve months been convicted at least three times of a 
similar offence, may, on conviction on indictment, or, if he con- 
sent, on summary conviction, be sent for detention in any 
certified inebriate reformatory The expenses of prosecuting 
habitual drunkards under the above provisions are payable 
out of the local rates upon an order to that effect by the judge 
of assue or chairman of quarter-sessions if the prosecution 
be on indictment, or by a court of summary jurisdiction if the 
offence is dealt with summarily. 

Authorities — As to the histcay of legislation on the subject 
see Pari Paper No 242 of 1872 . 1893 C 7008 bee also Wyatt 
PainCj Inebriate liefortnaiortes and Retreats (London, 1899) , Blackwell, 
Inebriates Acts, 7^g~/S(pS (London, 1899) , Wood Renton, Lunacy 
(London and I^mburgh, 1896) . Kerr, Inebriety (3rtl ed , London, 
1894) An excellent account of the systems m force in other countries 
for the treatment of inebriates will be found in Pari Pap (1902), cd 
1474 (A W R) 

INFALLIBILITY (Fr tnfaillibtltte and wjaUtbthte, the latter 
now obsolete, Med Lat infalltbthtas, infalltbilts, formed from 
faUor, to make a mistake), the fact or quality of not being liable 
to err or fail The word h«is thus the general sense of “ certainty ” , 
we may, e g , speak of a drug as an infallible specific, or of a 
man’s judgment as infallible. In these cases, however, the 
“ mfallibility ” connotes certainty only m so far as anything 
human can he certam. In the language of the Christian Church 
the word “ infallibility ” is used in a more absolute sense, as 
the freedom fiom all possibility of error guaranteed by the 
direct action of the Spirit of God. This belief in the infallibility 
of revelation is involved in the very belief m revelation itself, 
and 13 common to all sections of Christians, who differ mainly 
as to the kind and measure of infallibility residing in the human 
instruments by which this revelation is interpreted to the world 
Some see the guarantee, or at least the indication, of infallibility 
in the consensus of the Church (quod setnper, ubtque,<t ab omnibus) 
expressed from time to tune m general councils , others see 
It m the special grace conferred upon St Peter and his successors, 
the bishops of Rome, as heads of the Church; others again 
see It in the inspired ^nptures, God’s Word. This last was the 
belief of the Protestant Reformers, for whom the Bible was m 
matters of doctrine the ultimate court of appeal. To the trans- 
lation and interpretation of the Scriptures men mi^ht bring a 
fallible judgment, but this would be assisted by the direct action 
of the Spirit of God m proportion to their faith As for infalhbility, 
this was a direct grace of God, given only to the few " What 
ever was perfect under the sun,” ask the translators of the 
Authorized Version (i6n) m their preface, ‘‘where apostles 
and apostohek men, that is, men endued with an extraordinary 
measure of God’s Spirit, and privileged with the privilege of 
infallibility, had not their liand ? ” In modern Protestantism, 
on the other hand, the idea of an infallible authority whether 
in the Church or the Bible has tended to disappear, religious 
truths being conceived as valuable only as they are apprehended 
and made real to the individual mind and soul by the grace of 
God, not by reason of any submission to an external authority 
(See ako Inspiration ) 

At the present time, then, the idea of infallibility m religious 
matters is most commonly associated with the claim of the 
Roman Catholic Church, and more especially of the pope person- 
ally as head of that Church, to possess the privilege of infalli- 
bility, and it is with the meaning and limits of this claim that 
thejiresent article deak. 

The substance of the claim to infalUbiKty made by the Roman 
Catholic Church is that the Church and the pope cannot err 
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when solemnly enunciating, as binding on all the faithful, a 
decision on a question of faith or morals The infallibility of 
the Church, thus limited, is a necessary outcome of the funda- 
mental conception of the Catholic Church and its mission 
Every society of men must have a supreme authority, whether 
individual or collective, empowered to give a final decision m 
the controversies which concern it. A community whose mission 
It IS to teach religious truth, which involves on the part of its 
members the obligation of belief m this truth, must, if it is not 
to fail of Its object, possess an authority capalfle of maintaining 
the faith in its purity, and consequently capable of keeping it 
free from and condemning errors. To perform this function 
without fear of error, this authority must be infallible in its 
own sphere The Christian Church has expressly claimed this 
infallibility for its formal dogmatic teaching In the very 
earliest centuries we find the episcopate, united m council, 
drawing up symbols of faith, which every believer was bound 
to accept under pain of exclusion, condemning heresies, and 
casting out heretics From Nicaea and Chalcedon to Florence 
and Trent, and to the present day, the Church has excluded 
from her communion all those who do not profess her own faith, 
te all the religious tiiiths which she represents and imposes 
as obligatory This is infallibility put into practice by defimte 
acts. 

'I he infallibility of the pope was not defined until 1870 at the 
V’alican Council, this definition does not constitute, strictly 
speaking, a dogmatic innovation, as if the pope had not hitherto 
enjoyed this privilege, or as if the Church, as a whole, had 
admitted the contrary ; it is the newly formulated definition of a 
dogma which, like all those defined by the Councils, continued 
to grow into an ever more definite form, ripening, as it were, in 
the always living community of the C hun h The exact formula 
for the papal infallibility is given by the Vatican Council in the 
following terms (Constit Pastor aetornus, cap. iv ) , ‘‘we teach 
and define as a divinely revealed dogma, that the Roman 
Pontiff, when he speaks ex cathedra — t e when, m his chaiattcr 
as Pastor and Doctor of all Christians, and in virtue of his 
supreme apostolic authority, he lays down tliat a certain doctrine 
concerning faith or morals is binding upon the universal Church 
“possesses, by the Divme assistance which was promised to 
him m the person of the bleased Saint Peter, that same infalli- 
bility with which the Divine Redeemer thought fit to endow 
His Church, to define its doctnne with regard to faith and 
morak , and, consequently, that these definitions of the Roman 
Pontiff are irreformable in themselves, and not in amscquencc 
of the consent of the Church ” A few notes will suffice to 
elucidate this pronouncement 

(a) As the (Council expressly says, the infallibility of the pope 
16 not other than that of the Church , this is a pomt which 
IS too often forgotten or misunderstood. The pope enjoys 
it m person, but solely qua head of the Church, and as the 
authorized organ of the ecclesiastical body For this exercise 
of the primacy as for the others, we must conceive of the pope 
and the episcopate united to him as a continuation of the 
Apostolic Qillege and its head Peter. The head of the College 
jjossesses and exercises himself alone the same powers as the 
College which is umted with him , not by delegation from bis 
colleagues, but because he is their established chief. The pope 
when teachii^ ex cathedra acts as head of the whole episcopal 
body and of the whole Church. 

{h) If the Divine constitution of the Church has not changed 
m Its essential points since our Lord, the mode of exercise of 
the various powers of its head has varied , and that of the 
supreme tea^mg power as of the others. This explains the 
late date at which the dogma was defined, and the assertion 
that the dogma was already contamed in that of the papal 
primacy established by our Lord himself m the person of St 
Peter A certain dogmatic development is not denied, nor an 
evolution in the direction of a centralization in the hands of 
the pope of the exercise of his powers as primate , it is merely 
reqmr^ that this evolution should be well understood and 
considered as legitimate. 
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(c) As a matter of fact the infallibility of the pope, when 
giving detisions in his character as head of the Church, was 
generally admitted before the Vatican Council, The only 
reservation which the most advanced Galileans dared to formu- 
late, in the terms of the celebrated declaration of the clergy of 
Frame (1682), had as its object the irreformable character of the 
pontifical definitions, which, it was claimed, could only have 
lieen acquired by them through the assent of the Church This 
doctrine, rather political than theological, was a survival of the 
errors which had come into being after the Great Schism, and 
especially at the council of Constance , its object was to put 
the Church above its head, as the council of Constance had put 
the ecumenical council above the pope, as though the council 
( ould be ec umenical without its head. In reality it was Gallican- 
ism alone which was condemned at the Vatican Council, and it is 
Gallic anism which is aimed at in the last phrase of the definition 
we have quoted 

(</) Infallibility is the guarantee against error, not in all 
matters, but only in the matter of dogma and morality , every- 
thing else 13 beyond its power, not only truths of another order, 
but even discipline and the ecclesiastical laws, government 
and administration, &c 

(e) Again, not all dogmatic teachings of the pope are under 
the guarantee of infallibility ; neither his opinions as private 
instructor, nor his official allocutions, however authoritative 
they may be, are infallible , it is only his fx cathedra instruction 
which IS guaranteed ; this is admitted by everybody 
But when does the pope speak ex cathedra, and how is it to be 
distinguished when he is exercising his infallibility ? As to this 
point there are two schools, or rather two tendencies, among 
Catholics • some extend the privilege of infallibility to all 
offic la! exercise of the supreme magisterium, and declare infallible, 
e g the papal encyclicals ^ Others, while recognizing the supreme 
authority of the papal magisterium in matters of doctrine, confine 
the infallibility to those cases alone in w'hich the pope chooses 
to make use of it, and declares positively that he is imposing 
on all the faithful the obligation of belief in a certam definite 
proposition, under pain of heresy and exclusion from the Church , 
the) do not insist on any special foim,but only require that the 
pope should clearly manifest his will to the Church This second 
point of view, as clearly expounded b> Mgr Joseph Fessler 
(1813-1872), bishop of St Polten, who was secretary to the 
Vatican Council, in his work Die wahre und die fahche Unfehl- 
hnrkeit der Papste (French trans La vraie et la fausse wfatlhbiUt^, 
Pans, 1873), and by Cardinal Newman in his “ Letter to the 
Duke of Norfolk,” is the correct one, and this is clear from the 
fact that It has never been blamed by the ecclesiastical authority 
Those who hold the latter opinion have been able to assert that 
since the Vatican Council no infallible definition had yet been 
formulated bv the popes, while recognizing the supreme authority 
of the encyclicals of Leo XIII 

It is remarkable that the definition of the infallibility of the 
pope did not appear among the projects {schemata) prepared for 
the deliberations of the Vatican Council (1869) It doubtless 
arose trom the proposed forms for the definitions of the primacy 
and the pontifical magisterium The chapter on the infallibility 
was only added at the request of the bishops and after long 
hesitation on the part of the cardinal presidents The proposed 
form, first elaborated m the conciliary commission de fide, was 
the object of long public discussions from the 50th general 
congregation (May 13th, 1870) to the 85th (July 13th), the 
( onstitution as a whole was adopted at a public session, on the 
iSth, of the 535 bishops present, two only replied “ Non placet ” , 
but about 50 had preferred not to be present. The controversies 
* It was in this sense that it was understood by Ddlhnger, who 
pointed out that the definition of the dogma would commit the 
Church to all past official utterances of the popes, 0 g the Syllabus of 
1864, and therefore to a war A outratue against modem civilization. 
This view was embodied in the circular note to the Powers, drawn up 
by DoUinger and issued by the Bavarian prime minister Pnnee 
Hohcnlohe-Schillingsfurst on April 9, 1869. It was also the view 
uui\ ersally taken by the German governments which supported the 
Kulturhampf in a greater or less degre<‘ — Eo. 


occasioned bv this question had started from the very begmning 
of the Council, and were earned on with great bitterness on both 
sides. The minority, among whom were promment Cardinals 
Rauscher and Schwarzenberg, Hefele, bishop of Rotterdam (the 
histonan of the councils). Cardinal Mathieu, Mgr Dupanloup, Mgr 
Maret, &c., &c., did not pretend to deny the papal infallibility ; 
they pleaded the inopportuneness of the definition and brought 
forward difficulties mainly of an historical order, m particular 
the famous condemnation of Pope Hononus by the 6th ecume- 
nical council of Constantinople in 680. The majonty, in which 
Cardinal Manning played a very active part, took their stand on 
theological reasons of the strongest kind ; they invoked the 
promises of Our Lord to St Peter ; “ Thou art Peter, and upon 
this rock will I build my Church, and the gates of hell shall not 
prevail against her ” ; and again, “ I have prayed for thee, 
Peter, that thy faith fail not , and do thou in thy turn confirm 
thy brethren ” ; they showed the popes, in the course of the 
ages, acting as the guardians and judges of the faith, arousing 
or welcoming dogmatic controversies and authoritatively settling 
them, exercising the supreme direction m the councils and 
sanctioning their decisions ; they explained that the few historical 
difficulties did not involve any dogmatic defect in the teaching 
of the popes; they insisted upon the necessity of a supreme 
tribunal giving judgment in the name of the whole of the 
scattered Church ; and finally, they considered that the definition 
had become opportune for the very reason that under the 
pretext of its mopportuneness the doctrine itself was being 
attai ked. 

The definition once proclaimed, controversies rapidly ceased , 
the bishops who were among the minority one after the other 
formulated their loyal adhesion to the Catholic dogma. The last 
to do so in Germany was Hefele, who published the decrees of 
the loth of April 1871, thus breaking a long friendship with 
DoUinger , in Austria, where the government had thought good 
to revive for the occasion the royal placet, Mgr Haynald and 
Mgr Strossmayer delayed the publication, the former till the 
15th of September 1871, the latter till the 26th of December 
1872. In France the adhesion was lapid, and the publication 
was only delayed by some bishops in consequence of the 
disastrous war with Prussia Though no bishops abandoned 
It, a few priests, such as Father Hyacinthe Loyson, and a few 
scholars at the German universities refused their adhesion 
The most distinguished among the lattei was DoUinger, who 
resisted all the advances of Mgr Stherr, archbishop of Munich, 
was excommunicated on the 17th of April 1871, and died un- 
reconciled, though without joining any separate group After 
him must be mentioned Friedrich of Munich, several professors 
of Bonn, and Remkens of Breslau, who was the first bishop of 
the ” Old Catholics.” These professors formed the “ Committee 
of Bonn,” which organized the new Church It was recog- 
nized and protected first in Bavaria, thanks to the minister 
Freiherr Johann von Lutz, then in Saxony, Baden, Wurt- 
temberg, Prussia, where it was the pretext for, if not the 
cause of, the Kulturkampf, and finally in Switzerland, especially 
at Geneva 

For the theological aspects of the dogma of infaUibility, see, among 
many others, L Billot, 5 J , Ecclesia Chrxstt (3 vols , Rome, 1898- 
1900) , 01 G Wilmers, S ] , De Chrtsh Ecclesia (Regensburg, 1897) 
The most accessible popmar work is that of Mgr Fessler already 
mentioned For the history of the definition see Vatican Council , 
also Papacy, Gallicanism, Febronianism, Old Catholics, &c. 

(A Bo*) 

INFAMY (Lat. infamta), public disgrace or loss of character 
Infamy (infamta) occupied a prominent place m Romati law, 
and took the form of a censure on individuals pronounced by a 
competent authority in the state, which censure was the result 
either of certain actions which they had committed or of certam 
modes of life which they had pursued. Such a censure involved 
disqualification for certain nghts both in public and m private 
law (see A. H. J. Greenidge, Infamta, its Place in Roman Public 
and Private Law, 1894). In English law infamy attached to a 
person in consequence of conviction of some crime Tlie effect 
of infamy was to render a person incompetent to give evidence 
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in any legal proceeding. Infamy as a cause of incompetency 
was abolished by an act of 1843 (6 & 7 Vict c 85) 

The word “ infamous ” is used in a particular sense in the 
English Medical Act of 1858, which provides that if any 
registered medical practitioner is judged by the General Medical 
Council, after due inquiry, to have been guilty of infamous 
conduct in any professional respect, his name may be erased 
from the Medical Register. The General Medical Council are 
the sole judges of whether a practitioner has been guilty of 
conduct infamous in a professional respect, and they act in a 
judicial capacity, but an accused person is generally allowed to 
appear by counsel. Any action which is regarded as disgraceful 
or dishonourable by a man’s professional brethren -such, for 
example, as issuing advertisements in order to induce people 
to consult him in preference to other practitioners — may be 
found infamous. 

INFANCY, in medical practice, the nursing age, or the period 
during which the child is at the breast. As a matter of conveni- 
ence It IS usual to include in it children up to the age of one year 
The care of an infant begins with the preparations necessary 
for Its birth and the endeavour to ensure that taking place under 
the best possible sanitary conditions On being born the normal 
infant cries lustily, drawing air into its lungs. As soon as the 
umbilical cord which unites the child to the mother has ceased 
to pulsate, It IS tied about 2 in from the child's navel and is 
divided above the ligature The cord is wrapped in a sterilized 
gauze pad and the dressing is not removed until the seventh 
to the tenth day, when the umbilicus is healed. 

The baby is now a separate entity, and the first event in its 
life IS the first bath The room ready to receive a new-born 
infant should be kept at a temperature of 70’’ F The tempera- 
ture of the first bath should be 100® F The child should be well 
supported m the bath by the left hand of the nurse, and care 
should be taken to avoid wetting the gauze pad covering the 
cord In some cases infants are covered with a white substance 
termed “ vcrnix caseosa,” which may be carefully removed by 
a little olive oil Sponges should never be used, as they tend 
to harbour bacteria. A soft pad of muslin or gauze which can 
lie boiled should take its place. After the first ten days 94® P' 
IS the most suitable temperature for a bath When the baby 
has been well dried the skin may be dusted with pure starch 
powder to which a small quantity of boric acid has been added 
The most important part of the toilet of a new-born infant is 
the care of the eyes, which should be carefully cleansed with 
gauze dipped in warm water and one drop of a 2 % solution of 
nitrate of silver dropped into each eye. The clothes of a newly 
born child should consist exclusively of woollen undergarments, 
a soft flannel binder, which should be tied on, being placed next 
the skin, with a long-sleeved woven wool vest and over this a 
loose garment of flannel coming below the feet and long enough 
to tuck up. Diapers should be made of soft absorbent material 
such as well-washed linen and should be about two yards square 
and folded in a three-cornered shape. An infant should always 
sleep in a bed or cot by itself. In 1907, of 749 deaths from 
violence in England and Wales of children under one month, 
445 were due to suffocation in bed with adults. A healthv 
infant should spend most of its time asleep and should be laid 
into Its cot immediately after feeding 

The normal infant at birth weighs about 71b During the 
two or three days following birth a slight decrease in weight 
occurs, usually 5 to 6 oz When nursing begins the child mcreases 
in weight up to the seventh day, when the infant will have 
regamed its weight at birth From the second to the fourth 
week after birth (according to Camerer) an infant should ^ain 
I oz daily or to 2 lb monthly, from the fourth to the sixth 
month i to I of an oz. daily or i lb monthly, from the sixth to the 
twelfth month ^ oz daily or less than i lb monthly. At the 
sixth month it should be twice the weight at birth The average 
weight at the twelfth month is 20 to 21 lb. The increase of 
weight in artificially fed is less regular than in breast-fed babies. 

Food . — There is but one proper food for an infant, and that 
is its mother’s milk, unless when, in exceptional circumstances. 
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j the mother is not allowed to nurse her child. Artificially fed 
children are much more liable to epidemic diseases The child 
should be applied to the breast the first day to induce the flow 
I of milk The first week the child should be fed at intervals of 
1 two hours, the second week eight to nine times, and the fourth 
1 week eight times at intervals of two and a half hours At two 
; months the child is being suckled six times daily at inler\ais 
I of three hours, the last feed being at 1 1 pm Where a mother 
j cannot nurse a child the child must be artificially fed Cow's 
I milk must be largely diluted to suit the new-born infant Arm- 
strong gives the following table of dilution : — 


ist week, 

milk 

I tablespoon fill, water 2 tablesiioonfuLs 

at 3 months, ,, 
at 6 months „ 
at 9 months, ,, 
Kopiik has drawm 

3j tablespoonfuls, ,, 3 

9 ., ,.3 

2 „ 3 

out a table of the amounts 

,, 1 added 

,, J with 

, 1 sugar 

to be given as 

follows — 

1st day 

3 feeds of 10 cc 

lot.il 

I oz 

111 24 hours 

2nd day 

8 

,, 20 cc 


5 i 

3rd day 

8 

,, 30 cc (l 07 ) 


8 


7th day 

9 

,, 50 cc 




4th week 

8 

. 60 cc (2 07 ) 

,, 

lO 


3 months 

7 

4 oz 


28 


0 months 

0 

.. 7 oz 


42 


9 months 

0 

„ 8i oz 


so 



In cities It is advisable that milk should be either sterilized 
j by boiling or pasteurized, / e. subjected to a form of heating 
' which, while destrov mg pathogenic bacteria, does not alter 
! the taste The milk in a suitable apparatus is subjected to a 
j temperature of 65'' C (149® F.) for half an hour and is then 
rapidly cooled to 20° C (68® F ) Children fed on pasteuri/ed 
I milk should be given a teaspoonful of fresh orange juice dail) 
j to supply the missing and and salts 

I Artificial feeding is given by means of a bottle In Franci 
I all bottles with rubber tubes have been made illegal They 
j are a fruitful source of infection, as it is impossible to keep them 
clean The best Ixittle is the boat-shaped one, with a widi 
mouth at one end, to which is attached a rublxr teat, W'hilc 
the other end has a screw stopper This is readily cleansed 
and a stream of water can be made to flow through it All 
bottle teats should be boiled at least once a day for ten minutes 
with soda and kept in a glass-covered jar until required. A 
feed should be given at the temperature of 100® F 
At the ninth month a cereal may be added to the food. Before 
that the infant is unable to digest starchy foods Much starch 
tends to constipation, and it is rarely wise to give starchy 
preparations in a proportion of more than 3 % to children 
under a year old. A child who is carefully fed in a cleanl) 
manner should not have diarrhoea, and its appearance indicates 
carelessness somewhere The English registrar-general’s returns 
for 1906 show that in the seventy -six largest towns in England 
and Wales 14,306 deaths of infants under one year from diarrhoea 
took place in July, August and September alone These deaths 
are largely preventable , when Dr Budm of Pans established 
his “ Consultations de Nourissons ” the infant mortality of Pans 
amounted to 178 per 1000, but at the consultation the rate 
was 46 per 1000 At Varengeville-sur-mer a consultation for 
nurslings was instituted under Dr Poupalt of Dieppe m 1904 
Dunng the seven previous years the infant mortality had averaged 
145 per looo In 1904-1905 not one infant at the consultation 
died, though it was a summer of extreme heat, and in 1898 
when similar heat had prevailed the infant mortality was 285 
per 1000 The deaths of infants under one year in England and 
Wales, taken from the registrar-general’s ’•eturns for 1907, 
amounted to 117 62 per 1000 births, an alarming sacrifice of 
life France has been turning her attention to the establishment 
of infant consultations on the hnes of Dr Budin’s, and similar 
dispensaries under the designation “ Gouttes de lait ” have been 
widely established in that country , gratifying results m the 
fall in infant mortality have followed At the F6camp disjiensary 
the mortality from diarrhoea has fallen to 2*8, while that in 
neighbouring towns is from 50 to 76 per 1000 (Sir A. Simpson). 
It has been left to pnvate enterprise m England to deal with 
this problem. The St Pancras “ .School for Mothers ” was 

xiv 17 
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established in 1907 in north-west London. Though started 
by private persons it was in 1909 worked m connexion with the 
Health Department of the Borough Council, but was supported 
by charitable subscriptions and by a small contribution from 
the student mothers There are classes for mothers on the care 
ot their health during pregnancy, infant feeding, home nursing, 
cooking and needlework Poor mothers unable to contnbute 
get free dinners for three months previous to the birth of their 
child and for nine months after if the child is breast-fed. Two 
doctors are in attendance, and mothers arc encouraged to bnng 
their children fortnightly to be weighed, and receive advice. 
The average attendance is ninety A baby is said to have 
“ graduated ” when it is a year old. An interesting development 
m connexion with the scheme is a class for fathers at which the 
medical officer of health for the district lectures on the duties 
of fatherhood. Similar schools for mothers arc now established 
in Fulham and Stepney. Weighing centres have been est ablished 
dt Dundee, Sheffield, Nottingham, Birmingham, Aberdeen, 
Bolton, Belfast and Newcastle-on-Tyne An infants’ milk depot 
has been established at Finsbury, and effort is being made 
to establish milk laboratories where sepaiate nursing portions 
of sterile milk could be supplied to poor mothers The Wnlkcr- 
Gordon milk laboratories in the United States are a step in this 
direction. 

The average length of a child at birth is 19J in and during 
the first year the average increase is 7? m A new-born infant 
IS deaf (Koplik) This is supposed to be due to the blocking 
of the custachian tubes with mucus On the fourth day there 
IS some evidence of hearing, .and at the fifth week noises in the 
room disturb it A healthy infant may lie taken out of doors 
when a fortnight old m summer, after which it should have a 
daily outing, the eyes being protected from the direct rays of 
the sun. On the second day the eyes are sensitive to light, 
in the second month the mfant notices colours, at the sixth 
month It knows its parents, and should be able to hold its head 
up At the sixth month the baby begins to cut its temporary 
teeth After their appearance they should be cleaned once a day 
by a piece of gauze moistened in boric acid solution Attempts 
to stand are made about the tenth month, and walking begins 
about the fourteenth month, By this time the intelligence 
should be develoj^ed and memory is obser\'ed, A child a year 
old should be able to articulate a few small words. With the 
advent of walking and speech the period of infancy may be said 
to end 

Sec Pieire Budiri, The Nursling (1907) , Henry Koplik, Disease of 
Infancy and Childhood (1906) , Eric Pritchard, The Phystologtcal 
heeding of Infants (1904) , Erie Pritchard, Infant Education (1907) , 
John Gnmshaw, Your Child’s Health (1908) (H L H ) 

INFANT (in early forms enfauni, enfant, through the Fr. 
enfant, from Lat tnfans, in, not, and fans, the present participle 
of fart, to speak), a child ; in non-legal use, a very young child, 
a baby, or orie of an age suitable to be taught at an “ infant 
school ” ; in law, a person under full age, and therefore 
subject to disabilities not affecting persons who have attamea 
full age. 

This article deals with “ infants ” in the last sense , for the 
more general sense see Infancy and Child. The period of full 
age vanes widely in different systems, as do also the disabilities 
attaching to nonage (non-age) In Roman law, the age of puberty, 
fixed at fourteen for males and twelve for females, was recognized 
as a dividing line Under that age a child was under the guardian- 
ship of a tutor, but several degrees of infancy were recognized. 
The first was ateolute infancy ; after that, until the age of seven, 
a child was tnfanltae proximus ; and from the e%hth year to 
puberty he was pubertah proximus. An infant in the last stage 
could, with the assent of his tutor, act so as to bmd himsdf 
by stipulations; in the earlier st£^es he could not, although 
binding stipulations could be made to him in the second stage. 
After puberty, until the age of twenty-five years, a modified 
infancy was recognized, during which the minor’s acts were not 
void ^together, but voidable, and a curator was appointed 
to manage his affairs. The difference between the tutor and the 


curator in Roman law was marked by the saying that the former 
was appointed for the care of the person, the latter for the estate 
of the pupil. These principles apply only to children who are 
sut juris. The patna potestas, so long as it lasts, gives to the 
father the complete control of the son's actions. The right 
of the father to appomt tutors to his children by will {testa- 
mentarn) was recognized by the Twelve Tables, as was also 
the tutorship of the agnatt (or legal as distmct from natural 
relations) in default of such an appointment Tutors who held 
office in virtue of a general law were called legitimi. Besides 
and m default of these, tutors dativi were appointed by the 
magistrates. These terms are still used in much the same sense 
in modern systems founded on the Romim law, as may be seen 
m the case of Scotland, noticed below. 

By the law of England full age is twenty-one, and all minors 
alike are subject to incapacities The period of twenty-one 
years is regarded as complete at the beginning of the day before 
the birthday * for example, an infant born on the first day of 
January attains his majority at the first moment of the 3131 of 
December The incapacity of an infant is designed for his own 
protection, and its general effect is to prevent him from binding 
himself absolutely by obligations Of the contracts of an infant 
which are binding ab imtio, the most important are those 
relating to “ necessaries ” By the Sale of Goods Act 1893, 
an infant liable on a contract for necessaries can be sued only 
for a reasonable price, not necessarily the price he agreed to 
pay. The same statute declares “ necessaries ” to mean goods 
suitable to the condition m life of the infant, and to his actual 
requirements at the time of the sale and delivery ” In the case 
of goods having a market price, the market price is reasonable 
In all other cases the question is one of fact for the jury. The 
protection of mfants extends sometimes to transactions com- 
pleted after full age ; the relief of heirs who have been induced 
to barter away their expectations is an example " Catching 
[ bargams,” as they are called, throw on the persons claiming 
the benefit of them the burden of proving their substantial 
righteousness. 

At common law a bargain made by an infant might be ratified 
by him after full age, and would then become binding. Lord 
Tenterden's act required the ratification to be m writing. But 
now, by the Infants’ Relief Act 1874, “ all contracts entered into 
by infants for the repayment of money lent or to be lent, or for 
goods supplied or to be supplied (other than contracts for neces- 
saries), and all accounts stated, shall be absolutely void,” and 
“ no action shall be brought whereby to charge any person upon 
any promise made after full age to pay any debt contracted 
during infancy, or upon any ratification made after full age of 
any promise or contract made dunr^ infancy, whether there shall 
or shall not be any new consideration for sudi promise or ratifica- 
tion after full age ” For some years after the passage of this 
statute highly conflicting views were held as to the meaning of the 
part of section 2 whereby it was enacted that “ no action shall be 
brought whereby to charge any person . . . upon any ratifica- 
tion made after hill age of any prcnnise or contract made 
durmg infancy.” Some authorities were of opinion that the 
section only applied to the three classes of contract made void by 
the previous section, viz. for goods suppbed, money lent and on 
account stated. Others thought the effect to be that no contract, 
except for necessaries, made durii^ uifancy could be enforced 
after the infant came to full age. After several conflicting 
decisions it has been settled that both tliese views were wrong. 
Of the infant’s contracts voidable at common law there were two 
kmds. The first land became void at full age, unless expressly 
ratified. The second kind were valid, unless repudiated within a 
reasonable time after full age was attained by the infant. The 
Infants’ Relief Act (section 2) strikes only at the first class and 
leaves the second untouched. Thus a promise of marriage made 
duru^ infancy cannot be ratified so as to become actionable , 
but an infant’s marriage settlement, being of the second class, is 
valid, unless it is repudiated within a reasonable time after the 
infant attains full 1^. What is a reasonable tune depends on 
all the circumstances of the case. In a case decided m 1893 a 
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settlement made by a female infant was allowed to be repudiated 
thirty years after she attained full age, but the circumstances 
were exceptional A contract of marriage may be lawfully made 
by persons under age Marriageable age is fourteen in males and 
twelve in females. So, generally, an infant may bind himself by 
contract of apprenticeship or service Since the passing of thie 
Wills Act, an infant, except he be a soldier m actual military 
service or a seaman at sea, is unable to make a will Infancy is 
in Mneral a disqualification for public offices and professions, e g. 
to M a member of parliament or an elector, a mayor or burgess, 
a priest or deacon, a barrister or solicitor, &c. 

Before 1886 the custody of an infant belonged in the first place, 
and against all other persons, to the father, who was said to be 
“ the guardian of his children by nature and nurture ” ; and the 
father might by deed or will dispose of the custody or tuition of 
his children until the age of twenty -one. 

The Guardianship of Infants Act 1886 placed the mother 
almost on the same footing as the father as to guardianship of 
infants On the death of the father the mother becomes guardian 
under the statute, either alone when no guardian has been ap- 
pointed by the father, or jointly with .any guardian appointed 
by him under 12 Chas II. c. 24 A change of the law even 
more important is that whereby the mother may by deed 
or will appoint a guardian or guardians of her infant children 
to act after her death. If the father survives the mother, the 
mother’s guardian can only act if it be shown to the satisfaction 
of the court that the father is unfitted to be the sole guardian 
On the death of the father, the guardian so appointed by the 
mother acts jointly with any guardian appointeci by the father. 
The Guardianship of Infants Act 1886 also gives power to the 
high court and to county courts to make orders, upon the 
application of the mother, regarding the custody of an infant, 
and the right of access thereto of either parent The court must 
take into consideration “ the welfare of the infant, and the 
conduct of the parents, and . the wishes ns well of the mother 
as of the father.” The same statute also empowers the high 
court of justice, ” on being satisfied that it is for the welfare of 
the infant,” to “ remove from Ins office any testamentary 
guardian or any guardian appointed or acting by virtue of this 
act,” and also to appoint another in place of the guardian so 
removed 

The same statute gives power to a court sitting in divorce 
practically to take away from a parent guilty of a matrimonial 
offence all rights of guardianship When a decree for judicial 
separation or divorce is pronounced, the court pronouncing it 
may at the same time declare the parent found guilty of mis- 
conduct to be unfit to have the custody of the children of the 
marriage ” In such case the parent so declared to be unfit shall 
not, upon the death of the other parent, be entitled as of right 
to the custody or guardianship of such children ” The court 
exercises this power very sparingly. When the declaration of 
unfitness IS made, the practical effect is to give to the innocent 
parent the sole guardianship, as well as power to appoint a 
testamentary guardian to the exclusion of the guilty parent 

Another radical change has been made m the rights of parents 
as to guardianship of their children In consequence of several 
cases where, after children had been rescued by philanthropic 
piersons from squalid homes and improper surroundings, the 
courts had felt bound by law to redehver them to their parents, 
the Custody of Children Act 1891 was passed It provides that 
when the parent of a child applies to the count for a writ or order 
for the production of the child, and the court is of opinion that 
the parent has abandoned or deserted the child, or that he has 
otherwise so conducted himscM that the Court should refnse to 
enforce his nght to the custody of the child, the court may, m its 
discretion, declme to issue the wnt or make the order. If the 
child, in respect of whom the application is made, is being brought 
up by another person (” person ” indudes ” school or institu- 
tion or IS being boarded out by poor-law guardians, the court 
may, if it orders the child to be grren up to the parent, further 
order the parent to pay aU or part of the cost incurred by such 
person or guardians m bringing op the child. 


A parent who has abandoned or deserted his child is, jauna 
faae, unfit to have the custody of the child And before the 
court can make an order giving him the custody, tlie onu^ lies on 
him to prov e that he is fit. The same rule applies where tlie diild 
has been allowed by the parent ” to be brought up by another 
person at that person’s expense, or by the guardians of a poor- 
law union, for such a lengtll of time and under such circumstances 
as to satisfy the court that the parent was unmindful of his 
parental duties ” 

The 4th section of the Custody of Children Act 1891 preserves 
the right of the parent to control the religious training of the 
infant 1 he father, however unfit he may be to have the custody 
of his child, has the legal nght to require the child to be brought 
up m his own religion If the father is dead, and has left no 
directions on the point, the mother may assert a similar right. 
But the court may consult the wishes of the child , and vhen 
an infant has been allowed by the father to grow up in a faith 
different from his own, the court will not, as a nile, order any 
change in the character of religious instruction This is especially 
the case where the infant appears to be settled in his convictions. 

In the same direction as the Custody of Children Act 1891 
IS the Children Act 1908, whereby considerable powers have 
been conferred on courts ot summary jurisdiction (see Children, 
l.Aw Relating to) 

There is not at common law any corresponding obligation 
on the part of either parent to maintain or educate the children. 
The legal duties of parents in this respect are only those created 
by the poor laws, the Education Acts and the Children Act 1908. 

An mfant is liable to a civil action for torts and wrongful 
acts committed by him But, as it is possible so to shape the 
pleadings as to make what is m substance a right arising out 
of contract take the form of a right arising from civil injury, 
care is taken that an infant in such a case shall not be held 
liable. With respect to crime, mere infancy is not a defence, but 
<1 child under seven years of age is presumed to be incapable 
of committing a crime, and between seven and fourteen his 
capacity requires to be affirmatively proved After fourteen an 
inf.int 18 dd% capax 

I he law of Scotland follows the leading princij^les of the Roman 
law The period of naiuonty (which ends at twenty-one) is divided 
into two stages, that of absolute incapacity (until the age of fourteen 
m males, and twelve in females), dunng which the minor is in 
pupilarity, and that of partial incapacity (between fourteen and 
twenty-one), during which he is under curatom Ihe guardians 
or tutors) of the pupil are either tutorb-nommalo (appo nted by the 
ather m his will) , tutors-al-law (being the next male agnate of 
twenty-five years of age), in default of tutors- nominate , or tutors- 
dative, appointed by royal warrant in default of the other two No 
act done by the pujnl, or action raised in his name, has any efiect 
without the interposition of a guardian. After fourteen, all acts 
done by a minor having curators are void without their concurrence 
Every deed m nonage, whether during pupilarity or minority, and 
whether authorized or not by tutors or curators, is liable to reduc- 
tion on proof of " lesion,” i e at material Injury, due to the fact of 
nons^e, either through the weaknass of the mmor himself or the 
imprui^ncc or negligence of his curators Damage m fact arising 
on a contract in itsdf just and reasonable would not be lesion en- 
titling to restitution Deeils in nonage, other than those which are 
absolutely null ab %nttw, must be challenged withm the qUadrt$ntttum 
ultle^at four years alter majority 

The Guardianshm of Infiuits Act 1886, the Custody of Children 
Act 1891 and the Children Act 1908, mentioned above, all apply to 
Scotland 

In the United States, the principles of the English common law 
aa to kifancy prevail, generally the most conspicuous variations 
being those anectmg the age at which women attain majority 
In many states this is fixed at eighteen There is some diversity 
of practice as to the age at which a person can make a will of real 
or personal estate 

IBFANTS (Spaniish and Portuguese form of Lat hifans, young 
child), a title of the sons of the sovereign of Spam and Portugal, 
the corresponding infanta being given to the daughters. The 
title is* not borne by the eldest son of the king of ^ain, who is 
pnnee of Asturias, Jl principe de Astunas. Until the severance 
of Brazil from the Portuguese monarchy, the eldest son was 
prmce of Brazil. While a son or daughter of the sovereign of 
Spam is by right infante or infanta of Spain, the title, alone, is 
granted to other members of the Wood royal by the sovereign. 
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INFANTICIDE, the killing of a newly bom child or of the 
matured foetus When practised by civilized peoples the subject 
of infanticide concerns the cnminologLst and the jurist , but its 
importance in anthropology, as it involves a widespread practice 
among primitive or savage nations, requires more detailed 
attention J F. McLennan {Studies in Ancient History, pp 75 
et seq ) suggests that the practice of female infanticide was once 
universal, and that in it is to be found the origin of exogamy 
Much evidence, however, has lieen adduced against this hypothesis 
bv Herbert Spencer and Edward Westermarck. Infanticide, 
both of males and females, is far less widespread among savage 
races than McLennan supposed. It certainly is common in many 
lands, and more females are killed than males ; but among 
many fierce and savage peoples it is almost unknown. Thus 
among the Tuski, Ahts, Western Eskimo and the Botocudos 
new-born children are killed now and then, if they are weak 
and deformed, or for some other reason (such as the superstition 
attaching to birth of twins) but without distinction of sex. 
Among the Dakota Indians and Crees female infanticide is rare. 
The Rlackfoot Indians believe that a woman guilty of such an 
act will never reach “ the Happy Mountain ” after death, but 
will hover lound the scene of her misdeed with branches of 
trees tied to her legs. The Aleutians hold that child-murder 
brings misfortune on the whole village Among the Abipones 
It IS common, but the boys are usually the victims, because it is 
customary to buy a wife for a son, whereas a grown daughter will 
alwa\s command a price In Africa, where a warm climate and 
abundance of food simplify the problem of existence, the crime 
lb not common Herr Valdau relates that a Bakundu woman, 
accused of it, was condemned to death. In Samoa, in the Mitchell 
and Hervey Islands, and in parts of New Guinea, it was unheard 
of ; while among the cannibals, the Solomon Islanders, it occurred 
rarely A theory has been advanced by L Fison {Kamilarot 
and Kurnat, 1880) that female infanticide is far less common 
among the lower savages than among the more advanced tribes. 
Among some of the most degraded of human beings, such as i 
the Vahgans of Tierra del Fuego, the crime was unknown, 
except when committed bv the mother “ from jealousy or hatred 
of her husband or because of desertion and wretchedness ” 
It IS said that certain Californian Indians were never guilty 
of child-murder before the arrival of the whites ; while Wm 
Ellis {Polynesian Researches, 1. 249) thinks it most probable 
that the custom was less prevalent in earlier than later Polynesian 
history 'Ine weight of evidence tends to support Darwin’s 
theory that during the earliest period of human development 
man did not lose that strong instinct, the love of his young, and 
consequently did not practise infanticide , that, in short, the 
crime is not characteristic of primitive races. 

Infanticide may be said to arise from four reasons It may be 
(i) an act of callous brutality or to satisfy cannibalistic cravings. 
A Fuegian, Darwin relates, dashed his child’s brains out for 
upsetting a basket of fish. An Australian, seeing his infant son 
ill, killed, roasted and ate him In some parts of Africa the 
negroes bait lion-traps with their own children Some South 
American Indians, such as the Moxos, abandon or kill them 
without reason , while African and Polynesian cannibals eat 
them without the excuse of the periodic famines which made 
the Tasmanians regard the birth of a child as a piece of good 
fortune 

2. Or infanticide may be the result of the struggle for existence. 
Thus in Polynesia, while the climate ensures food in plenty, 
the relative smallness of the islands imposed the custom on all 
families without distinction In the Hawaiian Islands all children, 
after the third or fourth, were strangled or buried alive. At 
Tahiti fathers had the right (and used it) of killing their newly- 
born children by suffocation The chiefs were obliged by custom 
to kill all their daughters. The society of the Areois, famous 
in the Society Islands, imposed infanticide upon the women 
members by oath. In other islands all girl-children were spared, 
but only two boys in each family were reared. The difficulties 
of suckling partly explain the custom of killing twins. For the 
same reason the Eskimo and Red Indians used to bury the 


infant with the mother who died in child-birth Among warrior 
and hunter tribes, where women could not act as beasts of burden 
as in agricultural communities, and where a large number of 
girls were likely to attract the hostile attentions of neighbouring 
tribesmen, girl-babies were murdered. Arabs, m ancient times, 
buried alive the majority of female children. In many lands 
infanticide was regarded as a mentonous act on the part of a 
parent, done, as a precaution against famine, in the interests 
of the tribe. In other parts of the world, infanticide results 
from customs which impose heavy burdens on child-rearing 
Of these artificial hardships the best example is afforded by 
India. There the practice, though forbidden by both the Vedas 
and the Koran, prevailed among the Rajputs and certain 
aboriginal tribes Among the aristocratic Rajputs, it was thought 
dishonourable that a girl should remain unmarried Moreov er, 
a girl may not marry below her caste ; she ought to marry her 
superior, or at least her equal. This reasoning was most powerful 
with the highest castes, in which the disproportion of the sexes 
was painfully apparent. But, assuming marriage to be possible, 
it was ruinously expensive to the bride’s father, the cost in 
the case of some rajahs having been known to exceed £100,000 
To avoid all this, the Rajput killed a proportion of his daughters— 
sometimes in a very singular way. A pill of tobacco and bhang 
might be given to the new-born child , or it was drowned m 
milk ; * or the mother’s breast was smeared with opium or the 
juice of the poisonous datura A common method was to cover 
the child’s mouth with a plaster of cow-dung, before it drew 
breath Infanticide was also practised to a small extent by 
some sects of the aboriginal Khonds and bv the poorer hill-tribes 
of the Himalayas Where infanticide occurs in India, though 
it really rests on the economic facts stated, there is usually some 
poetical tradition of its origin Infanticide from motives of 
prudence was common among some American Indian tribes 
of the north-w'est, with whom the " potlatch ” was an essential 
part of their daughters’ marriage ceremonies. 

3. Ormfanticide may be in the nature of a religious observance. 
The gods must be appeased with blood, and it is believed that no 
sacrifice can be so pleasing to them as the child of the worshipper. 
Such were the motives impelling parents to the burning of children 
in the worship of Moloch In India children were thrown into 
the sacred river Ganges, and adoration paid to the alligators who 
fed on them. Where the custom prevails as a sacrifice the male 
child IS usually the victim, 

4 Or, finally, infanticide may have a social or political reason 
Thus at Sparta (and m other places in early Greek and Roman 
history) weakly or deformed children were killed by order of 
the state, a custom approved in the ideal systems of Aristotle 
and Plato, and still observed among the Eskimo and the 
Kamchadales. 

Authorities — Herbert Spencer, Principles of Sociology, 1 614- 
619, McLennan, Studies in Ancient History, pp 75 et seq , 
McLennan, " Exowmy and Endogamy '' in the Fortnightly Review, 
XXI 884 et seq , Darwin, Descent of Man, u 400 et seq , L Fison, 
and A W Howitt, Kamilarot and Kurnat (1880) , Westermarck, 
History of Human Marriage (1894) , Browne, Infanticide Its 
Origin, Process and Suppression (London, 1857) , Lord Avebury, 
Prehistoric Times (1900), and Origin of Civilization (1902) 

Law — The crime of infanticide among civilized nations is 
still frequent. It is however due in most cases to abnormal 
causes, such as a sudden access of insanity, privation, unreason- 
ing dislike to the child, &c It is most closely connected with 
illegitimacy in the class of farm and domestic servants, the more 
common motive being the terror of the mother of incurrmg 
the disgrace with which society visits the more venial offence 
Often, however, it is mspired by no better motive than the wish 
to escape the burden of the child’s support. The granting of 
affiliation orders thus tends to save the lives of many children, 
though It provides a motive for the paramour sometimes to 
share in the crime. The laws of the European states differ 
widely on this subject— some of them treating mfanticide 
as a special crime, others regarding it merely as a case of murder 

‘ In Baluchistan, where children are often drowned in milk, there 
is a euphemistic proverb “ 1 he lady's daughter died dnnkmg milk." 
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of unusually difficult proof. In the law of England infanticide 
is murder or manslaughter according to the presence or absence 
of deliberation. The infant must be a human being in the legal 
sense ; and “ a child becomes a human being when it has com- 
pletely proceeded in a living state from the body of its mother, 
whether it has breathed or not, and whether it has an independent 
circulation or not, and whether the navel -stnng is severed 
or not ; and the killing of such a child is homicide when it dies 
after birth in consequence of injuries received before, during 
or after birth.” A child in the womb or in the act of birth, 
though it may have breathed, is therefore not a human being, 
the killing of which amounts to homicide The older law of 
child murder under a statute of James I. consisted of cruel 
presumptions against the mother, and it was not till 1803 that 
trials for that offence were placed under the ordinary rules of 
evidence. The crown now takes upon itself the onus of proving 
in every case that the child has been alive. This is often a 
matter of difficulty, and hence a frequent alternative charge is 
that of concealment of birth (see Birth), or concealment of 
pregnancy in Scotland. It is the opinion of the most eminent 
of British medical jurists that this presumption has tended to 
increase infanticide. Apart from this, the technical definition 
of human life has excited a good deal of comment and some 
indignation. The definition allows many wicked acts to go 
unpunished. The experience of assizes in England shows that 
many children are killed when it is impossible to prove that they 
were wholly born. The distinction taken by the law was 
probably comprehended by the minds of the class to which most 
of the unhappy mothers belong. Partly to meet this complaint 
it was suggested to the Royal Commission of 1866 that killing 
during birth, or within seven days thereafter, should be an 
offence punishable with penal servitude. The second complaint 
IS of an opposite character — partly that infanticide by mothers 
is not a fit subject for capital punishment, and partly that, 
whatever be the intrinsic character of the act, juries will not 
convict or the executive will not carry out the sentence Earl 
Russell gave expression to this feeling when he proposed that no 
capital sentence should be pronounced upon mothers for the 
killing of children within six months after birth. When there 
has been a verdict of murder, sentence of death must be passed, 
but the practice of the Home Office, as laid down in 1908, is 
invariably to commute the death sentence to penal servitude 
for life The circumstances of the case and the disposition and 
general progress of the prisoners under discipline in a convict 
prison are then determining factors in the length of subsequent 
detention, which rarely exceeds three years After release, 
the prisoner’s further progress is carefully watched, and if it is 
seen to be to her advantage the conditions of her release are 
cancelled and she is restored to complete freedom. 

In India measures against the practice were begun towards 
the end of the i8th century by Jonathan Duncan and Major 
Walker. They were continued by a senes of able and earnest 
officers during the 19th century. One of its chief events, re- 
presentmg many minor occurrences, was the Amntsar durbar of 
1853, which was arranged by Lord Lawrence. At that meeting 
the chiefs residing in the Punjab and the trans-Sutlej states 
signed an agreement engaging to expel from caste every one who 
committed infanticide, to adopt fixed and moderate rates of 
marriage expenses, and to exclude from these ceremonies the 
minstrels and beggars who had so greatly swollen the expense. 
According to the present law, if the female children fall below 
a certain percentage m any tract or among any tribe m northern 
India where mfanticide formerly prevailed, the suspected 
village IS placed under police supervision, the cost bemg cmirged 
to the locality. By these measures, together with a stnctly 
enforced system of reporting births and deaths, mfanticide 
has been almost trampled out j although some of the Rajput 
clans keep their female offspring suspiciously close to the lowest 
average which secures them from surveillance. 

It IS difficult to say to what extent infanticide prevails in the 
United Kingdom. At one time a large number of children 
were murdered in England for the purpose of obtaining the 
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burial money from a benefit club,^ but protection against this 
risk has been provided for by the Friendly Societies Act 1896, 
and the Collecting Societies Act 1896. The neglect or killing 
of nurse-children is treated under Baby- farming, and Children, 
Law Relating to. 

In the United States, the elements of this offence are practically 
the same as in England. The wilful killing of an unborn child 
IS not manslaughter unless made so by statute. To constitute 
manslaughter under Laws N.Y. 1869, ch. 631, by attempts to 
produce miscaniage, the “ quickening ” of the child must be 
averred and proved {Evans v. People, 49 New York Rep. 86 ; 
see also Wallace v. State, 7 Texsis app. 570). 

INFANTRY, the collective name of soldiers who march and 
fight on foot and are armed with hand-weapons. The word is 
derived ultimately from Lat. tnfans, infant, but it is not clear 
how the word came to be used to mean soldiers. The suggestion 
that it comes from a guard or regiment of a Spanish infanta 
about the end of the 15th century cannot be maintained in view 
of the fact that Spanish foot-soldiers of the time were called 
soldados and contrasted with French fantasstns and Italian 
fanterta The New English Dictionary suggests that a foot-soldier, 
being in feudal and early modern times the varlet or follower of a 
mounted noble, was called a boy (cf. Knabe, garfon, footman, 
&c., and see Valet). 

Historical Sketch 

The importance of the infantry arm, both in history and 
at the present time, cannot be summed up bettei and more 
concisely than m the phrase used by a brilliant general of the 
Napoleonic era, General Morand — Vinjantene, cest Varmh ” 

It may be confidently asserted that the original fighting man 
was a foot-soldier But infantry was differentiated as an ” arm ” 
considerably later than cavalry ; for when a new means of 
fighting (a chariot or a horse) presented itself, it was assimilated 
by relatively picked men, chiefs and noted warriors, who ipso 
facto separated themselves from the mass or reservon of men 
How this mass itself ceased to be a mere residue and det eloped 
special characteristics ; how, instead of the cavalry being 
recruited from the best infantry, cavalry and infantry came to 
form two distinct services ; and how the arm thus constituted 
organized itself, technically and tactically, for its own work — 
these are the main questions that constitute the historical side 
of the subject It is obvious that as the ‘‘residue” was far 
the greatest part of the army, the history of the foot-soldier is 
practically identical with the history of soldiering. 

It was only when a group of human oeings became too large 
to be surprised and assassinated by a few lurking enemies, that 
proper fighting became the normal method of settling a quarrel 
or a rivalry. Two groups, neither of which had been able to 
surprise the other, 1^ to meet face to face, and the instinct of 
self-preservation had to be reconciled with the necessity of 
victory From this it was an easy step to the differentiation of 
the champion, the proved excellent fighting man, and to provid- 
ing this man, on whom everything depended, with all assistance 
that better arms, armour, horse or chariot could give him But 
suppose our champion slain, how are we to make head against the 
opposing champion ? For long ages, we may suppose, the latter, 
as in the Iliad, slaughtered the sheep who had lost their shepherd, 
but m the end the “ residue ” began to organize itself, and to 
oppose a united front to the enemy’s champions — in which term 
we include all selected men, whether horsemen, charioteers or 
merely specially powerful axemen and swordsmen But once the 
individual had lost his commanding position, the problem 
presented itself in a new form — how to ensure that every member 
of the group did his duty by the others — ^and the solution of this 
problem for the conditions of the ancient hand-to-hand struggle 
marks the historical beginning of mfantry tactics 

Gallic warriors bound themselves together with chains. The 
Greeks organized the city state, which gave each small anny 

> See Report on the Sanitary Condition of the Labouring Classes, 
" Supplementary Report on Interment m Towns,” by Isdwin 
Chadwick {Pari Papers, 1843, mi 395) , and The Social Condition 
and Education of the People, ^ Joseph Kay (1850) 
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solidarity and die sense of duty to an idealj and the phalanx, 
m which the file-leaders were in a sense champions yet were 
made so chiefly by the umty of the But the 

pkmimwt Romans went farther. Besides developing solidarity 
*ad tb0 and a sense of duty, they improved on this conception 
hgioa. Qf battle to such a degree that as a nation they 
may be called the best tacticians wtio ever existed . Givi ng up the 
attempt to make all men fight equally well, they dislocated the 
mass of combatants into three bodies, of which the first, formed 
of the youngest and most impressionable men, was engaged at 
the outset, the rest, more experienced men, being kept out of the 
turmoil This is the very opposite of the “ champion ” system 
U'hose who would have fled ^ter the fall of the champions are 
engaged and “ fought out ” before the champions enter the area 
of the contest, while the champions, who possess m themselves 
the greatest power of resisting and mastering the instinct of 
self-preservation, are kept back for the moment when, ordinary 
men would lose heart, 

It might be said with perfect justice that without infantry 
there would never have been discipline, for cavalry began and 
continued as a crowd of champions Discipline, which created and 
maintained the intrinsic superiority of tJie Roman legion, de- 
pended first on the ideal of patriotism. This was ingrained mto 
every man from his earliest years and expressed in a system of 
rewards and punishments which took effect from the same ideal, 
in that rewards were in the mam honorary m character (mural 
crowns, &c.), while no physical punishment was too severe for 
the man who betrayed, by default or selfishness, the cause of 
Rome. Secondly, though every man knew his duty, not every 
man was equal to doing it, and in recognition of this fact the 
Romans evolved the system of three -1 me tactics m which the 
strong parts of the machine neutralized the weak 'Hie first of 
these principles, being psychological in character, rose, flourished 
and decayed with the word of the nation. The second, deduced 
from the first, varied with it, but as it was objectively expressed 
m a system of tactics, which had to be modified to suit each case, 
it varied also in proportion as the combat took more or less 
abnormal forms So closely knit were the parts of the system 
that not only did the decadence of patriotism sap the legionary 
organization, but also the unsuitability of that organization to 
new conditions of warfare reacted unfavourably, even dis- 
astrously, on the word of the nation. Between them, the Roman 
infantry fell from its proud place, and whereas m the Republic 
it was familiarly called the “ strength ” (robur), by the 4th 
century a d it had become merely the background for a variety 
of other arms and corps Luxury produced “ egoists,” to whom 
the rewards meant nothing and the punishments were torture 
for the sake of torture When therefore the Roman tmpentitn 
extended far enough to bring m silks from China and ivory 
from the forests of central Africa, the citi/en-army ceased to 
exist, and the mere necessity for garrisoning distant savage lands 
threw the burden ot service upon the profesuonal soldier 

The natural consequence of this last was the uniform training 
of every man There were no longer any primary differences 
between one cohort and another, and though the value 
the three-line system in itself ensured its continuance, 
Armyt, cohort, however constituted, might find itself 

serving in any one of the three lines, t,e. the word of 
^the last line was no better than that of the first The best 
iguarantee of success became uniform regimental excellence, 
»nd whereas Camilhis or Scipio found useful employment in 
H>attle for every citizen. Caesar complained that a legion which 
had been sent him was too raw, though it had been embodied 
for nine years The conditions which were so admirably met 
by the old system never reappeared ; for before armies resumed 
a “ citizen character the invention of firearms had subjected 
all ranks and lines alike to the same ordeal of facing unseen 
death, and the old soldiers were better employed m standing 
shoulder to shoulder with the young In brief, the old Roman 
organization was based on patriotism and experience, and when 
patriotism gave place to “ egoism,” and the experience of the 
citizen who spent every other summer m the field of war gave 


place to the formal training of the paid recruit, it died, 11 n- 
regretted either by the citizen or by the military chieXtam. 1 he 
latter knew how to make the army his devoted servant, while 
the former disliked military service and failed to prepare himself 
for tlie day when the military chief and the mercenary overrode 
his rights and set up a tyranny, and ultimately the inner provinces 
of the empire came to be called unarmed, defenceless — 

m contrast to the borderland ivhcre the all-powerful professional 
legions lay m garrison. 

In these same frontier provinces the tactical disintegration 
of the legion slowly accomplished itself. Originally designed 
for the exigencies of the normal pitched liattle on firm open fields, 
and even after lU professionalization retaimng its character as 
a large battle unit, it was soon fragmented through the exigencies 
of border warfare mto numerous detachments of greater or less 
size, and when the military frontier of the empire was established, 
the legion became an almost sedentary corps, finding the garrisons 
for the blockhouses on its own section of the line of defence 
Furtlier, the old heavy arms and armour which had given 
it the advantage m wars of conquest— m which the barbarians, 
gathering to defend their homes, offered a target for the blow 
of an army —were a great disadvantage when it became necessary 
to police the conquered temtory, to poum e upon swiftly moving 
bodies of raiders l^cfore they could do any great harm. Thus 
gradually cavalry became more numerous, and light infantry 
of all sorts more useful, than the old-fashioned linesman. To 
those corps went the best recruits and the smartest ofticers, the 
opportunities lor good service and the rewards for it. The legion 
became once more the “ residue ” Thus when the “ champion ” 
reappeared on the battlefield the solidarity that neutralized 
his power had ceased to exist. 

The battle of Adnanople, the “ last fight of the legion,” 
illustrates this. The frontal battle was engaged in the ordinary 
way, and the cohorts of the first line of the imperial army were 
figh< mg man to man with the front ranks of the Gothic infantry 
(which had mdeed a solidarity of its own, unlike the barbarians 
of tlie early empire, and was further guaranteed against moral 
over-prcs.sure by a wagon laager), when suddenly the armoured 
heavy cavalry of the Goths burst upon their flank and rear. 
There were no longer Pnncipes and Triant of the old Republican 
calibre, but only average troops, m the second and third lines, 
and they were broken at ouce The first line felt the battle m 
roar as well as m front and gave way. Thereafter the victors, 
horse and foot, slaughtered . unresisting herds of men, not 
desperate soldiers, and on this day the infantry arm, as an arm, 
ceased to exist 

Of course, not every soldier became a horseman, and still 
fewer could provide tliemselves with armour Regular infantry, 
too, was still maintained for siege, mountain and 
forest warfare. But the robur, the kernel of the line 
of battle, was gone, and though a few of the peoples 
that fought their way mto the area of civilization in the dark 
ages brought with them the natural and iirmutive method of 
fighting on foot, it was practically always a combination of 
mighty champions and “ residue,” even though the latter bound 
themselves together by locked shields, as the Gauls had bound 
themselves long before witii cbnins, to prevent “ skulking.” 
These infantry nations, without any infantry system comparable 
to that of the Greeks and Romans, succumbed in turn to the 
crowd of mounted warriors — not like the Greeks and Romans 
for want of. good military qualities, but for want of an organiza- 
tion which would have distributed their fighting powers to the 
beat advantage One has only to study the battle of llaatmgs 
to realize hew completely the infantry masses of the English 
slipped from the ^ntrol of theu" loaders directly the front ranks 
became seriously engaged For many generations after Hastings 
there was no attempt to use infantry as the kernel of armies, 
atiU less to organize it as suc^ beforehand Indeed, except in the 
('rusades, where men of high and of low degree alike fou^t for 
their comraim faith, and m sieges, where cavalry was poweriess 
and the services of. 4 rahe» and labourers were at a premium, it 
became quite unusual for infantry to appear on the field at 
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The tactics of feudal infantry at its beet nen conspicuously illus- 
trated in the battle of Bouvines, where besidca the barons, knights 
Buivtam. sergeants, the Braban^on mercenaries (heavy foot) 
’ and the French communal militia opposed one another 
On the French right wmg, the opportune arrival of a well-closed 
mass of cavalry and infantiy in the flank of a loose crowd of men-at- 
arms which had already been thoroughly engaged, decided the fight 
In the centre, the respective infantries were in first line, the nobles 
and knights, with their sovereigns, m second, yet it was a mixed mass 
of both that, after a period of confused fighting, focussed the battle 
in tlve persons of the emperor and the king of France, and if the 
personal encounters of the two bodies of knights gave the crowded 
German infantry a momentary chance to strike down the kmg, the 
latter was soon rescued by a half-do/en of heavy cavalrymen On 
the left wing, the count of Boulogne made a living castle of his 
Braban^on pikes, whence with his men-at-arms he sallied forth from 
time to time and played the champion Lastly, the Constable 
Montmorency brought over what was still manageable of the corps 
that had defeated the cavalry on the right (neaily all mounted men) 
and gave the final push to the allied centre and right m succession 
Then the imperial army fled and was siaughteicd without offering 
much resisLuico Oi miantry in this battle there was enough and to 
spare, but its only opportunities for decisive action were thooc 
afforded by the exhaustion of the armoured men or by the latter 
becoming absorbed in their own single combats to the exclusion of 
their proper work in the line of battle As usual the infantry 
autfered nine-tenths of the casualties For all their numbers and 
apparent tactical distribution on this field, tnev were “ residue,’ 
destitute of special organieation, training or utility . and the only 
suggestion of’’ combined tactics ’* is the expedient adopted by the 
count of Boulogne, rings of spearmen to serve as pavilions served 
m the tournament— to secure a decorous setting for a display of 
knightly prowess 

In those days m truth the infantry was no more the army 
than to-day the shareholders of a limited company are the board 
of directors. They were deeply, sometimes vitally, interested 
m the result, but they contributed little or nothing to bringing 
It about, except when the opposing cavalries were in a state of 
moral equilibrium, and in these cases anything suffices— the 
appearance of camp followers on a “ Gillies Hill,” as at Bannock- 
burn or the sound of half-a-dozen trumpets — to turn the scale 
Once It turned, the infantry of the beaten side was cut down 
unresistingly, while the more valuable prisoners were admitted 
to ransom. Thereafter, feudal tactics were based principally 
on the ideas of personal glory — won in single combat, champion 
against champion, and of personal profit — won by the knight 
m holding a wealthy and well-armed baron to ransom and by 
the foot-soldicrs m plundering while his masters wcie fighting 
In the French army, the term bidaux, applied in the days of 
Bouvines to all the infantry other than archers and arblastei's, 
came by a quite natural process to mean the laggards, mahngeiers 
and skulkers of the army. 

But even this infantry contained within itself two half- 
smothered sparks of regeneration, the idea of archery and the 
Revival Ot communal militia Archery, m whatever 

Infantry, practised, was the one special form of military 

activity with which tlie heavy gendarme (whether 
he fought on horseback or dismounted) had no concern 
Here therefore infantry had a special function, and in so far 
ceased to be “ residue ” The communal militia was an early 
and inadequate expression of the town-spint that was soon to 
produce the solid burgher-militia of Flanders and Germany and 
after that the trained bands of the English cities and towns 
It therefore represented the principles of solidarity, of combina- 
tion, of duty to one’s comrade and to the common cause —prin- 
ciples which had disappeared from feudal warfare.^ It was 
under the influence of these two ideas or forces that infantry 
as an arm began once again, though slowly and painfully, to 
differentiate itself from the mass of btdaux until in the end the 
latter practically contained only the worthless elements. 

The first true infantry battle since Hastings was fought at Courtrai 
in 1303, between the burghers of Brj^es and a feudal army under 
Courtrai. Robert of Artois. The citizens, arrayed in heavy 

masses, and still armed with miscellaneous weapons, were 
careful to place themselves on ground difficult of access— dikes, pools 

* At Bouvines, it is recorded with special emphasis that Guillaume 
des Barres, when m the act of felling the emperor, heard the call to 
rescue Ktn^ Philip Augustas and, forfeiting his rkh prize, made his 
way back to help his own sovereign. 
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and marshes— and to fasten themselves together, like the Gauls of 
old. Their van was driven back by the French communal infantry 
and professional crossbowmen, whereupon Robert of Artois, true 
feudal leadei as he was, ordered his infantry to clear the way for the 
cavalry and without even giving them time to do so pushed through 
their ranks with a formless mass of gendarmene This, iti attempting 
to dose with the enemy, plunged into the canals and .swamped lands 
and was soon immovably fastened m the mud Ihe atuens swarmed 
all round it and with spear, cleaver and flail dcstrojed it Robert 
himself with a party of nis gendarmerie strove to break through the 
solid wall of spears, but in v.iin He was killed and his army perished 
with him, for the citizens dni not regard war as a game and ransom 
as the loser’s forfeit As lor the communal infantry winch had won 
the first succiss, it had long since disappeared from the field, for 
when count Robert ordered his heavy cavalry forward, they had 
thought themselves attacked m rear by a rush of hostile cavalry — as 
indeed they were, for the gendarmerie rode them down — and melteil 
away 

Cr^cy (gv) was fought forty - four years after Courtrai 
Here the knights had open ground to fight on, and many boasted 
that they would revenge themselves But they encountered 
not merely infantry, but infantry tactics, and were for the 
second, and not the Ust, time destroyed The Enghsh array 
included a large feudal clement, but the spirit of indiscipline 
had been crushed by a senes of iron-handed kings, and for more 
tlian a century the nobles, in so far as they had been bad subjects, 
had been good Englishmen. The English yeomen had i cached 
a level of self-disciphne and self're.spect which few even of the 
great continental cities had attained. They had, lastly, made 
the powerful long-bow (see Akchery) their own, and Edward 1 
had combined the shock of the heavy cavalry with the slow 
scarcning preparatory rain of arrows (sec Falkirk) That is, 
infantry tactics and cavalry tactit-s were co-ordinated by a 
general, and the special point of this for the present purpose is 
that instead of being, as m France, the unstable base of the so- 
called “ feudal pyramid,” infantry has become an arm, capable 
of offence and defence and having its own special organization, 
function in the line of battle and tactical method. This last, 
indeed, like every oUier tactical method, rested ultimately on 
the moral of the men who had to put it into execution Arc hci 
tactics did not serve against the disciplined rush of Jo.in of Arc’s 
gendarmerie, for the solidarity of the archer companies that 
tiled to stop It had long been undermined. 

Yet we cannot overrate the importance of the archer m this 
period of military history In the city militias solidarity had been 
obtained through the close personal relationship of 
the trade gilds and by the elimination of the champion. 

Therefore, as every offensive m war rests upon boldness, a^ar. 
these militias were essentially detersive, for they 
could only hope to ward off the feudal champion, not to outfight 
him (Battle of Legnano, 1176 See Oman, p 442) England, 
however, had evolved a weapon which no armour could resist, 
and a race of men as fully trained to use it as the gendarme 
was to use the lance ^ This weapon gav c them the power oi 
killing without being killed, winch the citizen’s spears and 
maces and voulgcs did not. But like all missiles, arrows were 
a poor stand-by in the last resort if determined cavalry crossed 
the ” beaten zone ” and closed in, and liesides pavises and pointed 
stakes the Enghsh archers were given the support of the knights, 
nobles and sergeants — the armoured cliampions— whose steady 
lances guaranteed their safety. Here was the real forward 
stride in infantry tactics Archery had existed from time 
immemorial, and a mere technical improvement in its weapon 
could ivardly account for its suddenly becommg the queen of 
the battlefield The defensive power of the ” da^ impenetrable 
wood ” of spears had been demonstrated again and agam, but 
when the cavalry had few or no preliminary difficulties to face, 
the chances of the infantry mass resisting long-continued 
pressure was small It was the combination of the two elements 
that made possible a Cr^cy and a Poitiers, and this combination 
was the result of the English social system which produced the 
* Crossbows indeed were powerful, and also handled by professional 
soldiers {e g. the Genoese at Cr6cy), but they were slow m action, six 
times as slow as the long bow, and the impatient gendarmene gener- 
ally became tired of the delay and crowded out or rode over the 
crossbowmen 
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camaraderie of knjght and yeoman, champion and plain soldier 
Fortified by the knight’s unshakeable steadiness, the yeoman 
handled his bow and arrows with cool certainty and rapidity, 
and shot down every rush of the opposing champions This 
Wtis camaraderie de combat indeed, and in such conditions the 
offensive was possible and even easy The English conquered 
whole countries while the Flemish and German spearmen and 
vougiers merely held their own P'or them, decisive victories 
were only jjossible when the enemy played into their hands, 
but for the English the guarantee of such victories was the 
specific character of their army itself and the tactical methods 
resulting from and expressing that character 

But the war of conquest embodied m these decisive victories 
dwindled in its later stages to a war of raids. The feudal lord, 
like the feudal vassal, returned home and gave place 
Hunand to the professional man-at-arms and the professional 
Yean* captain. Ransom became again the chief object, 
and except where a great leader, such as Bertrand 
Du Gueschn, compelled the mercenaries to follow him to death 
or victory, a battle usually became a mcl6e of irregular duels 
between men-at-arms, with all the selfishness and little of the 
chivalry of the purely feudal encounter The war went on and 
on, the gendarmes thickened their armour, and the archers 
found more difficulty in penetrating it Moreover, in raids for 
devastation and booty, the slow-moving infantryman was often 
a source of danger to his comrades In this guerrilla the archer, 
though he kept his place, soon ceased to be the mainstay of 
battle. It had lx*come customary since Cr^cy (where the English 
knights and sergeants were dismounted to protect the archeis) 
for all mounted men to send away their horses before engaging 
Here and there cavalry masses were used by such energetic 
leaders as the Black Prince and Du Gucsclin, and more often 
a few men remained mounted for work requiiing exceptional 
hpeed and courage,’ but as a general rule the man-at-arms 
was practically a mounted infantryman, and when he dismounted 
he stood still Thus two masses of dismounted lances, mixed 
with archers, would meet and engage, but the archers, the 
offensive element, were now far too few in proportion to the 
lances, the purely defensive element, and battles became in- 
decisive skirmishes instead of overwhelming victories 
Cavalry therefore became, in a very loose sense of the word, 
inf.intry. But we are tracing the history not of all troops that 
stood on their feet to fight, but of infantry and the special 
tactics of infantry, and the period before and after 1370, when 
the moral foundations of the new English tactics had disappeared, 
and the personality of Du Gueschn gave even the bandits of 
the “ free companies " an intrinsic, if slight, superiority over 
the invaders, is a period of deadlock Solidarity, such as it 
was, had gone over to the side of the heavy cavalry But the 
latter had deliberately forfeited their power of forcing the decision 
by fighting on foot, and the English archer, the cadre of the 
English tactical system, though diminished m numbers, prestige 
and importance, held to existence and survived the deadlock 
Infantry of that type indeed could never return to the “ residue ” 
state, and it only needed a fresh moral impetus, a Henry V., to 
set the old machinery to work again for a third great triumph. 
But again, after Agincourt, the long war lapsed into the hands 
of the soldiers of fortune, the basis of Edward's and Henry’s 
tactics crumbled, and, led by a greater than Du Gueschn, the 
knights and the nobles of France, and the mercenary captains 
and men-at-arms as well, rode doum the stationary masses of 
the English, lances and bowmen alike 
The net result of the Hundred Years’ War therefore was to 
re-cstablish the two arms, cavalry and infantry, side by side, the 
one acting by shock, and the other by fire \Vhcn the French 
king in 1448 put into force the “ lessons of the war ” and organ- 
ized a permanent army, it consisted in the main of heavy cavalry 
(knights and squires in the “ ordonnance ” companies, soldiers 
of fortune m the paid companies) and archers and arblasters 
{francs-archers recruited nationally, arblasters as a rule mercen- 
^ As for instance when thirty men-at-arms " cut out ” the Captat 
de Buch from the midst of his army at Cocherel. 


anes, though largely recruited in Gascony). To these armes de 
jet were added, in ever-increasing numbers, hand firearms. 
Thus the “ fire ” principle of attack was established, and the 
defensive principle of “ mass ” relegated to the background. 
In such circumstances cavalry was of course the decisne arm, 
and the reputation of the French gendarmerie was such as to 
justify this bold elimination of the means of passive defence.'’ 
The lesson of Cri^cy was prepare your charge before delivering 
It,” and for that purpose great bodies of infantry armed with 
bows, arblasts and handguns were brought into existence in 
France 

The foot -soldier of Germany and the Lew Countries had 
followed a very different line of development Here the rich 
commercial cities scarcely concerned themselves 
with the quarrels or revolts of neighbouring nobles, 
but they lesolutcly defended their own rights against 
feudal interference, and enforced them by an organized militia, 
opposing the strict solidarity of their own institutions to the 
prowess of the champion who threatened them. The struggle 
was between “ you shall ” on the part of the baron and “ we will 
not ” on the part of the citizens, the offensive versus the defensive 
m the simplest and plainest form. The latter was a policy of 
unbreakable squares, and wherever possible, strong positions 
as well. Sometimes the citizens, sometimes the nobles gained 
the day, but the general result was that steady infantry in 
proper formation could not be ridden down, and as yeomen- 
archers of the linglish type to “ prepare ” the charge were nut 
obtainable from amongst the serf populations of the countryside, 
the problem of the attack was, for Central Europe, insoluble. 

The unbreakable square took two forms, the wagenburg with 
artillery, and the infantry mass with pikes. The first was no 
more, in the beginning, than an expedient for the safe 
and rapid crossing of wider stretches of open country 
than would have been possible for dismounted men, burg. 
whom the cavalry headed off as soon as they ventured 
far enough from the shelter of walls. 'I'he men rode not on horses 
but on carnages, and the carriages moved over the plains m 
laager formation, the infantrymen standing ready with halbert 
and voulge or short stabbing spear, and the gunners crouching 
around the long barrelled two-pounders and the “ ribaudequins ” 
— the early machine guns — which were mounted on the wagons 
These wagenburgen combined in themselves the due proportions 
of mobility and passive defence, and in the skilled hands of 
Ziska they were capable of the boldest offensive. But such a 
tactical system depended first of all on drill, for the armoured 
cavalry would have crowded through the least gap in the wagon 
line, and the necessary degree of drill in those days could onl\ 
be attained by an army which had both a permanent existence 
and some bond of solidarity more powerful than the incentive 
to plunder — that is, in practice, it was only attained in full by 
the Hussite insurgents The cavalry, too, learned its lesson, and 
pitted mobile three-pounders against the foot-soldiers’ one- and 
two -pounders, and the wagenburg became no more than a 
helpless target Thus when, not many years after the end of 
the Hussite wars, the Wars of the Roses eliminated the English 
model and the English tactics from the military world of Europe, 
the French system of fire tactics — masses of archers, arblasters 
and handgun-men, with some spearmen and halberdiers to 
stiffen them — was left face to face with that of the Swiss and 
Landsknechts, the system of the “ long pike ” 

A senes of victories ranging from Morgarten {1315) to Nancy 
{1477) had made the Swiss the most renowned infantry in Europe 
Originally their struggles with would-be oppressors had jbeSwIaM 
taken the form, often seen elsewhere, of arraying solid 
masses of men, umted in purpose and fidelity to one another 
rather than by any material or tactical cohesion Like the men of 
Bruges at Courtrai, the Swiss had the advantage of broken ground, 
and the still greater advantage of being opposed by reckless feudal 
cavalry. Thwr armament at this stage was not peculiar — voulges, 
gisarmes, halberts and spears — though they were specially adept m 
the use of the two-handed sword But as time went on the long pike 
(said to have originated in Savoy or the Milanese about 133 0) 
~ » This tendency of the French military temperament reappears 
at almost every stage m the history of armies. 
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became more and more popular until at last on the verge of their 
brief ascendancy (about 1475-1515) the Swiss armed as much as one 
quarter of their troops with it The use of firearms made little or 
no progress amongst them, and the Swiss mercenaries of 1480, like 
their forerunners of Morgarten and Sempach, fought with the arme 
blanche alone But m a very few years after the Swiss nation had 
become soldiers of fortune en masse, the more open lands of Swabia 
entered into serious and bitter competition with them. From these 
lands came the Landsknechts, whose order was as strong as, and far 
less unwieldy than^ that of the Swiss, whose armament included a 
far greater proportion of firearms, and who established a regimental 
system that left a permanent mark on army organization The 
Landsknecht was the prototype of the infantryman of the i6th and 
17th centuries, but his right to indicate the line of evolution had to 
be wrung from many rivals 

The year 1480 indeed was a turning-point in military history. 
Within the three years preceding it the battles of Nancy and 
Guinegate had destroyed both the old feudalism of 
pike.^ Charles the Bold and the new cavalry tactics of the 
French gendarmerie. The former was an anachronism, 
while the latter, when the great wars came to an end and there 
was no longer either a national impulse or a national leader, 
had lapsed into the old vices of ransom and plunder With 
these, on the same fields, the franc-archer system of infantry 
tactics perished ignominiously. It rested, as we know, on the 
principle that the fire of the infantry was to be combined with 
and completed by the shock of the gendarmeiie, and when the 
latter were found wanting as at Guinegate, the masses of 
archers and arblasters, which were only feebly .supported by a 
few handfuls of pikemen and halberdiers, were swept away by 
the charge of some heavy battalions of Swabian and Flemish 
pikes Guinegate was the d 4 but of the Landsknecht infantry as 
Nancy was that of the Swiss, and the lesson could not be misread. 
Louis XL indeed hanged some of his franc-archers and dismissed 
the rest, and in their place raised “ bands ” of regular infantry, 
one of which bore for the first time the historic name of Puardte 
But these “ bands ” were not self-contained Armed for the 
most part with armes de jel they centred on the 6000 Swiss 
pikemen whom Louis XL, in 1480, took into his service, and 
for nearly fifty years thereafter the French foot armies are always 
composed of two elements, the huge battalions of Swiss or 
Landsknechts,’ armed exclusively with the long pike (except for 
an ever-decreasing proportion of halberts, and a few arquebuses), 
and for their support and assistance, French and mercenary 
“ bands ” 

The Italian wars of 1494-1544, in which the principles of 
fire and shock were readjusted to meet the conditions created 
by firearms, were the nursery of modem infantry. The combina- 
tions of Swiss, Landsknechts, Spanish “ tercios ” and French 
“ bands ” that figured on the battlefields of the early 16th 
century were infinitely various. But it is not difficult to find 
a thread that runs through the whole. 

The essence of the Swiss system was solidity. They arrayed 
themselves in huge oblongs of 5000 men and more, at the comers 
Tbe which, like the tower bastions of a 16th-century 

itaiima fortress, stood small groups of arquebusiers. The 
Wmn, Landsknechts and the Romagnols of Italy, imitated 
rivalled them, though as a rule developing more 
front and less depth. At this stage solidity was every- 
thing and fire-power nothing. At Fomuovo (1495) the mass 
of arquebusiers and arblasters in the French army did little or 
nothing , it was the Swiss who were Vesperance de Vast. At 
Agnadello or Vaild in 1509 the ground and the “encounter- 
battle ” character of the engagement gave special chances of 
effective employment to the arquebusiers on either side. Along 
the front the Venetian marksmen, secure behind a bank, picked 
off the leaders of the enemy as they came near. On the outer 
flank of the battle the bands of Gascon arquebusiers, which 
would otherwise have been relegated to an unimportant place 
in the general line of battle, lapped round the enemy’s flank 

* The term landsknecht, it appears, was not confined to the right 
bank of the Rhine The French " lanscmenets ” came largely from 
Alsace, according to General Hardy de Wnni In the Iwian wars 
Francis I. had in his service a famous corps called the " black 
bands “ which was recruited in the lower Rhine countnes 


in broken ground and produced great and almost decisive effect 
But this was only an afterthought of the king of France and 
Bayard. In the rest of the battle the huge masses of Sw iss pikes 
were thrown upon the enemy much as the old feudal cavalry 
had been, regardless of ditches, orchards and vineyards. 

Then for a moment the problem was solved, or partiallj 
solved, by the artillery. From Geimany the material, though 
not— at least to the same extent — the principle, of the wagenburg 
penetrated, in the first years of the 16th century, to Italy and 
thence to Fiance Thus by degrees a very numerous and 
exceedingly handy light artillery — “ carts with gonnes,” as 
they were called in England — came into play on the Italian 
I battlefields, and took over from the dying fratu - archei 
1 system the work of preparing the assault by fire For mere 
skirmishing the Swiss and Landsknechts had arquebusiers 
enough, without needing to call on the masses of Gascons, &( , 
and pan passu with the development of this artillery, the 
“ bands,” other than Swiss and Landsknechts, began to improve 
themselves into pikemen and halberdiers At Ravenna (1512) 
the bands of Gascony and Picardy, as well as the French aven- 
tuners (the “ bands of Piedmont,” afterwards the second senior 
regiment of the French line) fought in the line of battle shoulder 
to shoulder with the Landsknechts. On this day the fire action 
of the new artillery was extraordinarily murderous, ploughing 
lanes in the immobile masses of infantry. At Marignan the 
French gendarmerie and artillery, closely and skilfully combined, 
practically destroyed the huge masses of the Swiss, and so com- 
pletely had “ infantry ” and “ fire ” become separate ideas that 
on the third day of this tremendous battle we find even the 
“ bands of Piedmont ” cutting their way into the Swiss masses 
But from this point the lead fell into the hands of the 
Spaniards These were originally swift and handy light 
infantry, capable — like the Scottish Highlanders at 
Prestonpans and Falkirk long afterwards — of sliding spaaieh 
under the forest of pikes and breaking into the close- lafaatry 
locked ranks with buckler and stabbing sword. 

For troops of this sort the arquebus was an ideal 
weapon, and the problem of self-contained infantry was solved 
by Gonsalvo de Cordoba, Pescara and the great Spanish captains 
of the day by intercalating small closed bodies of arquebusiers 
with rather larger, but not inordinately large, bodies of pikes 
These arquebusiers formed separate, fully organized sections 
of the infantry regiment. In close defence they fought on the 
front and flanks of the pikes, but more usually they were 
pushed well to the front independently, their speed and ex- 
cellent fire discipline enabling them to do what was whollj 
beyond the power of the older type of firing infantry— to take 
advantage of ground, to run out and reopen fire during a 
momentary pause in the battle of lance and pike, and to run 
back to the shelter of their own closed masses when threatened 
by an oncoming charge When this system of tactics was con- 
secrated by the glorious success of Pavia (1525), the “ cart with 
gonnes ” vanished and the system of fighting everywhere and 
always “ at push of pike ” fell into the background 
The lesrtons of Pavia can be read in Francis I 's instructions to his 
newly formed Provincial (militia) Legions in 1534 and in the battle 
of Censoles ten years later The " legion *’ was ordered 
to be composed of mx " bantls ” — battalions we should 
call them now, but in those days the term battalion ” . ^ 

was consecrated to a gigantic square of the Swiss tyjie — 
each of 800 pikes (including a few halberts) and 300 arquebusiers 
The pikes, 4800 strong, of each legion were grouped in one large 
battalion, and covered on the front and flanks by the 1200 arque- 
buses, the latter working in small and handy squads These 
” legions *' did not of course count as good troops, but their organiza- 
tion and equipment, designed dehberately in peace time, and not 
affected by the coming and going of soldiers of fortune, represent 
therefore the theoretically perfect type for the i6th century 
Censoles represents the system in practice, with veteran regulai 
troops On the side of the French most of the arquebuses were 
grouped on the right wing, m a long irregular line of companies or 
strong squads, supported at a moderate distance by companies or 
small battalions 01 ^ corselets '* (pikes of the French bands of Picard> 
and Piedmont) ; the rest of the line of battle was composed ol 
Landsknechts, &c , similarly arrayed, except that the arquebusiers 
were on the flanks and immediate front of the “ corselets" and behind 
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the arquebuses and corselets of the right wing came a Swiss monster 
of the okl tyjiC. On the imperial side of the I-andsknechts, Spanish 
and Italian infantry were drawn up in seven or eight battalions, each 
with its due proportion of pikes and " shot " The course of the 
battle demonstrated both the active tactical iiower of the new form 
of fire-.iction and the solidity of the pike nucleus, the former in the 
attack and defence of hills, woods and localities, the latter in an 
episode m which a Spanish battalion, after being ridden tlirough 
from corner to corner by the I'lcnch gendarmes, continued on its 
way almost unchecked and quite unbroken This combination of 
arquebusicrs supported by corselets m first line and corselets with 
a lew arquebusMc-rs m second, reapiieared at Henty (1554), and &t 
Quentin {1557), and was m fact the typical disposition of infantry 
from about 1530 to lOoo 

By 1550, then, infantry had entirely ceased to be an auxiliary 
arm. It contained within itself, and (what is more important) 
within Its regimental units, the power of fighting effectively 
and decisively both at close quarters and at a distance — the 
principal characteristic of the arm to-day. It had, further, 
developed a permanent regimental existence, both in Spam and 
in h ranee, and m the former country it had progressed so far 
from the “ residue ” state that young nobles preferred to trail 
a pike m the ranks of the foot to service m the gendarmerie 
or light horse. Tlie service battalioits were kept up to war 
strength by the establishment of depots and the preliminary 
training there of recruits. In France, apart from Picardie 
and the other old regiments, every temporary regiment, on 
disbandment, threw off a depot company of the best soldiers, 
on which nudeus the regiment was reconstituted for the next 
campeugn. Moreover, the permanent eslabhahment was aug- 
mented from time to time by tlie colonel -general of the foot 
“ giving his white flag ” to temporary regiments. 

The organization of the French infantry in 1570 presents some 
points of interest Ihe lormer broad classification of an delA and 
»n (Ufa des monts or ” Picardie ” and " Piedmont," repre- 
Fflach renting the home and I talian armies, had disappeared, and 

. mstead the whole of the infantry, under one colonel-general, 

/o 7370 regiments of Picardy, Piedmont 

and French Guards, each of which had its own colonel and 
its own colouis Besides tbese, throe newer coriis were entrtUnus par 
U Roy — "Champagne,’’ practically bduuging to the Guise' family, 
and two others formed out of the once enormous regiment of Marshal 
de Cossi^-Bnssac, At the end of a campaign all temporary regiments 
were disbanded, but in mutation of the S^nrsh depot system, each, 
on disbandment, threw off a <lepot company of picked men who 
formed the nucleus for the next year's augnientatiein, fbo regiment 
consisted of io-i6 "ensigns” or companies, each of about 150 
pike'men and 50 arquebusicrs Each company had a proprietary 
captain, the owners of the first two companies bring the colonel- 
general and the colonel (wesfra de camp). The senior captain was 
called the sergeant major, and jperformed tlie duties of a second m 
command and an adjutant or biigade-maior Unlike the regimental 
commander, the sergeant-major was always mounted, and it is 
recorded that one officer newly appointed to the post incarred the 
ridicule of the army by dismounting to speak to the king 1 " Some 
veteran officers," wrote a couteiujiurary, are inclined to think that 
the regimental commander should be mounted as well as the sergeant- 
major " The regiment was as a rule formed for paiade and battle 
either in line 10 deep or in ’’ battalion " (» e mass), Swiss fashion 
The captain occupied the front, the ensigns with the company colours 
the centre, and the lieutenants the rear place m tlie file. The 
sergeants, armed with the halbert, marched on each side of the 
battalion or company Though the musket was gradually being 
introduced, and had jxiwerful advocates in Marshal Strozzi and the 
duke of Guise, the bulk of the " shot " still carried the arquebus, 
the calibre of which had been, thanks to Strozzi’s efforts, standard- 
ized (see C/.LtvTtRl so that all the arms took the same sizes of boll. 
The pikcman had half -armour and a 14-ft pike, tlie arquebusier 
beside the fire-arm a sword which he was trained to use m the 
manner of the former Spanish light infantry. The arquebusiera were 
arrayed in 3 ranks in front of the pikes or in 10 deep files on cither 
flank 

The wars in which this system was evolved were wars for 
prestige and aggrandizement They were waged, therefore, by 
mercenary soldiers, whose mam object was to live, and who 
were officered either by men of their own stamp, or by nobles 
eager to wm military glory. But the Wars of Religion Kused 

> This practice of ’’ maintenance " on a large scale continued to 
exist m France long afterwards As late as the battle of Lens (*64^ 
we find figuring in the king of France’s army three " regiments of me 
House of Gouda." 


questions of life and death for the Frenchmen of either faith, 
and such public opinion as there was influenced the method of 
operations so far that a decision and not a prolongation of the 
struggle began to he the desired end of operations Hence m 
those wars the relatively immobile “ battalion " of pikes 
diminishes m importance and the arquebusicrs and musketeers 
grow more and more efficient Armies, too, became smaller, 
and marched more rapidly Encounter -battles became more 
frequent than “ pitched " battles, and in these the musketeer 
was at a great advantage Thus by 1600 the proportions 
between pikes and musketeers m the French army had come 
to be 6 pikes to 4 muskets or arquebuses, and the balatUon de 
combat or brigade was normally no moie than 1200 strong 
In the Netherlands, however, the war of consciences was 
fought out between the best regular army in the world and 
burgher militias Even the French fantassms were second in 
importance to the Spanish soldados The latter continued to 
hold the pre-eminent position they had gained at Pavia ^ They 
improved the arquebus into the musket, a heavier and much 
more powerful weapon (fixed fiom a rest) which could disable 
a horse at 500 paces 

At this moment the professional soldier was at the high-water 
mark of his supremacy. The musket was too complicated to 
be rapidly and efficiently used by any but a highly 
trained man , the pike, probably because it had now 
to protect two or three ranks of “ shot ’’ in front of the leading 
rank of pikemen, as well as the piktmcn themselves, had grown 
longer (up to 18 ft ) , and drill and manccuvre had beaime 
more important than ever, for in tJie meantime cavalry’ had 
mostly abandoned the massive armour and the long lance m 
ftvvour of half -armour and the pistol, and their new tactics 
made them both swifter to charge groups of musketeers and 
more deadly to the solid masses of pikemen 'I his superiority 
of the regular over the irregular was most conspicuously shown 
in Alva’s war against the Netherlands patriots. Desperately 
as the latter fou^t, Spanish captains did not hesitate to attack 
patriot armies ten times their own strength. If once or twice 
this contempt led them to disaster, as at Heiligerlee in 1568 
(though here, after all, Louis of Nassau’s army was chiefly 
composed of trained mercenaries), the normal battle was of the 
Jcmmingen type — seven soldados dead and seven thousand 
rebels 

As regards battles m the open field, such results as these 
naturally confirmed the “ Spanish system " of tactics. The 
Dutch themselves, when they evolved reliable field armies, 
copied it with few modifications, and by degrees it was spread 
over Europe by the professional soldiers on both sides Ihere 
was plenty of discussion and readjustment of details For 
example, the French, with their smaller battabons and mewe 
rapid movements, were inclined to disparage both the cuirass 
and the pike, and only unwillingly hampered themselves with 
the long heavy Spanish musket, which had to be fired from a 
rest. In 1600, nearly fifty years after the introduction of the 
musket, this most progressive army still deliberately preferred 
the old light arquebus, and only armed a few selected men With 
the laiger weapons On the oUier hand, the Spaniards, though 
supreme in the open, had for the most part to deal with desperate 
men behind fortifications. Fighting, therefore, chiefly at close 
quarters with a fierce enemy, and not disposing either of the 
space or of the opportunity for “ manoeuvre -battles,” they 
sacrificed all their former lightness and speed, and clung to armour, 
the long pike and the heavy 2^ oz. bullet But the principles 
first put into practice by Gonsalvo de Cordoba, the combination, 
m the proportions required in each case, of fire and shotk 
elements in every body of organized infantry however small, 
were maintained in full vigour, and by now the superiority 
of the infantry arm in method, disapline and technique, which 
had long before made the Spanish nobles proud to trail a pike 
in the ranks, began to impress itself on other nations. The 
relative value of horse and foot became a subject for expert 

’ Even as late as 1645 a battalion of infantry in England was called 
a ’’ tercio " or *' tertia ^«e AftMY Spanish army) 




'• i-*"" ' 


Hiit'ily til- I' 




LUTZEN— X632. 









PlMf II 


INFANTRY 



APPRO\CH-M\RCH LNDER \RTILLLR\ 1 IRF I RI \CH PRINC IPLF' 



HISTORY] 


INFANTRY 


discussion instead of an axiom of class pride. The question 
of cavalry versus infantry, hotly disputed in all ages, w a matter 
affecting general tactics, and does not come within the scope of 
the present article (see further Cavalry) Expert opinion 
indeed was still on the side of the horsemen. It was on their 
cavalry, with its speed, its swords and its pistols that the armies 
of the i6th century relied in the main to produce the deaswn 
in battle. Sir Francis Vane, speaking of the battle of Nieupoort 
in 1600, says, “Whereas most commonly in battles 
success of the foot dependeth on that of the horse, 
here it was clean contrary, for so long as the foot held 
good the horse could not be beaten out of the field “ The 
“ success ” of the foot in Vane’s eyes is clearly resistance 
to disintegration rather than ability to strike a decisive 
blow. 

It must be remembered, however, that Vane is speaking of the 
Low Countries, and that in France at any rate the solidity which 
saved the day at Nieupoort was less appreciated than the Han 
which had won so many smart engagements m the Wars of 
Religion. Moreover, it was the offensive, the decision-compelling 
faculty of the foot that steadily developed dunng the 17th 
century To this, little by little, the powers of passive resistance 
to which Vane did homage, valuable as they were, were sacrificed, 
until at last the long pike disappeared altogether and the firearm, 
provided with a bayonet, was the uniform weapon of the foot- 
soldier This stage of infantry history covers almost exactly 
a century As far as France was concerned, it was a natural 
evolution But the acceptance of the principle by the rest of 
the military world, imposed by the genius of Gustavus Adolphus, 
was rather revolution than evolution 

In the army which Louis XIII led against his revolted barons 
of Anjou in 1620, the old regiments(/« ui#«x-—Picardie, Piedmont, 
&c ) seem to have marched in an open chequer-wise 
Atfo/p^f. lorn^^bon of companies which is interesting not only 
as a deliberate imitation of the Roman legion (all 
soldiers of that time, m the prevailing confusion of tactical 
ideas, sought guidance m the works of Xenophon, Aelian 
and Vegetius), but as showing that flexibility and handiness 
was not the monopoly of the Swedish system that was soon to 
captivate military Europe The formations themselves are 
indeed found in the Spanish and Dutch armies, but the equipment 
of the men, and the general character of the operations in which 
they were engaged, probably failed to show off the advantages 
of this articulation, for the generals of the Thirty Years' War, 
trained m this school, formed their infantry into large battalions 
(generally a single line of masses) Experience certainly gave 
the troops that used these unwieldy formations a relatively 
high manceuvTing capacity, for Tilly’s army at Breitenfeld 
(1631) “changed front half-left^' m the course of the battle 
itself. But the manoeuvring power of the Swedes was higher 
still. Each party represented one side of the classical revival, 
the Swedes the Roman three -line manipular tactics, the 
Imperialists and Leaguers those of the Greek line of phalanxes. 
The former, depending as it did on high moral m the individual 
foot-soldier, was hardly suitable to such a congeries of mercenaries 
as those that Wallenstein commanded ; and later in the Thirty 
Years’ War, when the old native Swedish and Scottish brigades 
had been annihilated, the Swedish infantry was little if at all 
better than the rest 

But Its tactical system, sanctified by victory, was ee^erly 
caught up by military Europe. The musket, though it had 
finally driven out the arquebus, had been lightened by Gustavus 
Ado 4 >hu 8 so far that it could be fired without a rest Rapidity 
in loading had so far improved that a company could safely be 
formed six deep instead of ten, as in the Spanish and Dutch 
systems. Its fire power was further augment^ by the addition 
of two very light field-guns to each battalion , these could 
inflict loss at twice the effective range of the shortened musket. 
Above all, Gustavus introduced into the military systems of 
Europe a new disaphne based on the idea of exact performance 
of duty, which made itself felt in every part of the service, and 
was a welcome substitute for the former easy-going methods 


of regimental existence.* The adoption of Swedish methods 
indeed was facilitated by the disrepute mto which the older 
systems had fallen. Men were bt'gmning to see that armies 
raised by contract for a few months’ work possessed inherent 
vices that made it impossible to rely upon them in small things. 
Courage the mercenary certainly possessed, but his individual 
sense of honour, code of soldierly morals, and sometimes devotion 
to a particular leader did not compensate for the absence of a 
strong motive for victory and for his general refractoriness in 
matters of detail, such as march -discipline and punctuality, 
which had become essential since the great Swedish king had 
reintroduced order, method and definiteness of purpose into the 
conduct of military operations In the old-fashioned masses, 
moreover, individual weaknesses, both moral and pliysical, 
counted for little or were suppressed m the general soldierly 
feeling of the whole body. But the six-deep line used by Gustavus 
demanded more devotion and exact obcdiem e in the individual 
and a more uniform metliud of drill and handling arms So 
shallow an order was not strong enough, under any other condi- 
tions, to resist the shock of cavalr> or even of pikcmcn Indeed, 
had not the cavalry (who, after Gustavus’s death, were uninspired 
mercenaries like the rest) ceased to charge home m the fashion 
that Gustavus exacted of them, it is possible that the new- 
fashioned line would not have stood the test, and that mfantry 
would liave reverted to the early i6th-oentury type 
The problem of combining the m.iximuin of fire power with the 
maximum of control over the mdivklual firer was not fully 
solved until 1740, but the necessity of attempting the 
problem was realised from the first In the bwcdish 
army, before it was corrupted by tlte atmosphere 
of the Thirty Years’ War, duty to God and to country were 
the springs of the punctual discipline, in small things and in 
great, which made it the most formidable army, unit for unit, 
in the world. In the English Civil War (in which the adherents 
of the “ Swedish system ” from the first ousted those of the 
“ Dutch ”) the difficulty was more acute, for although the 
mainsprings of action were similar, the technical side of the 
soldiers’ business— the regimental organization, drill and handling 
of arms— had all to be improvised. Now in the beginning the 
Royalist cavalry was recruited from “ gentlemen that nave 
honour and courage and resolution ” , later, Cromwell raised a 
cavalry force that was even more thoroughly imbued with the 
spirit of duty, “ men who made some conscience of what they 
did,” and throughout the Civil War, consequently, the mounted 
arm was the queen of the battlefield 
The Parliamentary foot too “ made some conscience of 
what It did,” more especially in the first years of the war. But 
its best elements — the drilled townsmen— were rather of a 
defensive than of an offensive character, and towards the close 
of the struggle, when the foot on both sides came to be formed 
of professional soldiers, the defensive clement decreased, as it 
had decreased m France and elsewhere. The war was like 
Gustavus’s German campaign, one of rapid and far -ranging 
marches, and the armoured pikeman had either to shorten his 

E ike and to cast off his armour or to be left at home witli the 
eavy artilleiy (see Firth’s CrotmteWs Army, ch. iv ) Fights 
“ at push of pike ” were rare enough to be specially mentioned 
in reports of battles Sir James Turner says that in 1657, when 
he was commissioned with others to raise regiments for the king 
of Denmark, “ those of the Privy Council would not suffer one 
word to be mentioned of a pike in our Commissions ” It was 
the same with armour. In 1658 Lockhart, the commander of 
the English contmgent m France, specially asked for a supply of 
cuirasses and headpieces for his pikemen in order to impress his 
allies. In 1671 Sir James Turner says, “ When we see battalions 
of pikes, we see them everywhere naked unless it be in the 
Netherlands ” But a small proportion of pikes was still held 
to be necessary by expenenced soldiers, for as yet the socket 
bayonet had not been invented, and there was stiU cavalry in 
Europe that could be trusted to ride home. 

> In France it is recorded that the Gardes jfranfatses, wlxen warned 
for duty at the Louvre, used to strcdl thither in twos and tbreee. 
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While such (avdlry existed, the development of fire power j 
was everywhere hindered h) the necessitj ol self-defence On 
the other hand the hitherto accepted defensive means militated 
a^^ainst effideniy in many ways, and about 1670, when Louis 
XIV and Loinois were fashioning the new standing army that 
was for fifty years the model for Lurope, the problem 
improve the drill and efticienc) of the 
p/A^ ^ musketeers so iar that the pikts could be reduced to a 
minimum In 1O.H0 the firelock was issued instead of 
the matchlock to all grenadic rs and to the four best shots in each 
French Company Ihe bayonet- in Us priniitne form mertl> j 
a dagger that v\as fixed into the muzzle of the musket - was ' 
also introduced, and the pike was shortened The proportion j 
of pikes to muskets in Henry IV ’s day, 2 to i or 3 to 2, and in 
(lustaviis’s 2 to 3, had now fallen to i to 3 

'Ilu' da> of great causes that could inspire the average man 
with the resolution to eon(]uer or die was, however, past, and the 
‘ shallow order ” {Vordre mince), with all its demands on the 
individiiars sense of duty, had become an integral part of the 
militar) s) stem How then was the sense ol duty to be created ? 
Louis and Louvois and their contemporaries sought to create it by 
taking raw recruits in batches, giving them a consistent training, 
(luartering them in barracks and unilorming them. Hence- 
forward the soldier was nut a unit, self-taught and free to enter 
the servie e of anj masLe*r He had no existence as a soldici .ipart 
from his re'gimeni, and within it he was taught that the regiment 
was everything and the individual nothing Thus by degrees 
flu* idea e)f irnplit it obedience to ordeis and of e'^pni dc corps 
was absorbed Hut the self-respc< ting Fnglishman or the ejuitk j 
ardent hrenehman was not the best raw material foi quasi- 
.uilomatic regiments, and it yvas not until an infinitely more 
rigorous system ol discipline was applied to an unimaginatiy e 
army that the full possibilities of this enforced sense of duty 
were realized 

The method ol deliyonng fiie origuidlly used by the Spaiiuucls, in 
which each man in sncetssion htt<l and fell back to the i<ar of the 
M th d reload, leqmred for its continued and exact pei- 

® * fornunce a ilcgtet of coolness and individual smartness 
be/on "bah was probably rarely attained in practice This was 
iZdO seiious moment when tlie " shot ” were simple 

auxiliaries, but when under (uistavus the offensive idea 
carnt to the liont, and the bullets of the infantry yverc* expected to 
do somethin/:! mote than metcly annoy tlu hostile pikciiien, a more 
elfcctive rnctliod had to be dcwised hirst, the haudiness of the j 
uuislcct w,ys so tar unproved that one man could leload while hvc, 
instead of as lonnerly ten, fired 1 hen, as the enhanced rate of fnc [ 
in.idi th( flic -firing still more disoidcilv than befoie, two ranks .uul i 
three were set to lire “ volews " or “ sahets ’’ togetlur, and befoie 
1O40 it luul become the general custom for fhe musketeeis to lue one 
Ol tuo vollevs and then, along with the pikcmen to “ fall on ” It 
was ot coutst no mean task to charge eceii a disordered mass ol pikes 
with a short sword or a clubbed musket, and usually after a few 
minutes the comb.it.ints would drift apait and the musketeers on 
( ithei side would keep up an uitgulat fnc until the officers urged the 
wlioli foiw'ard fora second attempt 

With the general ilisust of the Jance, the disappearance of the 
person.d motic es that formerly made the cavalryman charge home, 
the adoption of the llmtiock musket and the invention of 
bmyonet •’Ocket b.iy onet (the fixing of which did not jnevent fire 

bting delivered), .ill reason for retammg the pike vanished, 
and from about 1700 to the present day, therefore, the invaiiablc 
arinamenl ol mfanlty has Ijccii the musket (01 iiflc) and bayonet 
I he mamur of employing the weapons, however, changed but 
slowly In the French aiiny in 1(188, for instance (is years before 
the abolition ol the pike), the old file-lue was still officially recognized, 
though taitly employ cti, the more usual method being for the 
musketeers m groups of 12 to 40 men to advance to the front ami 
(leliycr tlicir volleys in turn, these gioups coiicspomhng in size to 
one of the imiskctior wings {mam fits) of a company or double 
company But the lire and shock .iction of infantry were still distinct, 
till idea of " push of juke ” umamed, the bayonet (as at Marsaglia) 
t.ikiiig the place of the jukc , and musketiy methods were slill and 
lluoiighoul tlu Wkir of the S|)amsh buccession somewhat half- 
hearted and tcntatiy'e Two gcneials so entiiely different 111 genius 
and lerapciamcnt as Saxe and (.alinil could agree on this point, that 
.ittacking infantry ought to dost with the enemy, bayonets fixed, 
without firing a shot C alinat’s orders to his army m itiQO, indeed, 
s, im rather to indicate tliat he expected his (loops to endure tlu 
< 111 iin 's fast fire without replying in ordci that tlicir own volley, 
when it was at last delivered at a few paces distance, should be as 
murdeious as possible, while Saxe, who was a dreamer as well as a 


g radical commander ol troops, advocated the pure bayonet charge 
>ut the fact that is common to both is the relative inellectiveness of 
musketry before the l^russian era, whether Hus musketry was de- 
livered by groups of men running forward and returning m line or 
even by companies m a long line of battle 

This mctfcctizeness vs as due chiefly to the fact that pte and mox'e 
merit weie separate matters The enemy's volley, that Catinat and 
others ordered their tioojis to endure without flinching, was some- 
times (as at I'ontenoy) absolutely crushing But as a rule it in- 
flicted an amount of loss that was not sufficient to put the advancing 
troops out of action, and experienced olficers were aware that to halt 
to leply gave the enemy tune to reload, and that onco the fight became 
an interchange of partial and occasional volleys or .1 general iiiaxUenc, 
there was an end to the attack 

Meanwhile, the tactics of armies had been steadily crystallizing 
into the so-called “linear" form, yvhich, as far as concerns the 
infantry, is sinipK tyyo long lines of battalions (three, 
four or five deep) and gave the utmost possible develop- Yacttci. 
ment to fire-powei The object of the “ line " was to 
break or beat down the opposing line in the shortest possible 
time, whether by hre action or shock action, but fire action was 
only decisive at so short a range that the principal volley (ould 
be followed immediately by a charge over a feyv score paces at 
most and tlie crossing of bayonets. Fire was, however, effective 
at ranges outside charging distance, especially from the battalion 
guns, and however the decision was achieved in the end, it yvas 
necessary to cross the zone between about 300 yds and 50 yds 
range as quickly as possible It was therefore the business 
of the regimental officer to force his men acioss this zone before 
fire was opened If, as Catinat recommended, decisiyc range 
yvas reached with every musket loaded and the troops well m 
hand their fire when finally it was delivered might well be 
decisive But in practice this rarely happened, and though here 
and there such expedients as a skirmishing line were employed to 
assist the advance by disturbingthe enemy’s fire the most that was 
hoped by the average colonel or captain was that in the advance 
fire should be opened as late as possible and that the officers 
should strive to keep m their hands the power of breaking off 
the fire-fight and pushing the troops forwaid again Ihconsls 
were already proposing column formations for shock action, 
and initiating the long controversy between I’ordre mince and 
Vordn projonde, but this was for the time being pure speculation 
The linear system rested on the principle that the maximum 
weight ol controlled fire at short range was decisive, and the 
practical problem of infantry tactics was how to obtain this 
The question of lire versus shock had been anstvered in favoui 
of the formei, and henceforward for many years the question of 
fire versus movement held the first plate. The purpose w as settled , 
and It remained to discover the means 

This means was Prussian fire-discipline, which was elaborated 
bv Leopold of Dessau and Frederick William I , and practically 
applied by Frederick the Great It consisted first m the combina- 
tion, instead of the alternation, of fire and movement, and 
secondly in the thorough efficiency of the fire in itself But 
both these demanded a more stringent and technically more 
perfect drill than had ever before been imagined, or, for that 
matter, has ev'er since been attained A hundred years before 
the steady drill of the Spanish veterans at Rocroi, who at the 
word of command opened their ranks to let the cannon fin* from 
the rear and again closed them, impiessed every soldier in Europe 
But such drill as this w'us child's play compaicd w'lth the Old 
Dessauer’s 

On approaching the enemy the marching columns of the Prussians 
which were generalh open columns of companies 4 deep, wheeled in 
succession to the right or left (almost always to the right) 
and thus jiasscd .ilong Hie front of the enemy at a distance 
ot 800-1200 yds until the rear company had wheeled 
Ihen the whole together (or in the case of a dejfloymont ' 

to the left, in succession) wheeled into Imc facing the 
enemy These mov ements, if intervals and distances were preserved 
with proper precision, bi ought the infantry into two long well- 
closed lines, and paiade-ground precision v\as actually attained, 
thanks to remorseless drilling and to the rt introduction of the march 
in step to music Of course such movements were best executed on 
a film plain, and as far as possible the attack and defence of woods 
and villages \\as left to light infantry and gicnadicrs But even in 
marshes and scrub, the line managed to manoeuvre with some 
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approach to the precision of the barrack square * Now, this pre- 
cision allowed Fredcnck to take risks that no foimer commander 
would have dared to take At Hohenfnedberg the infantry columns 
crossed a marshy stream almost within cannon shot of the enemy , 
at Kolin (though there this insolence was punished) the array filed 
past the Imperialist skirmishers within less than musket shot, and 
the climax of this flaring was the “ oblique order ” attack of Leuthen 
With this was bound up a fire discipline that was more extraordinary 
than any perfection of manoeuvre Before Hohenfnedberg the king 
gave orders that “ pelotonfeuer " was to be opened at 200 paces 
from the enemy and continued up to 30 paces, when the line was to 
lall on with the bayonet The possibility of tins combination of fire 
and movement w.is the work of Leopold, who gave the Prussian 
inf.intry iron ramrods, and by sheer drill made the soldur a machine 
capable of delivenng (with the flintlock muz/le-loadmg muskets, be 
It obseived) five volleys a minute This pelotonfeuer or corapan\ 
volleys icplaced the old tire by lanks practised in other aimus 
Fire began from the flanks of the battalion, which consisted of tight 
companies (for firing, 3 deep) When the light company tommamit r 
gave “ lire,” the commander of No 2 gave ” leady,’' followed in luin 
by other companies up to the centre The same process having been 
gone through on the left flank, by the time the two centre companies 
had fired the two flank companies weie leady to recommence, and 
thus a continuous series of rolling volleys was delivered, at one 01 
tw'o seconds' interval only between companies In attack tins file 
was combined with movement, each (ompany m turn advammg a 
lew paces alter ” making leady ” In square, old-fashioned methocK 
of fire were employed Square was an indecisive and defensive 
formation, laiely used, and m the advance of the deployed line, the 
offensive and decision-seeking formation par ev'-ellence, the special 
Prussian fire-discipIinc pave Frederick an aclv.uitagc of five shots to 
two against all opponents The bayonet-al tack, if the rolling volleys 
had done then work, was merely ” presenting the cheque lor pay- 
ment '' as a modern German writer puts it The clioque had Ixcn 
drawn, the decision given, in tlie iiic-fight 
For some years this metliod of infantry naming gave the 
Prussians a dci isive superiority in whatever order they fought 
i euthea enemies improved and also grew in numbers, 

while the Prussian army’s resources were strictly 
limited. Thus in the Seven Years War, after the (wo costly 
battles of Prague and Kolin (1757) especially, it became necessary 
to manrvuvre with the object of bringing the Prussian infantry I 
into contact with an equal or if possible smaller portion of the 1 
enemy’s line Tf this could be achieved, victory was as certain 
as ever, but the difliculties of bringing about a successful | 
manceuvre were such that the classical " oblique order ” attack , 
was only once completely executed This was at Leuthen, 
December 5th, 1757, perhaps the greatest <iay in the history of 
the Prussian army. Here, in a rolling plain country octasionally 
broken 1>> marshes and villages, the “ oblique order ” was 
executed at high speed and w'lth clockwork precision Frederick’s 
object was to destroy the left of the Austrian army (which far , 
outnumbered his own) before the rest of their deployed line of ' 
battle could change front to intervene His method was to 
place his own line, by a concealed flank maich, opposite the 
point where he desired to strike, and then to advance, not m 
two long lines but in dchelon of battalions from the right (see 
I.euthen). The echelon was not so deep but that each battalion 
was properly supported by the following one on its left (100 
paces distance), and each, as it came within 200 yds of the 
Austrian battalion facing it, opened its ‘ rolling volleys ” while 
continuing to advance, thus long before the left and most 
backward battalions were committed to the fight, the right 
battalions were crumbling the Austrian infantry units one by 
one from left to right It was the same, without parade 
mancEUvres, when at last the Austrians managed to organic 
a line of defence about Leuthen village. Unable to make an 
elaborate change of front with the whole ccntie and right wing 
for want of time, they could do no more than crowd troops 
about I.euthen, on a short fighting front, and this crumbled in 
turn before the Prussian volleys 
One lesson of Leuthen that contemporary soldiers took to 
heart was that even a two-to-one superiority in numljers could 
not remedy want of manoeuvring capacity. It might be hoped 
^ About this time there was introduced, for resisting cavalry, the 
well-known hollow battalion square, which, replacing the former 
matsses of pike-?, represented up to the most modern times the de- 
fensive, as the line or column represented the offensive formation of 
infantry 


that with training and drill an Austrian battalion could be made 
equal to a Prussian one in the front-to-front fight, and in fact, 
as losses told more and more heavily on Frederick’s army as 
years went on, the specific superiority of his infantry disappeared 
From 1738 theiefore, to the end of the war, there were no more 
I Rossbachs and Levithens. Superiority m eflicicncN through 
previous training hav'ing exhausted its influence, superiority 
in force through mantruvre began to be the general’s ideal, and 
as it was a more familiar notion to the average Prussian general, 
trained to manoeuvre, than to his opponent, whose idea ol 
“ manceuvre ’’ was to sidle carefully from one position to 
another, Prussian generalship maintained its superiority, in 
spite of many reverses, to the end 'I he last campaigns were 
indeed a war of positions, because Frederick had no longer the 
men available for forcing the Austrians out of them, and on many 
occasions he was so weak that the most passu c difciisue and 
j the most elaborate entrciuhments barely sufficed to s.ue him 
But whenever opportunity offered itself, the king sought a 
I decisiv<> success by bringing the whole of his infantry against 
part of the enemy’s— the principle of Leuthen put m practice 
oxer a wider area and with more elastic manauvre methods 
'I he long Echelon of battalions directed against a part of the 
hostile line developed quite naturally into an irregular {chelon 
of brigade columns directed against a part of the enemy’s position 
But the history of the “cordon system ’’ whi<h followed this 
development belongs rather to the subject of tactics in general 
than to that of infantry fighting methods Within the unit 
the tactical method scarcely varied. In a battle each battalion 
or brigade fought as a unit in line, using company volley s and 
seeking the decision by fire. 

In this, and m even the most minute details of drill and uni- 
form, military Kuropc slavishly copied Prussia for twenty years 
after the Seven Years’ War Ihe services of 
Prussian officers were at a premium just as those ana 

Gustavus’s offirers had been 1 50 years before Military develop- 
missions from all countries went to Potsdam or io mtatM, 
the “Reviews” to study Prussian methods, withj^p®* 
as simple a faith m their adequacy as that shown 
to-day by small states and half-civihzed kingdoms who send 
military' representatives to serve in the great Luropean armies 
And withal, the period 1763-1792 is full of tactical and strati gical 
controversies 'Ihc pimcipal of these, as regards infantry, 
was that between “fire” and “shock” revived vibout 1710 
by Folard, and about 1780 the American War of Independence 
complicated it by introducing a fresh controversy between 
skirmishing and dose order As to the first, m Fokird's day 
as m Frederick's, fire action at close range' was the deciding 
factor m battle, but in Frederick’s later campaigns, wherein he 
no longer disposed of the old Prussian infantry and its swift 
mechanical fire-disciplmc, there sprang up a tendency to trust 
to the bayonet for the decision If the (so-called) Prussian 
j infantry of 1762 could be in any way brought to close with the 
I enemy, it had a fair chance of victory owing to its leaders 
j previous dispositions, and then the advocates of “ sliock, 
who had temporarily been silenced by Mollwjtz and Hohenfned- 
berg, again took courage The ordinary line was piiniarily 
a formation for fire, and only secondarily or by the accident 
of circumstances for shock, and, chiefly perhaps under Saxe’s 
influence, the French army had for many years been accustomed 
to differentiate between “ linear ” formations for fire and 
“ columnar ’’ for attack — thus reverting to 16th-century practice 
While, therefore, the theoreticians pleaded for battalion columns 
and the bayonet or for line and the bullet, the practual soldier 
' used both Many forms of combined line and column were 
tried, but m France, where the question was most assiduously 
studied, no agreement had been arrived at when the advent ol 
the skirmisher further complicated the issues. 

In the early Siltsian wars, when armies foiiKht m open country' m 
linear order, the outpost service scarcely concerned ihc hm troops 
sufficiently to cause them to get under arms at the sound of firing on 
the sentry hue It was performed by irregular light lioops, recruited 
from wild characters of all nations, who were also ch.irged with the 
preliminary skirmishing necessary to clear up the situation before 
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the deployment of the battle~army, but once the line opened fire their 
work wai done and they cleaied away to the hanks (generally tn 
search of plunder). Later, however, as the preliminary manoeuvring 
before the battle grew in importance and the ground taken into the 
manoeuvring lone was more varied and extended than formerly, 
light infantry was more and more in demand — in a “ cordon " de- 
fensive for patrolling the intervals between the various detachments 
of hue troops, m an attack for clearing the way for the deployment of 
each column. Yet m all this there was no suggestion that light 
troops or skirmishers were capable of bringing about the decision in 
.in armed conflict When Frederick gained a durable peace in 176^ 
he dismissed his " free battalions ” without mercy, ana by 1764 not 
more than one Prussian soldier in eleven was an irregular,^' either 
of horse or foot ' 

But in the American War of Independence the line was pitted 
against light infantry in difficult country, and the British and French 
LI At oflicers ului served in it returned to Kurope full of en- 
la/Matrv thusiasm for the latter. Nevertheless, tlieir light infantiy 
was, unlike Frederick’s, selected line infantry The light 
infantry duties— skirmishing, reconnaissance, outposts—were grafted 
on to a thorough close-order training At first these duties fell to 
the grenadiers and light connpanies of each battalion, but during the 
struggle 111 the colonies, the light companies of a brigade were so 
Ircquently massed in one battalion that m the end whole regiments 
were converted into light infantry This combination of line " 
steadmeas and " skirmisher " freocloin was the keynote of Sir John 
Moore's training system fifteen yeara later, and Moore’s regiments, 
above all the sancl, 43rd (now combined as the Oxlordshire Light 
Infantry) and 95th Rifles (Rifle Bugade), were the backbone of the 
British Army throughout the Peninsular War At Waterloo the 
sand, changing front m line at the double, flung itself on the head 
and flank of tlio Old (Itiard infantry, lod with the " rolling volleys " 
inherited from the Seven Years’ War, shattered it lu a few minutes. 
Sucli an exploit would have I>een absolutely inconceivable in the case 
of one of the old “ free battalions ’* But the light infantry had not 
merely been levelled up to the line, it had surpassed it, and in 1813 
there were no troops in hurope, whether trained to fight in line or 
column or .skirmishers, who could rival the throe regiments named, 
the " I.ight Division ” of Peninsular annals For meantime the 
mhantry organization and tactics of the old regime, elsewhere than 
m Lngland, had been disintegrated by the flames of the French 
Revolution, and from their ashes a new system bad arisen, which 
forme the real starting-point of the infantry tactics of to-day 

'Hve controversialists of Louis XVT ’s time, foremost of whom 
were Guibert, Joly d© Maizeroy and Menil Durand ^see Max 
The Jflhns, Gevch d Krifgswttsenschajfm, yo\ iii ), were 

Prench agreed that shock action should be the work of troops 

Revoty formed m column, but as to the results to be expected 

ti0a. shock action, the extent to which it should be 

facilitated by a previous fire preparation, and the formations m 
which fire should he delivered (Imc, line with skirmishers or 
“ swarms ”) discussion was so warm that it sometimes led to 
wrangles in ladies’ drawing-rooms and meetings in the duelling 
field 'The dnll-book for the French infantry issued shortly 
before the Revolution was a common-sense compromise, wh’ch 
m tho mam adhered to the Fredencian system as modified by 
Guibert, but gave an important place m infantry tactics to the 
battalion *' columns of attack,” that had hitherto appeared only 
spasmodically on the battlefields of the French army and never 
elsewhere. T'his, however, and the quick march (100 paces to 
the minute instead of the Fredencian 75) were the only pre- 
scriptions m the dnll-book that survived the test of a “ national ” 
war, lo which within a few years it was subjected (see French 
Revolutionary Wars). The rest, like the ” linear system ” 
of organization and manoeuvre to which it belonged (see Army, 
§§ 30 " 33 ) Conscription, &c ) was ignored, and ciraimstances 
and the practical troop-leaders evolved by circumstances 
fashioned combination of dose-order columns and loose-order 
skirmishers which constituted essentially the new tactics of 
the Revolutionary and Napoleonic infantry. 

The process of evolution cannot be stated m exact tenns, 
more especially as the officers, a.s they grew in wisdom through 
experience, learned to apply each form m accordance with ground 
and circumstances, and to reject, when unsuitable, not only the 
forms of the dnll-book, but the forms proposed by themselves 
to replace those of the drill-book. But certain tendencies are 
easily discernible. The first tendency was towards the dissolu- 

* The Prussian Grenadier battabons in the Silesian and Seven 
Years’ Wan were more and more ooofined strictly to line-of-battlo 
duties as the irregular light lufantry developed in numbers. 


tion of all tactical links. The earlier battles were fought partly 
in line for fire action, partly m columns for the bayonet 
attack. Now the linear tactics depended on exact xmcttcat 
preservation of dressing, intervals and distances, and ^roiatiea 
what required in the case of the Prussians years of Pnaoh 
steady drill at 76 paces to the minute was hardly 'W- 
attainable with the newly levied ardent Frenchmen 
marching at 100 or 120. Once, therefore, the line moved, it 
broke up into an irregular swarm of excited firers, and experience 
soon proved that only the troops kept out of the turmoil, whether 
in line or in column, were susceptible of manoeuvre and united 
action. Thus from about 1795 onwards the forms of the old 
regime, with half the troops m front m line of battle (practically 
m dense hordes of firers) and the other half m rear m line or line 
of columns, give way to new ones in which the skirmuhers are 
fewer and the closed troops more numerous, and the decision 
rests no longer with the fire of the leading units (which of course 
could not compare in effectiveness with the rolling volleys of 
the drilled line) but with the bayonets of the second and third 
lines — the latter being sometimes m Ime but more often, owing 
to the want of preliminary drill, m columns. The skirmishers 
tended again to become pure light infantry, whose role was to 
prepare, not to give, the decision, and who fought m a thin 
line, taking every adv antage of cover and marksmanship. In tlte 
Consulate and early Empire, indeed, we commonly find, in the 
closed troops destined for the attack, mred line and column 
formations combining in themselves shock and controlled close- 
order fire— absolutely regardless of the skirmishers m front. 

In sum, then, from 1792 to 1795 the fighting methods of the 
French infantr)', of which so much has been written and said, 
arc, as they have aptly been called, ” horde - tactics ” From 
1796 onwards to the first campaigns of the Empire, on the other 
hand, there is an ever-growing tendency to combine skirmishers, 
properly so called, with controlled and well-closed bodies m 
rear, the first to prepare the attack to the best of their ability 
by individual courage and skill at arms, the second to deliver 
It at the right moment (thanks to their retention of manoeuvre 
formations), and with all possible energy (thanks to the cohesion, 
moral tuul material, which carried forward even the laggards) 
Even when m the long wars of the Empire the quality of the 
troops progressively deteriorated, infantry tactics within the 
regiment or brigade underwent no radical alteration, The actual 
formations were most varied, but they always contained two 
of tho three elements, column, line and skirmishers Column 
(generally two lines of battalions m columns cf double companies) 
was for shock or attack, line for fire-effect, and skirmishers to 
screen the advance, to scout the ground and to disturb the 
enemT^’s aim. Of these, except on the defensive (which was 
rare m a Napoleonic battle), the “ column ” of attack was by 
far the most important The line formations for fire, with 
which It was often combined, rarely accjounted for more than 
one-quarter of the brigade or division, while the skirmishers 
were still less numerous. Withal, these formations in them- 
selves were merely fresh shapes for old ideas The armament 
of Napoleon’s troops was almost identical with that of Frederick’s 
or Saxe’s Line, column and combinations of the two were 
as old as Fontenoy and were, moreover, destined to hve for 
many years after Napoleon had fallen. ” Horde-factics ” did 
not survive the earlier Revolutionary campaigns. Wherein 
then lies the change which makes 1797 rather tirnn 7740 the 
starting-point of modem tactics ? 

The answer, in so far as so comprehensive a questiorucan be 
answered from a purely infantry standpoint, is that whereas 
Frederick, disposing of a small and highly fim^hed 
instrument, used its manoeuvre power and rqgimental JUU^S*** 
efficiency to destroy one part of bis enemy so swiftly 00a 
that the other had no time to intervene, Napoleon, who orttUery 
had numbers rather than training on his side, only de- 
livered his decisive blow after he bad “fixed” all bodies 
of the enemy which would interfere with his preparar 
tions — t.e. had set up a |[diysical barrier against the threatened 
intervention. This new idea manifested itself in various forms. 
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In strategy (y.e ) an^ combined tactics it » generally for con- 
venience called “ economy of force.” In artillery matters (see 
Artillery) it marked a distmction, that has revived m the 
last twenty years, between slow disintegrating fire' and sudden 
and overpowering ” fire-preparation,” As regards infantry the 
effect of it was revolutionary Regiments amJ brigades were 
launched to the attack to compel the enemy to defend himself, 
and fought until completely dissolved to force him to use up- his 
reserves “ On s'eng^e partout et puis Ton vmt ” is Napoleon's^ 
own description of Ins holding attack, which m no way resembled 
the “ feints ” of previous generations The self-sacnfice of the 
men thus engaged enabled their commander to ” see,” and to 
mass his reserves opposite a selected point, while little by little 
the enemy was hypnotized by the fighting. Lastly, when 
*' the battle was npe ” a hundred and more guns galloped in to 
close range and practically annihilated a part of the defender’s 
line I'hey were followed up by masses of reserve infantry, 
often more solidly formed at the outset than the old Swiss masses 
of the i6th century ' If the moment was rightly chosen these 
masses, dissolved though they soon were into dense formless 
crowds, penetrated the gap made by the guns (with their arms 
at the slope) and were quickly followed by cavalry divisions 
to complete the enemy’s defeat Here, too, it is to be observed 
there is no true shock The infantry masses merely ” present 
the cheque for payment,” and apart from surprises, ambushes 
and fights m woods and villages there are few recorded cases 
of bayonets being crossed in these wars Napoleon himself 
said “ Le feu est tout, le reste peu do chose,” and though a mere 
plan of his dispositions suggests that he was the disciple of Folard 
and Menil Durand, in reality he simply applied ” fire-power ” 
m the new and grander form which his own genius imagined 

The problem, then, was not what it had been one hundred 
and fifty years before The business of the attack was not to 
break down the passive resistance of the defence, but to destroy 
or to evade its fire-power No attack with the bayonet could suc- 
ceed if this remained effective and unbroken, and no resistance 
(in the open field at least) availed when it had been mastered 
or evadecl In Napoleon’s army, the circumstance that the 
infantry was (after 1807) incapable of carrying out its own 
fire-preparation forced the task into the hands of the field 
artillery In other armies the 18th-century system had been 
discredited by repeated disasters, and the infantry, as it became 
” nationalued,” was passing slowly through the successive 
phases of irregular lines, ” swarms,” skirmishers and Imc-and- 
column formations that the French Revolutionary armies had 
traversed before them — none of them methods that in themselves 
had given decisive results. 

In all Europe the only infantry that represented the Frederician 
tradition and prepared its own charge by its own fire was the 
British Eye-witnesses who served in the ranks of 
BHttth the French have described the sensation of powerless- 
PeaiaMuimtness that they felt as their attacking column approached 
itt/Matrjr. watched it load and come to the present 

The column stopped short, a few men cheered, others opened 
a ragged individual fire, and then came the volleys and the 
counter-attack that swept away the column. Sometimes this 
counter-stroke was made, as m the famous case of Busaco, from 
an apparently unoccupied ridge, for the British line, under 
Moore’s guidance, had shaken off the Prussian stiffness, fought 
2 deep instead of 3 and was able to take advantage of cover 
The “ blankness of the battlefield ” noted by so many observers 
to-day in the South African and Manchurian Wars was fully as 
characteristic of Wellington’s battles from Vimeiro to Waterloo, 
in spite of close order and red uniforms But these battles 
were of the offensive-defensive type in the mam, and for various 
reasons this type could not be accepted as normal by the rest 
of Europe Nonchalance was not characteristic of the eager 
national levies of 1813 and 1814, and the Wellington method of 

* Even when the hostile artillery was still capable of fire these 
masses were used, for m no other formation could the heterogeneous 
and ill-trained infantry of Napoleon's vassal states (whKh consti- 
tuted half of his army) be brought up at all 
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infantry tactics, though it had brought about the failure of 
Napoleon’s last effort, was still generally n^arded as an lUjustra- 
tionof the already recognized fact that on defensive the fire- 
power of the line, unless partly or wholly evaded by rapidity 
in the advance and manoeuvrtng power or mastered and extin- 
guished by the fire-power of the attack, made the front of the 
defence impr^nable There was indeed nothing in the English 
tactics at Waterloo that, standing out from the incidents of the 
battle, offered a new pnnaple of winning battles. 

Nor indeed did Europe at large desire a fresh era of warfare. 
Only the French, and a few unofficial students of war elsewhere, 
realized the significance of the rejuvenated ” line ” For every 
one else, the later Napoleonic battle was the model, and as the 
great wars had ended before the ” national ” spirit had been 
exhausted or misused m wars of aggiandizement, infantry- 
tactics retained, in Germany, Austria and Russia, the character- 
istic Napoleonic formations, lines of battalion or rcgunental 
columns, sometimes combined with linear formations for fire, 
and always covered by skirmishers I'hat these columns must 
in action dissolve sooner or later into dense irregular swarms 
was of course foreseen, but Napoleon had accustomed the world 
to long and costly fire-fighting as the preliminary to the attack 
of the massed reserves, and for the short remainder of the period 
of smooth-bore muskets, troops were always launched to the 
attack m columns covered by a thin line of picked shots as 
skirmishers 1 he moral power of the offensive ‘‘ will to conquer ” 
and the rapidity of the attack itself were relied upon to evade 
and disconcert the fire-power of the defence If the attack, 
failed to do so, the ranges at which infantry fire was really 
destructive were so small that it was easy for the columns to 
deploy or disperse and open a fire-fight to prep.ire the way for 
the next line of columns And after a careful study of the 
battle of the Alma, in which the British line won its last great 
victory m the open field, Moltke himself only proposed such 
modifications in the accepted tactical system as would admit of 
the troops being deployed for defence instead of meeting attack, 
as the Russians met it, m solid and almost stationary columns 
Fire in the attack, in fact, had come to be considered as chief!) 
the work of artillery, and as artillery, being an expensive arm, 
had been reduced during the period of military stagnation 
following Waterloo, and was no longer capable of Napoleonic 
feats, the attack was generally a bayonet attack pure and simple 
Waterloo and the Alma were credited, not to fire- lotmntry 
power, but to English solidity, and as Ardant du m»thmdm, 
Picq observes, “ All the peoples of Eurojie say ttiS- 
‘ no one can resist our bayonet attack if it is made 
resolutely ’—and all are rif^ht. . . . Bayonet fixed or m the 
scabbard, it is all the same ” Since the disappearance of the 
“ dark impenetrable wood ” of spears, the question has always 
turned on the word “ resolute ” If the defence cannot by any 
means succeed m mastering the resolution of the assailant, it is 
doomed But the means (moral and material) at the disposal 
of the defence for the purpose of mastering this resolution were, 
within a few years of the Crimean War, revolutionized by the 
general adoption of the nfle, the introduction of the breech-loader 
and the revival of the “ nation m arms.” 

Thirty years before the Crimea the ffmt-lock had given way 
to the percussion lock (see Gun), which was more certain m its 
action and could be used m all weathers. But fitting a copper 
cap on the nipple was not so simple a matter for nervous fingers 
as priming with a pinch of powder, and the usual rate of fire 
had fallen from the five rounds a minute of Frederick’s day to 
two or three at the most “ Fire-power ” therefore was at a 
low level until the general introduction * of the rifled barrel, 
which while further dinumshing the late of fire, at any rate 
greatly increased the range at which volleys were thoroughly 
effective Artillery (see Artillery, ^ 13), the fire-weapon of the 

* Rifles had, of course, been used by corps of light troops (both 
ioiantry and mounted) for many years 1 m Bntish Rifle Brigade 
was formed m 1800, but even in the Seven Years' War there were 
nfle-corps or companies in the armies of Prussia and Austria. These 
older rifles could not compare in rapidity or volume of Arc with the 
ordinary firelock 
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attack, made no corresponding progress, and even as early as 
the Alma and Inkerman (where the British troops used the 
Enfield rifle) the dense columns had suffered heavily without 
being able to retaliate by “ crossing bayonets ” Fire power, 
therefore, though still the special prerogative of the defence, 
began to reassert its influence, and for a brief period the defensive 
was regarded as the best form of tactics But the low rate of 
fire was still a serious objection. Many incidents in the American 
Civil War showed this, notably Fredericksburg, where the key 
of the Confederate position was held — against a simple frontal 
attack unsupported by effective artillery fire — by three brigades 
in line one behind the other, te by a stx-dfep firing line. No 
less force could guarantee the “ inviolability of the f^ront,” and 
even when, in this, unnatural and uneconomical fashion, the rate 
of fire was augmented as well as the effective range, a properly 
massed and well-led attack in column (or in a rapid succession of 
deployed lines) generally reached the defender’s position, though 
often m such disorder that a resolute counterstroke drove it 
back again The American fought over more difficult country 
and with less previous drill-training than the armies of the Old 
World. The fire-power of the defence, therefore, that even m 
America did not always prevail over the resolution of the attack, 
entirely failed in the Italian war of iSfjq to stop the swiftly 
moving, well-drilled columns of the French professional army, in 
which the national Han had not as yet been suppressed, as it 
was a few years later, by the doctrine that “ the new arms found 
their greatest sco{>e in the defence.” The Austrians, who had 
pinned their faith to this doctrine, deserted their false gods, 
forbade any mention of the defensive m their drill-books, and 
brought back into honour the bayonet tactics of the old wars. 

The need of artillery support for the attack was indeed felt 
(though the gunners had not as yet evolved any substitute 
for the case-shot preparation of Napoleon’s time), but men 
remembered that artillery was used by the great captain, not 
so much to enable good troops to close with the enemy, as to 
win battles with masses of troops of an inferior stamp, and 
contemporary experience seemed to show that (if losses were 
accepted as inevitable) good and resolute troops could oveipower 
the defence, even m face of the rifle and without the aid of case 
shot But a revolution was at hand. 

In i86i Moltke, discussing the war in Italy, wrote, “ General 
Niel attributes his victory (at Solferino) to the bayonet. But 
that does not imply that the attack was often followed 
br—Qh- by a hand-to-hand fight. In principle, when one 
lom^img makes a bayonet charge, it is because one supposes 
that the enemy will not await It. . . . To approach the 
enemy closely, pourtng an efficacious fire into him — as Frederick 
the Great’s infantry did— is also a method of the offensive ” This 
method was applicable at that time for the Prussians alone, for 
they alone possessed a breech-loading firearm. The needle-gun 
was a rudimentary weapon in many respects, but it allowed 
of maintaining more than twice the rate of fire that the muzzle- 
loader could give, and, moreover, it permitted the full use of 
cover, because the firer could lie down to fire without having to 
rise between every round to load. Further, he could load while 
actually running forward, whereas with the old arms loading 
not only required complete exposure but also checked movement. 
The advantages of the Prussian weapon were further enhanced, 
in the war against Austria, by the revulsion of feeling in the 
Imperial army m favour of the pure bayonet charge in masses 
that had followed upon Magenta and Solferino. 

With the stiffly drilled professional soldier of England, Austria 
and Russia the handiness of the new weapon could hardly have 
been exploited, for (in Russia at any rate) even skirmishers 
had to march m step. The Prussians were drilled nominally in 
accordance with regulations dating from 1812, and therefore 
suitable, if not to the new weapon, at least to the ” swarm ” 
fighting of an enthusiastic national army, but upon these regula- 
tions a mass of peace-time amendments had ^en superposed, 
and in theory their drill was as stiff as that of the Russians. 
But, as m France in 1793-1796, the composition of their army — 
a true ” nation in arms ’’—and the character of the officers 


evolved by the universal service system saved them from their 
regulations. The offensive spirit was inculcated as thoroughly 
a.s elsewhere, and m a much more practical form Dietnch von 
Bulow’s predictions of the future battle of ” skirmishers ” 
(meaning thereby a dense but irregular firing line) had capti- 
vated the younger school of officers, while King William and 
the veterans of Napoleon’s wars were careful to maintain small 
columns (sometimes company ^ columns of 250 rifles, but quite 
as often half-battalion and battalion columns) as a solid back- 
ground to the firing line Thus in 1866 (see Seven Weeks’ 
War), as Moltke had foreseen, the attacking infantry fought its 
way to close quarters by means of its own fire, and the bayonet 
charge again became, in his own words, ” not the first, but the 
last, ph^e of the combat,” immediately succeeding a last 
burst of rapid fire at short range and carried out by the company 
and battalion reserves in close order. Against the Austrians, 
whose tactics alternated between unprepared bayonet rushes 
by whole brigades and a passive slow-firing defensive, victory 
was easily achieved. 

But immediately after Koniggratz the French army was 
served out with a breech-1 oadmg rifle greatly superior m every 
respect to the needle-gun, and after four years’ tension latmatry 
France pitted breech-loader against breech-loader, ta the 
In the first battles (see Worth, and Metz : Battles) rirar of 
the decision-seeking spirit of the “ armed nation,” the 
inferior range of the needle-gun as compared with that of the 
chassepot, and the recollections of easy triumphs in 1864 and 
1866, all combined to drive the German infantry forward to 
within easy range before they began to make use of their weapons 
This their powerful artillery would have sufficed of itself to 
ensure (see Sedan), had they but waited for its fire to take 
effect But they did not do so, and they suffered accordingly, 
for, owing to the ineffectiveness of their rifle between 1000 and 
400 yds range, they had to advance, as the Austrians and 
Russians had done m previous wars, without firing a shot In 
these circumstances their formations, whether line or column, 
broke up, and the whole attacking force dissolved into long 
irregular swarms. These swarms were practically composed 
only of the brave men, while the rest huddled together in woods 
and valleys When, therefore, at last the firing line came within 
400 or 500 yds. of the French, it was both severely tried and 
numerically weak, but the fact that it was composed of the 
best men only enabled it to open and to maintain an effective 
fire. Even then the French, highly disciplined professional 
soldiers that they were, repeatedly swept them back by counter- 
strokes, but these counters trokes were subjected to the fire of 
the German guns and were never more than locally and moment- 
arily effective More and more German infantry was pushed 
forward to support the firing line, and, like its predecessors, 
each reinforcement, losing most of its unwilling men as it 
advanced over the shot-swept ground, consisted on arrival 
of really determined men, and closing on the firing line pushed 
' It forward, sometimes 20 yds , sometimes 100, until at last rapid 
fire at the closest ranges dislodged the stubborn defenders 
Bayonets (as usual) were never actually used, save in sudden 
encounters in woods and villages. The decisive factors were, 
first the supenonty of the Prussian guns, secondly, heavy and 
effective fire delivered at short range, and above all the high 
moral of a proportion of resolute soldiers who, after being sub- 
jected for hours to the most demoralizing influences, had still 
courage left for the final dash. These three factors, in spite of 
changes m armament, rule the infantry attack of to-day.^ 

Infantry Tactics since 1870 

The net result of the Franco-German War on infantry tactics, 
as far as it can be summed up in a single phrase, was to transfer 
the fire-fight to the line of skirmishers. Henceforward the old 
and correct sense of the word “ skirmishers ” is lost. They have 

» The Prussian company was about 250 strong (see below under 
“ Organization ”). This strength was adopted after 1870 by practically 
all nations which adopted universal service. The battauon had 4 
companies 
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nothing to do with a “ skirmish,” but are the actual organ of 
battle, and their old duties of feeling the way for the battle- 
formations have been taken over by “ scouts.” The last-named 
were not, however, fully recognized in Great Britain ' till long 
after the war— not, in fact, until the war in South Africa had 
shown that the “ skirmisher ” or firing line was too powerful an 
engine to be employed in mere “ feeling ” In most European 
armies “ combat patrols,” which work more freely, are preferred 
to scouts, but the idea is the same. 

The fire-fight on the line of skirmishers, now styled the firing 
Itne, IS the centre of gravity of the modem battle In 1870, 
owing to the peculiar circumstances of unequal arma- 
of‘i870. the “ fire-fight ” was insufficiently developed 

and uneconomically used, and after the war tacticians 
turned their attention to the evolution of better methods than 
those of Worth and Gravelotte, Europe in general following 
the lead of Prussia. Controversy, in the early stages, took the 
form of a contest between “ drill ” and “ individualism,” irre- 
spective of formations and technical details, for until about 
1890 the material efficiency of the gun and the rifle remained 
very much what it had been in 1870, and the only new factor 
bearing on infantry tactics was the general adoption of a 
” national army ” system similar to Prussia’s and of rifles equal, 
and in some ways superior, to the chassepot. All European 
armies, therefore, had to consider equality in artillery power, 
equality in the ballistics of rifles, and equal intensity of fighting 
spirit as the normal conditions of the next battle of nations. 
Here, in fact, was an equilibrium, and in such conditions how 
was the attacking infantry to force its way forward, whether 
by fire or movement or by both ? France sought the answer 
in the domain of artillery Under the guidance of General 
Langlois, she re-created the Napoleonic hurricane of case-shot 
(represented in modern conditions by time shrapnel), while 
irom the doctrine formed by Generals Maillard and Bonnal there 
came a system of infantry tactics derived fundamentally from 
the tactics of the Napoleonic era This, however, came later ; 
for the moment (viz. from 1871 to about 1890) the lead in 
infantry training was admittedly in the hands of the Prussians. 

German officers who had fought through the war had seen 
the operations, generally speaking, either from the staff officer’s 
or from the regimental officer’s point of view To the former 
and to many of the latter the most indelible impression of the 
battlefield was what they called Ma^sen-Drtickebergertum or 
” wholesale skulking ” The rest, who had perhaps in most 
cases led the brave remnant of their companies in the final 
assaults, believed that battles were won by the individual 
soldier and his rifle. The difference between the two may be 
said to lie in this, that the first sought a remedy, the second a 
method. The remedy was drtll, the method extended order 

The extreme statement of the case in favour of drill pure and 
simple IS to be found in the famous anonymous pamphlet A 
Summer Night's Dream, in which a return to the “ old Prussian 
fire-discipline ” of Frederick’s day was offered as the solution 
of the problem, how to give “ fire ” its maximum efficacity 
Volleys and absolutely mechanical obedience to word of command 
represent, of course, the most complete application of fire-power 
that can be conceived. But the proj^sals of the extreme 
close-order school were nevertheless merely pious aspirations, 
not so much because of the introduction of the breech-loader as 
because the short-service “national ” army can never be “drilled” 
in the Fredencian sense. The proposals of the other school were, 
however, even more impracticable, in that they rested on the 
hypothesis that all men were brave, and that, consequently, 
aU that was necessary was to teach the recruit how to shoot 
and to work with other individuals in the squad or company. 
Disorder of the firing line was accepted, not as an unavoidable 
evil, but as a condition in which individuality had full play, and 

* The 1902 edition of Infantry Training indeed treate<l the new 
scouts as a thin advanced firing line, but in 1907, at which date 
important modifications began to be made m the " doctrine " of the 
British \rray. the scouts were expressly restricted to the old-fashioned 
“ skirmishing ” duhes. 


I as dense swarm formations were quite as vulnerable as un 
ordinary line, it was an easy step from a thick line of " individuals 
! to a thin one. The step was, in fact, made in the middle of the 
war of 1870, though it was hardly noticed that extension only 
became practicable in proportion as the quality of the enemy 
decreased and the Germans became acclimatized to fire 
Between these extremes, a moderate school, with the emperor 
William (who had more experience of the human being in battle 
than any of his officers) at its head, spent a few years in groping 
for close - order formations which admitted of control w ithout 
vulnerability, then laid down the principle and studied the 
method of developing the greatest fire-power of which short- 
service infantry was supposed capable, ultimatel) combined 
the “ drill ” and teaching ideas in the German infantr) regula- 
tions of 1888. which at last abolished those of 1812 with their 
i multitudinous amendments. 

I The necessity for “ teaching ” arose partly out of the ne\N 
i conditions of service and the relative rarity of wars. The 
soldier could no longer learn the ordinary rules 
I safety in action and comfort in bivouac by experience, 
i and had to be taught. But it was still more the new"®*'’® 

] conditions of fighting that demanded careful individual 
; training. Of old, the professional soldier (other than the man 
I belonging to light troops or the ground scout) was, roughh' 
speaking, either so far out of immediate danger as to presers e 
his reasc'ning faculties, or so deep in battle that he became the 
unconscious agent of his inborn or acquired instincts. But the 
increased range of modern arms prolonged the time of danger, 
and although (judged by casualty returns) the losses to-dav 
are far less than those which any regiment of Frederick’s da> 
was expected to face without flinching, and actual fighting is 
apparently spasmodic, the period in which the indiviciual 
soldier is subjected to the fear of bullets is greatly increased 
Zorndorf, the most severe of Frederick’s battles, Uusted seven 
hours, Vionville twelve and Worth eleven. 'Fhc battle of the 
future in Europe, without being as prolonged as Liao-Yang, 
Shaho and Mukden, will still be undecided twenty-four hours 
after the advanced guards have taken contact. Now, for a great 
part of this time, the “ old Prussian fire discipline,” which 
above all aims at a rapid decision, will be not only unnecessary, 
but actually hurtful to the progress of the battle as a whole 
As in Napoleon’s day (for reasons presently to be mentioned) 
the battle must resolve itself into a preparative and a decisive 
i phase - In the last no commander coulcj desire a better mstru- 
I ment (if such were attainable with the armies of to-day) than 
i Frederick’s forged steel machine, in which every company was a 
, human mitrailleuse But the preparatory combat not only 
I will Ije long, but also must be gr^uated in intensity at different 
' times and places m accordance with the commander’s will, 

I and the Fiederician battalion only attained its mechanical 
[ perfection b> the absolute and permanent submergence of the 
individual qualities of each soldier, with the result that, although 
It furnished the maximum effort in the minimum time, it was 
! useless once it fell apart into ragged groups The individual 
! spint of earnestness and intelligence in the use of ground by 
' small fractions, which in Napoleon’s day made the combat 
d’usure possible, was necessarily unknown in Frederick’s On 
the other hand, graduation implies control on the part of the 
leaders, and this the method of irregular swarms of individual 
fighters imagined by the German progressives merely alxlicatts 
At most such swarms—however close or extended — can only 
be tolerated as an evil that no human power can avert when the 
battle has reached a certam stage of intensity. Even the latest 
German Infantry framing (1906) is explicit on this point. “ It 
must never be forgotten that the obligation of abandoning 
close order is an evil which can often be avoided when,” &c. &c, 
(par. 342) The consequences of this evil, further, are actually 
less serious in proportion as the troops are well drilled— not to 
* This is no new thing, but belongs, irrespective of armament, to 
the ” War of masses ” ITie king of Prussia’s fighting instructions 
of the lotb of August 1813 lay down the principle as clearly as any 
modem work. 
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an unnecessaiy and unattainable ideal of mechanical perfecttiort, 
but to a state of instinctive self'control m danger. Drill, there- 
fbve, canned to suclva point that it has eliminated the bad habits- 
of the recruit without detriment to his good habits, is still tluttrue 
basis of all mihtary training, whether training be r^ired foe the 
swift controlled movements of bodies of infantry in close' order, 
for the cool and steady fice of scattered groups of skirmishers, 
or for the final act of the resolute wifi embodied in the “ decisive 
attaclc” Unfortunately for the solution of infantry problems 
“ drill ” and “ close order ” are often confused, owing chiefly 
to the fact that m the 1870 battles the dissolution of close order 
formations practically meant the end of control as control was 
then understood. Both the material and objective, and the 
inward and spiritual sigmficances of “ drill ” are, however, 
independent of “ close order.” In fact, in modem history, 
when a resolute general has made a true decisive attack with 
half-drilled troops, he has generally arrayed them m the closest 
possible formations. 

Drill IS tlio military formi of education by repetition and association 
(see G. le Boa, PiyoAoiogie de IWducatian), Materially it consists in 
Drill exercises frequently repeated by bodies ot soldiers with 
' a view to enjuring the harmonious action of each indi- 
vidual in the wotk to be performed by the mass — m a word, re- 
hearsals. Physical " drill is based on> physiology and gymnastics, 
and aims at the development of the physie^ue and the individual will 
power ‘ But the psyeliological or moral is incomparably the most 
important side 0/ drill It is the method or art of discipline Neither 
self-control nor dev otion m the face of imminent danger can as a rule 
como from individual reasoning. A commander- m- chief keeps 
himself tree from the contact witli the turmoil of battle so long as 
he has to calculate, to study reports or to manoeuvre, and corii- 
mandofs of lower grades, m proportion as their <Iuty brings them 
into the midst of danger, arc subjected to greater or less disturbing 
mlluences, The man itt the fighting line where the danger is greatest is 
altogether the skiv e of the unconscious Overtaxed infantry, whether 
tlefeatod or successful, have been observed to present an appearance 
of absolute insanity It is true that m the special case of great war 
experience reason resumes part of its dominion in proportion as the 
fignt becomes the' soldier’s habitual nnhet* Thus towards the end of 
a kmc war men become skilful and cunning individual fighters , 
sometimes, too, feelings of respect for the enemy .mse and lead to 
interchange of courtesies at the outimsts, and it has also been 
noticed that in the lust stage of a long war men are* less mclined to 
saurifico themselves All this ts " reason ” as against inborn ot 
inbred " instinct " But in the modem world, which is nonnally at 
peace, some method must be found of ensuring that the peace- 
traincd soldier will carry out his duties when his leason is sub- 
merged Now we know that the constant repetition of a certain 
act. whether on a given impulse or of the individual's own volition, 
will eventually make the performance of that act a reflex action 
For this reason poace-dnlletl troops have often defeated a war- 
trained enemy, even when the motives for fighting were equally 
powerful on eat h side The mechanical performance of movements, 
and loading and firing at the enemy, under the most disturbing 
conditions can be ensureit by bringing the required self-control from 
the domain of reason into tihat of instinct ” L'idueaHoft,” says le 
Bon, " rd I’arl de fatre passer le conscient dans Vtnconscicni ” Lastly, 
the instincts of the recruit being those special to his race or nation, 
which are’ the more powerful because they are operative through 
many geaerations, it is the drill sergeant's business to bnng about, 
by disuse, atrophy of the instincts Winch militate against soldierly 
efficiency, and to develop, by constant r^etition and wecial pre- 
paration, othei useful mstincW which tlie Enghshman or Frenchman 
or German does not as such possess In short, as regards infantry 
training, there is no real distinction between drtli and education, save 
in so far as the latter term cOvers instruction m small detaeis of field 
service whiph demand alertness, shrewdness and technical know- 
ledge (as distinct from technical training) As understood by the 
controversialists of the last generation, drill was the antithesis of 
education To-day, howev'er, the ptincipfe of education ha-viiig 
prevailed against the old-fashioned notion of dnli, it has been dis- 
covered that after all dnll is merely an intensive form of educatioo. 
This discovery (or rather definition and justification of an existing 
empirical rule) is attributable chiefly to a certain school of French 
officers, who seiced more rapidly than civilians the significance of 
modern psycho-physiology In their eyes, a military Ixxiy possesses 
in a more marked dagXjee than another, tlw primary requisite of the 
” psychological crowd," studied by Gustave le Bon, viz the onenla- 
tion of the wills of each and all members of crowd irt a determined 
direction. Snch a crowd generates a collective wiH that dominates 
the wills of the individuals composing it It coheres and acts on the 

' In the British Service, itteti whose nerves betray them on the 
shooting range are ordered more gymnastics {Mmhetfy Regulations, 
1910) 


common property of all the instinct and habits in w^ch> each 
shares l^rtMr it tends to extremes of haSeSMse and heroism — 
tlus being particularly marked in the miUtary crowd — and lastly it 
reacts to a stimulus The fast is the keynote of the whole subject of 
lofent^ training as also, to a lesser degree, of that of the other arms 
The officer can' be regarded practicaiUy as a hypnotist pla>'ing upon 
the unconscious activities of his subject In the lower grades, it iS 
immateriskl whether reason, caprice or a fresh set of instincts stimu- 
lated by an outside authority, set m motion the " suggestion " The 
true leader, whatever the provenance of his '* suggestion," makes it 
effective by dominating the “ psychological crowd " that he leads 
On the otbev hand, if he fails to do so, he is himself dominated by the 
uncontrolled will of the crowd, and although leaderless mobs have at 
times shown extreme heroism, it is far more usual to find them re- 
verting to the primitive instinct of brutality or panic fear A mob, 
therefore, or a raw regiment, requires greater powers of suggestion 
nr Its leader, whereas a thorough course of drill tunes the " crowd " 
to respond to the stimulus that average officers can apply 

So far from dirainwhing, dnll has increat.ed in importance 
under modem conditions of recruiting. It has merely changed 
m form, and instead of being repressive it has become educative. 
The force of modern short-service troops, as troops, is far sooner 
spent than that of the old-fashioned automatic regiments, while 
live reserve force of its component parts, remaining after the 
dissolution, IS far higher than of old But this uncontrolled 
force IS liable to panic as well as amenable to an impulse of 
self-sacrifice In so far, then, it is necessary to adopt the catch- 
word of the Bulow school and to ” organize disorder,” and the 
only known method of doing so is drill “ Individualism ” 
pure and simple had certainly a brief reign during and after 
the South African War, especially m Great Britain, and both 
France and Germany coquetted with “ Boer tactics,” until 
the Russo-Japanese war brought military Europe back to the 
old principles 

But the South African War came precisely at the point of time 
when the controversies of 1870 had crystallized into a form of 
tactics that was not suitable to the conditions of that 
war, while about the same time the relations of infantry 
and artillery underwent a profound change As 
regards the &uth African War, the clear atmosphere, 
the trained sight of the Boers, and the alternation of level plain 
and high concave kopjes which constituted the usual battlefield, 
made the front to front infantry attacks not merely difficult but 
almost impossible. For years, indeed ever since tJie Pemnsiilar 
War, the tendency of the British army to deploy early had 
afforded a handle to European critics of its tactical methods 
It was a tendency that survived with the rest of the ” linear ” 
tradition But in South Africa, owing to the special advantages 
of the defenders, which denied to the assailant all leiiable indica- 
tions of the enemy’s strength and positions, this early deployment 
had to take a non-committal form — viz. many successive Imes 
of skirmishers. The application of tins form was, indeed, made 
easy by the openness of the ground, but like all ” scli€raart;ic ” 
formations, open or close, it could not be mamtamed under fire, 
with the special disadvantage that the extensions were so wide 
as to make any monceiivrmg after the fight had cleared up a 
situation a practical impossibility Hence some preconceived 
idea of an objective was an essential pielimmary, and as the 
Boer mounted infantry hardly ever stood to defend any particular 
position to the last (as they coilld always renew the fight at some 
other point m fhew vast territory), the preconceived idea was 
aivrays, after the early battles, an envelopment in which the 
troops told off to the frontal holding attack were required, not to 
force their advance to its logical ocmdusion, but to keep the fight 
akve until the Hank attack made itself felt. The piyncqial 
tendency of British infantry tactics after the Boer War was 
therefore quite naturally, under European as well as colonial 
conditions, to deploy at the outset in great depth, t.e. m many 
lines of skirmishers, each line, when within about 1400 yds, of 
Uie enemy’s position, extending to intervals of 10 to 20 paces 
between individuals The reserves were strong and their import- 
ance was well marked in the 1903 training manual, but their 
functions were rather to extend or feed the firing Ime, to serve 
as a rallying point m esse of defeat and to take up the pursuit 
(par. 220, Infantry Training, 1902), than to form the engine of 



TACTICS] 


INFANTRY 531 


a decisive attack framed by the commander-m-chief after 
“eitgagir^ everywhere and then seeing” as Napoleon did. 
The 1905 regulations adhered to this theory of the attack m the 
main, only modifying a number of tactical prescriptions which 
had not proved satisfactory after their transplantation 
South Africa to Europe, but after the Russo- 
BHtiab Japanese War a senes of important amendments was 
'* Ooc. issued which gave greater force and still greater elas- 
irtae.** ticity to the attack procedure, and m 1909 the tactical 
” doctrine ” of the British army was definitively formulated m 
Ftdd Service Regulations, paragraph 102, of which after enumerat- 
ing the advantages and disadvantages of the “ preconceived 
idea ” system, laid it down, as the normal proc^ure of the 
British Army, that the general should “ obtain the decision by 
manoeuvre on the battlefield with a large general reserve maintained 
in his own hand ” and “ strike with hts reserve at the right place 
and time." 

The rehabilitation of the Napoleonic attack idea thus frankly 
accepted in Great Britain had taken place in France several 
years before the South African War, and neither this war nor 
that in Manchuria effectively shook the faith of the French army 
in the principle, while on the other hand Germany remains 
faithful to the “ preconceived idea,” both m strategy and 
tactics.^ This essential difference in the two rival “ doctrines ” 
IS intimately connected with the revival of the Napoleonic 
artillery attack, in the form of concentrated time shrapnel. 

The Napoleonic artillery preparation, it will be remembered, was 
a hre of overwhelming intensity delivered against the selected point 
of the enemy’s position, at the moment of the massed and decisive 
assault of the reserves In Napoleon’s time the artillery went in to 
within 300 or 400 yds range for this act, t £ in front of the infantry, 
whereas now the guns fire over the heads of the infantry and con- 
centrate shells instead of guns on the vital point The principle is, 
however, the same A model infantry attack in the Napoleonic 
manner was that of Okasaki’s brigade on the 'lerayama hill at the 
battle of Shaho, described by Sir Ian Hamilton in his Staff Officer's 
Scrap-book The Japanese, methodical and cautious as they were, 
only sanctioned a pure open force assault as a last resort Then the 
brigadier Qkasaki, a peculiarly resolute leader, arrayed his brigade 
in a “ schematic ” attack formation of four lines, the first two in 
single rank, the third in line and the fourth m company columns 
Covered by a powerful converging shrapnel fire, the bngade covered 
the first 900 yds of open plain without firing a shot Then, however, 
it disappeared from sight amongst the houses of a village, and the 
spectators watched the thousands of hashes fnngmg the further edge 
that indicated a fire-fight at decisive range (the Terayama was about 
600 yds beyond the bouses) Forty minutes passed, and the army 
commander Kuroki said, “ He cannot go forward. We are in check 
to-.day all along the line ’* But at that moment Okasaki’s men, no 
longer m a " schematic ” formation but in many irregularly disposed 
groups— some of a dozen men and some of seventy, some i^ely 
extended and some practically in close order — rushecl forward at full 
speed over 600 yds. of open ground, and stormed the Terayama with 
the bayonet 

Such an attack as that at the battle of Shaho is rare, but so 
it has always been with masterpieces of the art of war. We have 
only to multiply the front of attack by two and the 
engag^ by five— and to find the resolute 
mHmck. general to lead th«n— to obtain the ideal decisive 
attack of a future European war. Instead of the bare 
open plain over whiieh the advance to decisive range was made, 
a European general would in most cases dispose of an area 
of spuineys, farm-houses and undulating fields. The schematic 
approach-march would be replaced in fVance and England 
by a forward movement of bodies m close order, handy 
enough to utilwe the smallest covered ways. Then the fire 
of both infantry and artillery would be augmented to its 
maximum intensity, overpowering that of the defence, and 
the whole of the troops opposite the point to be stormed would 
be thrown forward, for the bayonet charge. The formation for 

‘ In 1870 th« ” preconceived idea " waa practically confined to 
strate^, and the taictical improvisations of the Germans themselves 
deranged the execution of the plan quite as often as the act of the 
eaemy. Of late years, therefore, the “ pxecmiceived idea ” has been 
imposed on tactics also in that country Special care and study is 
given to the once despised “ early de^o)nnents ” m cases where a 
fight id pauit of the " idea,” and' to the difficult problem of breaking 
ofi the action, when it takes a form that is incompatible witfr the 
development ofi the mam scheme 


this scarcely matters. What is important is speed and the 
will to conquer, and for this puipose small bodies (sections, 
half-companies or coropames), not in the cloj>e order of the drill 
book but grouped closely about the leader who inures and 
controls them, are as potent an instrument as a Fredcrician 
line or a Napt^nic column. 

Controversy, in fact, does not turn altogether on the method 
of the assault, or even on the method of obtaining the fire- 
superiority of guns and rifles that justifies it. Although one 
nation may rely on its guns more than on the nfles, or vice versa, 
all are agreed that at decisive range the firing line should 
contain as many men as can use Iheir rifles effectually. Perhaps 
the most disputed point is the form of the ” approach-march,” 
VIZ. the dispositions and movements of the attacking infantry 
between about 1400 and about 600 yds from the position of 
the enemy. 

The condition of the assailant’s infantry when it reaches 
decisive ranges is largely governed by the efforts it has expended 
and the losses it has suffered m its progress Some- 
times even after a firing line of some strength has been 
established at decisive range, it may prove too difficult atorcb. 
or too costly for the supports (sent up from the rear 
to replace casualties and to augment fire-power) to make their 
way to the front. Often, again, it may be within the commander’s 
mtentions that his troops at some particular point in the line 
should not be committed to decisive action before a given 
time— perhaps not at all. It is obvious then that no “ normal ” 
attack procedure which can be laid down in a drill book (though 
from time to time the attempt has been made, as in the Fiench 
regulations of 1875) can meet all cases But here agam, though 
all armies formally and explicitly condemn the normal attack, 
each has its own well-marked tendencies. 

The German regulations of 1906 define the offensive as 
“ transporting fire towards the enemy, if necessary to his 
immediate proximity ” ; the bayonet attack ” con- cu/rett 
firms ” the victory. Every attack begins with deploy viewe 
ment into extended order, and the leading line oatb» 
advances as close to the enemy as possible before 
opening fire In ground offering cover, the firing * ' 

line h^ practically its maximum density at the outset In 
open ground, however, half-sections, groups and individuals, 
widely spaced out, advance stealthily one after the other 
till all are in position. It is on this position, called the 
” first fire position ” and usually about 1000 yds from the 
enemy, that the full force of the attack is deployed, and from 
this position, as simultaneously as possible, it opens the fight 
for fire-supenonty ITien. each unit covering the advance of 
Its neighbours, the whole line fights its way by open force to 
withm charging distance. If at any point a decision is not 
desired, it is deliberately made imp^sible by employing there 
such small forces as possess no offensive power, miere the 
attack is intended to be pushed home, the infantry units employed 
act as far as possible simultaneously, resolutely and in «eat 
force (see the German Infantry Regulations, 1906, ^ 324 

^hile in Germany movement “ transports the fire,” in France 
fire is redded as the way to make movement possible. It is 
considered (see Grandmaison, Dressage de Viujanterie) that a 
premature and excessive deployment enervates the attack, 
that the ground (i e covered ways of approach for small columns, 
not for troops showing a fire front) should be used as long as 
possible to. march ” en troupe ” and that a firing line should only 
be formed when it is impossible to progress^ without acting upon 
the enem/s means of resistance Thcteaftet each unit, in such 
ordter as its chief can keep, should fight its wav forward, and 
help others to do so — Uke Okasaki’s brigade in the last stage of 
Its attack — utilizing bursts o£ fire or patches of wood or depres- 
sions in the ground, as each is profitable or available to assist 
the advance, ” From the moment when a fighti^ unit is 
‘ uncoupled/ its action must be ruled by two conditions, and 
by those only : the owe material, an obj^ to be reached; the 
other moral, the wril to reach the object,” 
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The British Field Service Regulations of 1909 are m spirit 
more dosely allied to the French than to the German. “The 
climax of the infantry attack is the assault, which is made possible 
by ')iiperionty of fire “ is the principle (emphasized m the book 
Itself by the use of conspicuous type), and a “ gradual building 
up of the firing line within close range of the position,*’ coupled 
with the closest artillery support, and the final blow of the 
resiTves delivered “ unexpectedly and in the greatest possible 
strength ’’ are indicated as the means.^ 

The defence, as it used to be understood, needs no description. 
To-day in all armies the defence is looked upon not as a means 
of winning a battle, but as a means of temporizing 
and avoiding the decision until the commander of 
the defending party is enabled, by the gener^ military situation 
or by the (ourse and results of the defensive battle itself, to 
take the olTcnsive In the Bntish Field Service Regulations it 
IS laid down that when an army acts on the defensive no less 
than half of it should if possible be earmarked, suitably posted 
and placed under a single commander, for the purpose of deliver- 
ing a decisive counter-attack The object of the purely defensive 
portion, too, is not merely to hold the enemy’s firing line in 
( heck, but to drive it back so that the enemy may be forced 
to use up his local reserve resources to keep the fight alive. A 
firing line covered and steadied by entrenchments, and restless 
local reserves ever on the look-out for opportunities of partial 
counterstrokes, are the instruments of this policy. 

‘V wor<I must be acbled on the use of entrenchments by infantry, 
a subject the technical aspect of which is fully dealt with and illus- 
„ trated m Fortification \nd Siegf.craft * Field Defences. 

Entrenchments of greater or le'>s strength by themselves 
* liave always been used by infantry on the defensive, 
especially in the wars of position of the 17th and i8th centuries. 
In the Napoleonic and modern " wars of movement,” they are re- 
garded, not as a passive defence — they have long ceased to present 
a physical barrier to assault— but as fire positions so prepared as 
to be defensible by relatively few men. Their jmipose is, by econo- 
mizing force elsewhere, to give the maximum strength to the troops 
told on for the counter-offensive. In the later stages of the American 
Civil War, and alio in the Russo-Japanese War of 1904-1905 — each 
in its way an example of a “war of positions ” — the assailant has 
also made use of the methods of fortification to secure every suc- 
cessive step of progress In tlio attack The usefulness and limitations 
of this procedure are defined in generally similar terms in the most 
recent training manuals of nearly every European army. Section 
§ 7 of the Bntisti Infantry Training (1905, amended 1907) 
says ; ” During the process of establishing a superiority of fire, 
successive fire positions will be occupied by the flung hnc As a rule 
those affording natural cover will bo chosen, but if none exist and the 
intensity of the hostile fire preclude any immediate further advance, 
it may be expedient for the firing line to create some This hastily 
constructed protection will enable the attack to cope with the 
defender's fire and thus prepare the way for u fartlicr advance The 
construction of cover during an attack however, will entail delay 
and a temporary loss of fire effect and should therefore be resorted to 
only when absolutely necessary. . . As soon as possible the advance 

should be resumed, <S:c ” The German regulations are as follows 
(Infantry Training, 1906, § 313) : “ In the offensive the entrenching 
tool may be used where it is desired, for the moment, to content one’s 
self with mamtaimng the ground gained . . The entrenching tool 
is only to be used with the greatest circumspection, because of the 
great difficulty of getting an extended line to go forward under fire 
when it has expended much effort m digging cover for itself. The 
construction of trenches must never paralyse the desire for the 
irrcsibtible advance, and above all must not kill the spirit of the 
offensive." 

Organization and HguiPMSNT 

The organbation of infantry vanes rather more than that of other 
arms in different countries. Taking the Bntish system first, the 
battalion (and not as elsewhere the regiment of two, three or more 
battalions) is the administrative and manoeuvre unit. It is about 
1000 strong, and is commandevl by a lieutenant-colonel, who has a 
major and an adjutant (captain or lieutenant) to assist him, and an 
officer of lieutenant’s or captain’s rank (almost invanably pro- 
moted from the ranks), styled the quartermaster, to deal with 
supplies, clothmg, &c. There are eight companies of a nominal 
strength of about 120 each. These are commanded by captains (or 

* In February 1910 a new Infantry Training was said to be m 
preparation. The I.T. of 1905 is in some degree incompatible with 
the later and nilmg doctrine of the F.S. Regulatums, and m Ibe winter 
ot 1909 the Army Council issued a memorandum drawing attention 
to the different conceptions of the decisive attack as emtxMied in the 
latter and as revealed in manauvre procedure 


by junior majors), and each captain has or should have two lieu- 
tenants or second Ueutenants to assist him. Machine guns are in 
Great Britain distributed to the battalions and not massed in 
permanent batteries In addition there are various regimental 
details, such as orderly-room staff, cooks, cychsts, signallers, band and 
ambulance men. The company is divided into four sections of 
thirty men each and commanded by sergeants. A half-company of 
two sections is under the control of a subaltern officer. A minor 
subdivision of the section into two “ squads ” is made unless the 
numbers are insufficient to warrant it In administrative duties 
the captain's principal assistant 13 the colour-sergeant or pay- 
sergeant, who IS not assigned to a section command The lieutenant- 
colonel, the senior major and the adjutant arc mounted The 
commanding officer is assisted by a battahon staff, at the head of 
which is the adjutant. The sergeant-major holds a " warrant ” 
from the secretary of state for war, as does the bandmaster Other 
members of the battalion staff are non-commissioned officers, 
appointed by the commandmg officer. The most important ot these 
13 the quartermaster-sergeant, who is the assistant of the quarter- 
master The two colours (” king's ” and ” regimental ”) are in 
Great Britain carried by subalterns and escorted by colour-sergeants 
(see Colours) 

The ” tactical ” unit of infantry is now the company, which vanes 
very greatly m strength m the different armies. Elsewhere the 
company of 250 rifles is almost universal, but in Great Britain the 
company has about no men in the ranks, forming four sections 
These sections, each of about 28 nfles, are the normal ” fire-units," 
that IS to say, the unit which delivers its fire at the orders of and writh 
the elevation and direction given by its commander This, it will be 
observed, gives little actual executive work for the junior officers 
But a more senous objection than this (which is modified in practice 
by arrangement and circumstances) is the fact that a small unit is 
more affected by detacliments than a large one In the home 
battalions of the Regular Array such detachments are very large, 
what with finding drafts for the foreign service battalions and foi 
mstructional courses, while in the Territorial Force, where it is so 
rarely possible to assemble all the men at once, the company as 
organized is often too small to drill as such On the other hand, 
the full wai -strength company is an admirable unit for control and 
manoeuvre in the field, owing to its rapidity of movement, handiness 
in using accidents of ground and cover, and susceptibility to the word 
of command of one man. But as soon as its strength falls below 
about 80 the advantages cease to counterbalance the defects The 
sections become too small as fire-units to effect really useful lesults, 
and the battalion commander has to co-ordinate and to direct 8 com- 
paratively ineffective units instead of 4 powerful ones. The Bntish 
regular army, therefore, has since the South Afncan War, adopted 
the double company as the unit of training This gives at all times a 
substantial unit for fire and manoeuvre training, but the disad- 
vantage of having a good many officers only halt employed is accentu- 
I ated. As to the tactical value of the large or double company, 
I opimons differ Some hold that as the small company is a survival 
I from tlie days when the battahon was the tactical unit and the 
. company was the unit of volley-fire, it is unsuited to the modern 
I exigencies that have broken up the old rigid line into several 
I independent and co-operating fractions Others reply that the strong 
I continental company of 250 rifles came into existence in Prussia m 
the years after Waterloo, not from tactical reasons, but because the 
state was too poor to maintam a largo establishment of officers, and 
that m 1S70, at any rate, there were many instances of its tactical 
unwieldiness. The point that is common to both organizations is 
the fact that there is theoretically one subaltern to every 50 or Oo 
rifles, and this reveals an essential difference between the British 
and the Continental systems, irrespective of the sizes or groupings of 
compames 1 he French or German subaltern effectively commands 
lus 50 men as a unit, whereas the Bntish subaltern supervises two 
groups of 2') to 30 men under responsible non-commissioned officers. 
That is to say, a Bntish .sergeant may find himself m such a position 
that he has to be as expert in controlling and obtaining gooa results 
from collective fire as a German lieutenant For reasons mentioned 
in Army, § 40, non-commissioned officers, of the type called by 
Kipling the ” backbone of the army,” are almost unobtainable with 
the universal service system, and the lowest unit that possesses any 
independence is the lowest unit commanded by an officer. But apart 
from the rank of the fire-umt commander, it is questionable whether 
the section, as understood In England, is not too small a fire-umt, for 
European warfare at any rate. The regulations of the vanous 
European armies, framed for these conditions, practically agree that 
the fire-unit should be commanded by an officer and should be large 
enough to ensure good results from collective fire. 'The number of 
rifles meeting this second condition is 50 to 80 and their organization a 
” section ” Tcorresponding to the Bntish half-company) under a 
subaltern officer The Bntish army has, of course, to be organized 
and trained for an infinitely wider range of acti'dty, and no one 
would suggest the abolition of the small section as a fire-unit But 
in a great European battle it would be almost certainly better to 
group the two sectums into a real unit for fire effect. (For questions 
of infantry fire tactics see Rifle : § Musketry.) 

On the continent of Europe the ” regiment,” which is a unit, acting 
m peace and war as such, consists normally of three battalions, and 
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each battalion of four companies or looo rifles The company of 
*50 rifles is commanded by a captain, who is mounted. In France 
the company has four sections, commanded in war by the three 
subalterns and the “ adjudant ” (company sergeant-major) , the 
sections are further grouped in pairs to constitute pelolons (platoons) 
or half-companies under the senior of the two section leaders in 
peace there are two subalterns only, and the peloton is the normal 
junior oihcer's command. The batt^ion is commanded by a major 
{commandant or strictly chef de batatlion) the regiment (three or 
four battalions) by a colonel with a lieutenant-colonel as second in 
command 

In Germany, where what we have called the continental company 
originated, the regiment is of three battalions under myors, and the 
battalion of four companies commanded by captains The company 
IS divided into three (sections), each under a subaltern, who has 
as his second a sergeant-major, a " vice-sergeant-major " or a " sword- 
knot ensign " (aspirant officer) In war there is one additional 
officer for company The Zug at war-strength has therefore about 
8o rifles in the ranks, as compared with the French " section " of 
50, and the Bntish section ot 30 

The system prevailing in the United States since the reorganization 
of 1901 IS somewhat remarkable. The regiment, which is a tactical 
as well as an administrative unit, consists of three battahons Each 
battalion has four companies of (at war-strength) 3 officers and 150 
rifles each The regiment in war therefore consists of about 1800 
rifles in three small and handy battalions of 000 each The circum- 
stances in which this army serves, and in particular the maintenance 
of small frontier posts, have always imposed upon subalterns the 
responsibilities of small independent commands, and it is fair to 
assume that the 75 rifles at a subaltern’s disjxisal are regarded 
as a tactical unit 

In sum, then, the infantry battahon is m almost every country 
about xooo rifles strong m four companies In the Umb'd States it 
13 600 stro^ in four companies, and m Great Britain it is 1000 strong 
in eight The captain’s command is usually 200 to 250 men, in the 
United States 150, and in Great Bntain 120 The lieutenant or 
second lieutenant commands in Germany 80 rifles, in France 50, 
in the United States 75, as a umt of fire and manoeuvre. In Great 
Bntain he commands, with relatively restneted jiowers, 60. 

A short account of the infantry equipments — knapsack or valise, 
belt, haveisack, &c — in use in various countries will be found in 
Uniforms, Naval and Military The armament of infantry is, m 
all countries, the magazine rifle (see Rifle) and bayonet (qv), for 
officers and for certain under-officers sword {q v ) and jiistol {q v ) 
Ammunition {qv)m the Bntish ser\ ice is earned {a) by the individual 
soldier, {h) by the reserves (mules and carts) in regimental charge, 
some of which in action are assembled from the battalions of a brigade 
to form a brigade reserve, and (t) by the ammunition columns 

Bibliography — The following works are selected to show (i) the 
historical development of the arm, and (2) the dilfeient " doctrines ” 
of to-day a.s to its trammg and functions * — \rdant du Picq, Etudes 
sur le combat , C W C Oman, The Art of War Middle 4ge\ , 
Biottot, Les Grands InsptrSs — Jeanne d'Arc , Hardy dt Pi^nni, 
Batatlles franfatses , C. H. Firth, Cromwell's Army, (.erman official 
history of Frederick the Great's wars, esjiccially Erster Schlestsche 
Krteg, vol. 1.; Susane, Htstoire de Tinfantene francatse\ French 
General Staff, La Tactique au XVIIP sticle — Vtnfantene and La 
Tacttque et la discipline dans les armies de la Rivolutton — Gfnfral 
Schauenbourg , J W Fortescue, History of the British Army , Moor- 
som. History of the jand Regiment , de Grandmaibou, Dressage de 
Vinfanterie (Pans, 1908) , works of W. v. Scherff , F N Maude, 
Evolution of Infantry Tactics and Attack and Defence , [Meckel] Etn 
Sommernachtstraum (Eng trans in United Service Magazine, 1890) , 

L Meckel, Taktik ; Malachowski, Scharfe- und Revuetaktik , H. 

iglois, Enseignements de deux guerres', F. Hoeing, Tactics of 
the Future and Twenty-four Hours of Moltke's Strategy (Eng trans ) , 
works of A von Boguslowski , British Officers' Reports on the Russo- 
Japanese War , H W L. Hime, Stray Military Papers , Grange, “ Les 
Reahtes du champ de bataille — Woerth" {Rev d' mfanterie , 1908-9), 
V. Lmdenau, “ The Boer War and Infantry Attack " {Journal R 
United Service Institution, 1902-1903), Janin, “.^er^us sur la 
tactique — Mandchourie ” {Rev d'lnfantene, xgog ) ; ^loviev, “ In- 
fantry Combat in the Russo- Jap. War” (Eng trans Journal R U S I , 
1908) , Bntish Official Field Service Regulations, part 1. (1909), and 
Infantry Training (1905) , German drill regulations of 1906 (Fr. 
trans ) , French dnll regulations of 1904 ; Japanese regulations 1907 
(Eng trans ) The most important mumals devoted to the infantry 
arm are the French official Revue a' mfanterie (Paris and Limoges), 
and the Journal of the United States Infantry Association 
(Washington, DC) (C F A ) 

INFANT SCHOOLS. The provision in modem times of 
systematized training for children below the age when elementary 
education normally begins mav be dated from the village school 
at Waldbach founded by Jean Fr^d^nc Oberlin m 1774 Robert 
Owen started an infant school at New Lanark in 1800, and 
great interest m the question was taken in Great Bntain during 
the early years of the 19th century, leading to the foundation in 
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1836 of the Home and Colonial School Society for the training 
of teachers m infant schools ; this in turn reacted upon other 
countries, especially Germany. Fuither impetus and a new 
direction were given to the movement by Friedrich W. A, 
Froebel, and the methods of training adopted for (hildren 
between the ages of three and six have in most countries been 
influenced by, if not based on. that system of diiected activities 
which was the foundation of the type of “ play-school " called 
by him the Kinder Garten, or “ children’s garden.” The growing 
tendency in England to lay stress on the mental trammg of wry 
young children, and to use the “ infant school ” as preparatory 
to the elementary' school, has led to a considerable reaction 
medical oflicers of health have pointed out the dangers of 
infection to which children up to the age of five are specially 
liable when congregated together- also the physical effects 
of badly ^cntl!ated class-rooms, and there is a consensus of 
, opinion that formal mental teaching is directly injurious before 
the age of six or even seven years At the same time the increase 
in the industrial employment of mained women, with the 
consequent difficulty of proper caic of young (hildren by the 
mother in the home, has somewhat shifted the ground from a 
purely educational to a social and physical aspect While it 
IS agreed that the ideal place for a young child is the home under 
the supervision of its mother, the present industrial condition > 
often compel a mother to go out to work, and lea\ e her children 
either shut up alone, or free to play about the streets, or in tlv 
care of a neighbour or professional ” minder.” In each case 
the children must suffer 'I'he procision by a public authonty 
of opportunities for suitable training for such children seems 
therefore a necessity. The moral advantages gained by freeing 
the child from the streets, by the supenntendcni e of a trained 
teacher over the games, by the early inculcation of habits of 
discipline and obedience ; the physical advantages of cleanliness 
and tidiness, and the opportunity of disclosing incipient disease'' 
and weaknesses, outweigh the disadvantages which the opponents 
of infant training adduce It remains to give a brief account of 
I what IS done in Great Britain, the United States of Amerua, 

{ and certain other countries. A valuable report was issued for 
I the English Board of Education by a (onsultativc Committee 
upon the school attendance of children below the a^e of five 
(vol. 22 of the Special Reports, 1909), which also gives .some 
I account of the provision of day nurseries or criches for 
i babies. 

United Kingdom. — Up to 1905 it was the general English 
practice since the Education Act of 1870 for educational 
authonties to provide facilities for the teaching of children 
between three and five years old whose parents desired it. In 
1905, of an estimated 1,467,709 children between those ages, 
583,268 were thus provided for in England and Wales. In 1905 
the objections, medical and educational, already stated, coupled 
with the increasing financial strain on the local educational 
authorities, led to the insertion m the code of that year of Article 
53, as follows ; “ Where the local education authority have so 
determined in the case of any school maintained by them, 
children who are under five years may be refused admission 
to that school.” In consecjuence in 1907 the numbers were 
found to have fallen to 459,034 out of an estimated 1,480,550 
children, from 39 74 % in 1905 to 31 % Tn the older type of 
infant school stress was laid on the mental preparation of children 
for the elementary teac'hmg which was to come later 'Ihis 
forcing on of young children was encouraged by the system 
under which the government grant was allotted ; children m 
the infant division earned an annual grant of 17s per head 
on promotion to the upper school this would be increased to 
22s. In 1909 the system was altered; a rate of 213. 4d \sas 
fixed as the grant for all children above five, and the grant for 
those below the age was reduced to 13s. 4d. Different methods 
of trammg the teachers m these schools as well as the children 
themselves have been now generally adopted These methods 
are largely based on the Froebclian plan, and greater attention 
is being paid to physical development. In one respect England 
is perkips behind the more progressive of other European 
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countries^ viz. in providing facilities for washing and attending 
to the personal needs of the younger children 'Iliere is no 
jemme de service as in Belgium on the staff of English schools 
VV'hile in Ireland the children below the age of five attend the 
elementary schools m much the same proportion as in England 
and Wales, m Scotland it has never been the general custom 
for such children to attend school 

Untied States of America. -In no country has the kinder- 
garten system taken such firm root, and the provision made for 
children below the compulsory age is based upon it In 1873 
there were 42 kindergartens with 1252 pupils j in 1898 the 
numbers had risen to 2884 with 143^720 pupils , more than half 
these were pnvate schools, managed by charitable institutions 
or by individuals for profit In 1904-1905 there were 3176 
public kindergartens with 205,118 pupils. 

AmUia-Hun^ary — Provision in Austria is made for children under 
SIX by two types of institution, the Day Nursery (Kinderbewahr- 
austalten) and the Kindergarten In 1872 as the result of a State 
Commission the Kindergarten was established in the state system of 
education Its aim is to “ conhrm and complete the home education 
of childien under school age, so tliat through icgulated exercise of 
body and mind they may be prepared for institution in the primary 
school ’’ No regular teaching in ordinary school subjects n allowed , 
games, singing and handwork, and training of speech and observation 
by objects, talcs and gardening are the means adopted 1 he training 
for teachers in tlicse schools is regulated by la\> No chiMrcn are to 
be receiveil in a kindergarten fill the be ginning of the fourth .and must 
lc.ave at the end of the sixth year In 1902-1903 there were 77,002 
children in kindergartens .and 74,110 in the day nurseries In 
Hungary a law was passed in 1891 providing for the education and 
care of children between three and six, cither by asyle or nurseries 
open all the year round in conimuneb which contribute from /830 to 
£1250 in state taxation, or during the summer in those whose contn- 
biihon IS less Communes above tl»e higher sum must provide 
kindergartens In 1904 there were over 233,000 children in such 
uistitutions 

Belgium — For children bet’vcen three and six education and 
training are provided by &colei gardtennes or Jardtm d’enfants 
They are free out not compulsory, arc provided and managed by the 
communes, receive a state grant, and are under government inspec- 
tion Schools provKled by private indivxluahi or institutiorLs must 
conform to the conditions of the communal schools There is a 
large amount of voluntary assistance especially in the provision of 
clothes and footl for the poorer children The state first recognized 
these schools in 1833 In 1881 there were 708 schools with accommo- 
dation for over 56,000 iluldren, in 1907 there were 2837 and 
264,845 children, approximately onc-half of the total number of 
children in the country between the ages of three and six In 1890 
the minister of Public Instruction issued a code of rules on which is 
based tlic organization of the Bcoles gardtennes throughout Belgium, 
but some of the communes have reg^olations of their own A special 
examination for teachers in the Ecoles gardtenna was started in 
1898 All candidates must pass this examination before a eerhficat 
de capaciti is granted The training includes a course in Froebehan 
methods. While Froebel’s system underlies the training in these 
schools, the teaching is directed very much towards the practical 
education of the child, special stress being laid on manual dexterrty 
Reading, writing and arithmetic are also allowed in the classes for 
the older children A marked feature of the Belgian schools i» the 
close attention paid to health and personal cleanliness In all 
hciiools there is a femme de service, not a teacher, but an attendant, 
whose duty it is to see to the tidiness and cleanliness of the children, 
and to their physical requirements 

France —The first regular infant school was established in Pans at 
the begmiung of the 19th century and styled a Salle d'esscu In 
1828 a model school, called a Salle d'astle, was started, followed 
shottly by similar institutions all over France State recognition 
and inspection were granted, and by 1836 there were over 800 m 
Pans and the provinces In 1848 wey became establishments of 
public instruction, and the name Fcole maletntlle which they have 
since borne was given them Every commune with 2000 inhatatants 
must have one of these schools or a Classe enfanhne. Admission is 
free, but not compulsory, for children between two and six. Food 
and clothes are provided m exceptional cases Formal mental 
instruction is still given to a l.Tjrge extent, and the older children are 
taught reading, writing and arithmetic Though the staffs of the 
school mclude femmes de service, not so much attention is paid to 
cleanliness as m Belgium, nor is so much stress laid on hygiene In 
1906-1907 there were 4111 public and pnvate Feoles maiemelles in 
France, witfh over 650,000 pupils The closing of the dencal schools 
has led to some diminution m the numbers 

(Germany — There are two classes of institution in Germany for 
children between the ages of or 3 and 6 These are the Klefn- 
kinderbewahranstaUm and Kindergarten. The first ate primarily 
social m purpose, and afford a place for die cihildwn of monieTS who 


liave to leave tlieir homes for work These institutions, pnncipally 
conducted by religious or charitable societies, remain open all day 
and meals are provided Many of them have a kindergarten attached, 
and others provide some training on Froebehan principles The 
kindergartens proper are also pnncipally m private hands, though 
most munictpalihes grant financial assistance Ihey are conducted 
on advancecl Froebehan methods, and formal teaching in reading, 
writing and anthmetic is excluded In Colome, Dusseldorf, Frank- 
fort and Munich there are municipal schools The state gives no 
recr^nition to these institutions and they form no part of the public 
system of education 

Swiiterland — In the German-speaking cantons the smaller towns 
and villages provide for the younger children by Bewahranstalten, 
generally under pnvate management with public financial help 
Ihe larger towns provdde kindergartens where the training is free 
but not compulsory for children from four to six These are generally 
conducted on Froebel’s system and there is no formal mstruction. 
In the French speaking cantons the Bcoles enfanttnes are recognized 
as the first stage of elementary education They are free and not 
compulsory for children from three to six years of age (C We ) 

INFINITE (from in, not, finis, end or limit , cf. findere, 
to cleave), a term applied in common usage to anything of vast 
size. Stnctly, however, the epithet implies the absence of all 
limitation. As such it is used specially in (i) theology and 
metaphysics, (2) mathematic.s. 

I Tracing the history of the world to the earliest date for 
which there is any kind of evidence, we are fared with the 
problem that for everything there is a prior something the mmd 
IS unable to conceive an absolute beginning (“ ex nihilo nihil ”) 
Mundane distances become tnvial when comparcxl with the 
distance from the earth of the sun and still more of other 
heavenly bodies hence we infer mfimte space Similarly by 
continual .subdivision we reach the idea of the infinitely small. 
For these inferences there is indeed no actual physical evidence • 
infinity is a mental concept As such the term has played an 
important part m philosophical and theological speculation. 
In early Greek philosophy the attempt to arrive at a physical 
explanation of existence led the Ionian thinkers to postulate 
various pnmal elements (eg water, fire, air) or simply the 
infinite, rb direipov (see Ionian School) Both Plato and 
Aristotle devoted mui'h thought to the discussion as to which 
IS most truly real, the fimte objects of sense, or the universal 
idea of each thing laid up m the mind of God ; what is the nature 
of that unity which lies behind the multipliaty and difference 
of perceived objects ? The same problem, variously expressed, 
has engaged the attention of philwophers throughout the ages. 
In Chnstian theology God is conceived as infinite in power, 
knowledge and goodness, uncreated and immortal m some 
Oriental systems the end of man is absorption into tlie infinite, 
his perfection the breaking down of his human Imiitations. 
The nvetaphysical and theological conception is open to the 
agnostm objection that the finite mmd of man is by hypothesis 
unable to cognize or apprehend not only an mfimte object, but 
even the very conception of infinity itself , from this stand- 
point the infinite is regarded as merely a postulate, as tt were an 
unknown quantity (cf . - i m mathematics) The same difficulty 
may be expressed m another way if we regard the infinite as 
unconditioned (ci. Sir Wilham Hamilton’s “ philosophy of the 
unconditioned,” and Herbert Spencer’s doctrine of the infinite 
” unknowable ”) , if it is argued that knowledge of a thing 
anses only from tlie recognition of its differences from other 
things (i.e. from its limitations), it follows that knowledge of 
the is impossible, for the infinite is by hypothesis 

unrelated 

With this conception of the infinite as absolutely unconifrtiQned 
should be compared what may be described roughly as lesser 
infinities which can be philosophically conceived and mathe- 
matically demonstrated Thus a pomt, whidi is by definition 
infinitely small, is as compared with a Ime a unit ; the Ime is 
mfimte, made up of an mfinke number of pomts, any pair of 
which have an mfinite number of pomts between thf^. The 
line itself, t^n, m rdation to the pWe is a umt, while the plane 
is mfinite, t,e made up of an incite number of hues ; hence 
the plane is described as doubly mfinite in relation to thie pcmii, 
and a sohd as treUy tn&iite. Hus ts Spinoza’s theory ^ the 
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“ infinitely infinite,” the bnuting notion of infinity being of a 
numerical, quantitative senes, each term of ivhich is a qualitative 
determmation itself quantitatively little, a line which is 
quantitatively unlimited {t.e in length) is qualitatively limited 
when regarded as an mfinitely small unit of a plane A similar 
relation exists m thought between the vanous grades of species 
and genera , the highest genus is the “ infuiitely infinite,” 
each subordinated genus being infinite in relation to the 
particulars which it denotes, and finite when regarded as a unit 
m a higher genus 

2. In mathematics, the term ” infinite ” denotes the result of 
mcreasing a variable without limit , similarly, the term ” in- 
finitesimal,” meaning mdefinitely small, denotes the result 
of diminishing the value of a vanable without limit, with the 
resen^ation that it never becomes actually zero The application 
of these conceptions distinguishes ancient from modem mathe- 
matics Analytical mvestigations revealed the existence of 
senes or sequences which had no limit to the number of terms, 
as for example the fraction i/(i - x) which on division gives the 
series i + x + . . . , the discussion of these so-called 
infinite sequences is given in the articles Series and Function 
The doctrine of geometrical continuity (qv) and the application 
of algebra to geometry, developed m the i6th and 17th centuries 
mainly by Kepler and Descartes, led to the discovery of many 
properties which gave to the notion of infinity, as a localized 
space conception, a predominant importance. A line became 
continuous, returning into itself by way of infinity , two parallel 
lines intersect m a point at infinity ; all circles pass through 
two fixed points at infinity (the circular points) , two spheres 
intersect in a fixed circle at infinity , an asymptote became a 
tangent at infinity ; the foci of a conic became the intersections 
of the tangents from the crrcular pomts at infinity , the centre 
of a conic the pole of the line at infinity, &c. In analytical 
geometry the line at infinity plays an important part in tnlincar 
co-ordinates These subjects are treated in Geometry A 
notion related to that of infinitesimals is presented in the Greek 
“ method of exhaustion ” , the more perfect conception, however, 
only dates from the 17th century, when it led to the infinitesimal 
calculus. A curve came to be treated as a sequence of infini- 
tesimal straight Imes ; a tangent as the extension of an infini- 
tesimal chord , a surface or area as a sequence of infinitesimally 
narrow strips, and a solid as a collection of infinitesimally small 
cubes (see Infinitesimal Calculus). 

INFINITESIMAL CALCULUS. 1 The mfinitesunal calculus 
IS the body of rules and processes by means of which continuously 
varying magnitudes are dealt with m mathematical analysis 
The name ” infinitesimal ” has been aj^lied to the calculus 
because most of the leading results w«re first obtamed by means 
of arguments about ” infimtdy small ” (juantities ; the ” in- | 
finitely small ” or ” infinitesimal ” quantities were vaguely con- 
ceived as being neither zero nor finite but in some intermediate, 
nascent or evanescent, state. There was no necessity for tins 
confused conception, and it came to be understood that it can 
be dispensed with , but the calculus was not developed by its 
first founders in accordance with logical principles from precisely 
defined notions, and it gamed adherents rather through the 
impressiveness and variety of the results that could be obtamed 
by using it than through the cogency of the arguments by wdiich 
It was established A similar statement might be made m 
regard to other theories included in mathematical analysis, such, 
for mstaxice, as the theory of infinite senes Many, perhaps all, 
of the mathematical and physical theones which have survived 
have had a similar history — a history which may be divided 
roughly into two penods • a period of construction, in which 
results are obtamed from partially formed notions, and a period 
of cnticism, m which the fundamental notions become progres- 
sively more and more precise, and ore shown to be adequate 
bases for the ccmstructions previously built upon them These 
penods usually overlap Critics of new theories are never lackmg 
On the oth^ hand^ as £. W. Hobson has well said, “ pertifient 
cntscBm of fonda^ntals almost mvasnably gives rise to new 
construction ** In the hastoty of the m^teaonal cakukis the | 
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I f7th and i8th centuries were mamly a penod erf construction, 
the 19th century mainly a period of criticism. 

I Nature oj the Calculus. 

2 The guise in which variable quantities presented themselves 
to the mathematicians of the 17th century was that of the 
lengths of variable lines. This method of representing 
variable quantities dates from the 14th century, 
when It was employed by Nicole Oresme, who studied npntcnt- 
and afterwards taught at the College de Navarre in •ttomot 
Pans from 1348 to 1361. He represented one of two **'^*.^/ 
variable quantities, e.g the time that has elapsed ’***” 
since some epoch, by a length, called the “ longitude,” measured 
along a particular Ime , and he represented the other of the two 
quantities, eg the temperature at the instant, by a length, 
called the “latitude,” measured at right angles to this line 
He reci^nized that the variation of the temperature with the 
time was represented by the line, straight or curved, which 
joined the ends of all the lines of “ latitude ” Oresme’s longitude 
and latitude were what we should now call the abscissa and 
ordinate 'fhe same method was used later by many writers, 
among whom Johannes Kepler and GalUeo Galilei may be men- 
tioned In Galileo’s investigation of 
the motion of falling bodies (1638) the 
abscissa OA represents the time during 
which a body has been falling, and the 
ordinate AB represents the velocity 
acquired during that time (see fig i ). 

1 he velocity being proportional to the 
time, the “ curve ” obtamed is a 
straight line OB, and Galileo showed 
that the distance through which the body has fallen 1$ repre- 
sented by the area of the triangle OAB 

The most prominent problems in regard to a curve were the 
problem of finding the points at whicli the ordinate is a maximum 
or a minimum, the problem of drawing a tangent to Tbtppob- 
the curve at an assigned point, and the proWem of hm$of 
determining tlie area of the curve The relation of 
the problem of maxima and minima to the problem 
of tangents was understood in the sense that maxima taageate, 
or minima arise when a certain equation has equal •oaqaaa~ 
roots, and, wlien this is the case, the curves by which "**"**•' 
the problem is to be solved touch each other. The reduction of 
problems of maxima and minima to problems of contact was 
known to Pappus, The problem of finding the area of a curve 
was usually presented in a particular form in which it is called 
the “ problem of quadratures.” It was sought to tletermine 
the area contained between the curve, the oxas of absrassae and 
two ordinates, of which one was regarded as fixed and the other 
os vanable Galileo’s investigation may serve as an example. 
In that example the fixed ordinate vanish^ From this investiga- 
tion It may be seen that before the mventKHi of the infinitesimal 
calculus the introduction of a curve into discussions of the 
course of any plienomenon, and the problem of quadratures 
for that curve, were not exclusively of geometrical import , the 
purpose for which the area of a curve was sought was often to 
find something which is not an area — for instance, a length, or a 
volume or a centre of gravity 

3. The Greek geometers made little progress with the problem 
of tangents, but tiicy devised methods for investigating the 
proHem of quadratures. One of these methods was 
afterwards called the “method of exhaustions,” and ^^toda. 
the principle on which it is based was laid down m the 
lemma prefixed to the 12th book of Euclid’s Elements as follows : 
“ If from the greater of two magnitudes there be taken more 
than its half, and from the remainder more than its half, and so on, 
there will at lei^th remain a magnitude less than the smaller 
of the proposed iiM^;mtudes.” Tiu method adopted by Archi- 
medes wras more general, ft may be described as the enclosure 
of the magnitude to be evaluated between two others which can 
be brought by a definite process to differ from each other by 
less than any assigned magnittide. A simple examjrfe of its 
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application is the 6th proposition of Archimedes’ treatise On the 
Sphere and Cylinder, in which it is proved that the area contained 
between a regular polygon inscribed in a circle and a similar 
polygon circumscribed to the same circle can be made less than 
any assigned area by increasing the number of sides of the polygon 
The methods of Euclid and Archimedes were specimens of 
rigorous limiting processes (see Function). The new problems 
presented by the analytical geometry and natural philosophy 
of the 17th century led to new limiting processes 
4 In the problem of tangents the new process may be described 
as follows last 1 ’, P' be two points of a curve (sec fig 2) Let 
y he the coordinates of P, and x + Ax,y + those 
Ditfenn- p, symbol HkX means " the difference of two 

tmtioa. there is a like meamng for the symbol Av 

I he fraction Ay/Ax is the trigonometrical tangent of the angle 
which the secant PP makes with the 
axis of X, Now let Aa be continually 
diminished towards zero, so that P' con' 
tmually approaches P If the curve has a 
tangent at P the secant P' approaches 
a limiting position (see § 33 below) When 
this IS the case the fraction AyjAx tends 
2 to a limit, and this limit is the trigo- 

nometrical tangent of the angle which the 
tangent at P to the curve makes with the axis of i I he limit is 
denoted by 

dv 

dx 

If tlic equation of the curve is of the form y^f{x) where / is a func- 
tional symbol (see Function), then 

Ay /(r + A2r) -/( at ) 

Ax~ Av ’ 

and 

dy„,,n, /(x + Ax)-f(v) 

The limit expressed by the right-hand member of this defining 
e<uiation is often written 

/'(»), 

and IS cnlkKl the " derived function ” of /(i), sometimes the " de- 
rivative ” or " derivate ’’ of /(a) When the function f(x) is a 
lational integral function, the division bv Ax can be performed, and 
the limit IS found by substituting zero iot At in the quotient 
example, if /(r)=x'^, we have 

f(v + Ax) -/(v) (v + Aa:)*- i 3 _ 2VAv + (Ar )a_ 


Av 


A;v 


= 21 + Ai, 


and f'{\)-s2x 

1 he process of forming the derived function of a given function 
IS called differenttatwn The fraction Ay /Ax is called the " quotient 
of differences,” and its limit dy/dx is called the ” differential co- 
efficient of y with respect to x ” The rules for forming differential 
coefficients constitute the differential cahulus 

The problem of tangents is solved at one stroke by the formation 
of the differential coefficient ; and the problem of maxima and 
minima is solved, apart from the discrimination of maxima from 
minima and some further refinements, by equating the differential 
coeificient to zero (see Maxima and Minima). 

5 The problem of quadratures leads to a type of limiting process 
which may be described as follows ; Let y = /(i) be tlie equation of 
. . a curve, and let AC and BD be the ordinates of the points 

* * C and D (see fig 3) Let », 6 be the abscissae of these 
points Let the segment AB be divided into a number 
of segments by means of intermediate points such as M, and let 
MN bo one such segment l.et PM and QN be those ordinates of 
the curve which have M and N as their feet On MN as base describe 
two rectangles, of wluch the heights are the greatest and least values 
of V which correspond to points 
on the arc PQ of the curve In 
fig 3 these are the rectangles 
KM, SN Let the sum of the areas 
of such rectangles a.s RM be 
formed, and likewise the sum of 
the areas of such rectangles as SN 
When the number of 5 ie points 
such as M IS increased wRhout 
limit, and the lengths of all the 
segments such as MN are diminished without limit, these two sums 
of areas tend to limits When they tend to tlie same limit the 
curvilinear figure ACDB has an area, and the limit is the measure of 
this area (see ^33 below) The limit m question is the same what- 
ever law may be adopted for inserting the points such as M betweoi 
A and B, and foi dimimshing the lengths of the segments such as 
MN Further, if P' is any point on the arc PQ, and P'M' is the 
ordinate of P', we may construct a rectangle of which the height is 
P'M' and the base is MN, and the limit of the sum of Ae areas of 
all such rectangles is the area of the figure as before If x Is the 1 



abscissa of P, ^r+Ajr that of Q, x' that of P', the limit in question 
might be written 

hm ^V(v')Av. 

where the letters o, b written below and above the sign of summation 
2 indicate the extreme values of x This limit is called ” the 
definite integral of /(r) between the limits a and b," and the notation 
for it IS 

fj{x)dx 

The germs of this method of formulating the problem of quad- 
ratures arc found in the writings of Archimedes The method leads 
to a definition of a definite integral, but the direct application of it 
to the evaluation of mtegrals is in general difficult Any process for 
evaluating a definite integral is a process of integration, and the 
rules for evaluating integrals constitute the integral calculus 
6 The chief of these rules is obtamed by regarding the extreme 
ordinate BD as variable Let f now denote the ribscjssa of B 
The area A of the figure ACDB is represented by the 

mfcgral J^j(x)dv, and it is a function of f Let BD 
be displaced to B'D' so tnat t becomes (+ A( (see 
fig 4). The area of the figure ACD'B' is represented by the 
integral J^^^^/(x)dx, and the increment AA of the area is given by 
the formula 

AA = 

which represents the area BDD'B' This area is mtermediate 
between those of two rectangles, having 
as a common base the segment BB', 
and as heights the greatest and least 
ordinates of points on the arc DD' ol 
the curve Let these heiglits be H 
and A Then AA is intermediate be- 
tween HA| and AAf, and the quotient 
of differences AA/A( is intermediate be- 
tween H and A If the function /(Xf 
IS continuous at B (see Function), 
then, as A( is diminished without limit, H and A tend to BD, or 
/((), as a limit, and we have 

dA 


Theorem 
ot laver- 
sloa. 


Fiq. 4 . 


'd( 


=/({) 


The mtrcxJuction of the process of differentiation, together wilb 
the theorem here proved, placed the solution of the problem of 
quadratures on a new basis It appears that wc can always find 
the area A if we know a function F(x) which has f(x) as its dif- 
ferential coefficient If f(x) is continuous between a and A, we can 
prove tliat 


A = jj{x)dx=^F(b)--F(a) 


When we recognize a function F('v) which has the property expressed 
bv the equation 

^ 41 -* =/(*). 


wc are said to integrate the function f(x), and F(^x) is called the 
indefinite integral of f(x) vith respect to x, and is written 

jf(x)dx. 

7 In the process of § 4 the increment Av is not in general equal 
to the product of the increment A;r and the derived _ „ 
function /'(x) In general we can write down an equation 
of the form 

Ay=‘t'(x)Ax + R, 

in which R is different from zero when A;r is different from zero , 
and then we have not only 

lim = 

but also 

hm ° 

We may separate Ay into two parts* the part f'{x)Ax and the 
part R The part f'(x)Ax alone is useful for formmg the differential 
coefficient, and it is convenient to give it a name It is cailed the 
differential of f(x), and is written d/(x), or dy when y is wntten for 
/(r) When tJus notation is adopted dx is wntten instead of Ax, 
and is called the '* differential of x,” so that we have 
df{x) =f'ix)dv 

Thus the differential of an independent variable mch as 2 is a finite 
difference ; in other words it is any number we please The differ- 
ential of a dependent variable such as y, or of a function of the 
independent variable x, is the product of the differential of x and 
the differential coefficient or derived function It is important to 
observe that the differential coefficient is not to be defined as the 
ratio of differentials, but the ratio of differentials is to be defined as 
the previously intri^nced differentia) coefficient The differentials 



NATURE] 


INFINITESIMAL CALCULUS 


537 


are either finite differences, or are so much of certam finite differences 
as are useful for formmg differential coetficients 

Agaun let F(^) be the indefinite integral of a continuous function 
j{x), so that we have 

= j‘/(r)dv = F(fc) - F{a) 

When the points M of the procc .s explained in § 5 are inserted be- 
tween the points whose abscissae are a and b, we may take them to 
be - I in number, so that the segment AB is divided into n seg- 
ments Let xx, Vj, Xn-x be the abscissae of the points m order 
I he integral is the limit of the sum 
f(a){Xx-a)+f(Xx){x^-Xx)+ +• /( r,) - r,) „ 

+ . +/(-»^..-i)lfr- U.-,), 

every term of wluch is a differential of the form /(x)dx Further the 
integral is equal to the sura of differences 
{F(^,) - F(a)} + {FW - F(^,)} + + {F(^,+,) - F(r,)} 

1- + {F(fc)-F(;r«_,)}, 


for this sum is F(6)-F(a) Now the difference F(a,+i) - F(^r) w 
not equal to the differential /( r^) ( rr+i - r^) , but the sum of the 
differences is equal to the Itmtt of the sum of these differentials 
The differential may be regarded as so much of the difference as is 
required to form the mtegial From this point of view a differential 
IS called a differential element of an integral, and the integral is the 
limit of the sum of differential elements In like manner the ditfei- 
ential element ydx of the area of a curve (§ 5) is not the area of the 
portion contained between two ordinates, however near together, 
but IS so much of tins area as need be retained for the purpose ol 
finding the area of the cuive by the limiting process described 
S Ihe notation of the infinitesimal calculus is intimately bound 
up with the notions of differentials and sums of elements The letter 
" d ” 18 the initial letter of the word differentia (difference), 
Sotattoa, symbol “ J ” is a conventionally written “ S,” the 

initial letter of the word summa (sum or whole). The notation 
was introduced by Leibnitz (see §§ 25-27, below) 

9 The fundamental artifice of the calculus is the artifice of foiming 
differentials without first forming differential coefficients From an 
equation containing x and y we can deduce a new equation, 
containing also i^x and Ay, by substituting r + At for v 
anu y t- Ay for y If there is a differential coefficient of y 
witVi respect to x, then Ay can be expressed in the form 
^Ajt -f-R, where hm ^^_,i(R/A 4') =0, as in § 7 above The aitifice 
consists in rejecting imtio all terms of the equation which liclong 
to R Wc do not form R at all, but only ^ A^?, or <f> dx, which is the 
differential dy In the same way, in all applications of the integral 
calculus to geometry or mechanics we foim the element of an integral 
in the same way as the element of area y dx is formed In fig 3 01 § 5 
the element of area y dx is the area of the rectangle RM The actual 
area of the curvilinear figure P(^NM is greater than the area of this 
rectangle by the area of the curvilinear figure PQR , but the excess is 
less than the area of the rectangle PRQS, which is measured by the 
product of the numerical measuics of MN and QR, and we ha\c 
MN QR 
MN 


Fuadm- 

mental 

artifice 


lim X 


Thus the artifice by which differential elements of integrals are foimed 
IS in principle the same as that by which differentials are foimed 
without first forming differential coefficients 

10 This principle is usually expressed by introducing the notion of 
orders of small quantities If x, y are two variable numbers which are 
connected together by any relation , and if when x tends to 
zero y also tends to zero, the fraction yjx may tend to a 
“"‘tm limit In this case x and y are sai<l to be "of the 

quaa t ea. order ’’ When this is not the case we may have 

either 

hm x,Q- = o, 
or 



In the former case y is said to be " of a lower order ” than v , m the 
latter case y is said to be " of a higher order ” than x In accordance 
with this notion we may say that the fundamental artifice of the 
infinitesimal calculus consists in the rejection of small quantities of an 
unnecessanly lugh order Tins artifice is now merely an incident in 
the conduct of a limiting process, but in the 17th century, when 
limiting processes other than the Greek methods foi quadiaturcs were 
new', the introduction of the artifice was a great advance 

II By the aid of this artifice, or directly by cairymg out 
_ . the appropriate limiting processes, we may obtain the 

MHataa. rules by which differential coefficients arc fonned These 
^ classified as '* formal rules ” and " particular 
results ” The formal rules may be stated as follows — 

(t ) The differential coefficient of a constant is zero 
(li ) Foi a Aum u + v +x, where u, v, are functions of x, 
d{u + v+ +x)_dudv dz 

dx ~dx^dx^ ‘ ^ dx 


(ill ) For a product uv 



d(uv) 

dv 

du 

d\ 


f V , 

d\ 

(iv ) For a quotient u/v 



d(u/v) ( 
dx \ 

' du 
^dx 

dv \ 

''dxji 


(V ) For a function of a function, that is to say, for a function y 
j expressed in terms ol a variable z, which is itself expressed as a 
j function of » , 

dy_dy dz 
dx ~ dz dx 

In addition to these formal rules we have particular rciults as t») 
the differentiation of simple functions Ihe most imjxirtant results 
are written down in the following table — 


! ^ ' 

^ 1 

JT ' 

j 1*1 for all v aim s of 11 I 

j log.. 

1 ' loK„e 1 

1 1 

a' log a 1 

; i ^ 

' cos X 

- sm 1 

, sm-.r 

(1 - H) i 

1 '1 

(i tr^)-* 


i Fioch of the formal rules, and each of the particular results in the 
I table, IS a theorem of the differential calculus All functions for 
rather expressions) w hich can be made up from those m the table by 
j a finite number of opi rations of addition, subtraction, multiplaalion 
I or division can be differentiated by the formal lulca Ml such funr- 
j tions are called explicit functions In addition to these we have 
I implu it functions, or such as are determined by an equation contain- 
' ing two vaiiables when the equation cannot b<; sob ed so as to exhibit 
I the one variable expressed m terms of the other We have .ilso 
I functions of several variables Further, since the derived function 
I of a given function is itself a function, wc may seek to differentiate 
1 It, and thus there arise the second and higher differential coefficif nts 
We postpone for the i>resent the problems of differential calculus 
I which arise from these considerations Again, we may have explicit 
functions which arc cxpressetl as the results of limiting operations, 
I or by the limits of the results obtained by pciformmg an infinite 
numlicr of algebraic operations upon the simple functions For the 
problem of diffi reutiatmg such functions refeience may be matle to 
I Function 

' 12 The processes of the integral calculus consist largely m tians- 

formations of the functions to be integrated into such . .. . 

forms that they can be recognized as differential co- igfernts 
' efficients of functions which have previously been differ- ^ 

entialed Corresponding to the results m the table of ii we 

have those m the following table — 


/(‘) 

lf(x)dx 


«-4 I 

for all values of n except - i 

i 

l"g 

e’* 

a 'e'" 

cos V j sm X 1 

sm X 

~ cos X 

(a^-i 2)-4 

sm-* - 
a 

I 

- tan-' ~ j 

a a ' 


The formal rules of § ii give us means for the tiansforniation ol 
' integrals into recognizable forms For example, the rule (11 ) for a 
j sum leads to the result that the integral of a sum of a finite number 
of terms is the sum of the integrals of the several terms The rule 
I (ul ) for a product leads to the method of mtegration by parts The 
' rule (v ) for a function of a function leads to the method of substitution 
(see § 48 below) 
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II, History. 

13 The new limiting processes which were introduced in the 
development of the higher analysis were m the first instance 
K0pier>» rt'lated to problems of the integral calculus. Johannes 
mtttoda Kepler in his Astronomta nova . . . de mottbus stellae 
oiimtagrm- Maths (1609) Stated his laws of planetary motion, to 
Uoa. orbits of the planets are ellipses with 

the sun at a focus, and that the radii vettores drawn from the 
sun to the planets desc nbe equal areas in equal times From 
these statements it is to be concluded that Kepler could measure 
the areas of focal sectors of an eUipi^e When he made out these 
laws there was no method of evahiatmg areas exeq^t the Greek 
methods. These methods would have sufficed for the purpose, 
but Kepler invented his own method He regarded the area as 
measured by the “ sum of the radii ” drawn from the focus, and 
he verified his laws of planetary motion by actually measuring 
a large number of radii of the orbit, spaced according to a rule, 
and adding their lengths. 

He had observed that the focal radius vector SI’ (fig s) w equal to 
the perpendicular SZ di awn from S to the tangent at p to the auxiliary 
circle, and he had further established the theorem 
which we should now express in the form — the 
differential element of the area AS/> as S/) turns 
about S, IS equal lo the pioduct of SZ and the 
differential aa</i, where a is the radius of the 
auxiliary circle, and <{> is the •ingle AC/», that is 
the eccentric angle of P on the ellipse The 
area ASP bears to the aica AS/> the ratio of the 
minor to the major axis, a result known to 
Archimedes Thus Kepltr's radii arc spaced 
accoidmg to the rule that the eccentric angles of 
their ends are cquidilTeicnt, and his " sum of radii " is pioportional 
to the expression which we should now write 
j^(a <-aeco» <p)dtp, 

where e is the eccentricity Kepler eval uated the sum as proportional 
to <^ + sm ^ 



Kepler soon aftenvards occupied himself with the volumes 
of solids '('he vintage of the year 1612 was extraordmanly 
abundant, and the question of the cubic content of wine c-asks 
WAS brought under his notice This fact accounts for the title 
of his work, Nova stereometna dohorum, accesstt stereometnae 
Archunedeat snpplemenlum (1615) In this treatise he regarded 
solid bodies as being made up, as it were (velutt), of “ infinitely ” 
many “ infinitely ’"small cones or “ infinitely ” thin disks, and 
he used the notion of summing the areas of the diskx m the 
way he had previously used the notion of summing the focal 
radii of an ellipse 

14. In connexion witli the early history of the calculus it 
must not be forgotten that the method by which logarithms 
were invented (1614) was effectively a method of 
infinitesimals. Natural logarithms were not invented 
as the indices of a certain base, and the notation e 
for the base was first introduced by Euler more than a century 
after the invention Ixjganthms were introduced as numbers 
which increase m arithmetic progression when other related 
numbers increase in geometric progression. The two sets of 
numbers were supposed to increase together, one at a uniform 
rate, the other at a variable rate, and the increments were 
regarded for purposes of calculatu n as very small and as 
acciumg discontmuously 

15 Keplei’s methods of integration, for such they must be 
called, were the origin of Bonaventura Cavalien’s theory of 
Cmvm- summation of indivisibles. The notion of a 

i/ar/'a continuum, such as the area within a closed curve, 
/od/- as being made up of indivisible parts, “ atoms ” of 
V •/ tea. area, if the expression may be allowed, is traceable 
to the speculations of early Greek philosopheis , and although 
the nature of continuity was better understood by Aristotle 
and many other ancient wnters, yet the unsound atomic concep- 
tion was revived m the 13th century and has not yet be^ 
finally uprooted. It is possible to contend that Cavalien did 
not himself hold the unsound doctrme, but his writing on this 
point IS rather obscure. In his treatise Gtomttna tndtvtstbtltius 
conttmwrum nova qtmdam ratione promota (1635) he regarded 


a plane figure as generated by a line moving so as to be always 
parallel to a fixed line, and a solid figure as generated by a plane 
moving so as to be always parallel to a fixed plane ; and he 
compared the areas of two plane figures, or the volumes of two 
solids, by determining the ratios of the sums of all the indivisibles 
of which they are supposed to be made up, these indivisibles 
being segments of parallel luies equally spaced m the case of 
plane figures, and areas marked out upon parallel planes equally 
spaced m the case of solids By this methixl CavaJien was able 
to effect numerous integrations relating to the areas of portions 
of conic sections and the volumes generated by the revolution 
of these portions about vanous axes At a later date, and partly 
in answer to an attack made upon him by Paul Giildm, Cavalien 
published a treatise entitled Exercitationes geometneae (1647), 
in which he adapted his method to the determmaticn of centres 
of gravity, in particular for solids of variable density 

Among the results which he obtainetl is that which we should now 
wnte 

C * 

J jK'^dx — {m integral) 

lie regarded the problem thus solved a.s that of determining the sum 
of the »«th powers of all the Unos drawn across a parallelogram 
parallel to one of its sides 

At this penod scientific investigators communicated their 
results to one another through one or more mtermediate persoas. 
.Such intermediaries were Pierre de Carcavy and 
Pater Mann Mersenne ; and among the wnters thus 
in communication were Bonaventura Cavalien, cavatieri. 
Chnstiaan Huygens, Gahleo Galilei, Giles Personmer 
de Roberval, Pierre de Fermat, Evangelista ToniceUi, and a 
httle later Blaise Pascal , but the letters of Cariavy or Mersenne 
would probably come mto the hands of any man who was likely 
to be interested in the matters discussed It often happened 
that, when some new method was invented, or some new result 
obtained, the method or result was quickly known to a wule 
circle, although it might not be pnnted until after the lapse 
of a long time. When Cavalien was prmtmg his two treatises 
there was much discussion of the problem of quadratures 
Roberval (1634) regarded an area as made up of “ infinitely ” 
many “ infinitely ” narrow strips, each of which may be con- 
sidered to be a rectangle, and he had similar ideas in regard to 
lengths and volumes He knew how to approximate to the 
qiwuitity which we express by j x^"dx by the process of forming 
the sum 

o''‘+i« + 2"‘+ (n-i)”' 

n<«+i » 

and he clauned to be able to prove that this sum tends to i/(m +1), 
as n increases for all positive integral values of m. The method 
of integratmg by forming this sum w’as found also permafa 
by Fermat (1636), who stated expressly that he method ot 
amved at it by generaluang a method employed by Integra- 
Archimedes (for the cases m = i and w = 2) m his Ixioks 
on Conoids and Spheroids and in Spirals (see T L Heath, 
The Works of Archimedes, Cambridge, 1897) Fermat extended 
the result to the case v/heie m is fractional (1644), and to the case 
where m is negative. This latter extension and the proofs were 
given m his memoir, Proportionis geometneae in quadrandts 
parabohs et hyperbolis usus, which appears to have leceivcd a 
final form before 1659, although not published until 1679 
Fermat did not use fractional or negative indices, but he regarded 
hts problems as the quadratures of parabolas and hyperbolas 
of vanous orders. His method was to divide the mterval of 
integration mto parts by means of intennediatc points the ab- 
scissae of which are in geometnc progression In the process of 
§ 5 above, the points M must be chosen according to this rule. 
This restrictive condition belhg imderstood, we may say that 
Fermat's formulation of the probiem of quadratures is the 
same as our definition of a definite integral. 

'Die result that the problem of quadratures could be solved 
for any curve whose equation could be expre&sed in the form 

- l), 

or in the form 
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where none of the indices is equal to - 1, was used by John 
Wallis in his Anthmetica mfimtorum (1655) as well as by Fermat 
(1659) The case in whidi ~ i was that of the 
ordmary rectangular hyberbola , and Gregory of 
tio^*' St Vincent m his Opus geometncum quadraiurae 
Circuit et secttomm com (1647) had proved by the 
method of exhaustions that the area contained between the 
curve, one asymptote^ and two ordinates parallel to the other 
asymptote, increases in arithmetic progression as the distance 
between the ordinates (the one nearer to the centre being kept 
fixed) mcreases m geometric progression. Fermat described 
his method of integration as a logarithmic method, and thus 
It is clear that the relation between the quadrature of the 
hyperbola and logarithms was understood although it was not 
expressed analytunlly. It was not vciy long before the relation 
was used for the calculation of logarithms by Nicolaus Mercator 
in his Loganthmotechma (1668) He began by writing the 
equation of the curve in the form y = i/(i + r), expanded this 
expression m powers of x by the method of division, and in- 
tegrated It term by term in accordance with the well-understood 
rule for finding the quadrature of a curve given by such an 
equation as that written at the foot of p 325. 

By the middle of the 17th century many mathematicians 
could perform integrations Very many particular results had 
Integra- obtained, and applications of them had been 

r/00 bmfora made to the quadrature of the circle and other conic 
ibe integral and to various pioblems concerning the 

calculus, lengths of curves, the areas they enclose, the volumes 
and superficial areas of solids, and centres of gravity A 
systematic account of the methods then in use was given, along 
with much that was ongmal on his part, by Blaise Pascal m 
las Lettres d’Amos Dettonvtlle sur qttelqnei-unes de ses itroenUons 
en geometne (1659) 

16. The problem of maxima and minima and the problem of 
tangents had also by the same time been effectively solved 
Fermat's Oresme m the 14th century knew that at a point where 
metbodaotthe ordinate of a curve is a maximum or a minimum 
ditteren- its variation from point to point of the curve is slowest , 
tiatioa. Kepler in the Slereotnelna dvlwrum remarked 

that at the places where the ordinate passes from a smaller 
value to the greatest value and then again to a smaller value, 
itsvanation becomes insensible. Fermat in i629was in possesMon 
of a method which he then communuated to one Despagnet of 
Bordeaux, and which he referred to m a letter to Roberval of 
1636. He communicated it to Ren6 Descartes early m 1638 on 
receiving a copy of Descartes’s Geometne (1637), and with it 
he sent to Descartes an account of his methods for solving the 
problem of tangents and for determining centres of gravity. 

Fermat's method for maxima and minima is essentially our 
method Expressed in a more modern nutalion, what he did was to 
begin by connecting the ordinate y and the abscissa x ol a, point of a 
curve by an equation which bolds at all 
ixnnts of the curve, then to subtract the 
value of y m terms of v from the value ob- 
tained by substituting x + E for v, then to 
divide the difference by E, to put E = o in 
the quotient, and to equate the quotient to 
zero Thus he differentiated with respect 
to X and equated the differential coefficient 

T7 - ' 

Fermat’s method for solving the problem 
of tangents may be cxplamed as follows — 
Let (x, y) be the coordmates of a point P of a curve, {x', y'), those 
of a neighbounng point P' on the tangent at P, and let MM' = E 

(fig 6) 

From the similarity of the triangles P'TM', PTM we have 
. A — E = y * A| 



where A denotes the subtangent TM. The point P' beit^ near the 
curve, we may substitute in the equation of the curve at - E for and 
(yA-yE)/A for y 'The equation of the curve is approximately 
sabsfi^. If it is taken to be satisfied exactly, the result is an equation 
of the form y, A, E)=o, the left-hand member of which is 
divisible by E Cutting the factor E, and putting E-o m the 
remauung factor, we have an equation which gives A In this 
problem of tangents also Fermat found the required result by a 
process equivalent to differentiation 
Fermat gave several examples of the application of his method ; 


among them was one in which he showed that he could differ- 
entiate very complicated irrational functions. For such functions 
his method was to begin by obtaining a rational equation. In 
rationalizing equations Fermat, m other writings, used the 
device of introducing new variables, but he did not use this 
device to simplify the process ot differentiation. Some of 
his results were published by Pierre H^ngone m his .Supple- 
mentum cursus mathemaUct (1642) His communication to 
Descartes was not published in full until after his death (Fermat, 
Opera varia, 1679), Methods similar to Fermat’s were devised 
by Ren 6 de Sluse (1653) for tangents, and by Johannes Hudde 
(1658) for maxima and minima. Other methods for the solution 
of the problem of tangents were devised by Roberval and 
Torricelli, and published almost simultaneously in 1644. These 
methods were founded upon tlie composition of motions, the 
theory of which had been taught by Galileo (1638), and, less 
completely, by Roberval (1636). Rolierval and Torricelli 
could construct the tangents of many curves, but they did not 
arrive at Fermat’s artifice This artifice ls that which we have 
noted m § 10 os the fundamental artifice of the infinitesimal 
calculus. 

17 Among the comparatively few mathematicians who before 
1665 could perform differentiations was Isaac Barrow, in 
his Ixjok entitled Leettones optuae et geomelruae, Harrow's 
written apparentlv in 1663, 1664, and published m difier- 
1669, 1670, he gave a method of tangents like tJiat entiai 

of Roberval and Torricelli, compounding two velocities 
m the directions of the axes of x and y to obtain a resultant 
along the tangent to a curve In an appendix to this book he 
gave another method whicli differs from Fermat’s in the introduc- 
tion of a differential equivalent to our 
dy as well as dx. Two neighbounng 
ordinates PM and QN of a curve (fig 7) 
are regarded as containing an mde- 
fimtely small {indefinite parvunt) arc, and 
PR IS drawn parallel to the axis of x 
The tangent PT at P is regarded as 
identical with the secant PQ, and the 
position of Uie tangent is deUvmmcd by the similanly of llu* 
triangles PTM, PQR. The increments QR, PR of the ordinate 
and abscissa are denoted by a and e , and the ratio of a to « 
is determined by substituting x + e for x and y+a for y m the 
equation of the curve, rejecting all terras which are of order 
higher than the first in a and e, and omitting the terms which do 
not contain a or e. This process is equivalent to differentiation 
Barrow appears to have invented it himself, but to have put it 
into his book at Newton’s request The triangle PQR is some- 
times called “ Barrow’s differential triangle ” 

The reciprocal relation between differentiation and integral ion 
(§ 61 was first observed explicitly by Barrow in tiie liook cited above 
If tne quadrature of a curve y = /(x) is known, so that the _ , 

area up to the ordinate x is given by F(r), the curve * 

v = F(a’) can Ije drawn, and Barrow showed that the "*'*™®"* 
subtangent of this curve is measured by the ratio of 
its oroinate to the oidmate of the original curve The curve 
y-F(x) is often called the " quadratrix " of the original curve ; and 
the result has been called " Barrow’s inversion-theorem ” He did 
not use it as \vc do for the determination of quadratures, or indefinite 
integrals, but for the solution of problems of tlie kind which were 
then called ‘ mverse problems of tangents " In these problems it 
was sought to determine a curve from some property of its tangent, 
e 7 the property that the subtangent is proj^ortional to the square 
oc the abscissa Such problems are now classed under " differential 
equations ” When Barrow wrote, quadratures were familiar and 
differentiation imfamihar, Just as hyperbolas were trusted while 
logarithms were strange The functional notation was not Invented 
till long afterwards (see Function), and the want of it is felt m read- 
ing all the mathematics of the 17th century 

18 The great secret which afterwards came to be called the 
“ mfimtesimal calculus ” was almost discovered by Fermat, 
and still more nearly by Barrow Barrow went farther than 
Fermat in the theory of differentiation, though not in tlie 
practice, for he compared two increments ; he went farther m 
the theory of integration, for he obtained the mversion- 
theorem. The great discovery seems to consist partly in the 
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recognition of the fact that differentiation, known to be a 
useful process, could always be performed, at least for the 
functions then known, and partly in the recognition 
of the fact that the inversion - theorem could be 
coltiy’ applied to problems of (juadrature By these steps 
cmiMthe the problem of tangents could be solved once for all, 
ittfiat- and the operation of integration, as we call it, 
cV/cuIUm. ^ rendered systematic. A further step was 

necessary in order that the discovery, once made, 
should become accessible to mathematicians in general , and 
this step was the introduction of a suitable notation. The 
definite abandonment of the old tentative methods of in- 
tegration in favour of the method in which this operation 
is regarded as the inverse of differentiation was especi- 
ally the work of Isaac Newton , the precise formulation 
of simple rules for the process of differentiation in each 
special case, and the introduction of the notation which has 
proved to be the best, were especially the work of Gottfried 
Wilhelm Leibnitz. This statement remains true although 
Newton invented a systematic notation, and practised differentia- 
tion by rules equivalent to those of Leibnitz, before Leibnitz 
had begun to work upon the subject, and Leibnitz effected 
integrations by the method of recognizing differential coefficients 
Ixfore he had had any opportunity of becoming acquainted 
with Newton’s methods. 

19. Newton was Barrow's pupil, and he knew to start with 
in 1664 all that Barrow knew, and that was practically all that 
was known about the subject at that time. His 
^aveat?ga- thinking on the subject dates from the year 

tiouM. of the great plague (1665-1666), and it issued in the 
invention of the “ Calculus of Fluxions,” the principles 
and methods of which were developed by him in three tracts 
entitled De analysi per aequattones numero termitiorum mfimtas, 
Methodus fluxtonuni et serterum wfinttarum, and De qua- [ 
dratura curvarum None of these was published until long after | 
they were written. The Analysts per aeqmitones was composed 
m 1666, but not printed until 1711, when it was published 
by William Jones, The Methodus fluxtonum was composed 
in 1671 but not printed till 1736, nine years after Newton’s 
death, when an English translation was published by John 
Colson. In Horsley’s edition of Newton’s works it bears the 
title Geometna analyttca The Quadratura appears to have been 
composed in 1676, but was first printed in 1704 as an appendix 
to Newton’s Upticks 

20 The tract De anahsi per aequattones . . was sent by 

Newton to Barrow, who sent it to John Colhns with a request that 
Y , it might be made known One way of making it known 
been to print it in the Philosophical Trans- 
terlaa (^cUoHS of the Royal Society, but this course was not 
* adopted Colhns made a copy of the tract and sent it 
to Lord Brouncker, but neither of them brought it before the 
Koyal Society The tract contains a general proof of Barrow’s 
mveision-theorem which is the same in principle as that in § 6 above, 
fn this proof and elsewhere in the tract a notation is introduced for 
the momcntaiy increment (momentum) of the absci-ssa or area of a 
curve . this " moment ” is evidently meant to represent a moment 
of time, the abscissa representing time, and it is elfectively the same 
as our differential element — the thing that Fermat had denoted by 
E, and Barrow by e, in the case of the abscissa Newton denoted the 
moment of the abscissa by o, that of the area z by ov He used tlie 
letter v for the ordinate y, thus suggesting that his curve is a velocity- 
time graph such as Galileo had used Newton gave the formula for 
the area of a curve t/= - i) in the form s=:x^*^/(m f i) In 

the proof he transformed tins formula to the foim = where 
n and p are positive integers, substituted x i-o iot v and z + ov lot z, ' 
and expanded by the binomial tlieorem lor a positive integral 
exponent, thus obtaining the relation 

2 " + + -c”(xf‘ + pre-io+ ), 

from which he deduced tlie relation 

b> omitbng the equal terms *" and and dividing the remaining 
terms by o, tacitly putting o - o after division This relation is the 
same as v-x’*, Newton pointed out that, conversely, from the 
relation v — x'" the relation r = ;»;"•+'/(»*• + i) follows He apphed his I 
formula to the quadrature of curves whose ordinates can be expressed { 
as the sum of a finite number of terms of the form ; and gave [ 
examples of its application to curves in which the ordinate is expressed ! 


by an infinite series, using for this purpose the binomial theorem for 
negative and fractional exponents, that is to say, the expansion of 
(i+2r)» m an infinite senes of powers of x This theorem he had 
discovered ; but ho did not m this tract state it in a general form or 
give any proof of it. He pointed out, however, how it may be used 
for the solution of equations by means of infinite series He observed 
also that all questions concerning lengths of curves, volumes en- 
closed by surfaces, and centres of giavity, can be formulated as 
problems of quadratures, and can thus be solved either m finite 
terms or by means of infinite senes In the Quadratura (1676) the 
method of integration which is founded upon the inversion- 
theorem was carried out systematically Among other results there 

? [iven 13 the quadrature of curves expressed by equations of the 
orm y- i"(fl + 6.i?™)>' , this has passed into text-books under the 
title “ integration of binomial differentials " (see § 49) Newton 
announced the lesult in letters to Collins and Oldenburg of 1676 
21 In the Methodus fluxtonum (1671) Newton introduced his 
characteristic notation. He regarded variable quantities as gener- 
ated by the motion of a point, or line, or plane, and called ^ , 

the generated quantity a '' fluent ” and its rate of genera- * 

tion a " fluxion ’’ The fluxion of a fluent x is represented 
by *, and its moment, or “ infinitely '' small increment 
accruing m an “ infinitely " short time, is represented by 
xo The problems of the calculus are stated to be (i ) to find the 
velocity at any time w hen the distance traversed is given , (11 ) to 
find the distance traversed when the velocity is given The first of 
these leads to differentiation In any lational equation containing 
X and y the expiessions v+ -e and y + yo are to be substituted for 
X and y, the resulting equation is to be divided by 0, and afterwards 0 
IS to be omitted In the case of irrational functions, or rational 
functions which are not integral, new variables are introdueed m such 
a way as to make the equations contain rational integral terms only 
Thus Newton’s rules of differentiation would be m our notation the 
rules {1 ), (ii ), (v ) of § II, together with the particular result which 
we write 

- wr”* (m integral). 

a result which Newton obtained by expanding (x + jio)'"’ b> the 
binomial theorem "Ihe second problem is the problem of integra- 
tion, and Newton’s method for solving it was the method of suies 
founded upon the particulai result which we write 



Newton added applications of his methods to maxima and minima, 
tangents and curvature In a letter to Colhns of date 1672 Newton 
stated that he had certain methods, and he described certain results 
which he had found by using them These methods and results are 
those which are to be found in the Methodus fluxtonum , but the 
letter makes no mention of fluxions and fluents or of the character- 
istic notation The rule for tangents is said m the letter to be 
analogous to de Sluse’s, but to be applicable to equations that con- 
tain irrational terms 

22 Newton gave the fluxional notation also in the tract De 
Quadratura curvarum (1676), and he there added to it notation for 
the higher differential coefficients and lor indefinite p 
integrals, as we call them J ust as x, y, 2, . are fluents “ . * 

of which i', I/, i, . . . are the fluxions, so x, y, i, . can 
be treated as fluents of which the fluxions may be denoted aof«</o*. 
by J, z. In like manner the fluxions of these may 

be denoted by i, Jl, j, . . . and so on. Again x, y, z, . may be 
regarded as fluxions of which the fluents may be denoted by i, i!', i, , 
and these again as fluxions of other quantities denoted by i, Jl, i, 
and so on No use was made of the notation 4 , ir, . m the course 
of the tract The first publication of the fluxional notation was made 
by Wallis m the second edition of his Algebra (1693) form of 

extracts from communications made to him by Newton in 1692 
In this account of the method the symbols 0 , x, jI, , . occur, but 

not the symbols i, i, Wallis’s treatise also contains Newton’s 

formulation of the problems of the calculus m the words Data 
aequattone fluentes quotcumque quantitates mvolvente fluxtones tnvemre 
et vtce versa ( ‘ an equation contaiumg any number of fluent 
quantities l^ing given, to find their fluxions and vice versa ”) In 
the Phtlosophiae naturalts prtnctpta mathematica (1687), cornmonly 
called the ' Rnncipia,” the words ’’ fluxion " and " moment " occur 
in a lemma m the second book ; but the notation which is ch^acter- 
istic of the calculus of fluxions is nowhere used 

23. It IS difficult to account for the fragmentar>' manner of 
publication of the Fluxional Calculus and for the long delays 
which took place. At the time (1671) when Newton 
composed the Methodus fluxtonum he contemplated pubuca- 
bnnging out an edition of Gerhard Kinckhuysen’s ttoa ot the 
treatise on algebra and prefixing his tract to this ^*^*^,*^ 
treatise. In the same year his “ Theory of Light and 
Colours ” was published in the Philosophtcal TransaciionSf 
and the opposition which it excited led to the abandonment of 
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the project with regard to fluxions In 1680 Collins sought the 
assistance of the Royal Society for the publication of the tract, 
and this was granted in 1682 Yet it remained unpublished 
The reason is unknown , but it is known that about 1679, 1680, 
Newton took up again the studies m natural philosophy which 
he had intermitted for several years, and that in 1684 he wrote 
the tract De motu which was in some sense a first draft of the 
Pnnctpta, and it may be conjectured that the fluxions were 
held over until the Pnnctpta should be finished. There is also 
reason to think that Newton had become dissatisfied with the 
arguments about infinitesimals on which his calculus was 
based. In the preface to the De quadratura curvarum (1704), 
m which he describes this tract as something which he once 
wrote (“aim scrtpst”) he says that there is no necessity to intro- 
duce into the method of fluxions any argument about infinitely 
small quantities, and in the Prtnctpta (1687) he adopted 
instead of the method of fluxions a new method, that of “ Prime 
and Ultimate Ratios ” By the aid of this method it is possible, 
as Newton knew, and as was afterwards seen by others, to found 
the calculus of fluxions on an irreproachable method of limits. 
For the purpose of explaining his discoveries in dynamics 
and astronomy Newton used the method of limits only, without 
the notation of fluxions, and he presented all his results and 
demonstrations in a geometrical form 'I'here is no doubt that 
he arrived at most of his theorems m the first instance by using 
the method of fluxions. Further evidence of Newton’s dis- 
satisfaction with arguments about infinitely small quantities 
IS furnished by his tract Methodus dxQerenttahs, published m 
1711 by William Jones, in which he laid the foundations of the 
“ Calculus of Finite Differences ” 

24 Leibnitz, unlike Newton, was practically a self-taught 
mathematician. He seems to have been first attracted to 
mathematics as a means of symbolical expression, and 
couneof’ occasion of his first visit to London, early m 

tUtcovry. i673> he learnt about the doctrine of infinite series 
which James Gregory, Nicolaus Mercator, Lord 
Brouncker and others, besides Newton, had used in their in- 
V estigations. It appears that he did not on this occasion become 
acquainted with Collins, or see Newton’s Analyus per aequa- 
Itones, but he purchased Barrow’s Lecttones On returning to 
Pans he made the acquaintance of Huygens, who recommended 
him to read Descartes’ Giometrte He also read Piiscal’s Lettres 
de Dettonville, Gregory of St Vincent’s Opus geometrtcum, 
Cavalieri’s Indivisibles and the Synopsis geometrica of Honors 
Fabri, a book which is practically a commentary on Cavalieri , 
It would never have had any importance but for the influence 
which it had on Leibnitz’s thinking at this critical period In 
August of this year (1673) he was at work upon the problem of 
tangents, and he appears to have made out the nature of the 
solution — the method mvolved in Barrow’s differential triangle- 
for himself by the aid of a diagram drawn by Pascal in a demon- 
stration of the formula for the area of a spherical surface lie 
saw that the problem of the relation between the differences 
of neighbouring ordinates and the ordinates themselves was the 
important problem, and then that the solution of this problem 
was to be effected by quadratures Unlike Newton, who arrived 
at differentiation and tangents through mtegration and areas, 
Leibnitz proceeded from tangents to quadratures. When he 
turned his attention to quadratures and indivisibles, and 
realized the nature of the process of finding areas by summing 
“ infinitesimal ” rectangles, he proposed to replace the rectangles 
by triangles havmg a common vertex, and obtained by this 
method the result which we write 

In 1674 he sent an account of his method, called “transmutation,” 
along with this result to Huygens, and early in 1675 he sent 
It to Henry Oldenburg, secretary of the Royal Society, with 
mquines as to Newton’s discoveries in regard to quadratures 
In October of 1675 he had begun to devise a symbolical notation 
for quadratures, starting from Cavalien’s indivisibles. At first 
he proposed to use the word omnia as an abbreviation for 
Cavalieri’s “sum of all the lines,” thus writing ownmy for that 


which we write “ jydx,” but within a day or two he wrote 
“ /y.” He regarded the symbol “ / ” as representing an opera- 
tion which raises the dimensions of the subject of operation- 
a line becoming an area by the operation —and he devised his 
symbol “ d ” to represent the inverse operation, by which the 
dimensions are diminished. He observed that, whereas “ j ” 

! represents “ sum,” “ d ” represents “ difference.” His notation 
appears to have been practically settled before the end of 1675, 
; for m November he wrote jydy— iy^, just as w'e do now 
j 25 In July of 1676 Leibnitz received an answer to his inquiry 
' m regard to Newton's methods in a letter written by Newton 
' to Oldenburg. In this letter Newton gave a general 
' statement of the binomial theorem and many results spoatfMce 
relating to senes He stated that by means of such 
. series he could find areas and lengths of curves, centres 
of gravity and volumes and surfaces of solids, but, as 
: this would take too long to desenbe, he would illustrate it by 
' examples He gave no proofs l^ibnitz replied m August, 
I stating some results which he had obtained, and which, a.s it 
I seemed, could not be obtained easilv by the method of senes, 
1 and he asked for further information Newton replied in a 
j long letter to Oldenburg of the 24th of October 167b. In this 
I letter he gave a much fuller account of his binomial theorem 
I and indicated a method of proof Further he gave a number 
' of results relating to quadratures , they were afterwards printed 
in the tract De quadratura curvarum He gave many othei 
[ results relating to the computation of natural logarithms and 
j other calculations in which scries could lie used He gave a 
j general statement, similar to that m the letter to Collins, as to 
! the kind of problems relating to tangents, maxima and minima, 
&c , which he could solve by his method, but he concealed his 
formulation of the calculus m an anagram of transposed letters 
The solution of the anagram was given eleven years later in the 
Pnnctpta m the words we have quoted from Wallis’s Algebra 
In neither of the letters to Oldenburg does the characteristic 
notation of the fluxional calculus occur, and the words “ fluxion ” 
and “ fluent ” occur only m anagrams of transposed letters. The 
letter of October 1676 was not despatched until May 1677, and 
Leibnitz answered it in June of that year In October 167b 
l^ibmtz was m London, where he made the acquaintance of 
Collins and read the Analysts per aequationes, and it seems to 
I have been supposed afterwards that he then read Newton's 
I letter of October 1676, but he left I/ondon before Oldenburg 
j received this letter In his answer of June 1677 Leibnitz gave 
, Newton a candid account of his differential calculus, nearly 
I in the form in which he afterwards published it, and explained 
I how he used it for quadratures and inverse problems of tangents 
' Newton never replied 

26 In the Acta eruditorum of 1684 Leibnitz published a 
short memoir entitled Nova methodus pro maxtmis et mintmts, 
itemque tangentibus, quae nec fractas nec irrationales 
, quantitates moratur, et singulare pro tilts calculi genus dittw- 
, In this memoir the differential dx of a vanable x, omtimt 
• considered as the abscissa of a point of a curve, is said 
to l>e an arbitrary quantity, and the differential dy of a related 
. variable y, considered as the ordinate of the point, is defined as 
a quantity which has to dx the ratio of the ordinate to the 
subtangent, and rules are given for operating with differentials 
These are the rules for forming the differential of a constant 
a sum (or difference), a product, a quotient, a power (or root) 

' They are equivalent to our rules (i )-(iv,) of § 1 1 and the particular 
I result 

d(x'") - mx^-^dx 

'The rule for a function of a function is not stated explicitly 
but IS illustrated by examples m which new variables are intro- 
duced, m much the same way as m Newton’s Methodus fluxtonum 
In connexion with the problem of maxima and minima, it is 
noted that the differential of y is positive or negative according 
as y increases or decreases when x increases, and the disirimma- 
tion of maxima from minima depends upon the sign of ddy, the 
differential of dy. In connexion with the problem of tangents 
the differentials are said to be proportional to the momentar> 
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increments of the abscissa and ordinate. A tar^ent is defined 
as a line joining two “ infinitely ” near points of a curve, and the 
“ infinitely ” small distances (e.g., the distance between the 
feet of the ordinates of such points) are said to be expressible 
by means of the differentials (r g., dx). The method is illustrated 
by a few examples, and one example is given of its application 
to “ inverse problems of tangents ” Barrow’s inversion-theorem 
and Its application to quadratures are not mentioned No 
proofs are given, but it is stated that they can be obtained 
easily by any one versed in such matters. The new methods 
m regard to differentiation which were contained m this memoir 
were the use of tlic second differential for the discnminatam of 
maxima and minima, and the introduction of new variables for 
the purpose of clifferentialmg complicated expressions. A greater 
novelty was the use of a letter (d), not as a symbol for a number 
or magnitude, but as a symbol of operation. None of these 
novelties account for the far-reachmg effect which this memoir 
has had upon the development of mathematical analysis This 
effect was a consequence of the simplicity and directness with 
which the rules of differentiation were stated. Whatever 
indistinctness might be felt to attach to the symbols, the processes 
for solving problems of tangents and of maxima and minima 
were reduced once for all to a definite routine. 

37. This memoir was foUow'ed in i686 by a second, entitled 
De geomtina recondtta et analyst tndmstbtltum aiqut mfinttorum, 
Dtvtiop- which Leibnitz described the method of using his 
meat new differential calculus for the problem of quadratures. 
oftb* This was the first pubbcation of the notation jydx. 
catcuiuB. method was called calculus summatonus. 

The brothers Jacob (James) and Johann (Jolm) Bernoulli were 
able by 1690 to begin to make substantial contributions to 
the development of the now calculus, and Leibnitz adopted 
their word “ integral ” m 1695, they at the same time adopting 
lus symbol " / ” In 1696 the marquis de 1 ’Hospital published 
the first treatise on the differential calculus with the title Analyse 
des tnfiattment peMs pour P mtcUtgence des lignes courbes. The 
few references to fluxions in Newton’s Pnnctpta (1687) must 
have been quite unintelligible to the mathematicians of the time, 
and the puDlication of the fluxional notation and calcuhis by 
Wallis in 1693 was too late to be effective. Fluxions had been 
supplanted before they were introduced. 

The differential calculus and the integral calculus were rapidly 
developed in the writings of Leibnitz and the Bernoullis. Leibnitz 
(i695)was the first to differentiate a logarithm and an exponential, 
and John Bernoulli was the first to recognize the property 
possessed by an expociential (a*) of becoming infinitely great 
in comparison With any power (x") wlien x is increased indefinitely. 
Roger Cotes (1722) was the first to differentiate a trigonometri<^ 
function. A great development of infinitesmiaJ methods took 



28. The famous dispute as to the prion ty of Newton and 
Leilmitz in the invention of the calculus began in 1699 through 
DiMputc publication by Nicolas Fatio de DuiUier of a 
coA. tract in which he stated that Newton was not only the 

atraittg first, but by many years the first inventor, and msinu- 
priority. I^ibnitz had stolen it Leibnitz m his 

repl^ {Acta eruditorum, 170a) cited Newton’s letters and the 
testimony which Newton had rendered to him in the Pnnctpta 
os proofs of his independent authorship of the method. Leibnitz 
was especially hurt at what he understood to be an endorsement 
of Duillier’s attack by the Royal Society, but it was explained 
to him that the apparent approval was an accident The dispute 
was ended for a time. On the publication of Newton’s tract 
De quadratura curvarum, an anonymous review of it, written, 
as has since been proved, by Leibnitz, appeared in the Ada 
eruditorum, 1705. The anonymous reviewer said. “Instead 
of the X-eihnitzian differences Newton uses and always has 
used fluxions . . . just as Honors Fabri in his Synopsts geometnea 
substituted steps of movements for the method of Cavalien.’^ 
This passage, when it became known in England, was understood 
not merely as belittlmg Newton by comparmg him with the 


obscure Fabri, but also as implying that he had stolen his calculus 
of fluxions from Leibnitz. Great indignation was aroused; 
and John KeiU took occasion, in a memoir on central forces 
which was printed in the Philosophical Transactions for 1708, 
to affirm that Newton was without doubt the first inventor of the 
calculus, and that Leibnitz had merely changed the name and 
mode of notation The memoir was published in 17 10. Leibmtz 
wrote m 1711 to the secretary of the Royal Society (Hans 
Sloane) requiring Keill to retract his accusation I^ibmtz’s 
letter was read at a meeting of the Royal Society, of which 
Newton was then president, and Newton made to the soaety 
a statement of the course of his mvention of the fluxional calculus 
with the dates of particular discovenes. Keill was requested 
by the soaety “ to draw up an account of the matter under 
dispute and set it m a just light ’’ In his report Keill referred 
to Newton’s letters of 1676, and said that Newton had there 
given so many mdications of his method that it could liave 
been understood by a pierson of ordinary intelligence. Leibmtz 
wrote to Sloane asking the society to stop these unjust attacks 
of Keill, asserting that in the leview in the Acta eruditorum 
no one had been injured but each had received his due, submitting 
the matter to the equity of the Royal Society, and stating that 
he was persuaded that Newton himself would do him justice. 
A committee was apjxiinted by the society to examine the 
documents and furnish a report. Their report, presented in 
AjDril 1713, concluded as follows • 

" The differential method is one ami tlie same with the method e/ 
fluxions^ excepting the name and mode of notation , Mr I.eibuitz 
calling those cmantitics dxffertnca which Mr Newton calls moments 
or ftuuons, ana marking them with the letter d, a mark not used by 
Mr Newton And therefore we take the pioper question to be, not 
who invented this or that method, but who was the first mventor of 
the method, and we believe that those who have reputed Mr 
Leibmtz the first inventor, knew little or nothing of his correspond- 
ence with Mr Collins and Mr Oldenburg long before , nor of Mr 
Newton’s havmg that method above fifteen years before Mr Leibmtz 
began to pubbsh it m the Ada eruditorum of Leipzig For which 
reasons we reckon Mr Newton the first inventor, and arc of opinion 
that Mr Keill, m asserting the same, has been no ways injurious to 
Mr Leibnitz ’’ 

The report with the letters and other documents was printed 
(1712) undei the title Commerctum epistolicum D Johannis 
CoUtns et altorum de analyst piomota, fussu Societatis Regiae 
in lucem editum, not at first for publication An account of the 
contents of the Commerctum epistolicum was printed in the 
Philosophical Transactions for 1715. A second edition of the 
Commerctum epistolicum was published m 1722 The dispute 
was continued for many years after the death of Leibmtz in 1716. 
To translate the words of Montz Cantor, it “ redounded to the 
discredit of all concerned “ 

29, One lamentable consequence of the dispute was a severance 
of British methods from continental ones In Great Britain 
It became a point of honour to use fluxions and other 
Newtonian methods, while on the continent the Mn^ ciw- 
notation of Leibnitz was universally adopted This tineatat 
severance did not at first prevent a great advance in ecbooinot 
mathematics in Great Britain So long as attention 
was (Tirected to problems in which there is but one 
independent variable (the time, or the abscissa of a point of a 
curve), and all the other variables depend upon this one, the 
fluxional notation could be used as wen as the differential and 
integral notation, though perhaps not quite so easily. Up to 
about the middle of the 18th century important discoveries 
continued to be made by the use of the method of flu^ons. 
It was the introduction of partial differentiation by Leonhard 
Euler (1734) and Alexis Claude Clairaut (1739), and the develop- 
ments which followed upon the systematic use of partial differ- 
ential coefficients, which led to Great Britain being left behind, 
and it was not until after the reintroduction of continental 
methods into England by Sir John Herschel, George Peacock 
and Charles Babbage in 1815 that British mathematics began 
to flourish again. The exclusion of continental mathematics 
from Great Britain was not accompanied by any exclusion, 
of British mathematics from the continent. The discoveries 
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of Brook Taylor and Colin Maclaunn were absorbed into the 
rf^idly growing continental analysis, and the more precise 
conceptions reached through a critical scrutiny of the true nature 
of Newton’s fluxions and moments stimulated a like scrutiny 
of the basis of the method of differentials. 

30. This method had met with opposition from the first 
Christiaan Huygens, whose opinion carried more weight than 
Opposh other scientific man of the day, declared 

Uea that the employment of differentials was unnecessary, 
to thp and that Leibnitz’s second differential was meaningless 
caiatiuB. (1691) A Dutch physician named Bernhard Nieu- 
wentijt attacked the method on account of the use of quantities 
which are at one stage of the process treated as somethings and 
at a later stage as nothings, and he was especially severe m 
commenting upon the second and higher differentials (1694, 1695) 
Other attacks were made by Michel Rollc (1701), but they 
were directed rather against matters of detail than agamst the 
general principles The fact is that, although Leibnitz in his 
answers to Nicuwentijt (1695), and to Rolle (1702), indicated 
that the processes of the calculus could be justified by the 
methods of the ancient geometry, he never expressed himself 
very clearly on the subject of differentials, and he conveyed, 
probably without intending it, tlie impression that the calculus 
leads to correct results by compensation of errors. In England 
the method of fluxions had to face similar attacks George 
Berkeley, bishop and philosopher, wrote in 1734 a tract entitled 
The Analyst ; or a Dtscowrse addressed to an Infidel Mathemattcian, 
m which he proposed to destroy the presumption that the 
opinions of mathematicians m matters of faith are 
^***‘^^Mikely to be more trustworthy than those of divines, 
trover^' by contending that in the much vaunted fluxional 
calculus there are mysteries which are accepted 
uncjuestioningly by the mathematicians, but are incapable of 
logical demonstration. Berkeley’s criticism was levelled against 
all infinitesimals, that is to say, all quantities vaguely conceived 
as in some intermediate state between nuhity and finiteness, 
as he took Newton’s moments to be conceived The tract 
occasioned a controversy which had the important consequence 
of making it plain that all arguments about infinitesimals must 
be given up, and the calculus must be founded on the method of 
limits During the controversy Benjamin Robins gave an 
exceedingly clear explanation of Newton’s theories of fluxions 
and of pnme and ultimate ratios regarded as theories of limits 
In this explanation he pointed out that Newton’s moment 
(Leibnitz’s “ differential ”) is to be regarded as so much of the 
actual difference between two neighbouring values of a variable 
as is needful for the formation of the fluxion (or differential 
coefficient) (see G A Gibson, “ The Analyst Controversy,” 
Proc Math Soc , Edinburgh, xvii , 1899^ Colm Maclaunn 
published in 1742 a Treatise of Fluxions, in which he reduced 
the whole theory to a theory of limits, and demonstrated it by 
the method of Archimedes. This notion was gradually trans- 
ferred to the continental mathematicians Leonhard Euler 
in his InsMutiones calculi dtffermtiahs (1755) reduced to the 
position of one who asserts that all differentials are zero, but, 
as the product of zero and any finite quantity is zero, the ratio 
of two zeros can be a finite quantity which it is the business 
of the calculus to determine. Jean le Rond d’Alembert in the 
Encyclopidie methodique (1755, 2nd ed 1784) declared that 
differentials were unnecessary, and that Leibnitz’s calculus was 
a calculus of mutually compensating errors, while Newton’s 
method was entirely ngorous. D’Alembert’s opmion of Leibnitz’s 
calculus was expressed also by Lazare N M. Carnot m his 
Reflexions sur la metaphysique du calctd infinitesinuil (1799) 
and by Joseph Louis de la Grange (generally called Lagrange) 
in writings from 1760 onwards I^agrange proposed in his 
Thiorie des fonctions analytiques (1797) to found the whole of the 
calculus on the theory of senes. It was not until 1823 that a 
treatise on the differential calculus founded upon the method 
t>f limits was published. The treatise was the Risumi des Ufons 
. . sur le calctd tnfiniUstmal of Augustin Lxxiis Cauchy. 
Since that time it has been understood that the use of tl^ 


phrase “ infinitely small ” m any mathematical argument 
IS a figurative mode of expression pointing to a 
limiting process. In the opimon of many eminent 
mathematicians such modes of expression are 
(onfusmg to students, but in treatises on the 
calculus the traditional modes of expression are still largely 
adopted 

31 Defective modes of expression did not hmder constructive 
work It was the great merit of Leibnitz’s symbolism that 
a mathematician who used it knew what was to be 
done in order to formulate any problem analytically, moUciu 
even though he might not be absolutely clear as to the *«/» of 
proper interpretation of the symbols, or able to render •oodtrm 
a satisfactory account of them While new and varied *°*‘^*"' 
results were promptly obtained by usmg them, a long time elapsed 
before the theory of them was placed on a sound basis Even 
after Cauchy had formulated his theory much remained to be 
done, both in the rapidly growing department of complex 
variables, and in the regions opened up by the theory of expan- 
sions in trigonometric senes. In both directions it was seen 
that ngorous demonstration demanded greater precision in 
regard to fundamental notions, and the requirement of precision 
led to a gradual shifting of the basis of analysis from geometrical 
mtuition to arithmetical law A sketch of the outcome of this 
movement — the “ anthmetization of analysis,” as it has been 
called — will be found m Function Its general tendency has 
been to show that many theories and processes, at first accepted 
a.s of general validity, are liable to exceptions, and much of the 
work of the analysts of the latter half of the 19th century was 
directed to discovering the most general conditions m which 
particular processes, frequently but not universally applicable, 
can be used without scruple. 


Ill Outlines of the Infinitesimal Calculus. 

32 The general notions of functionabty, limits and continuity 
are explained in the article Function Illustiations of the more 
immediate ways m which these notions present themselves m 
the development of the differential and integral calculus will be 
useful m what follows 


33 Let y be given as a function of x, or, more generally, let x 
and y be given as functions of a variable t The first of these cases 
IS included m the second by putting = I If certain 
conditions are satisfied the aggregate of the points do- 
termraed by the functional relations form a curve The ^ 

first condition is that the aggregate of the values of / to 
which va’ucs of x and y correspond must bo continuous, or, in other 
words, that these values must consist of all real numbers, or of all 
those real numbers which lie between assigned extreme numbers 
When this condition is satisfied the points are " ordered,” and their 
order is determined by the order of the numbers t, supposed to be 
arranged ui order 01 uicrcasing or decreasmg magnitude , also 
there are two senses of description of the curve, according as t is 
taken to mcrease or to dimimsh The second condition is that 
the aggregate of the points which are determmed by the functional 
relations must be " continuous ” This condition means that, if 
any pomt P determmed by a valim of t is taken, and any distance 3, 
however small, is chosen, it « possible to find two 


aggregate which are such that (j ) P is betwwi < 
R, are any pomts between Q a ' 


> points Q, Q' of the 
en Q and Q , (li ) if 

. ^ . J and Q' the distance RR' is leas 

than 8 The meaning of the word " between ” in this statement 
is fixed by the ordering of the pomts. Sometimes additional con- 
ditions are imposed upon the functional relations before they are 
regarded as demung a curve An aggregate of points which satisfies 
the two conditions stated 
above is sometimes called a 
” Jordan curve ” It by no 
means follows that every 
curve of this kmd has a tan- 
gent. In order that the curve 
may have a tangent rmmmuitm 
at P it is necessary ^“'*»"** 
that, if any angle a, however 
small, is ^lecified, a distance 8 
can be found such that when 
P is between Q and O', and 
PQ and PQ' are less ^n 8, 
the angle RPR' is leas than 
a tot all pairs of pomts R, R' which are between P and Q, or 
between P and & (fig 8) VVhen this condition is satisfied y is a 
functioa of x wl^h has a differential coefficient. The only way of 
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finding out whether this condition i3 satisfied or not is to attempt 
to form the differential coefficient. If the quotient of differences 
Xyj^^ has a limit when A.r tends to zero, y is a differentiable function 
of X, anil the limit m imestion is the differential coefficient The 
dtnved function, or differential coefficient, of a function f{x) is 
always dthned by the formula 




df{x) 

dx~ 


Inn * ,, 


f{x + h)-ni) 
> h 


Rules for the formation of differential coefficients in particular cases 
have been given m § ii alxive The definition of a differential 
coefficient, and the rules of iMferentiation, aic quite independent of 
any geometrical interpretation, such as that concerning tangents to 
a curve, and the tangent to a curve is pioperly defined by means of 
the differential coefficient of a function, not the differential co- 
efficient by me.ans of the tangent 

It may happen that the limit employed in defining the differential 
coefficient has one value when h approaches zero through positive 
values, and a different value when h approaches zero 
through negative values The two limits are then called 
alv0aaa ‘^progressive” and "regressive” differential co- 

efficients In applications to dynamics, when x denotes 
tiMiT, ® coordmate and t the time, dx/dt denotes a velocity If 

’ the velocity is changed suddenly the pro^ressne differ- 

ential coefficient measures the velocity just after the 
change, and the regressive differential coefficient measures the 
velocity just before the change Variable velocities are properly 
definea by means of differential coefficients 

.\11 geometrical limits may be specified m terms similar to those 
employed m specifying the tangent to a curve ; in difficult cases 
. they must be so specined Geometrical intuition may fail 

Anma. answer the question of the existence or non-existence 

of the appropriate limits In the last resort the definitions of many 
quantities of geometrical import must be analytical, not geometrical 
Vs illustrations of this statement we may take the definitions of the 
areas and lengths of curves We may not assume that every curve 
has an area or a length lo find out whether a curve has an area 
or not, we must ascertain whether tJic limit expressed by jydx 
exists When the limit exists the curve has an area The denmtion 
of the integral is quite independent of any geometrical interpretation 
I he length of a curve again is defined by means of a limiting process 
IvCt P, Q be two points of a curve, and RpRj, R„_j a set of 
uitci mediate points of the curve, supposed to be described m the 
sense in which Q comes after P The points R are supposed to be 
reached successively in the order of the suffixes when the curve is 
describeil m this sense We form a sum of lengths of chord.s 

PR, + RjR,+ + R« iQ 

If this sum has a limit when the number of the points R is increased 
indefinitely and the lengths of all the chords are dimimshed inde- 
, . finitely, this limit is the length of the arc PQ The limit 

is the same whatever law may lie adopted for inserting 
curvta. intermediate points R and diminishing the lengths 
of tlie chords. It appears from this statement that the differential 
clement of the arc of a curve is fhe length of the chord joining two 
neighbouring points In accordance with the fundamental artifice 
for forming differentials (« 9, 10), the differential clenient of arc ds 
may be expressed by the formula 


of which the right-hand member is really the measure of the distance 
between two neighbouring points on the tangent The square root 
must be taken to be positive We may descrilie this differential 
element as bemg so much of the actual arc between two neighbouring 
points as need be retained for the purpose of forming the mtegrm 
expression for an arc This is a description, not a definition, because 
the length of the short arc itself is only definable by means of the 
integral expression Similar considerations to those used in defining 
the areas of plane figures and the lengths of plane curves are ap- 
plicable to the formation of expressions for differential elements of 
\ olurac or of the areas of curvea surfaces 

34 In regard to differential coefficients it is an important theorem 
that, if the derived function /'(x) vanishes at all points of an inteival, 

. . the function f{x) is constant m the mterval It follows 

that, if two functions have the same derived function 
MTaiioa differ by a constant Conversely, indefinite 

• mtegrals are indetemunate to the extent of an additive 
constant 

35 The differential coefficient dyjdx, or the derived function 

/'(r), IS itself a function of and its differential coefficient is denoted 
Hixbar d^ldx* In the second of these notations 

diluna- regards as tlie symbol of an operation, that of 

Hai CO- * differentiation with respect to x, and the index a means 
ettletaata operation is repeated In like manner we may 

express the results of w successive differentiations by 
/|'"(a^) or by d^yjdx* When the second differentia] coefficient 
exists, or the first is differentiable, we have the relation 

(.) 

The limit expiessed by the right-hand member of this eqnation may 


exist in caMis m which f'(x) does not exist or is not differentiable 
Ihe result that, when the limit here expressed can be shown to 
vanish at all poinl.s of an interval, then f{x) must be a Imear fimction 
of X m the interval, is important 

Tlie relation (i ) is a particular case of the more general relation 
/(-'(r) =: hm + nh) - nt{{x + (11 - r)A} 

+ + (« - 2 )*} - + ( - i)"/(Ar) J (11 ) 

As m the case of relation (1 ) the limit expressed by the right hand 
member may exist although some or all of the derived functions 
r(*)> /"W, (*) do not exist 

C^rrespondmg to the rule m of § 11 we have the rule for forming 
the nth differential coefficient of a product m the form 



where the coefficients are those of the expansion of (1 +x)” m 
j powers of x (n bemg a positive integer) The rule is due to Leibnitz, 
(*695) 

Dtfferenttals of higher orders may be introduced in the same way 
as the differential of the first order In general when ys=/(x), the 
nth differential d"y is defined by the equation 
dy=^fi’')(x){dxy>, 

in which dx is the (arbitrary) differential of x 

When dfdx is regarded as a .single symbol of operation the symbol 
f dx represents the inverse operation If the former is denoted 
by D, the latter may be denoted by D"* D" means that 
the operation D is to be performed n times m succession , 

D-« that the operation of forming the indefinite integral 
is to be performed « times m succession Leibnitz's ” 
course of thought (§ 24) naturally led him to inquire after an inter- 
pretation of D" where n is not an integer For an account of the 
researches to which this mimiry gave rise, reference may be made 
to the article by A Voss in E»ry d math Wtss Bd u A 2 (Leipzig, 
1899) The matter is referred to as " fractional ” or " generalized " 
differentiation 

36 After the formation of differential coefficients the most im- 
portant theorem of the differential calculus is the theorem of tntcr- 
medtate value (" theorem of mean 
value,” ” theorem of finite incre- 
ments,” " Rolle’s theorem,” are 
other names for it) This tb**orem 
may be explained as follows 
Let A, B be two points of a curve y = f(x) 

(fig ^ Then there is a point P between A 
and B at which the tangent is parallel to 
the secant AB Ihis theorem is expressed 
analytically m the statement that if f'{x) is continuous between a 
and fc, there is a value x^ of x between a and 6 which has the pro- 
perty expressed by the equation 


of later- 
mediate 
value. 



Fig 9 




to 


The value xi can be expressed m the form a + e{b-a) where is a 
number between o and i 

A slightly more general theorem was given by Cauchy (1823) to 
the effect that, if f{x) and F'(;r) are continuous between x~a and 
x = b, then there is a number & between o and i which has the property 
expressed by the equation 

F(6) -F(«)_F'{« + «(*-«) 1 

m-na) r{a+ejr-a)} 

The theorem expressed by the relation (i ) was first noted by Rolle 
(1690) for the case where f{x) is a rational mtegral function which 
vanishes when x = a and al'-o when x = 6 The general theorem was 
given by Lagrange (1797) Its fundam'*ntal importance was first 
recognized by Cauchy (1823). It may be observed here that the 
theorem of integral calculus expressed by the equation 

F(6) - F(a) =: J*F'{x)rfx 

follows at once from the definition of an integral and the theorem of 
intermediate value 

The theoiem of intermediate value may be generalized m ihe 
statement that, if /(x) and all its differential coefficients up to the 
nth mclusive are continuous m the mterval between x = n x = *, 
then there is a number 9 between o and i which has the^propertv 
expressed by the eqnation 

m + (6 - «v'(«) + + . + <|z_^'^/(«-i)(a) 

+ + (I) 


37 This theory provides a means for computmg the values of a 
function at pomts near to an ass^ed pomt when the value of the 
function and its differential coemaents at the assigned _ 
point are known. The function is expressed by a terrain- * 

ated series, and, whea the remainder tends to zero as n *"*®**®* 
mcreases, it may be transformed into an infinite series The theorem 
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was first given by Brook Taylor m his Methodus Incrementorum (1717) 
as a corollary to a theorem concerning finite differences Taylor 
gave the expression for /(^f + r) m terms of f{x), . as an 

infinite series proceedmg by powers of s His notation was that 
appropriate to the method of fluxions which he used This rule for 
expressmg a function as an mfimte senes is known as Taylor’s 
theorem The relation (1 ), in which the remainder after « terms is 
put m evidence, was fiist obtained by Lagrange (1797)' Another 
form of the remamder was given by Cauchy (1823) viz , 

The conditions of vaJidity of Taylor’s expansion 111 an infinite series 
have been investigated very completely by A Pringsheim {Math 
Ann Bd xUv , 1894) It is not sufficient that the function and all 
its differential coefficients should be finite at ^ = a , there must be a 
neighbourhood of a within which Cauchy’s form of the remainder 
tends to zero as n increases (cf Function) 

An example of the necessity of this condition is afforded by the 
function f{x) which is given by the equation 
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/(v) = 


1 +x-i 




(-I)« 




The sum of the series 


(O 


(u) 


f{o)+xr{o) + y^(o) + 

IS the same as that of the senes 

-x^e-'*^ + x*e •*- 

It IS easy to prove that this is less than e~^ when x lies between o and 
I, and also that /(v) is greater than c ’ when rsi/v's Hence the 
sum of the senes (1 ) is not equal to the sum of the series (11 ) 

The particular case of Taylor’s theorem m which a 5=0 is often 
railed Maclaurm’s theorem, because it was first explicitly stated by 
Colin Maclaurm in his Treatise of Fluxions (1742) Maclaunn like 
Taylor worked exclusively with the fluxional calculus 

Examples of expansions in senes had been known for some time 
The series for log (i+x) was obtained by Nicolaus Mercator (1668) 
by expandmg (i+x)~^ by the method of algebraic 
division, and mtegratmg the series term by term He 


regarded his result* as a " quadrature of the hyperbola ” 
Merles Newton (i 06 g) obtained the expansion of sm~*x by ex- 
pandmg (i - x'^)-^ by the binomial theorem and integrat- 
ing the series term by term James Gregory (1671) gave the series 
for tan-*;r Newton also obtained the series for sin x, cos r, and e» 
by reversion of senes (1669) The symbol e for the base of the 
Napierian logarithms was introduced by Euler (1739) All these 
series can be obtained at once by Taylor’s theorem James Gregory 
found also the first few terms of the series for tan x and sec x , the 
terms of these series may be found successively by Taylor's theorem, 
but the numerical coefficient of the general term cannot be obtained 
in this way 

Taylor's theorem for the expansion of a function m a power series 
was the basis of Lagrange's theory of functions, and it is funda- 
mental also in the theory of analytic functions of a complex vanable 
as developed later by Karl Weierstrass It has also numerous 
applications to problems of maxima and minima and to analytical 
geometry These matters arc treated m the appropriate articles 
The forms of the coefficients m the series for tan x and sec x can 
be expressed most simply m terms of a set of numbers introduced by 
James Bernoulli in ms treatise on probabihty entitled Ars Con- 
jectandi (1713) These numbers Bj, B„ called Bernoulli's 
numbers, are the coefficients so denote m the formula 

1 2 2 I 4I 61 ’ 

and they are connected with the sums of powers of the reciprocals of 
the natural numbers by equations of the type 


The function 


R _ {2»») > / * 4. * . * j. ^ 


m - 


2 I 


- BjX^ - 


has been called Bernoulli’s function of the mth order by J L Raabe 
(Crelle's J. /. Math, Bd xUi., 1851) Bernoulli’s numbers and 
functions are of especial importance in the calculus of fimte differ- 
ences (see the article by D Sehwanoff m Ency d math Wtss Bd 
i, E , 1901) 

When X is given m terms of y by means of a power senes of the form 
* = y(Co + + Cay* + . ) {Co 4 >o) = yf^{y), say, 

there anses the problem of expressmg y as a power senes m x This 
problem is that of reversion of series It can be shown that provided 
the absolute value of x ts not too great, 

X I 1 


To this problem is reducible that of expanding y m powers of x when 
X and y are connected by an ecjualion of the form 
y = a + x/(y), 

for which problem Lagrange (1770) obtauied the formula 






tadeter- 

mlaate 

forms 


-ypsr 

I’lO 10 


For the history of the problem and the generalizations of Lagrange's 
result leference may be made to O. Stolz, GrundsUge d Dtff u Jut. 
Rechnung, T 2 (Leipzig, 1896) 

38 •Vii important application of the theorem of mtermidiate 
value and its generalization can be made to the problem of evaluating 
certain limits If two functions 0(x) and V'(^) 
vanish a.t x -a, the fraction </){x)/\(/{x) may have a finite 
limit at a This limit is described as the limit of an 
" indeterminate form " Such indetermmate forms were 
considered first by de rHospital (1696) to whom the problem of 
evaluating the limit presented itself m the form of tracing the cmivo 
y^ft>{x)l\f>{x) mar the oidinate r = ji, when 
the curves y = ff>{x) and y - both cross 
the axis of x at the same point as this 
ordinate In fig 10 PA and QA represent 
short arcs of the curves 0, f, chosen so 
that P and Q have the same abscissa 
The value of the ordinate of the corre- 
sponding point R of the compound curve is 
given by the ratio of llie ordmates PM, 

(^M De I’Hospital tieated PM and QM 
as "infinitesimal, ” so that the equations 
PM AM^^'(a) and QM AM^^'(a) could 
be assumed to hold, and he arrived at the result tliat the " true 
value ’’ of i>{a)j\}/{a) is (p’{a)/^'{a) It can be proved rigorously that, 
if \f/'(x) does not vanish &tx-a, while 0(11) =0 and =0, then 

It can be proved further if that and are the differential 
coefficients of lowest ordci of <p(x) and which do not vanish at 
x=:a, and if w = «, then 

hm 

If m > « the limit is zero , but if m < « the function represented by 
the quotient <p{x)j\j/{x) " becomes infinite" at ;ir = 0 If the value of 
the function at x = a is not assigned by the definition of the function, 
the function does not exist at x = a, and the meaning of the statement 
that it " becomes infinite " is that it has no finite limit The state- 
ment does not mean that the function has a value which we call 
infinity There is no such value (see Function) 

Such indeterminate forms as that described above are said to be 
of the iotm 0/0 Other indetermmate forms are presented m the 
form o X w , or i ^ or » /« , or w - go The most notable of the 
forms I*® IS hm **=o(i + x)^!^, which is e The case m which <p{x) and 
\l/(x) both tend to become infinite at x = a is reducible to the case m 
which both the functions tend to become infinite when x is increased 
indefinitely If and ^'(x) have determmate finite limits when 
X is increased indefinitely, while if>{x) and yff{x) are determmately 
(positively or negatively) mfimte, we have the result expressed by the 
equation 

_lim ,^„4>'{x) 






"^(jr) fun',,,' 

For the meamng of the statement that d>{x) and ^{x) are determmately 
mfimte reference may be made to the article Function The evalua- 
tion of forms of the type oo/go leads to a scale of mcreasmg " in- 
finities," each being mfimte m comparison with the preceding 
Such a scale is 

log;r, x,x^, . X", . e*, x*, 

each of the limits expressed by such forms as hm ^_„^{r)/f(x), 
where d>{x) precedes ^(x) m the scale, is zero The construction 
of such semes, along with the problem of constructmg a complete 
scale, was discussed m numerous wntmgs by Paul du Bois-Reymond 
(see m particular. Math Ann. Bd. xi , 1877) For the general 
problem of indetermmate forms reference may be made to the article 
W A Pnngsheim m Ency. d math Wtss Bd. u , A i (1899) 
I^rms of the type 0/0 presented themselves to early waters on 
analytical geometiy m connexion with the determmation of the 
tangents at a double point of a curve ; forms of the type oo /oo 
presented themselves m like manner m connexion with ^e deter- 
mmation of asymptotes of curves. The evaluation of limits has 
mnumerable apphcations m all parts of analysis Cauchy's A nalyse 
algibrtque (1821) was an epoch-maLking treatise on limits 

If a function 4 >{x) becomes mfimte at x = a, amd another function 
^(x) also becomes mfimte at x = a in such a way that A{x)l\f/{x) 
has a finite limit C, we say that q>{x) and ^(x) become mfimte 
of the same order" We may write q»{x\siQ^(x) + (t>i{x), where 
= thus ^,(4r) IS of a lower order than 4 >{x)\ 

It may be finite or mfimte at x=: a. If it is finite, we describe C^{x) 

XIV. 18 
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as the " infinite part " of <)>()(). The resolution of a function which 
becomes infinite into an infinite part and a finite part can often be 
effected by taking the infinite part to be infinite of the same order 
as one of the functions in the scale written above, or in some more 
comprehensive scale Ihis resolution is the inverse of the process of 
evaluating an indeterminate form of the type oo - « 

hor example hm and equal to 

and the function (e* - i) ‘ can be expanded in a jiowtr senes 
in 4? 

39 The nature of a function of two or more variables, and the 
meanings to be attached to continuity and limits m respect of such 

functaons, have been explained under Function The 
FuaetlooM thiofems of differential calculus which relate to such 
functions are m general the same whether the number 
rarlMMM. variables is two or any greater number, and it will 
generally lie convenient to state the theorems for two variables 

40 Let u or /(X, y) denote a function of two variables x and y 
If we regard y as constant, uoc f becomes a function of one variable x, 

and we may seek to differentiate it with respect to x. 

function of x is differentiable, the differential 
coefficient M’hich » formed m this way is called the 
tiaiioa. .. pj^rtial differential coeffiaent '* of « or / with reflect to 

X, .ind is denoted by or The symbol ” 3 " was appropriated 

for partial differentiation by C G T Jacobi (1841) It had before 
been written indifferently with " li '' as a cymbol of differentiation 

Luler had written for fh® partial differential coefficient of 

/ with respect to v Sometimes it is desirable to put m evidence the 
vatiablc which is treated as constant, and then the partial differential 

coefficient is written "" ®orirse is often 

adopted by writers on Thermodynamics Sometimes the symbols 
d or 0 are dropped, and the partial differential coefficient is denoted by 
Uj or As a definition of the partial differential coefficient we have 
the formula 


3 / 

0X 


=hra 


/(v + ;», y) -/( t, y) 
Aa-o ^ 


In the same way we may form the partial diffciential coefficient with 
respect to y by treating x as a constant 

The introduction of partial differential coefficients enables us to 
solve at once for a surface a problem analogous to the problem of 
tangents for a curve , and it also enables us to take the first step m 
the solution of the problem of maxima and minima for a function 
of several variables If Uie eijuation of a surface is expressed m the 
form x-“/(x, y), the direction cosines of the normal to the surface 

at any point are in the ratios H / is a maximum or a 

minimum at (x, y), then 0//0x and 0//0y vanish at that point. 

In applications of the differential calculus to mathematical physics 
we are m general concerned with functions of three variables x, y, x, 
which represent the coordinates of a point , and then considerable 
importance attaches to piartial differential coeffiaents which are 
formed by a particular rule Let F(x, y, r) be the function, P a point 
(x, y, 1), P' a neighlxmnng point (x + Av, y + Ay, r + Ax), and let As 
be the length of PP' The value of F(x, y, z) at P may be denoted 
shortly by F(P) A bmit of the same nature as a partial differential 
coefficient is expressed by the formula 


lun 


F(P') - F(P) 
'As ’ 


in which As is diminished imlefinitely by bnngitig P' up to P, and P' 
IS supposed to approach P along a straight line, for example, the 
tangent to a curve or the normal to a surface The hmit in ijuestion 
IS denoted by 0 F/ 0 A, in which it is understood that h indicates a 
direction, that of PP' If /, m, n are the direction cosmes of the 
limiting direction of the hne PP', supposed drawn from P to P', then 


0 F , 0 F 


0 F 0 F 


The operation of forming 0 F/ 3 A is called " differeotiatKm with respect 
to an axis ’* or *' vector differentiation *’ 

4I. The most important theorem m regard to partial differential 
comments is tlie tJteorem of the total dtffertnhal We may write down 
the equation 

rfiM/cm + h,b + k)- f{a, 6) == /(a + *, 6 + A) - /(a, 6 + A) 

^ + /(a, 6 + *)-/(«, 6) 

U /.. is a continuous function of x when x lies between a 
tnJ. ^d a + A and y — fi + A, and if further /« is a continuous 
function of y when y hes between b and A 4 A, there exist 
values of 9 and 4 which lie between o and i and have the properties 
expressed by the equations 

/(a 4- A, 6 + A) _ /(«, 6 + A) = A/,(a + aA, 6 + A). 

A«.6 + A)-/(«,6)*A/,i«,A + „A). 

Further, /,(a + tfA, 6 + A) and /,(a, A + ijA) tend to the limits /,(a, A) 
and /^(o, h) when A and A tend to zero, provided the differential 


df^'^Jx+^^dy 


coefficients /„ /, are contmuons at the point {a, b) Hence m this case 
the above equation can be writtim 

/(« + A, A t A) - f{a, b) = A/.(«, b) + b) + R, 

where 

R R 

A=o, k-o -^ hm = o 

In accordance with the notation of diflOTentials this equation gives 
3 x 

Just as m the case of functions of one vanable, dx and dy are arliitrary 
finite differences, and df is not the difference of two vnlues of /, but 
u 90 much of this difference as need be retamed for the purpose of 
forming differential coeffi<ients 

1 he theorem of the total differential is immediately applicable to 
the differentiat'on of tmpltcti functions When y is a function of x 
which IS given by an equation of the form /(x, y) =0, and it is cither 
impossible or mconvenient to solve this equation so as to express y 
as an explicit function of x, the differential coefficient dyfdx can be 
formed without solving the equation We have at once 

dx oxj 0y 

1 his rule was known, m all essentials, to Fermat and de Sluse before 
the invention of the algorithm of the differential calculus 

An important theorem, first proved by Euler, is immediately 
deducible from the theorem of the total differential If /(r, y) is 
a homogeneous function ol degree n then 

The theorem is applicable to functions of any number of variables 
and IS generally known as Euler’s theorem of homogeneous functions 
42 Many problems in which partial differential coefficients 
occur are simplified by the mtroduction of certain determinants 
called " Jacobians " or " functional detexinmants.” 

They were mtioduced into Analysis by C. G. J. Jacobi"”**^* *' 
(7 /, Math . Crelle, Bd n, i«4J, p 319) 'The Jacobian of u^, 
Ma» • respect to x„ x^, . x„ is the determinant 



0«j 

du. 

0Xj 

PXj 


0«o 

0Ma 


7ix\ 

av! 

oTji 


0M„ 

( 



OXn 


m which the constituents of the rth row are the n partial differential 
coefficients of u, with respect to tJie n variables x 1 his determmant 
IS expressed shortly by 

, U„ ) 

3 (r,' Xa, , x„y 

Jacobians possess many properties analogous to those of ordmary 
differential coefficients, for example, the foUowmg — 

9(»i. , O ^ 3 (^ii ^ 2 , , _ j 

0"{Xi, X2,...,X„) 0 («i,X 4 , . ’ 

r(Ui. Nn) ^ 9 {yi, Vi, . yt.) ^ ?(Mlj_ , M«) 

d{y], y,> . y») Hx,ix,, ,x„) hix^, x^, ,a„) 

If H functions [u,, u^. .u„) of n variables (i„ x., . , xj are 

not independent, out are connected by a relation /(«!, u^, . «„) 
= 0, tlien 

0 (Xi, X„ 

and, conversely, when this condition is satisfied identically the 
functions Mj, , m„ are not indepentient 
43. Partial differential coefficients of the second and higher 
orders can be formed m the same way as those of the first order 
For example, when there are two variables x, y, the first . 
partial derivatives dffdx and df/dy are functions of x and . 

y, which we may seek to differentiate partially with . 
respect to x or y The most ii^ortant theorem in re- 
lanon to partial differential coefficients of orders lugher 
than the first is the theorem that the values of such 
coefficients do not dewnd upon the order in which the differentia- 
tions are performed. example, we have the equation 

This theorem is not true without lunitatioa. The condmons for its 


, Xn) 


ential coefficients concerned should be continuous functions of x, y. 
In consequence of the relation (i.) the differential coefficients ex- 
pressed m the two members of this relation are written 

a*/ 0V 
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The differential coefficient 

in which p + q-\-r^n, is formed by differentiating p times with 
reflect to x, q times with respect to y, r timvis with respect to »y the 
di&rentiatKiiis being performed in any order Abbreviated nota* 
tions are sometimes us^ in such forms as 

*xPy^zr 

DxfferenticUs of higher orders are introduced by the defining 
equation 

= + • • • 

in which the expression developed by the binomial 

theorem in the same way as if dx^ and dy^ were numbers, and 

(?*)'(!)’ / IS replaced by there are more tlian 

two variables the multinomial theorem must be used instead of the 
binomial theorem 

The problem of formmg the second and higher diffeiential co- 
efficients of implvcit functions can be solved at once by means of 
partial differential coefficients For example, if f{x, y)~o is the 
equation defining y as a function ol x, we have 

cry ( df\-u ( cf \Hiy Jf .df. av ^ / a/y 07 ^ 

The differential expression Xdx + Ydy, in which both X and Y are 
functions of the two variables x and y, is a total differential if there 
exists a function f ol x and y which is such that 

e//ex=x, 0//3y:»Y 

When this is the case we have the relation 

0 Y/ 0 Ar-- 0 Ar/ 0 y (ii) 

Conversely, when this equation is satisfied there exists a function / 
which is .such that 

df^Xdx + Ydy 

The expression Xdx + Ydy in which X and Y are connected by the 
relation (u ) is often described as a " [lerfect differential.” The 
theory of the perfect differential can be extended to functions of n 
variables, and in this case there arc in(M - i) sucli relations as (u ) 

In the case of a function of two variable'^ x,y an abbreviated 
notation is often adopteti for differential coelficicnts The function 
being denoted by e, we write 

. ^ f „ 0 ^ 0x 07 (Pz 

p,q,r.s,tiox^^, p 

Partial differential coefficients of the second order are important 
in geometry as expressing the curvature of surfaces When a surface 
is given by an equation of the form z — f(v, y), the lines of curvature 
are determined by the equation 
{(i + q^s - pqt) (dy)^ + {(l i- q'^)r - {i + p^)t}dxdy 

~ + P'^)s - Pqr\ (dx)’=o, 

and the principal radii of curvature are the values of R which 
satisfy the equation 

R’ti'f - s®) - R {(1 t- ?*)♦' - 2/)?5 (i + p^t) + p" + 9 ®) 

+ (l +p® + 9®)»arO. 

44 The problem of change of variables was first considered by 
Brook Taylor m his Methodus incrementornm In the case con- 
^ . sidered by Taylor y is expressed as a function of z, and z 

as a function of r, and it is desired to express the differ- 
yme.mmHe. coefficients of y with respect to r without eliminating 

z The result can be obtained at once by the rules for differentiating 
a product and a function of a function We have 
dy _ dy dz 
lSx~ dz dx' 

d*y _dy drz d^ ^ fdz\^ 
dP dz dx^^ d? \dx ) ’ 
d^y d^^^z dPy dz cPz ePy fdzY 
dz dx* ^dz"* dx dx^^ dz^ \dx J ’ 

The introduction of partial differential coefficients enjvbles us to 
deal with more general cases of change of variables than that con- 
sidered above If u, v are new variables, and x, y are connected with 
them by equations of the type 

x=fi{u,v), y=U(u,v), (1) 

while y IS eitlier an explicit or an imphat function of x, we have the 
problem of expressing the differential coefficients of various orders of 
y with respect to x in terms of the differential coefficients of v with 
respect to u We have 

dfydv' 

'j dll. 


^y~(lL% + ^ //Df, 0/, dv 

dx ~ Vf>M 0 t; 3 a// \ SuT “tv du 


by the rule of the total differentiaL In the same way, by means of 
differentials of higher orders, we may express 3 *y/ 3 x*, and so on 
Equations such as (i.) may be mterpreted as effecting a treutsfor- 
motion by which a pomt (a, v) n, made to correspond to a point (x, y). 
The whole theory of transformatious, and of functions, or ditleronti^ 
expre.ssKM», wluoh remam invariant under groups of transforma* 
tions, has b^n studied exhaustively by Sophus Lie (see, ui particular, 
bis Theorio der Transformationsgrup^n, I^[)«ig, i88lJ-ifi93). (See 
also DlFFSJtENTIAL EQUATIONS and GROUPS) 

A more general problem of change of variables is presented when 
it IS desued to express the partial differential coefficieats of a function 
V with respect to x, y, . . m terms of those with respect to a, ti, . . .. 
where a, v, . . are connected witli x, y, . . . by any functional 
relations. When there are two variable x,y, and a, v are given 
functions of x, y, we have 

0V_8V0a aV0t- 
0x ^ 0r '’“Sv 0x’ 

0 V^ 0 V 0 « dVdv 
?y 0u 5 y "* ’0v 0y’ 

and the differential coefficients of higher orders are to be formed by 
repeated applications of the rule for differentiating a product and 
the rules of the type 

0 ^0U 0 0t? 0 

Sx "^t^xTa ^ 0 x 07 " 

When X, y are given functions of a, u , . we have, instead of the 

above, such equations as 

0 V_ 0 V 0 x^ 0 V 0 y 
0M 0x 0a cy 0a ’ 

and 0 V/ 0 A, 0 V/ 0 y can be found by solving these equations, pro- 
vided the Jacobian 0 (x, y)/d{u, v) is not xero The generalizatiou 
of this metnod for the case of more than two vanablos need not 
detain us 

In cases like that here considered it is sometimes more convenient 
not to regard the equatioas connecting x, y with a, v as effecting a 
pomi transformation, but to conMder the loci w<sconst, vtrcoiist 
as two ” families *’ of curves Then m any region of the plane of 
(x,y) m which the Jacobian 0 (x, y)/ 0 (a. v) does not vanish or liecome 
infinite, any pomt (x, y) is uniquely determined by the valiK‘s ol a 
and V which belong to the curves of tlic two families that pass ihrougli 
the pomt Such vanAble.s as a^ v are then described as curvilinear 
coordinates ” of the point This method is appbcablc to any number 
of variables When the loci const, mtersect each other at 
right angles, the vanables are ” orthogonal ” curviUnear coordinates 
1 hree-ihmensional systems of such coordinates Iiave inqxirlant 
applications m mathematical physics Reference may be made 
to G Lamft, Lefons sur les coordonn^es cuntltgnes (Pans, 1859), and 
to G. Darboux, Lefons sur les eoordonnies curvutgnes et systimss 
orthogonaux (Pans, 1898) 

When such a coordinate as « is connected with x and y by a 
functional relation of the form /(x, y, «)=o the curves «— const 
are a family of citvcs, and this family may be such that no two 
cuivcs of tne family have a common point Wlicn this is not the 
case the points m which a curve l{x,y,u)-=o is intersected by a 
curve /(x,y, u t Am) =0 tend to limiting positions as Aa is diminished 
mdefimtely The locus of these limiting positions is the ” envelojie ’* 
of the family, and m general it touches all the curves of the family 
It IS easy to see that, if u, v are the parameters of two families of 
curves which have envelopes, the Jacobian 0 (x, y), 0 (M, v) vanishew 
at all points on these envelopes. It is easy to see also that at any 
pomt w'hcre the reciprocal J.i.cobian T'fa, v)jd{x,y) vanuhes, a curve 
of the family u touches a curve of the family v. 

If three vanables x,y,z are connected by a functional relation 
fY,y^^)=o, one of them, z say, may be regarded as an implicit 
function of the other two, and the partial differential coefficienteof z 
with respect to x and y can be formed by the rule of the total differ- 
ential. We have 


0/ AV 0^ 0/ /c7 


and there is no difficulty m proceeding to express tlie lugher differ- 
ential coefficients There arises the problem of expressing the partial 
differential coefficients of x with respect to y and z m terms of those 
of z with respect to x and y. The problem » known as that of 
*' changing the dependent variable ” It is solveil by applying the 
rule of the total differential Similar considerations are appUcable 
to all cases m which n vanables arc connected by fewer than n 
equations 

45 Taylor’s theorem can be extended to functions ol several 
vanables In the case of two vanables the general for- Bxtnuloa 
mula, with a remainder after n terms, can be wntten r«r/or'« 
most simply m the form - ^ 


f(a +h,b+k) ~f{a, b) +df{a, b) + ^^tPf(a, b) + 

(n - 1)1 t) + d”f[a 6 + 0k), 


in which 



d-aa + OA, 6 + ek) = [(*0^ + y)\. 
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I he last expression is the remainder after « terms, and in it 0 
denotes some particular number between o and i. The results for 
three or more variables can be written in the same form. The ex- 
tension of Taylor's theorem was given by Lagrange (1797) ; the 
form wutten above is due to Cauchy (1823) For the validity of the 
theorem in this form it is necessary that all the differential co- 
efficients up to the nth should be continuous in a region bounded by 
x:=a hh y==b±h. When all the differential coefficients, no matter 
how high the order, are continuous m such a region, the theorem leads 
to an expansion of the function m a multiple power senes. Such 
expansions are just as important in analysis, geometry and mechames 
as expansions of functions of one variable Among the problems 
which are solved by means of such expansions are the problem of 
maxima and minima for functions of more than one variable (see 
Maxima and Minima) 

4O In treatises on the differential calculus much space is usually 
devoted to the differential geometry of curves and 
surfaces A few remarks and results relatmg to the 
curvea. differential geometry of plane curves are set down here 

(1 ) ll yf/ denotes the angle which the radius vector drawn from 
the origin makes with the tangent to a curve at a point whose polar 
coordinates are r, 9 and if p denotes the perpendicular Irom the 
origin to the tangent, then 

cos ysidrjds, sin \f/ ^fdBjds ’=‘pl*, 

whore ds denotes the element of arc The curve may be determined 
by an equation connecting p with r 

(n ) The locus of the foot of the perpendicular let fall from the 
origin upon the tangent to a curve at a point is called the pedal of the 
curve with resjiect to the origin The angle ^ for the pedal is the 
same as the angle yp for the curve. Hence the (p, r) equation of the 
iiodal can be deduced If the pedal is regarded as the pnmaiy curve, 
the curve of which it is the pedal is the " negative pedal of the 
primary We may have pedals of pedals and so on, also negative 
pedals of negative pedals and so on Negative pedals are usuadly 
determined as envelopes 

(ill ) If 0 denotes the angle which the tangent at any point makes 
with a fixed line, wo have 

(iv ) The “ average curvature ” of the arc As of a curve betiiccn 
two points IS measured by the quotient 

I As| 

where the upright lines denote, as usual, that the absolute value of 
the included expression is to be taken, and if> is tlie angle which the 
tangent makes with a fixed line, so that A<p is the angle between the 
tangents (or normals} at the iioints. As one of the points moves up 
to coincidence with the other this average curvature tends to a limit 
which IS the " curvature ” of the curve at the point. It is denoted 
by 

Sometimes the fright lines are omitted and a rule of signs is mven — 
Let the arc s of the curve be measured from some point mong the 
curve in a chosen sense^ and let the normal be drawn towards that 
side to which the curve is concave . if the normal is directed towards 
the left of an observer looking along the tangent in the chosen sense 
of description the curvature is re^oned positive, m the contrary 
case negative The differential dtp is often called the *' angle of 
contmgence " In the 14th century the size of the angle between a 
curve and its tangent seems to have been seriously debated, and 
the name *' angle of contmgence ’’ was then given to the sup^sed 
angle 

(v } The curvature of a curve at a pomt is the same as that of a 
certain circle which touches the curve at the point, and the " radius 

of curvature” p is the radius of this circle We have 

The centre of the circle is called the " centre of curvature " ; it 13 
the linutmg position of the point of intersection of the normal at the 
point and Qie normal at a neighlxiunng point, when the second point 
moves up to coincidence witn tlie first. If a circle is described to 
mtersect the curve at the point P and at two other points, and one of 
these two points is moved up to coincidence with P, the circle touches 
the curve at the pomt P and meets it m another point , the centre of 
the circle is then on the normal. As the third point now moves up 
to coincidence with P, the centre of the circle moves to the centre of 
curvature The circle is then said to ” osculate ” the curve, or to 
have ” contact of the second order " with it at P 

(vi.) The following are formulae for the radius of curvature — 

(vti } The pomts at wliich the curvature vanishes are " points of 
inflection.” If P is a p<Mnt of inflection and Q a neighbouring pomt. 


INFINITESIMAL CALCULUS 


[OUTLINES 

then, as Q moves up to coincidence with R the distance from P to 
the ^int of intersection of the normals at P and Q becomes greater 
than any distance that can be assigned. The equation which gives 
the abscissae of the points m which a straight line meets the curve 
being expressed m the form f(x) =0, the function /(x} has a factor 
(x -Xo)*, where Xj is the abscissa of the pomt of inflection P, and the 
line IS the tangent at P. When the factor (x - Xq) occurs (n + 1) times 
m /(x), the curve is said to have ” contact of the wth order ” with the 
line There is an obvious modification when the line is parallel to 
the axis of y 

(viii ) The locus of the centres of curvature, or envelope of the 
normals, of a curve is called the ” evolute ” A curve which has a 
given curve as evolute is called an " involute ” of the given curve 
All the involutes are ” parallel ” curves, that is to say, they are such 
that one is derived from another by markmg off a constant distance 
along the normal The involutes are " orthogonal trajectones ” of 
the tangents to the common evolute 

(ix ) The equation of an algebraic curve of the «th degree can be 
expressed m the form «„ + + tig + + u„ - o, where u„ is a 

constant, and Ur is a homogeneous rational integral function of x, y 
of the rth degree When the origin is on the curve, «„ vanishes, and 
«, =0 represents the tangent at the ongin If Mj also vanishes, the 
origin is a double point and Mj = o represents the tangents at the origin. 
If «a has distinct factors, or is of the form a{y -piX){y -p.jX), the 
value of y on either branch of tlie curve can be expressed (for ;^ints 
sufficiently near the ongm) in a iiower senes, which is either 
+ .,orp,x+i^jX®-f- .. , 

where 9,, and 70, . . . are determined without ambiguity If 
/>, and p^ are real the two branches have radii of curvature p^,p^ 
determined by the formulae 




When p^ and p^ are imamnary the ongm is the real pomt of inter- 
section of two imagmary branches In the real figure of the curve it is 
an isolated point If is a square, a(y ~px)^, the origin is a cusp, 
and m general there is not a senes for y m integral powers of x, which 
IS valid m the neighbourhood of the ongm The further investigation 
of cusps and multiple pomts belongs rather to analytical geometry 
and the theory of algebraic functions than to differential calculus 
(x ) When the equation of a curve is given in the form «„ -fu, + 

+ +t<„=o where the notation is the same as that in (ix ), the 

factors of determine the directions of the asymptotes If these 
factors are all real and distmct, there is an asynmtote corresponding 
to each factor If m„ = L,I-, L,„ where L,, .are linear in 

X, y, we may resolve into partial fractions according to the 

formula 

A„ 


ttn Li 




and then L, + A, =0, La + A| =0, . . are the equations of the asymp- 
totes When a real factor of u„ is repeated we may have tuo parallel 
asymptotes or we may have a " parabolic asymptote " Sometimes 
the parallel asymptotes comcide, as m the curve x®(x 3 +y» -a**) =a*, 
where x = o is theonly real asymptote The whole theory of asymptotes 
belongs properly to analytical geometry and the theory of algebraic 
functions 

47 The formal definition of an integral, the theorem of the 
existence of the integral for certain classes of functions, a list of 
classes of *' integrable ” functions, extensions of the notion 
of mtegration to functions which become infinite or in- 
<leterminate, and to cases m which the limits of mtegra- 
tion become infinite, the definitions of multiple mtegrals, and the 

K bility of defining functions by means of definite mtegrals — all 
! matters have been considered m Function The definition of 
integration hw been explamed m § 5 above, and the results of some 
of the simplest mtegrations have been given m § 12 A few theorems 
relating to mtegrations have been noted m §§ 34, 35, 36 above 
48 The chief methods for the evaluation of mdefinite 
mtegrals are the method of integration by parts, and thej^. . 
mtroduction of new variables lategratioa. 

From the equation d{uv) y=udv +vdu we deduce the equation 

or, as it may be written 

j uwdx=u jvuy 

This is the rule of " integration by parts ” 

As an example we have 


r du 


-m 


wdx^jdx. 


/' 


xe^dxy=x~ 




When we introduce a new vanable z m place of x, by means of an 
equation givmg x m terms of s, we express /fx) m terms of z I^t 
f{x) denote the function of x into whicn /(x) is transformed. Then 
from the equation 
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f/{x)dx^J<f>(z/£dz. 


tloa In 
ttrms of 
element' 


As an example, m the integral 

put ;r =sm zr , the integral becomes 

Jcos z cos zdz=fi(i-hcos 2z)dz ==i(z -hi sm 2z) = +sin ^cos z:) 

49 The mdefinite mtegrals of certain classes of functions can be 
expressed by means of a finite number of operations of addition or 
multipUcation m terms of the so called '* elementary " 
intefTM- functiOTS The elementary functions are rational alge- 
braic functions, implicit algebraic functions, exponentials 
and logarithms, trigonometrical and mverse circular 
mrvfauc functions The following arc among the classes of 
functions whose integrals involve the elementary functions 
' only (i ) all rational functions , (ii ) all irrational functions 
of the form {f(x, y), where f denotes a rational algebraic function 
of X and y, and y is connected with x by an algebraic equation of the 
second degree , (m ) all rational functions of sin x and cos x , (iv ) all 
rational functions of e* , (v ) all rational mtegral functions of the 
vanables x, . . sm *nx, cos ntx, sm nx, cos nx, in 

which a, b, and m, n, . . . are any constants The mtegration 
of a rational function is generally effected by resolving the function 
mto partial fractions, the function being first expressed as the 
quotient of two rational integral functions Corresponding to any 
simple root of the denominator there is a logarithmic term in the 
integral If any of the roots of the denominator are repeated there 
are rational algebraic terms m the integral The operation of re- 
solving a fraction into partial fractioas requires a knowledge of the 
roots of the denominator, but the algebraic part of the integral can 
always be found without obtaining all the roots of the denominator 
Reference may be made to C Hermite, Cours d’ analyse, Pans, 1873 
The mtegration of other functions, which can be integrated m terms 
of the elementary functions, can usually be effected by transforming 
toe functions into rational functions, possibly after preliminary 
mtegrations by parts In the case of rational functions of x and a 
radical of the form + 6x + c) the radical can be reduced by a 
Imear substitution to one of the forms *■<*') 

The substitutions x = a sm d, x = a sec d, x = a tan d are then effective 
m the three cases By these substitutions the subject of integration 
becomes a rational function of sm 0 and cos d, and it can be reduced 
to a rational function of t by the substitution tan =t There are 
many other substitutions by which such integrals can be determined 
Sometimes we may have information as to the functional character 
of the integral without being able to determme it For example, 
when the subject of integration is of the form {ax* +bx^ +cx^ + dx + e) 
the integral cannot be expressed explicitly in terms of elementary 
functions Such integrals lead to new functions (see Function) 

Methods of reduction and substitution for the evaluation of in- 
definite integrals occupy a considerable space m text-books of the 
integral calculus In legard to the functional character of the 
mtegral reference may be made to G H Hardy’s tract, The In- 
tegration of Functions of a Single Variable (Cambridge, 1905), and to 
the memoirs there quoted A few results are added here 

(I) J(x8+a)'i£fx=log{x-t-(x'^+a)*} 

(II ) i , - i can be evaluated by the substitution 

- can be deduced by differ- 
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(ix ) sm*"xdx = J ** 

(X ) p* sm*'‘^'x<fx = P 
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/ (^ ->) n/(«^ 

x-p^ I/Z, and I ^ 

entiatmg (» - 1) times with respect to p 

_ _ (Hx + IQdx 

(ax^ + 23 x + 7) {ax* + 2bx + c) 


(111 


>/i 


can be reduced by the sub- 


stitution y* = {ax* -1- 2bx -t- c)/{(tx^* + i^x -t- 7) to the form 

where A and B are constants, and Xj and X, are the two values of X 
for which {a -\a)x* + 2{b -\/3)x +c -\y is a perfect square (see 
A G Greenhill, A Chapter in the Integral Calculus, London, 1888) 
(iv ) fx”'(ox'‘ +bYdx, m which m, n, p are rational, can be reduced, 
by putting ax”~bt, to depend upon J/»(i +i)i‘dt If is an integer 
and q a fraction rfs, we put f = w* If ^ is an integer and p = rfs we put 
i-rt=u' If ^ IS an integer and ^ =r/5 we put I +/ =/«* These 
mtegrals, called binomial mtegrals," were investigated by Newton 
(£>0 quadratura curvarum) 

(vu ) J«"*sm(6' +a)dx = (a^ +a)} 

( vm ) f sm*" X cos’* x dx can be reduced by differentiating a function 
<rf the form sm^x cos« x , 

d sinx ^sm ^x i q 

dx cos»x“co8«->x''' COS’ ’^'x" cos* -*x'^cos»^*x' 

Hence 

f dx sm r n - 2 f dx 


;cos"x («-i)cos»-*x 




(*‘) 

' * !{i-reco 


cosx)** 

cos^ 


cos*"xdx = “I"’" ^ I, («an mtegcr). 

cos^«^‘xdx = ^ jj,(«an integer). 

can be reduced by one of the substitutions 
_ e+ cos X 


,coshu-="+"«‘’^ 

I -tocosx’ 1 f tfCOSX’ 

of which the first or the second is to be employed accorthng as 

50 Among the integrals of transcendental functions New trmn- 
wluch le.id to new transcendental functions we may notice ucendenu. 

log J 


P dx 


called toe " logarithmic integral," and denoted by " Li x," also 
the mtegrals 




^lled the " sine integral " and the “ cosine mtegral,” and denoted by 
bi X and " Cl x," also the integral 


// 


CO&*-*x' 


called the " error- function integral," and denoted by " Krf x " 
All these functions have been tabulated (see Tables, Mathematical) 
51 New functions can be introduced also by means of the delinite 
integrals of functions of two or more vanables with re 
spect to one of the variables, the limits of integration 
bt‘ing fixed Prominent among sucli functions are tlic 
Beta and Gamma functions exjircssed by the equations 


Bulerimn 

Integnla. 


B(f, m) 

m - / 


= I X'-'(I -x)"-Vx, 


e ^f-'dt 


When n is a jjositive integer l'(n -(- 1) - « ! Ihc Bet.i function 
(or " I.ulerian integral of the first kind ") is expressible in tirms of 
Gamma functions (or " Iiukrian integrals of the second kind ") by 
the formula 

B(/, w) r(/ + m)^r(/) r(m) 

The Gamma function satisfies the difference equation 
r(x-n)=Ar(x), 

and also the equation 

r(x) . r(i - a) = wf sm (xr), 
with the particular result 

TK 1 r(i)-v/’r 

The number 

- [jt r(i + 0] or - r(i), 

IS called " I'uler’s constant," and is equal to the limit 
bm„„oo[^i + t+i+ -t-'J-lognJ, 

its value to 15 decimal places is o 577 215 664 goi 532 
The function log r( i + x) can be expanded in the scries 


iogr(.+») = jiog(,,"^). 


ilog. 


^+{i-(-r(i)}x 

-i(S,-i)r»-i(S,-x)x»- 


-"Zrl-l ^ T 2*^1 3*+l » 

and the series for logr(i+x) converges when x lies between -i 
and 1. 

52 Definite mtegrals can sometimes be evaluated when the limits 
of integration are some particular numbers, although * „ . 
the corresponding indefinite integrals cannot be found. 

For example, we have the result mtegnia. 

jj{ 1 - x^)"* log xdx = - ix log 2, 

although the mdefinite integral of (i -x®)" 4 logx cannot be found 
Numbers of definite integrals are expressible in terras of the trans- 
cendental functions mentioned m § 50 or In terms of Gamma functions 
For the calculation of definite mtegrals we have the followmg 
methods — 

(i ) Differentiation with respect to a parameter. 

(u ) Integration with respect to a parameter. 

(lu i Expansion in infinite senes and mtegration term by term. 

(iv ) Contour mtegration 

The first three metoods involve an interchange of the order of two 
limiting operatKHis, and they are valid only when the functions 
satisfy certam conditions of continuity, or, in case the limits of 
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intecration are inamte, when the functions tend to zero at infinite 
distances m a sufficiently high order (see Function). The method 
of contour integration involves the introduction of complex variables 
(see Function § Complex Variables). 

A lew results are added 


fir* 

Jo 1 +^ 

fr^- 

I? 




>o), 


T(cot air - cot 6jr), (o < a or 6 < i), 






^^•*.€013 if 6 ~ *Vjrj 


(V.) 

(vii) J"log(i -2aco«Ar + ttV* = ocr iirloga according as o<or>i, 


(vill 


(ix 




-dx = iir. 


cosav 


plx = ^irb-^e-* 


-a). 


dr -log- 


(XIU) J_ 


= Jit <««, 

risin.rdr= / ;ir-icos4rdr = 

Jo 


V(J’r) 


53 1 he tncaiuQg of integration of a function of n variables through 
a domain of the same number of dimensions is explained in the 
article Function In the case of two variables x,y we 
Multiple integrate a function f(f,y) over an area: in the case of 
lategnia. variables x,y,s we integrate a function f{x,y,x) 

through a volume The mte^al of a function f{x,y) over an area in 
the plane of (x, y) is denoted by 

J//(r,y)drdv 

The notation refers to a method of evaluating the integral We may 
suppose the area divided mto a very large number of very small 
rectangles by lines parallel to the axes Then wc multiply the value 
of / at any point within a rectangle by the measure of the area of the 
rectangle, sum for all the rectangles, and pass to a limit by increasing 
the numlier of rectangles indefinitely ana diminishing all their sides 
indefinitely. The process is usually effected by summing first for aU 
the rectangles which lie in a strip wtween two lines parallel to one 
axis, say the axis of y, and afterwards for all the strips This process 
IS equivalent to integrating i{x, r) with respect to y, keeping x con- 
stant, and taking certain functions of x as the limits of integration 
for V, and then integrating the result with respect to x between 
constant limits The integral obtained in this way may be wntteu 
in such a form as 




and 19 called a " repeated integral ” The identification of a surface 
integral, such as JJ/(r, y)dxdy, with a repeated integral cannot 
always be made, but implies that the function satires certain 
conditions of continuity In the same way volume integrals arc 
usually evaluated by regarding them as repeated integrals, and a 
volume mteguil is written in the form 

V. x)dxdvdt 

Integrals such as surface and volume integrals are usually called 
" multiple intogmls.” Thus we have " double " mtegrals, " triple" 
integrals, aad sf> on. In contradistinction to multiple fntegrals the 
orilmary integral of a function of one vanabie witli respect to that 
variable is caUed a " simple " integral. 

A more general type of surface integral may be defined by taking 
an arbitral surface, with or without an edge. We suppose m the 
SuHnem place that tho surface is dosM, or has no edge. We 

intJUyMt, mark a largo number of pomts on the surface, and 
^ ' draw the tangent planes at all these points. These 
tangent planes form a polyhedron havmg a large number of fticies, 
one to each marked point , and we may choose the marked po(kit& 
ao that all the linear dimensions of any face are less than some 
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arbitrarily chosen length We may devise a rule for increasing the 
number of marked pomts indefimtely and decreasmg the lengths of 
all the edges of the polyhedra indefinitely If the sum of the areas 
of the faces tends to a limit, this limit is the area of the surface If 
we multiply the value of a function / at a point of the surface by the 
measure of the area of the corresponding face of the polyhedron, sum 
for all the faces, and pass to a limit as before, the result is a surface 
integral, and is written 

jjlis 

The extension to the case of an open surface bounded , . 
by an edge presents no difficulty. A line mtegral taken . 

along a curve is defined m a similar way, and is written “*■* •"* 
jfds 

where ds is the element of arc of the curve (§ 33) The direction 
cosines of the tangent of a curve are dxjds, dy)is, dsjds, and line 
integrals usually present themselves m the form 

/ (“li ‘'35 '*■ + '^^y + • 

In like manner surface mtegrals usually present themselves in the 
form 

lim + mri + n^d^ 

where f, m, n are the direction cosines of the ncMrmal to the surface 
drawn m a specified sense 

The area of a bounded portion of the plane of (x, y) may be ex- 
pressed either as 

iJ(Adv-ydv), 

or as 

jjdxdy, 

the former mtegral being a Une mtegral taken round the boundary of 
the portion, and the latter a surface mtegral taken over the area 
withm this boundaiy In formmg tho line mtegral the boundary is 
supposed to be described m the positive sense, so that the mcluded 
area is on the left hand. 

53a Wo have two theorems of transformation connect- Theorem* 
mg volume integrals with surface mtegrals and surface oiQreea 
mtegrals with line mtegrals. The first theorem, called m»4 
" Green’s theorem,” is expressed by the equation Stoke*. 

where the volume mtegral oc the left is taken through the volume 
within a closed surface S, and the surface mtegral on the right is 
taken over S, and I, m, n denote the direction cosines of the normal 
to S drawn outwards There is a corresponding theorem for a closed 
curve m two dunensions, viz , 

// = /(4 “ 

the sense of description of s being the positive sense. This theorem 
is a }iarticular case of a more genera) theorem called "Stokes's 
theorem." Let s denote the edge of an open surface S, and let S be 
covered with a network of curves so that the mcslies of the network 
are nearly plane, then we can choose a sense of description of the 
edge of any mesh, and a correspbndmg sense for the normal to S at 
any pomt within tho mesli, so that th^ senses are related like the 
directions of rotation and translaUou m a right-handed screw This 
convention fixes the sense of the normal (/, m, n) at any pomt on S 
when the sense of description of 5 is chosen If the axes of x, y, t are 
a nght-handed system, we have Stokes's theorem m tlie form 

■’■'J' + “'*> =//{'(| - S) + ”(S - tr) "(I -&))''*• 

where the mtegral on the left is taken roimd the curve s m the 
chosen sense When the axes are left-handed, we may either reverse 
the sense of /, m, n and maintain the formula, or retain the sense of 
l,m,n and chan^ the sign of the nght-hand member of the equation 
For the validity of the theorems of Green and Stokes it is in general 
necessary that the functions involved should satisfy certam con- 
ditions of continuity. For example, m Green's theorem the differ- 
ential coefficients d-njdy, cifUz must be continuous withm 

S Further, there are lestnctions upon the nature of the curves or 
surfaces involved. For example. Green’s theorem, as here stated, 
applies only to simply-connected regions of space The correction 
for multiply-connected regions is important m several physical 
theories 

54. The process of changing tho variables m a multiple mtegral, 
such as a surface or volume mtegral, is divisible into two stages It 
is necessary m the first place to determine the differential 0/ 

element expressed by the product of the differentials of the ® 

first set of variables m terms of the differentials of the . 
second set of variables It is necessary m the second place 
to determine the limits of integration which must be cm- . . ^ , 
ployed when the integral in terms of the new variables is ^ ’ 
evaluated as a repeated integral The first part of the problem is 
solved at once by the introduction of the Jacobian. If the variables 
of one set are denoted by at,, and those of the other 

set by «!, «j, , «*, we have the rrfation 
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In regard to the second stage of the process the Imuts of integration 
must be detenmned by the rule that the integration with respect to 
the second set of variables is to be taken through the same domain 
as the mtegration mth respect to the first set 
For eiraii^e, when we have to mtegrate a function /(sr, y) over the 
area within a circle given by Ar*-f and we mtr^uce polar 

coordinates so tliat x ~r cos $, y ^rsmO, we find that r is the value 
of the Jacobian, and that all points within or on the circle arc given 
by and we have 

If we have to integrate over the area of a rectangle a^x>>o,b^y;:i,o, 
and we transform to polar coordinates, the integral becomes the snm 
of two mtegrals, as follows — 

f^dx I^J{x, y)dy =:= ^f{r cos 0 , r sin e)rdr 

+ P’ ddf^ *f(r cos 0 , r sin 0 )rdr. 

J tux-lila Jo '' ’ ' 

55. A few additional results m relation to hne integrals and 
multiple integrals are set down here. 

(1 ) Any simple integral can be regarded as a bnc-integral taken 
. along a portion of the axis of x When a change of 

Of#** ml vanaMos is made, the limits of mtcCTation with respect 
to the new variable must be such that the domam of 
matttol* integration is the same as before This condition may 
ImUxwmtB the replacmg of the original integral by the sum 

^ ‘ of two or more simple integrals 

(ii ) The Ime mtegral of a perfect differential of a one- valued 
function, taken along any closed curve, is zero 

(ill ) The area within any plane closed curve can be expressed by 
either of the formulae 

l\r-d0 or \\pd$, 

where r, B are polar coordinates, and p is the perpendicular drawn 
from a fixed [Kunt to the tangent The integrals are to be under- 
stood as line mtegrals taken along the curve When the same 
mtegrals are taken between limits which correspond to two points 
of the curve, m the sense of line mtegrals along the arc between the 
points, they represent the area bounded by the arc and the terminal 
radii vectores 

(iv ) The volume enclosed by a surface which is generated by the 
revolution of a curve about the axis of x is expressed by the formula 

Tj^dx, 

and tlie area of the surface is expressed by the formula 
^1r^yds^ 

where ds is the differential element of arc ot the curve When the 
former integral is taken between assigned limits it represents the 
volume contamed between the surface and two planes which cut the 
axis of X at right angles The latter mtegral is to be understood as a 
line integral taken along the curve, and it represents the area of the 
portion of the curved suiface which is contained between t«o planes 
at right angles to the axis of x 

(v ) When we use curvilinear coordmates 4, ij which are conjugate 
functions of x, y, that is to say are such that 

'difbx =drildy and di/dy = - dvfdx, 
the Jacobian 0({, »r)/0(r, y) can be expressed m the form 

and m a number of equivalent forms The area of any portion of the 
plane is represented by the double integral 
j\y^didv, 

where J denotes the above Jacobian, and the mtegration is taken 
through a suitable domam When the boundary consists of portions 
01 curves for which { =consL, or 7 = const , the above is generally the 
simplest way of evaluatmg it 

(vi ) The problem of rectifying ” a plane cur^’^e, or findmg its 
length, IS Slaved by evaluating the integral 

or, in polar coordmates, by evaluatmg the integral 

In both caaes the integrals are hne integrals taken along tlie curve. 

(vit) When we use curvilinear cooidinates f, 7 as in (v ) above, the 
length of any portion of a curve ( = const, is given by the integral 

taken between ^propriate limits for 7. There is a similar formula 
for the arc of a curve 7 sconst 

(vnii) The area of a surface r=/(x y) can be expressed by the 
fomnla 

When the coordinates of the points of a surface are exjiressed a* 


functions of two parameters u, v, the area is expressed by the formula 

/i [{^'4 ■" { K + (Ik I)}’]*''”*- 

When the surface is referred to three-dimensional polar coordinates 
r, 0, p given by the equations 

X » r sm 0 cos y = r sau 9 sin = r cos 0, 

and the equation of the surface is of the form r »/(^, A), the area u 
expressed by the formula 

The surface mtegral of a function of (0, p) over the surface of a sphere 
r const can be expressed in the form 


sm 9 d 0 . 

In every case the domain of integration most be chosen so as to 
include the whole surface 

(ix ) In three-dimensional polar coordinates the Jacobian 

The volume integral ot a function F(>', B, <p) through the volume of a 
sphere f=a is 

j“^dr j ’‘Jdip y^F(f , 0, sin 0d0 

(x ) Integrations of rational functions through the volume of an 
ellipsoid x'^Ja^ + y'*jb‘* +z-lc^ = i are often effected by means of a 
general theorem due to Lejeutte Dinchlet (1839), which is as follows 
when the domam of integration is that given by the ]ne<iuality 

where the o’s and a’s are positive, the value of the integral 

// . Xi”'"' dx^dx^ 




If, however, the object aimed at is an integration through the volume 
of an ellipsoid it is simpler to reduce the domam of mtegration to 
that within a sphere of radius unity by the transformation x^a^, 
y=^bv, and then to perform the mtegration through the 

sphere by transforming to polar coordinates as in (ixl 
56 Methods of approximate integration began to be devised very 
early Kepler's practical measurement of the focal sectors . . 

of ellipses (1609) was an approximate mtegratiwi, as also *'*^/**^ 
was the method for the quadrature of the hyperbola given "f 
by James Giegory m the appendix to his Exercitaitonez 
geotrwtncae (1668) In Newton’s Methodus differentiahs 
(1711) the subject was taken up systematically Newton’s 
object was to effect the approximate quadrature of a given curve by 
makmg a curve of the type 

pass through the vertices of (n -t i) equidistant mdinates of the given 
curve, and by taking the area of the new curve so determined as an 
ap)>roxunation to the area of the given curve In 1743 Thomas 
Simpson in his Mathematxcal Dtsserlaftons published a very con- 
venient rule, obtained by takmg the vertices of three consecutive 
equidistant ordinates to be points on the same parabola The distance 
between the extreme ordinates corresponding to the abscissae x=a 
and X = 6 is divided into zn equal segments by ordinate^,, y„ , y ^. ,, 

and the extreme ordinates are denoted by y^, y^n The vertices of 
the ordinates y^, v., y^ ho on a parabola with its axis parallel to the 
axis of y, so do the vertices of the ordinates yj, y„ y^, and so on 
The area, is expressed approximately by the formula 

{(6-a)/6n}[3'o+yan + 2(ya+y«+ +y!i«-i() +4(yi +y#+ -+y».»-i)]. 

which 13 known as Simpson’s rule Smee all simple mtegrals can be 
represented as areas such rules arc appUcable to approximate in- 
tegration in general For the recent develimments reference may be 
made to the article by A Voss m Ency a tnath Wtss. Bd ti A 2 
(1899), and to a monograph by B P. Moors, Vatzur approxttHoin e 
d’unt inUgrale difimz (Paris, 1905) 

Many instruments have been devised for registering mechanically 
the areas of closed curves and the values of mtegrals The best 
known are perhaps the '* planimeter " of J Amsier (1854) and the 
'* mtegraph ” of Abdank-AbakanowKz (1882). 

BtBuoGXAPHY — For histoncal questions relating to the subject the 
chief authority is M Cantor, G$schtchte d Mathemattk {3 Bde , 
Leipzig, 1894-1901) For particular matters, or special periods, the 
foBowmg may be mentioned H G Zeuthen, GesehtcMe d Math 
tm AlUrtum u. MUteiaUer (Copenhagen, 1896) and Gtsch d Math 
tm XVI u XVII. Jahrhundsrt (Leipzig, 1903) . S Horsley, Isaact 
Nexvtom opera quae exstant onmta (5 vols , London, 1779-* 7®.“*) . 
C I Gerhard t, Leibntzens math Schriften (7 Bde , Leipng, 1849- 
1863) , Job Beraount, Opera omnta (4 Bde , Lausanne and Geneva, 
1742}. Other writings of importance m the history of the subject 
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are cited in the course of the article A list of some of the more 
important treatises on the differential and integral calculus is ap- 
pended The list has no pretensions to completeness , in particular, 
most of the recent books in which the subject is pr^ented m an 
elementary way for beginners or engineers are omitted — L Euler, 
Insittuiwnes calculi dtlJerentiahs (Petrop , 1755) and InsMuttones 
calculi tnieeralis (3 Bde , Petrop, 17OS ^77^) >] ^ Lagrange, 
Le(ons sur Is calcul des fonctions (Pans, 1806, CEuvfes, t and 
Thiorte des fonctions analytiques (Pans, 1797. , 1813, (Enures, 

t IX ) , S F Lacroix, TraiU de calcul di(J et de calcul tnt (3 tt , 
Pans, 1808-1819) There have been numerous later editions, a 
translation by Herschel, Peacock and Babbage of an abbreviated 
edition of Lacroix's treatise was published at Cambridge in 1810 
G Peacock, Examples of the Differential and InUgral Calculus 
(Cambridge, 1820I . A L Cauchy, Risumi des lefons . sur le 
calcul infinitdsiniale (Pans, 1823), and LtQons sur le calcul diffirentiel 
(Pans, 1829, (Euvres,si'r 2, t ivj, F Umding, Handbuch d Dtff -u 
Inl-Rechnung (Berlin, 1836) , F Moigno, Ufons sur le calcul dtff 
(4 tt , Pans, 1840-1S61) : A de Morgan, and Int Calc (London, 
1811), D Gregory, Examples on the Dtff and Jnt Calc (2 vols , 
Cambridge, 1841-1846) , I Todhunter, Treatise on the Diff. Calc 
and Treatise on the Int Calc (London, 1852), numerous later editions , 
B Price, Treatise on the Infinitesimal Calculus (2 vols , Oxford, 1834), 
numerous later editions , D Bierens de Haan, Tables d'lntigrales 
difintes (Amsterdam, 1858) . M Stegemann, Grundnss d Diff - u 
Int -Rechnung (2 Bde, Hanover, 18O2) numerous later editions, 
J Bertrand, Iraiti de calc diff et int (2 tt , Pans, 1864-1870), 
J A Serret, Cours de calc diff et tnt (2 tt , Pans, 1868, 2nd ed , 1880, 
German edition by Hamack, Leipzig, 1884-1886, later German 
editions by Bohlmann, 1896, anti Scheffers, 1906, incoi^lete) , 
B Williamson, Treatise on the Diff Calc (Dublin, 1872), and Treatise 
on the Int Calc (Dublin, 1874) numerous later editions of both , also 
the article “ Infinitesimal Calculus " m the 9th ed of the Ency 
Brit , C Hermite, Cours d'analyse (Pans, 1873) , O. Schlomilch, 
Compendium d hbheren Analysts (2 Bde , Leipzig, 1874) numerous 
later editions, J Ihomae, Etnletlung in d Theorte d bestimmten 
Integrals (Halle, iSy*}), R Lipschitz, Lehrbuch d Analysis (2 Bde, 
Bonn, 1877, i88o) , A Harnack, Elemented Diff ~ u Int -Rechnung 
(Leipzig, 1882, Eng. trans by Cathcart, London, 1891) , M Pasch, 
Einleitung in d Diff - u Int -Rechnung (Leipzig, 1882) , Genocchi 
and Peano, Calcolo differenttale (Turin, 1884, German edition by 
i^hlmann and Schepp, Leipzig, 1898, 1899) ; H Laurent, Traits 
d'analyse (7 tt , Pans, 1885-1891) , J Edwards, Elementary Treatise 
on the Diff dale (London, i886), several later editions, A G 
Grcenhill, Dtff and Int Calc (London, 1886, 2nd ed , 1891) , E 
Picard, Traiti d'analyse (3 tt.. Pans, 1891-1896) , O Stolz, Grund- 
ttige d Diff • u Int -Rechnung (3 Bde , Leipzig, 1893-1899) , C 
Jordan, Cours d'analyse (3 tt , Pans, 1893-1896) , L Kronccker, 
Vorlesungen ii d Theorte d etnfachen u vtelfachen Integrals (Leipzig, 
1894), J Perry, The Calculus for (London, 1897), " 

t^mb. An Elementarv Course of Infinitesimal Calculus (Camondge, 
1897) , G A Gibson, An Elementary Treatise on the Calculus (London. 
1901) , E Goursat, Cours d’analyse mathimatique (2 tt , Pans, 1902- 
1905) , C -J de la Valine Poussin, Cours d’analyse infiniUsimale (2 
tt , I^uvain and Pans, 1903-1906) , A E H Love, Elements of the 
Dtff and Int Calc (Cambridge, 1909) , W H Young, The Funda- 
mental Theorems of the Diff Calc (Cambndge, I9i<^ A risum6 of 
the infimtesimal calculus is given in the articles " Diff - u Int -Roch- 
nung ” by A Voss, and " wstimmte Integrale " by G Brunei in 
Ency d math W'lss (Bd h A 2, and ii A 3, Leipzig, 1899, 1900) 
Many questions of pnncmle are discussed exhaustively by E W. 
Hob^n, The Theory of Functions of a Real Variable (Cambndge, 
1907) (A E H.L) 

INFINITIVE, a form of the verb, properly a noun with verbal 
functions, but usually taken as a mood (see Grammar). The 
Latin grammauans gave it the name of tnfinUus or tnfintttvus 
modus, t e. indefinite, unlimited mood, as not having definite 
persons or numbers, 

INFLEXION (from Lat. tnfleclere, to bend), the action of 
bending inwards, or turning towards oneself, or the condition 
of being bent or curved In optics, the term “ inflexion ” was 
used by Newton for what is now known as "diffraction of light ” 
(q.v) For inflexion in geometry see Curve. Inflexion when 
used of the voice, in speaking or singing, indicates a change in 
tone, pitch or expression In grammar (qv) inflexion indicates 
the changes which a word undergoes to bring it into correct 
relations with the other words with which it is used. In English I 
grammar nouns, pronouns, adjectives (in their degrees of j 
comparison), verbs and adverbs are inflected Some gram- | 
manans, however, regard the inflexions of adverbs more as an 
actual change m word-formation. 

INFLUENCE ^Late Lat, influential from tnfluere, to flow in), 
a word whose pnncipal modem meaning is that of power, control 
or action affecting others, exercised either covertly or without 


visible means or direct physical agency It is one of those 
numerous terms of astrology (qv) which have established 
themselves in current language. From the stars was supposed 
to flow an ethereal stream which affected the course of events 
on the earth and the fortunes and characters of men. For the 
law as to " undue influence ” see Contract. 

INFLUENZA (syn " grip," la gnppe), a term applied to an 
infectious febnle disorder due to a specific bacillus, charactenzed 
specially by catarrh of the respiratory passages and alimentary 
canal, and occurring mostly as an epidemic. The Italians in 
the 17th century ascribed it to the influence of the stars, and hence 
the name " influenza " The French name grippe came into 
1 use m 1743, and those of petite paste and petit courier m 1762, 
while general became another synonym m 1780. Apparently 
the scourge was common , in 1403 and 1557 the sittings of the 
Pans law courts had to be suspended through it, and in 1427 
sermons had to be abandoned through the coughing and sneezing ; 
in 1510 masses could not be sung Epidemics occurred m 1580, 
1676, 1703, 1732 and 1737, and their cessation wa.s supposed 
to be connected with earthquakes and volcanic eruptions. 

The disease is refeired to in the works of the ancient physicians, 
and accurate descriptions of it have been given by medical 
writers during the last three centuries These various accounts 
agree substantially in their narration of the phenomena and 
course of the disease, and influenza has in all times been regarded 
as fulfilling all the conditions of an epidemic in its sudden 
invasion, and rapid and extensive spread. Among the chief 
epidemics were those of 1762, 1782, 1787, 1803, 1833, 1837 and 
1847 It appeared in fleets at sea away from ^ communication 
with land, and to such an extent as to disable them temporarily 
for service. This happened m 1782 m the case of the squadron 
of Admiral Richard Kempenfelt (1718-1782), which had to 
return to England from the coast of France m consequence of 
influenza attacking his crews 

Like cholera and plague, influenza reappeared in the last 
quarter of the 19th century, after an interval of many years, 
in epidemic or rather pandemic form After the year 1848, in 
which 7963 deaths were directly attributed to influenza in England 
and Wales, the disease continued prevalent until i860, with 
distinct but minor epidemic exacerbations in 1851, 1855 and 
1858 , during the next decade the mortality dropped rapidly 
though not steadily, and the diminution continued down to the 
yeai 1889, in which only 55 deaths were ascribed to this cause. 
It is not clear whether the disease ever disappears wholly, 
and the deaths registered in 1889 are the lowest recorded m 
any year since the registrar-general’s returns began. Occasionally 
local outbreaks of illness resembling epidemic influenza have been 
observed during the period of abeyance, as in Norfolk in 1878 
and in Yorkshire in 1887 ; but whether such outbreaks and the 
so-called “ sporadic " cases are nosologically identical with 
epidemic influenza is open to doubt. The relation seems rather 
to be similar to that between Asiatic cholera and " cholera 
nostras." Individual cases may be indistmguishable, but as a 
factor in the public health the difference between sporadic and 
epidemic influenza is as great and unmistakable as that between 
the two forms of cholera. This fact, which had been forgotten 
by some since 1847 never learnt by others, was brought 
home forcibly to all by the visitation of 1889. 

According to the exhaustive report drawn up by Dr H. 
Franklin Parsons for the Local Government Board, the earliest 
appearances were observed m May 1889, and three localities 
are mentioned as affected at the same time, all widely separated 
from each other— namely, Bokhara m Central Asia, Athabasca 
m the north-west Territories of Canada and Greenland. About 
the middle of October it was reported at Tomsk m Siberia, and 
by the end of the mouth at St Petersburg. During November 
Russia became generally affected, and cases were noticed m 
Paris, Bcrlm, Vienna, London and Jamaica (?). In December 
epidemic influenza became established over the whole of Europe, 
along the Mediterranean, in Egypt and over a large area in 
the Umted States It appeared m several towns m England, 
beginning with Portsmouth, but did not become generally 
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epidemic until the commencement of the new year. In London 
the full onset of unmistakable influenza dated from the ist of 
Januaty 1890. Everywhere it seems to have exhibited the same 
explosive character when once fully established. In St Petersburg, 
out of a government staff of 260 men, 220 were taken ill in one 
night, the 15th of November. During January 1890 the epidemic 
reached its height m London, and appeared in a large number 
of towns throughout the British Islands, though it was less 
prevalent in the north and north-west than m the south. January 
witnessed a great extension of the disease in Germany, Holland, 
Switzerland, Austria-Hungary, Italy, Spain and Portugal , 
but in Russia, Scandinavia and France it was already declining 
The period of greatest activity in Europe was the latter half 
of December and the earlier half of January, with the change 
of the year for a central point Other parts of the world affected 
in January 1890 were ^pe Town, Canada, the United States 
generally, Algiers, Tunis, Cairo, Corsica, Sardinia, Sicily, 
Honolulu, Mexico, the West Indies and Montevideo. In 
February the provincial towns of England were most severely 
affected, the death-rate rising to 27 4, but in London it fell 
from 28*1 to 21*2, and for Europe generally the back of the 
epidemic was broken At the same time, however, it appeared in 
Ceylon, Penang, Japan, Hong Kong and India ; also in West 
Africa, attacking Sierra Leone, and Gambia m the middle of 
the month , and finally in the west, where Newfoundland and 
Buenos Aires were invaded. In March influenza became widely 
epidemic in India, particularly in Bengal and Bombay, and made 
its appearance in Australia and New Zealand In April and 
May It was epidemic all over Australasia, m Central America, 
Brazil, Peru, Arabia and Burma During the summer and 
autumn it reached a number of isolated islands, such as Iceland, 
St Helena, Mauritius and Reunion. Towards the close of the 
year it was reported from Yunnan in the interior of China, 
from the Shir^ Highlands m Central Africa, Shoa in Abyssinia, 
and Gilgit in Kashmir. In the course of fifteen months, beginning 
with Its undoubted appearance m Siberia m October 1889, it 
had traversed the entire globe. 

The localities attacked by influenza in 1889-1890 appear in 
no case to have suffered severely for more than a month or six 
weeks. Thus in Europe and North America generally the visita- 
tion had come to an end in the first quarter of 1890. The earliest 
signs of an epidemic revival on a large scale occurred in March 
1891, in the United States and the north of England It was 
reported from Chicago and other large towns in the central 
states, whence it spread eastwards, reaching New York about 
the end of March. In England it began in th^e Yorkshire towns, 
particularly in Hull, and also independently in South Wales. 
In London influenza became epidemic for the second time about 
the end of April, and soon afterwards was widely distributed 
in England and Wales. The large towns in the north, together 
with London and Wales, suffered much more heavily in mortality 
than m the previous attack, but the south-west of England, 
Scotland and Ireland escaped with comparatively little sickness. 
The same may be said of the European continent generally, 
except parts of Russia, Scandinavia and perhaps the north 
of Germany. This second epidemic coincided with the sprmg 
and early summer , it had subsided m London by the end of 
June The experience of Sheffield is interesting. In 1890 the 
attack, contrary to general experience, had been undecided, 
Imgenng and mild ; in it was very sudden and extremely 
severe, the death-rate rising to 73-4 during the month of April, 
and subsiding with equal rapidity. During the third quarter of 
the year, wWe Europe was free, the antip^es had their second 
attack, which was more severe than the first. As in England, 
it reversed the previous order of things, beginning in the provinces 
and spreading thence to the capital towns The last quarter 
of the year was signalized by another recrudescence in Europe, 
which reached its height during the winter. All parts, includmg 
Great Britain, were severely ^ected In England those parts 
which had borne the brunt of the epidemic m the early part of 
the year escaped. In fact, these two revivals may be regarded 
as one, temporarily interrupted by the summer quarter. 
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I The recrudescence at the end of z 891 lasted through mid-winter, 
I and m many places, notably in London, it only reached its height 
in January 1892, subsiding slowly and irregularly m February 
j and March. Brighton suffered with exceptional seventy. The 
I continent of Europe seems to have been similarly affected. 

In Italy the notifications of influenza were as follow • 1891 — 
I January to October, o ; November, 30 ; December, 6461 ; 
1892— January, 84,543 ; February, 55,352 ; March, 28,046 ; 
Apnl, 7962 ; May, 1468 ; June, 223. Other parts of the world 
affected were the West Indies, Tunis, Egypt, Sudan, Cape Town, 
Teheran, Tongkmg and China. In August 1892 influenza 
was reported from Peru, and later m the year from vanous 
places in Europe. 

A fourth recrudescence, but of a milder character, occurred 
m Great Biitam m the spnng of 1893, ® following 

winter, but the year 1894 was freer from influenza than any since 
1890 In 1895 another extensive epidemic took place. In 1896 
influenza seemed to have spent its strength, but there was an 
increased prevalence of the disease in 1897, which was repeated 
on a larger scale in 1898, and again m 1899, when 12,417 deaths 
were recorded in England and Wales This was the highest 
death-rate since 1892 After this the death-rate declined to 
half that amount and remained there with the slight upward 
variations until 1907, in which the total death-rate was 9257 
The experience of other countnes has been very similar , they 
have all been subjected to penodreal revivals of cpideniu 
influenza at irregular intervals and of varying intensity since its 
reappearance m 1889, but there has been a general though not 
a steady decline in its activity and potency Its behaviour 
IS, m short, quite m keeping with the experience of 1847-1860, 
though the later visitation appears to have been more violent 
and more fatal than the former. Its diffusion was also more 
rapid and probably more extensive 

The foregoing general summary may be supplemented by 
some further details of the incidence in Great Britain The 
number of deaths directly attributed to influenza, and the death- 
rates per million in each year m England and Wales, are as 
follow • — 


Year 

1 Deaths 

1 

Death-rates 
per million 

Year 

Deaths 

Death-rates j 
per million 1 

i8qo 

4.523 

*57 

1899 

*2,4*7 

389 ' 

1891 

10,686 

574 

1900 

*8,245 

504 1 

1892 

*5,737 

534 

1901 

5,666 

*74 ! 

1893 i 

9,669 

325 

1902 

7.366 

223 I 

1894 

6,625 

220 

1903 

6,322 

189 ; 

1895 ; 

12,880 

424 

1904 

5,094 

.68 

1896 

*897 

l:a 

122 

196 

1905 

igo6 

6,953 

6,310 

“•t 

183 

1898 j 

10,405 

33* 

1907 

9,257 

265 1 


It IS interesting to compare these figures with the corresponding 
ones for the previous visitation • — 


Year. 

Deaths 

Death-rates 
per millton 

Year, 

Deaths, 

Death-rates 
per million 

*847 

4,88r 

7,963 

285 

1852 

*,350 

76 

1848 

460 

*853 

1,789 

99 

1849 

1,611 

92 

1854 

1,061 

58 

1850 

1851 

1,380 
j 2,152 

78 

120 

1855 

3,568 

*93 


The two sets of figures are not .strictly comparable, because, 
dunng the first period, notification of the cause of death was not 
compulsory ; but it seems clear that the later wave was much 
the more deadly. The average annual death-rate for the nine 
years is 320 m the one case against 162 in the other, or as nearly 
as possible double. In both epidemic penods the second year 
was far more fatal than the first, and m both a marked revival 
took place in the mnth year ; m both also an intermediate 
recrudescence occurred, m the fifth year in one case, m the sixth 
in the other. The diief point of difference is the sudden and 
mariced drop in 184^1850, against a persistent high mortahty 
m 1892-1893, especially in 1^2, which was nearly as fatal as 
1891. 
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To make the significance of these epidemic figures clear, it 
should be added that m the intervenii^^ period i86i'>i889 the 
average annual death-rate from influenza was only fifteen, and 
in the ten years immediately precedmg the 1890 outbr^ it 
was only three. Moreover, m epidemic influenza, the mortality 
directly attributed to that disease is only a fraction of that actually 
(paused by it. For instance, m January 1890 the deaths from 
influenza in lomdon were 304, while the excess of deaths from 
respiratory diseases was 1454 and from all causes 1958 above 
the average. 

We have seen above that the mortality was far greater in the 
second epidemic year than m the first, and this applies to all 
parts of England, and to rural as well as to urban communities, 
as the following table shows . — 


Death <! from Influenza, 


1 ' 

1890 

1891 

1 London ... 

624 

2302 

1 24 Great Towns over 80,000 peculation . 

439 

2417 

j 35 Towns between 20,000 and 80,000 

186 

7O5 

; 21 Towns between 10,000 and 20,000 


196 

I 60 Towns under r 0,000 

62 

106 

1 85 Rural Samtarv Districts ... 

317 1 

841 


In spite of these figures, it appears that the 1890 attack, 
which was in general much more sudden in its onset than that 
of iSgt, also caused a great deal more sickness. More people 
were “ down with influenza,” though fewer died. For instance, 
the number of persons treated at the Middlesex Hospital m 
the two months’ winter epidemic of 1890 was 1279 , in the far 
more fatal three months’ spring epidemic of 1891 it was only 726. 
One explanation of this discrepancy between the incidence of 
sickness and mortality is that in the second attack, which was 
more protracted and more insidious, the stress of the disease fell 
more upon the lungs. Another is that its comparative mildness, 
combined with the time of year, in itself proved dangerous, 
because it tempted people to disregard the illness, whereas in 
the first epidemic they were too ill to resLst On the whole, 
rural districts showed a higher death-rate than towns, and small 
towns a higher one than large ones in both years This is explained 
by the age distribution m such localities ; influenza bemg particu- 
larly fatal to aged people, though no age is exempt Certain 
counties were much more severely affected than others The 
eastern counties, namely, Essex, Suffolk and Norfolk, together 
with Hampshire and one or two others, escaped lightly in both 
years ; the western counties, namely. North and South Wales, 
with the adjoining counties of Monmouth, Hereford and Shrop- 
shire, suffered heavily m both years 

It will be convenient to discuss smaltm the vanous points of 
interest on which light has been thrown by the experience 
described above. 

The bacteriology of influenza is discussed in the article on 
Parasitic Diseases, The disease is often called ” Russian ” 
influenza, and its origin m 1889 suggests that the name may have 
some foundation in fact. A writer, who saw the epidemic 
break out in Bokhara, is quoted by him to the following effect: — 
” The summer of 1888 was exceptionally hot and dry, and was 
followed by a bitterly cold winter and a rainy spring. The dried- 
up earth was full of cracks and holes from drought and sub- 
sequent frost, so that the spring rains formed ponds m these 
holes, inundated the new railway cuttmgs, and turned the countrj' 
into a perfect marsh. When the hot weather set m the w'ater 
gave off poisonous exhalations, rendering malaria general.” 
On account of the severe winter, the people were enfeebled from 
lack of nourishment, and when influenza broke out suddenly 
they died m large numbers Europeans were very severely 
affected. Russians, hurrying home, carried the disease westwards, 
and caravans passing eastwards took it into Siberia. There is 
a stnking similarity in the conditions described to those observed 
in connexion: with outbreaks of other diseases, particularly 
typhoid fever and diphtheria, which have occurred on the super- 
vention of heavy ram after a dry period, causing cracks and 
fissures in the earth. Assuming the existence of a living poismi 


m the ground, we can easily understand that under certain 
conditions, such as an exceptionally dry season, it may develop 
exceptional properties and then be driven out by the subsequent 
rams, causm^ a violent outtn-eak of illness. Some such explana- 
tion is required to account for the periodical occurrence of 
epidemic and pandemic diffusions starting from an endemic 
centre We may suppose that a micro-oeganism of pecuhar 
robustness and virulence is bred and brought into activity by 
a combination of favourable conditicma, and is then disseminated 
more or less widely according to its “ staving power,” by human 
agency. Whether central Asia is an endemic centre for mfiuenza 
or not there is no evidence, but the disease seems to be more 
often prevalent m the Russian Empire than elsewhere. Ex- 
tensive outbreaks occurred there m 1886 and 1887, and it is 
certain that the 1889 wave was active m Siberia at an earlier 
date than in Europe, and that it moved eastwards. The hypo- 
thesis that It originated in China is unsupported by evidence. 

! But whatever may be the truth with regard to ongin, the dis- 
semination of influenza by human agency must be held to be 
proved This is the most important addition to our knowledge 
of the subject contributed by recent research The upshot of 
the inquiry by Dr Parsons was to negative all theories of atmo- 
spheric mfluence, and to establish the conclusion that the disease 
was ” propagated mainly, perhaps entirely, by human mter- 
course.” 

lie found that it prevailed indepeivlently of climate, season and 
weather , that it moved m a contrary direction to the prevailing 
winds ; that it travelled along the lines of hnman in tei course, and 
not faster than human beings can travel , that in 1889 it travelled 
much faster than m previous epidemics, when the means of loco- 
motion were very inferior , that it appeared fir&t m capital towns, 
seaports and frontier towns, and only affected country districts 
later; that it never commenced suddenly with a large number of 
cases in a place previously free from disease, but tliat epidemic 
manifestations were generally preceded for some days or weeks by 
scattered cases , that conveyance of infection by individuals and its 
introduction into fresh places had been observed m many mstances , 
that persons brought much into contact with others were generally 
the first to suffer , that persons brought together m large numbers 
m enclosed spaces suffered more m proportion than otlicrs, and that 
tlie rapidity and extent of the outbreak in institutions corresponded 
with the massing together of the mmates. 

These conclusions, based upon the 1889-1890 epidemic, have 
been confirmed by subsequent experience, e.specially m regard 
to the complete independence of season and weather shown 
by influenza. It has appeared and disappeared at all seasons 
and in all weathers and only popular ignorance continues to 
ascribe its beJiaviour to atmospheric conditions. In Europe, 
however, it has prevailed more often in winter than in summer, 
which may be due to the greater susceptibility of persons m 
wmter, or, more probably, to the fact that they congregate 
more in buildings and are less in the open air dunng that part 
of the year. No doubt is any longer entertained of its infectious 
character, though the degree of mfectivity aK>ears to vary 
considerably. Many cases have been recorded of individuals 
mtroduci^ it into houses, and of all or most of the other inmates 
then taking it from the first case. Difficulties in preventing 
the spread of infection are due to (i) the shortness of the period 
of mcubation, (2) the disease bemg infectious m the earliest 
stages before the nature of the illness is recognized, (3) the milder 
varieties being equally infectious with the severe attacks, and the 
patient going to work and spreading the infection, (4) the 
diagnosis often being difficult, influenza being possibly confused 
with Of dmary catarrhal attacks, typhoid fever and other diseases. 
Domestic animals seem to be free from any suspicion being 
liable to human influenza. Sanitary coxiditions, other than 
overcrowding, do not appear to exercise any influence on the 
spread of influenza 

Influenza has been shown to be an acute specific fever having 
nothing whatever to do with a *' bad cold.” There may be 
some Inflammation of the rw^ratwy passages, and then 
symptoms of catarrh arif pceseht, but that is not necessarily 
the case, and m some epidemics such symptoms are quite 
exceptional This had recognised by various writers 
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before the 1889 visitation, but it had not been generally realized, 
as It has been since, and some medical authorities, Vvho persisted 
ii) r^ardmg mfluenza as essentially a “ catarrhal ” affection, 
were chiefly to blame for a widespread and tenacious popular 
fallacy. 

Leichtenstern, in his masterly article in Nothnagel’s Handbuck, 
divides the disease as follows; (i) Epidemic mfluenza vera 
caused by Pfeiffer’s bacillus; (2) Endemic-epidemic influenza 
vera, which occurs several years after a pandemic and is caused 
by the same bacillus ; (3) Endemic influenza nostras or catarrhal 
fever, called la gnppe, and beanpg the same relation to true 
influenza as cholera nostras does to Asiatic cholera. 

The “ period of incubation ” is one to four days. Susceptibility 
varies greatly, but the conditions that influence it are matters 
of conjecture only. It appears that the inhabitants of Great 
Bntain are less susceptible than those of many other countries. 
Dr Parsons gives the following list, showing the proportion 
of the population estimated to have been attacked in the 1889- 
1890 epidemic in different localities ; — 


Place. 

Per 

cent 

Place. 

Per 

cent 

St Petersburg . 

Berlin ..... 
Nuremberg 

Grand-Duchy of Hc'ise 
Grand » Duchy, other 
Districts .... 
Heligoland . . . 

Budapest .... 

30 

33 

67 

25-30 

50-75 

1 50 

L_L°J 

Portugal .... 
Vienna ..... 
Belgrade 

Antwerp . . 1 

Gaeta . 

Massachusetts ... 
Peking .... 

St Louis (Mauritius) . 

no 

30-10 

33 

33 

50-77 

30 

50 


In and about London he reckoned roughly from a number of 
returns that the proportion was about izj % among those 
employed out of doors and 25 % among those in offices, &c, 
The proportion among the troops in the Home District was 
9 3 %• The General Post Office made the highest return with 
33 6 %, which IS accounted for partly by the enormous number 
of persons massed together in the same room m more than one 
department, and partly by the facilities for obtaining medical 
advice, which would tend to bring very light cases, unnoticed 
elsewhere, upon the record. No public service was seriously 
disorganized in England by sickness in the .same manner as on 
the continent of Europe. Some individuals appear to be totally 
immune ; others take the disease over and over again, denving 
no immunity, but apparently greater susceptibility from previous 
attacks. 

The symptoms were thus described by Dr Bruce Low from 
observations made m St Thomas’s Hospital, London, in January 
1890 ; — 

" The invasion is sudden , the patients can generally tell the time 
when they developed the disease ; t,g, acute pams in the back and 
loms came on qmte suddenly wbUe they were at work or walking m 
the street, or m the case of a medical student, while playing cards, 
rendering him unable to continue the game A workman wheeling 
a barrow had to put it down and leave it ; and an omnibus dnver 
was unabU) to pnu up his horses. This sudden onset is often accom- 
pamed by vertigo and nausea, and sometimes actual vomiting of 
bilious matter. There are pains m the limbs and general sense of 
aching all over ; frontal headache of specisd seventy ; pams In the 
eyebsJls, increased by the shghtest movement of the eyes ; shiver- 
ing . general feeling of nuseiy and weakness, and great depression 
of sjnnts, many patients, both men and women, givmg way to 
weeping : nervous isstlessneae ; inability to sleep, and occasionally 
delmum In some cases catarrhal symptoms develop, such as 
running at the eyes, which are sometimes infected on the second day ; 
sneezmg and aore throat ; and epistaxis, swdhng of the parotid and 
PiUb m s J p U ary glands, tonsihtis, and of bright bloM from the 

pharynx may occur. There is a hard, dry cough of a paroxysmal 
kmd, worst at night There Is often tenderness of the spleen, which 
is fldfflosi always found enlarged, and this persists after the acute 
^mptoms have passed. The temperature is high at the onset of the 
disease. In the fimt twenty-four hours its range is from too" F, m 
mild cases (o Z05® in severe cases,” 

Dr J S. Bristowe gave the following description oi the Uhiess 
durmg the same epidemic : — 

“ The chief symptoms of influenza are, coldness along the back, 


with shivering, which may continue off and on for two or three days , 
severe pain in the head and eyes, often with tenderness in the eyes 
and pam m moving them , pams m the cars , pains m the small of 
the back , pams m the limbs, for the most part m the fleshy portions, 
but also in the bones and mints, and even m the fingers and toes . 
and febrile temperature, which may in the early period rise tu 104" 
or 105" F, At the same time the patient feels cxci»»sivf Jy ill ami 
prostrate, is apt to suffer from nausea or sickness and diarrhoea, aud 
IS for the most part restless, though often (and especially m the case 
of children ana those adv,anced m age) drowsy. In ordinary 
mild cases tlie above symptoms are the only important ones which 
present themselves, and the patient may recover m the course of three 
or four days He may even have it so mildly that, although feeling 
very ill, he is able to go about his ordinary woik. In some cases 
the patients have additionally some dryness or soreness of the throat, 
or some stiffness and discharge from the nose, which may be accom- 
panied by slight bleeding And m soma cases, for tlie most part m 
the course of a few days, and at a tune when the patient seems to 
be convalescent, he begins to suffer from wheezing in the chest, 
cough, and perhaps a little shortness of breath, and bcfoie long spits 
mucus in which are contained pellets streaked or tinged with hlood 
Another complication is diarrhoea Another is a roseolous 
spotty rash . Influenza is by no means necessarily attended 
with the catarrhal symptoms which the general public have been 
taught to regard as its distinctive signs, and in a very large proportion 
of cases no calarihal condition whatever becomes developed at any 
time ” 

Several writers have distinguished lour mam varieties of the 
disease — namely, ( 1 ) nervous, (2) gastro-intestinal, (3) respiratory, 
(4) febrile, a form chiefly found in children. Clifford Allbutt 
says, “ Influenza simulates other diseases ” Many forms are 
of typhoid or comatose types. Cardiac attacks are common, 
not from organic disease but from the direct poisoning of the 
heart muscle by influenza 

Perhaps the most marked feature of influenza, and certainly 
the one which victims have learned to dread most, is the prolonged 
debility and nervous depression that frequently follow an 
attack. It was remarked by Nothnagel that " Influenza produces 
a specific nervous toxin which by its action on the cortex produces 
psychoses.” In the Pans epidemic of 1890 the suicides me rcased 
25 %, a large proportion of the exi ess being attributed to 
nervous prostration caused by the disease Dr Rawes, medical 
superintendent of St Luke’s hospital, says that of insanities 
traceable to influenza melancholia is twice as frequent as all 
other forms of insanity put together. Other common after-effects 
are neuralgia, dyspepsia, insomnia, weakness or loss of the 
special senses, particularly taste and smell, abdominal pains, 
sore throat, rheumatism and muscular weakness The feature 
most dangerous to life is the special liability of patients to 
inflammation of the lungs. Jhis affection must be regarded 
as a compUcation rather than on Integral part of the illness. 
The following diagram give.s the annum death-rate per million 
m England and Wales, and is taken from an article by Dr Arthur 
Newsholme m The Practitioner (January 1907). 

The deaths directly attributed to influenza are few m propor- 
tion to the number of cases. In the milder forms it offers hardly 
any danger to life if reasonable care be taken, but in the severer 
forms It IS a fairly fatal disease. In eight London hospitals the 
case-nrortality among m-patients in the 1890 outbreak was 34-5 
per 1000 ; among all patients treated it was i 6 per 1000. In the 
army it was rather less. 

The infectious character of influenza having been determined, 
suggestions were made for its administrative control nn the 
familiar Imes pf notification, isolation and disinfection, but this 
has not hitherto been found practicable. In Ward) 189s, however, 
the Local Government Board issued a nwmorandum recommend- 
ing lip adoption of the following precautions wherever they can 
be earned out . — 

1. The efck should be separated irom the healthy. Thi* is especially 
iroportaot m the case oi first attatks tfi a lopahty or a bouswoUl 

2. The sputa of the sick should, especially m the acute stage of the 
disease, be received into vessels containing disinfectants. Infected 
articles and rooms should be cleansed and dismfeoted 

3. When mflueaza thxfiatens, unnecessary assemblages of persons 
should be avoided. 

4. Buildifi^ and rooms in which many people necessarily con- 
gregate should be efficiently aerated and cleansed during the intervals 
of occupation. 
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There is no routine treatment for influenza except bed. In 
all cases bed is advisable, because of the danger of lung complica- 
tions, and m mild ones it is sufficient Severer ones must be 
treated according to the symptoms. Quinine has been much 
used. Modern “ anti-py retie " drugs have also been extensively 
employed, and when applied with discretion they may hie 
useful, but patients are not advised to prescribe them for them- 
selves 

Sir Wm. Broadbent in a note on the prophylaxis of influenza 
recommends quinine in a dose of two grains every morning, and 
remarks • “ I have had opportunities of obtaining extraordinary 
evidence of its protective power. In a large public school it 
was ordered to be taken every morning. Some of the boys 
in the school were home boarders, and it was found that while 


the boarders at the school took the quinine in the presence 
of a master every morning, there were scarcely any cases of 
influenza among them, although the home boarders suffered 
nearly as much as before ” He continues, “ In a large girls' 
sc hool near London the same thing was ordered, and the girls 
and mistresses took their morning dose but the servants were 
forgotten The result was that scarcely any girl or mistress 
suffered while the servants were all down with influenza.” 

The liability to contract influenza, and the danger of an attack 
if contracted, are increased by depressing conditions, such as 
exposure to cold and to fatigue, whether mental or physical. 
Attention should, therefore, be paid to all measures tending to 
the maintenance of health . Persons who are attacked by influenza 
should at once seek rest, warmth and medical treatment, and 
they should bear in mind that the risk of relapse, with serious 
complications, constitutes a chief danger of the disease. 

In addition to the ordinary text-books, see the series of articles 
by experts on different aspects m The PracMioner (London) for 
January 1907 

IN FORMA pauperis (Latin, “ m the character of pauper ”), 
the legal phrase for a method of bringing or defending a case 
in court on the part of persons without means. By an English 
statute of 1495 (n Hen. VII. c. 12), any poor person having | 
cause of action was entitled to have a writ according to the nature | 
of the case, without paying the fees thereon. The statute of 
1495 was repealed by the Statute Law Revision and Gvil 
Procedure Act 1883, but its provisions, as well as Ae chancery ! 


practice were mcorporated into one code and embodied in the 
rules of the Supreme Court ( 0 . xvi. rr. 32-31). Now any person 
may be admitted to sue as a pauper, on proof that he is not 
worth £25, his wearing apparel and the subject matter of the 
cause or matter excepted. He must lay his case before counsel 
for opmion, and counsel’s opmion thereon, with an affidavit of 
the party suing that the case contams a full and true statement 
of all the material facts to the best of his knowledge and belief, 
must be produced before the proper officers to whom the applica- 
tion IS made. A person who desires to defend as a pauper must 
enter an appearance to a writ m the ordinary w^ay and afterwards 
apply for an order to defend as a pauper. Where a person is 
admitted to sue or defend as a pauper, counsel and solicitor may 
be assigned to him, and such counsel and solicitor are nut at 
liberty to refuse assistance unless there is some 
good reason for refusing. If any person 
admitted to sue or defend as a pauper agrees 
to pay fees to any person for the conduct of 
his business he will be dispaupered. Costs 
ordered to be paid to a pauper are taxed as 
in other cases Appeals to the House of 
Lords tn forma pauperis were regulated by the 
Appeal (Forma Pauperis) Act 1893, which 
gave the House of Lords power to refuse a 
petition for leave to sue 
INFORMATION (from Lat tnformare, to 
give shape or form to, to represent, describe), 
the communication of knowledge, in English 
law, a proceeding on behalf of the crown 
against a subject otherwise than by mdict- 
ment A criminal information is a proceeding 
in the King’s bench by the attorney-general 
without the intervention of a grand jury 
The attorney-general, or, m his absence, the 
solicitor-general, has a right ex o^cto to file 
a criminal information m respect of any in- 
dictments, but not for treason, felonies or 
misprision of treason. It is, however, seldom 
exercised, except in cases which might be 
described as “ enormous misdemeanours,” 
such as those peculiarly tending to disturb 
or endanger the king’s government, e g sedi- 
tions, obstructing the king’s officers m the 
execution of their duties, &c. In the form of 
the proceedings the attorney-general is said 
to “come into the court of our lord the king before the king 
himself at Westminster, and gives the court there to under- 
stand and be informed that, &c ” Then follows the statement 
of the offence as m an indictment. The information is filed in 
the crown office without the leave of the court. An information 
may also be filed at the instance of a private prosecutor for 
misdemeanours not affecting the government, but being peculiarly 
flagrant and pernicious. Thus criminal informations have been 
granted for bribing or attempting to bribe public functionaries, 
and for aggravated libels on public or pnvate persons Leave 
to file an information is obtained after an application to show 
cause, founded on a sworn statement of the material facts of 
the case. 

Certain suits might also be filed m Chancery by way of informa- 
tion in the name of the attorney-general, but this species of 
information was superseded by Order i, rule i of the Rules of 
the Supreme Court, 1883, under which they are instituted’^in the 
ordinary way. Informations m the Court of Exchequer in 
revenue cases, also filed by the attorney-general, are still resorted 
to (see A.'G. v. WiUtamson, 1889, 60 L.T. 930). 

INFORMER, in a general sense, one who communicates 
information. The term is applied to a person who prosecutes 
in any of the courts of law those who break any law or penal 
statute. Such a person is called a common informer when he 
furnishes evidence on criminal trials or prosecutes for breaches 
of penal laws solely for the purpose of obtaining the penalty 
recovered, or a share of it. An action by a common informer 
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is termed a popular or qm tarn action, because it is brought by 
a person gm tarn pro domino rege qmm pro se ipso sequttur. A 
suit by an informer must be brought within a year of the offence, 
unless a specific time is prescribed by the statute. The term 
informer is also used of an accomplice m crime who turns what 
IS called “ kmg’s evidence ” (see Accomplice) In Scotland, 
informer is the term applied to the party who, in criminal 
proceedings, sets the lord advocate in motion. 

INFUSORIA, the name given by Biitschli (following O F. 
LedermUller, 1763) to a group of Protozoa. The name arose 
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Fig 1 — Ciliata 


1 Opaltnopsts sepiolae, Foclt , a parasitic 

holotrichous mouthless Ciliate from 
the liver of the Squid a, branched 
meganucleus ; b, vacuoles (non-con- 
tractile) 

2 A similar specimen treated with picro- 

carmme, showing a remarkably 
branched and twisted meganucleus 
(a), m place of several nuclei 

3. Anoplophrya naidos, Duj , a mouth- 

less Holotnchous Cihate parasitic m 
the worm Nats , x 200 a, the large 
axial meganucleus , b, contractile 
vacuoles 

4. A noplophrya prohfera, C and L ; from 

the mtestme of Chtelho Remark- 
able for the adhesion of incomplete 
fission - products in a metaraenc 
senes, a, meganucleus 

5. Atnphtlepius gtgaSfC and L , (Gymno- 

stomaceae) x 100 h, contractile 
vacuoles , c, tnchocysts (see fig 2) , 
d, meganucleus ; e, ^arynx 

6. 7 Prorodon ntveus, Ehr , (Gymno- 

stomaceae) , x 75. a, meganucleus , 
b, contractile vacuole, c, pharynx 
with homy cuticular Immg 
6. The fasciculate cuticle of the pharynx 
isolated. 

from the procedure adopted by the older microscopists to obtain 
animalcules. Infusions of most varied organic substances 
were prepared (hay and pepper beu^ perhaps the favourite 
ones), the method of obtaming them including maceration and 
decoction, as well as infusion in the strict sense ; they were 
then allowed to decompose in the air, so that various living 
beings developed therein. As classified by C. G. Ehrenbeig 
m his toonumental JnjusionsUerchen als voUkommene Organis’ 


men, they included (i) Desmids, Diatoms and Schizomycetes, 
now regarded as essentially Plant Protista or Protophytes ; 
(2) Sarcodina (excluding Foraminifera, as well as Radwlaria, 
w^ch were only as yet known by their skeletons, and termed 
Polycystma), and (3) Rotifers, as well as (4) Flagellates and 
Infusoria in our present sense. F. Dujardm in nis Htstonc 
des zoophytes (1841) gave nearly as liberal an interpretation 
to the name ; while C. T. Van Siebold (1845) narrowed it to its 
present limits save for the admission of several Flagellate 
families O. Butschli limited the group by removing the Flagcl- 
lata, Dinoflagellata and Cystoflagellata {q v.) under 
the name of “ Mastigophora ” proposed earlier by 
R. M. Diesmg (1865). We now define it thus 
— Protozoa bounded by a permanent plasmic 
pellicle and consequently of definite form, never 
usmg pseudopodia for locomotion or ingestion, 
provided (at least m the young state) with 
numerous cilia or organs derived from cilia and 
equipped with a double nuclear apparatus the 
larger (mega-) nucleus usually dividing by con- 
striction, and disappearing during conjugation : 
the smaller (micro-) nucleus (sometimes multiple) 
dividing by mitosis, and entering into conjugation 
and giving rise to the c>'cle of nuclei both largo 
and small of the race succeeding conjugation. 

Thus defined, the Infusoria fall into two 
groups (i)Ctltata, with cilia or organs derived 
from cilia throughout their lives, provided with a 
single permanent mouth (absent m the p.irasitic 
Opdmopstdae) flush with the Ixidy or at the base 
of an oral depression, and taking in food by 
active swallowing or by ciliary action . (2) Suc- 
toria, rarely ciliated except m the young stale, 
and taking m their food by suction through pro- 
trusible hollow tentacles, usually numerous 
The pclhcle of the Infusoria is stronger and more 
peimanent than in many Protozoa, and sometimes 
assumes the character of a mail of hard plates, closely 
fitting , but even m this case it undergoes solution 
soon after dcatli It is continuous with a firm ecto- 
sarc, highly diHcrcntiated in the Cihata, and in both 
8 Trachehus ovum, Ehr (Gymnosto- from coarse movable granules The 

maceae) ; x 80 ; showing the reti- endosarc is semifluid and rich m granules mostly 
culate arrangement of the endosarc. '' reserve in nature, often showing proteul or fat 
b. contractile vacuoles , c, the cuticle- reactions One or more contractile vacuoles are pre- 
hned pharynx some of the marine and all the freshwater 

9, 10, II, 12 hthyophthmus mulhfiltus, species, and open to the surface by pores of j^rma- 
Fou^uet (Gymnostomaceac) X120 position a system of canals m the deeper 

Free individual and successive stages layers of the ectoplasm is sometimes connected with 
of division to form siiores. a, mega- vacuole Ihe body Js often provided with nut- 
nucleus ; 6, contractile vacuoles Imng external formations stalk and “ theca (or 
13 Dtdtntum nasutum, Mull , (Gymno- *2”ea ) 

stomaceae); X200 The pharynx The character of the nuclear apparatus excludes 

18 everted and has seized a Para- two groups both parasitic and mouthless (i) the 
mectum as food a, meganucleus; I richonymphidac, with a single nucleus of Leidy, 
b, contraetde vacuole, c, everted ^ In^ts, especially Termites (2) the 

pharynx Opalmidae, with .several (often numerous) uniform 

14. Eupiotes ' Charon, Mull , (Hypotneh- parasitic m the gut of Batrachia, &c , and 

ac^), lateral view of the animal Foducing i-nuclear wmpores which coniugate, 
when usmg its great cirrhi, x, as BpUi these f^dies wo unite mto a group of 
ambulatory orgai^ ciliata, which may ^ referred to the Plagellida 

13 Eupiotes harpa, Stem (Hypotrich- {9'>) I^nkestcr in the last Mition of this Lncyclo^^ 

aceae); X150. A, mouth; xVcirrhi. cal^®^ attention to the doubtful position of 

16 Nyctotherus cordtformts. Stem (a H6rouard placed Tneho- 

Heterotnccae), parasitic in the intes- nymphidae among Flagellates 
tme of the Fr<k) , a, meganucleus , The theca or sheU is present m some pelagic 
b, contractile vacuole; c, food par- speejes (fig. m 3, 5) and m many of the attached 
tide, if, anus. heterotnehous l^d species, notably among the Pentricha (fig in 21 
of membranelles ; /, g, mouth , A, 22, 25. 261 and Suctona ffig vm 11) . and is found 
pharynx ; t. smaU cilia. so**'® free-swunmmg forms (fig. 111 3, 5) it is 

usually chitmous, and forms a cup into which the 
animal, protruded when at its utmost elongation, can retract itself 


In Metactneta mystactna it has several distinct slits (pylomes) for 
the passage of tufts of tentacles In Sientor it Is gelatinous , and 
m the Dictyocystids it is beautifully latticed 

The stalk is usually solid, and expanded at the base into a disk 
m Suctona. In Peritrichaceae (fig iii. 8-22, 25, 26), the only 
ciliate group with a stalk, it grows for some time after its formation, 
and on fission two new stalks contmue the old one, so as to form a 
branched colony (fig, ni. 18). In Vorttulla (fig 111 11, I2, 14, Ac.) 
the stalk is hollow and elastic, and attached to it along a spiral is a 
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proloiigatioix of the ectosarc contaihing a bundle of myonemes, t>o 
(Ii.it by the contraction's of the bundle the stalk is pulled down into 
.1 lorkscrcw spiral, and on the relaxation of the muscle the elasticity 
(it (ho hollow stalk straightens it out. 

On fission the stalk may become branched, a.s the solid one of 
JCfistyHs and Of>erciilaria (fig. iii, 20) ; and the myonerae also in the 
tubular stem of Zoothaminum ; or the branch-myonemc for tlio ono 
offspring may bo inserted laterally on that for the other in Car- 
r (fig. iii. 18). In several tubicolous Peritrichaceac there is 
some arrangement for closing thoir tubes. In Thuricola (fig. iii. 
25-20) there is a valve which opens by the pressure of the animal on 
its protrusion, and closes automatically by elasticity on retraction. 
In La^enophrys the animal adheres to the cup a little below the open- 
ing, 80 that its withdr?.wal closes the cup : at the adherent part the 
body mass is hardened, and so differentiated as to suggest the frame 
of the mouth of a purse. In Pyxicola (fig. iii. 21-22) the animal bears 
some way down tlie body a hardened shield (“ operculum *') which 
closes the mouth of the shell on retraction. 

'I’lie cytopLasm of the Infusoria is Very susceptible to injuries ; 
and whell cut or torn, unless the pellicle contracts rapidly to enclose 
the wounded surface, the substance Of the body swells up, becoming 
trothy, with bubbles which rapidly enlarge and finally burst; the 
cell llius disintegrates, leaving only a few granules to mark where it 
was. This phenomenon, observed by Dnjardin, is called “ dib 
fluertce.” The contractile vacuole appears to be one of the means by 
which diffluence is avoided in cells with no .strong wall to resist tli’c 



Fio. ii. 

1, Surface view of Paraimu iiim, food granulc.s collecting into 

showing the disposition of a bolus ; t, w, n, o, food 

the cilia in longituilinal \-acuoles, their contents 

row.s. being digested as they pa.ss 

2, a, mega- ; b, micro-nucleus ; in the endosarc along the 

c, junction of ecto- and en- path indicated by the 

dosarc; pellicle; F.enilo- arrows, 

sarc ; /, cilia (much too 3, Outline showing contouctile 

numerous and crowded) ; vacuoles in OMmim iK mg 

g, trichocysts ; g', same diastole, surrounded by live 

with thread ; A, discharged ; afferent, canals. 

I, pharynx, its undulating 4-7 Successive st.-vgos of diastole 
membrane not .shown ; of contractile vacuole. 

absorption of water in cxce.ss : for after growing in size for some 
time, its walls contract suddenly, .and its contents are expcllwl to the 
outside by a pore, which Is, IIko the anus, usually invisible, but 
I'errnancut in position. The contractile vacuole may be single or 
multiple : it may receive the contents of a canal, or of a system of 
c.inals, which only become visible at the moment of the contraction 
of the vacuole (fig. ii. 4-7), giving liquid time to accnmnl.ate in them, 
f>r when the vacuole is acting sluggishly or imperfectly, as in the 
approach of asphyxia (fig. ii. 3). Besides this function, since the 
system passes a large quantity of water from without tnrongh the 
suKstance of the cell, it must needs act as a means of respiration and 
excretion. In all Pcritrichaceae it open.s to the vestibule, and in 
some of them it discharges tlirough an intervening reservoir, curiously 
recalling the arrangements in the Flagellate Eumenaceae. 

Tlie nuclear apparatus con.slsts of two parts, the meganucleus, and 
the micronucleus or nllcronuclol (fig. iii. 1 7 iv. i). The moganucleus 
alone regarded and described as the nucleus by older observers 
is always single, subject to a few reservations. It is most frequently 
oval, and then is indented by the micronucleus ; but it may Iks lobed, 
the lobes lying far apart and cqnriect.?cl by a slender bridge or monili- 
fonn, or horse.shoe-shaped (Feritrichaccae). It often contain.s darker 
inclusions, like nucleolc.s. 

It has been shown, more especially by C.rubcr, that many Ciliata 
are multinucleate, and do apt possess merely .a single meganucleus 
and a micronucteus. Tn Oa i'filGc/'rt tlie nuclei are large .and numerous 
(about fortyl. scattered through the protoplasm, whilst in other 


cases the nucleus is so finely divided as to appear like a powder 
diffused uniformly through the medullary protoplasm (Trachetocerca), 
Carmine staining, after treatment with ab-solute alcohol, has led to 
this remarkable discovery. The condition described by Foettinger 
in his Opalinopsis (fig. i. r, 2) is an example of this pulverization of 
the nucleus. The condition of pulverization had led in some cases 
to a total failure to detect any nucleus in tlve living animal, and it wius 
only by the use of reagents that the actual state of the case was 
revealed. Before fis.sion, whatever be its habitual character, it 
condenses, becomes oval, and divides by constriction ; and though 
it usually is then fibrillated, only in a few cases <locs it approach the 
typical mitotic condition. The micronucleus dc.scribcd by older 
writers as the " nucleolus " or " paranucleus ” (" endoplastulc ” of 
Huxley), may be -i'lele <>r multiple. When the mcganucleus is 
bilobed there an- alw .iv . iwo micronuclei, and at least one is found 
next to ev'cry eiil-ua:<'mi !it of the moniliform Ineganucleii.s. In the 
fi.s.sion of the Infusoria, every micronucleu.s divides by a true mitotic 
process, during which, however, its wall remains intact. From their 
relative .sizes the mcganucleus w'ould appear to discharge during 
cell-life, exclusively, the functions of the nucleus iii ordinary cells. 
Since in conjugation, however, the meganucleus degenerates and is 
in great part cither digested or excreted as waste matter, while the 
new nuclear apparatus in both exconjugates arises, as we shall see, 
from a conjugation-nucleus of exclusively micronuclear origin, we 
infer that the micronucleu.s has for its function the carrying on of the 
nuclear functions of the race from one fi.ssion cjcle to the next from 
which the ineganucleus is excluded. 

Fission is the ordinary mode of reproduction in the Infusoria, and 
is usually transverse, but oblique in Stenfor, &’c., as in Flagellata, 
longitudinal in Peritrichaceac ; in .some cases it is always more or 
less unequal owing to the differentiation of the bodyj and con.se- 
quently it must be followed by a regeneration of the massing organs 
in either daughter-cell. In some cases it becomes very uneven, 
affording every transition to bmlding, which process assumes especial 
importance in the buctoria. Multiple fission (brood-formation or 
aporulation) is exceptional in Infu-soria, and when it occurs the broods 
rarely exceeil four or eight— another difference from Flagellata, 
The nuclear processes during conjugation suggest the phylogenetic 
loss of a process of multiple fission into active gametes. As noted, 
in fi.s.sion the moganucleus divides by direct constriction ,* each 
micronuciciis by a mode of mitosis. The process of fission is subject 
in its activity to the influences of nutrition and temperature, slacken- 
ing as the food supply becomes inadequate or as the temperature 
recedes from the optimum for the process. Moreover, if the 
descendants of a single animal bo raised, it is found that the rapidity 
of fission, oilier conditions being the same, varie.s periodically, under- 
going periods of depression, which may be followed by either (i) 
spontaneous recovery, (2) recovery under stimulating food, (3) 
recovery through conjugation, or (4) the ilcath of the cycle, which 
would have ensued if 2 or 3 had been omitted at an earlier stage, 
but which ultimately seems inevitable, even the induction of 
conjugation failing to restore it. These physiological conditions were 
first studied by E. Maupas, librarian to the city of Algiers, in his 
pioneering work in the later 'eighties, and have been confirmed and 
cxteniled by later okserv’ers, among whom we may especially cite 
G. N. Calkins. 

Syngamy, u.sually termed conjugation or “ karyogamy," is of 
exceptional character in the majority of this group — the Peri- 
trichaceae alone evincing an approximation to the usual typical 
procc.ss of tlie permanent fusion of two cells (pairing-cclls or ganiete.s), 
cytoplasm to cytoplasm, nucleus to nucleu.s, to form a new cell 
(coupled cell, zygote). 

This process was elucidated by E. Maupas in i88g, and his results, 
eagerly quc.stioned and repeatedly te.stcd, have been confirmed in 
every fact and in every generalization of imjxirtancc. 

Previously all that had been definitely made out was that under 
certain imiletcrmincd conditions a fit of pairing two and bvo occurred 
among the animals of the same species in a culture or in a locality 
in the open ; that after a union prolonged over hours, and sometimes 
even days, the mates separated ; that during the union the mega- 
nucleus underwent changes of a degenerative character ; and that 
the micronucleus underwent repeated divisions, and that from the 
offspring of the micronuclei the new nuclear apparatus was evolved 
for each mate. Maupas discovered the biological conditions leading 
to conjugation ; (i) the jiresence of individuals belonging to distinct 
stocks ; (2) their belonging to a generation sufficiently rejuioved 

from previous conjugation, but not too far removed therefrom ; (3) 
a deficiency of foot!. He also showed that during conjugation a 
“ migratory *’ nucleus, the offspring of the divisions of the micro- 
miclcus, p.asses from cither mate to the other, while its sister nucleus 
remains stationary " ; and that reciprocal fusion of the migratory 
nucleus of the one mate with the stationary nucleus of the other 
takes place to form a zygote nucleus in cithor mate ; and that from 
these zygote nuclei in each by division, av least two nuclei are formed, 
the one of which enlarges to form a mcganucleus, while the other 
remains small as the first micronuclcus of the new reorganized 
animal, which now separates as an “ exconjugate ” (fig. iv.). More- 
over, if pairing be prevented, or lie not inducefl, the individuals 
proihiced by successive fissions become pr.adually weaker, their 
nuclear apparatus degenerates, and finally they cannot be induced 
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Fig. iii. — Ciliata ; i, 2, Heterotrichaccae ; 3-7, 23-2.}, Oliyotrichaccac ; 
8-22. 2s. 26. Peritrichaceae. 


1, Spirostomum anibrgiium,Tihr . ; 

( X 120) ; on its left side 
oral groove and wreath of 
membranellae ; a, inonili- 
form meganuclcus ; b, 
position of contractile 
vacuole. 

2, Group of Stentor polymcr- 

phus, O. F. Miiller ; ( x 30) ; 
the twisted end of the peri- 
stome indicating flic po‘'i- 
tion of the mouth. 

3, Tintinnus lagenula, Cl. and 

L., ( X 300), in free shell. 

4, Stronibidium daparedii, S. 

Kent; (x2oo). 

5, Shell of Codonella campanella, 

Haeck ; ( x 180). 

6, 7, Torquatella typica. Lank. 

{—Strombidium according 
to Biit-schli) ; p, oral tube 
seen through peristomial 


w’reath of apparently coal- 
escent raembrancilae. 

8j Bas-al, and 9, side (inverted) 
vicAVS of Trickodina pedi- 
culv.s, Ehr. ; ( x 300) ; a, 

meganucleus ; c, basal collar 
and ring of hooks ; d, 
mouth ; contractile vacuole 
and oral tube seen by 
transparency in 8. 

10, S pirochona gammipara, 

Stein; ( x 350) ; a, mega- 
nucleus ; g, bud. 

11, 12, Vorticella microstoma, Ehr.; 

( X 300) ; d, formation of a 
brood of 8 microgaaxetes c 
by multiple fission; 6,contr. 
vacuole. 

13, Same sp. in binary fission ; 

a, meganucleus. 

14, V. rubulifera, Ehr. ; bud 

swimming away by 



under suitable conditions to pair normally, so that the cycle become.s 
extinct by senile decay. In Peritrichaceae the gametes are of 
unequal sizes (fig. iii. ii, 12), the smaller being formed by brood 
fissions (4 or 8) ; syngamy is here permanent, not temporary, the 
smaller (male) being absorbed into the body of the larger (female) ; 
and there are only two nuclei that pair. Thus we have a derived 
binary .sexual process, comparable to that of ordinary bisexual 
organisms. 


from Lankci>lci'» J'ltaiUi- m /.o.ttoii)-. 

Fig. iv. — Diagrammatic Sketch of Changes during Conjugation in 
Ciliata. (From Hickson after Delage and Maupas.j 


1, Two individuals at com- 

mencement of con 'ligation 
showing meganuclcus 
(dotted) and micronuclcus ; 
successive stages of the 
disintegration of the mega- 
nucleus shown in all figures 
up to 9. 

2, 3, First mitotic division of 

micronuclei. 

4, 5, Second ditto. 

6, One of the four nuclei re.sult- 
ing from the second division 
again dividing to form the 
pairing - nuth'i in either 


mate, while the other 3 
nuclei degenerate. 

7, Migration of the migratory 

nuclei. 

8, 9, Fusion of the incoming 

migratory with the station- 
ary nucleus in either mate. 
10, Fission of Zygote nucleus 
into two, the new mega- 
and micronuclcus whose 
differentiation is shown in 
11,12. The vertical dotted 
Hue indicates the separation 
of the mates. 


(jiiM\. ill" Ci/.'tiic liilusoiia repre.sent the highest type 
of iTuto/.oa. 1 li( y an- distiiK tly animal in function, and the 
Gymnustomaccae arc active predaceous beings preying on other 
Infusoria or Flagellates. Some possess shells (fig. iii. 3, 5, 21, 
22, 25, 26), most have a distinct swallowing apparatus, and in 
Dysteria there is a complex jaw — or tooth-apparatus, which needs 
new investigation. In the active Ciliata we find locomotive 


posterior wrciith, jieristome 
conliiuTid; c. peristomial 
disk; /. oral lulH-. 

15, V. microstoma ; b, contr. 
vacuole ; c, d, two micro- 
gametes seeking to con- 
jugate. 

10, V. ncLmlifera, contr.aclcd, 
with body encysted. 

17, Same sj). cn barged ; c, 

myonemes converging 
posteriorly to muscle of 
stalk ; d, micronuclcus. 

18, Carchesium spectabile, Ehr. ; 

( X50). 

19, Nematocystsef E/>j.sfvb.'. fta- 

vicans, Ehr. (after Greetf). 

20, Opercularia stenostoma, St. ; 

( X 200) ; a small colony 
showing upstanding ("oper- 


cuUir ") ]>eristomial disk, 
protruded oral undulating 
membrane and cilia in oral 
tube. 

21. 22, Pyxicola affinis, S.K., with 
stalk and theca ; x, chitin- 
ous disk, or true “ oper- 
culum " closing theca in 
retracted state. 

23, 24, Caenoniorpha medusuta, 
I’erty, ( x 250), with spiral 
peristomial wreath. 

25, 26, Thuricola valvata, Str. 
\\Tight, in sessile theca, 
with internal valve [v) to 
close tube, as in gastropod 
Clausilia ; owing to recent 
fission two animals occupy 
one tube. 
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organs of most varied kinds : tail^springs, cirrhi for cra>^lmg 
and darting, cilia and membranellae for continuous swimming 
in the open or gliding over surfaces or waltzing on the substratum 
{Tnchodtna, fig. in. 8) or for eddying in wild turns through the 
water {Strombtdmm, Ttnttnnus, Hdterta) Their forms offer 
a most interesting variety, and the flexibility of many adds 
to their easy grace of movement, especially where the front 
of the body is produced and elongated like the neck of a swan 
{Amphtkpius, ng. 1. 5 , Lacrymaria). 

The cytopl^m is very highly differentiated : especially the 
ectoplasm or ectosarc. This has always a distinct elastic " pellicle " 
or hmitmg layer, m a few cases hard, or even with local haidenmgs 
tliat afiect the disposition of a coat of mail {Coleps) or a pair of 
valves {Dyiterta ) ; but is usually only marked mto a rhomboidal 
network by intersecting depressions, with the cilia occupying the 
centres of the areas or meshes defined The cytoplasm within is 
distinctly alveolated, and frequently contains tubular alveoli running 
along the length of the animal ^tween these are dense fibrous 
thickenings, which from their double refraction, from their arrange- 
ment, and from their shortening in contracted animals are regarded 
as of muscular function and termed " myonemes " Other threads 
running alongside of these, and not shortening but becoming wavy m 
the general contraction, have been described in a few species as 
" neuronemes '' and as jiossessmg a nervous, conductmg character 
On this level, too, he the dot-hke granules at the bases of the ciiia, 
which form definite groups in the case of such organs as are composed 
of fused cilia ; in the deeper part of the ectoplasm the vacuoles or 
alveoli are more numerous, and reserve granules are also found , 
here too exist the canals, sometimes 
developed into a complex net-work, 
which open into tlie contractile 
vacuole. 

1 ho ciUa themselves have a stiffcr 
basal part, probably strengthened by 
an axial rod, and a distal flexible 
lash ; when cilia are united by the 
outer plasmatic layer, they form (i) 
" Cirrhi,” stiff and either hook-like 
and pointed at the end, or brush-like, 
with a frayed apex; (2) mcmbranelles, 
flattened organs composed of a 
number of cilia fused side by side, 
From I rtnkester'* 7 fettdu em sometimes on a single row, somt- 
times on two rows approximated at 
Fio v — Diagram i illus- cither end so as to form a narrow 
tratmg changes duiing con- oval, the membranelle thus being 
jugaliun of Colptdtum hollow, (5I the oral “undulating 
colpoda (From Hickson, membrane,’' merely a very elongated 
after Maupas ) membranelle whose base may extend 

M, Old meganuclcns under- over a length nearly equal to the 

going disintegration length of the animal ; such mem- 
m, Micronucleus brancs are present in the mouth oral 

N, migratory, and depression and pharynx of all but 

b. Stationary pairing- Gymnostomaceae, and aid m m- 

nucleus. gcstion ; a second or third may be 

M', M', the new meganuclci, present, and behave like active lips , 
and (4) in Pentnchaceae the cilia of the 

»»', The new micronuclci m penstomial wreath are united below 
the products of the first into a continuous undulating mcm- 
fission of each of the ex- brane, forming a spiral of more than 
conjugates , the continu- one turn, and fray out distally mto a 
ous vertical line m- fringe ; (5) the dorsal cilia of Hypo- 
dicates period of fusion, trichaceae arc slender and motionless, 
its cessation, separation; probably sensory, 
dotted Imes indicate Embedded m the ectosarc of many 
fission, the spaces Ciliates are tnchocy.sts, little elon- 
lettered 1-7 successive gated sacs at right angles to the 
stages m the process , surface^ with a fine hair-uke process 
the clear circles mdi- projecting On irritation these elon- 
cate functionless nuclei gate mto stiong promment threads, 
which degenerate. often with a more or less barb-hke 

head, and may be ejected altogether 
from tlie body Those over the surface of the body appear to 
be protective , but m the Gymnostomaceae specially strong 
ones surround the mouth They can be mjected into the prey 
pursued, and appear to have a distinctly poisonous effect on it 
They are combined also mto defensive batteries m the Gymnostome 
Loxophyllum They are absent from most Heterotrichaceae and 
Hypotnchaceae, and from Pentnchaceae, except for a zone round 
the collar of the peristome 

The openings of the body are the mouth, absent in a few parasital 
species {Opaitnopsts, fig 1 i, it), the anus and the pore ol 
the contractile vacuole. The mouth is easily recognizable ; in the 
most pnmitive forms of the Gymnostomaceae and some other 
groups, it IS terminal, but it passes further and further back in more 
modified species, thereby d<(;pnmg a ventral, and correspondingly a 
dorsal surface ; it usually hes on the left aide. The anus is usu^y 



only visible dunng excretion, though its position is permanent ; in 
a few genera it is always visible (e g Nyctotherus^ fig 1. 16). The 
pore ol the contractile vacuole might be desenbed in same terms 

The endoplasm has also an alveolar structure, and contains besides 
large food-vacuoles or digestive vacuoles, and shows movements of 
rotation within the ectoplasm, from which, however, it is not usually 
distinctly bounded In Ophryoscolex and Didtntum (fig. i. 13) a 
permanent cavity traverses it from mouth to anus. 

Ingestion of food is of the same character m all the Hymeno- 
stomata Tlie ciliary current drives a powerful stream into the mouth, 
which impinges agamst the endosarc, carrying with it the food 
particles , these adhere and accumulate to form a pellet, which 
ultimately is pushed by an apparently sudden action mto the 
substance of the endosarc which closes behind it (f g. u. 2}. In some 



From Calkins’ Piotoaoa, by permission of the Macmillan Compan>, N Y 

Fio. vi. — Diagrammatic view of behaviour of the motile reaction 
of Paramecium after meeting a mechanical obstruction at A (Fiom 
(t N Calkins after H S Jennmgs) For clearness and simphcity 
the normal motion is supposed to be straight mstead of spiral 


of the Aspirotrichaceae accessory undulating membranes play the 
part of lips, and there is a closer approximation to true deglutition 
The mouth is rarely termmal, more frequently at the bottom of a 
depression, the “ vestibule,” which may be prolonged into a slender 
canal, sometimes called the ” pharynx “ or ” oral tube,” cihatcd as 
well as provided with a membrane, and extending deep down mto 
the body in many Pentnchaceae. 

In Spirostomaceae the " adoral wreath ” of mcmbranelles encloses 
more or less completely an anterior part of the body, the " peri- 
stome,” withm which lies the vestibule. This area may be depressed, 
truncate, convex or produced mto a short obconical disk or into one 
or more lobes, or finally form a funnel, or a twisted spiral like a papei 
cone In most Pentnchaceae a collar-hke nm surrounds the 
peristome, and marks out a gutter from which the vestibule opens , 
the peristome can be retracted, and the collar close over it This 
nm forms a deep permanent spiral funnel m Sptrochona (fig iii xo) 

Movements of Ctltata — H S Jennings has made a very detailed 
study of these movements, which resemble those of most minute 
free-swimmmg organisms The followmg account applies practically 
to all active ” Infusona ” in the widest sense. 

The position of the free-swimming Infusoria, like that of Rotifers 
and other small swimming animals, is with the front end of the 



Ixxly mclmed out- 
ward to the axis of 
advance, constantly 
changing its azi- 
muth while pre- 
servmg its angle 
constant or nearly 
so , if advance were 

ignored the body yjj — Diagram of a mode of progression 

would thus rotate qj Ciliate like Paramectum , m, mouth and 
so as to traw out phajynx ; the straight Ime A, B, represents the 
a cone, with the of progression desenbed by the posterior 
hinder ^be spiral line the curve desenbed by 

apex, and the front ^j^g antenor end ; the clear circles are the 
^scribmg the ^se contractile vacuoles on the dorsal side. 

On any imtation, 

(i) the motion is arrested, (2) the animal reverses its cilia and 
swims backwards, (3) it swerves outwards away from the axis so 
as to make a larger angle with it, and (4) then swims forwards 
along a new axis of progression, to which it is mclmed at the 
same angle as to the previous axis (figs, vi , vu ) In this way it 
alters its axis of progression when it finds itself under conditions of 
stimulation Thus a Paramectum commg mto a region relatively 
too cold, too hot, or too poor m CO, or in nutnment, alters its 
direction of swimmmg ,* in this way mdividuals come to a-ssemble 
hi crowds where food is abundant, or even where there is a slight 
excess of CO, This retotidn may lead to fatal results , if a solution 
of corrosive sublimate (Mwteunc chloride) diffuses towards the hindci 
end of the animal fastef ilwui it progresses, the stimulus affectmg the 
hinder end first, the axis of profession is altered so as to bring the 



INFUSORIA S6i 


animal after a few changes mto a region where the solution is strong 
enough to kill it. This " motile reaction,” first noted by H. S. 
Jennings, is the explanation of the general reactions of mmute 
swiminmg animals to most stimuli of whatever character, including 
light ; the practical working out is, as he terms it, a method of ” trial 
and error.*^ The action, however, of a current of electricity is dis- 
tmctly and immediately directive ; but such a stimulus is not to be 
found in nature. The motile reaction m the Hypotrichaceae which 
crawl or dart m a straight Ime is somewhat different, the swerve 
being a simple turn to the right hand — » e. away from the mouth. 

Parasitism in the Infusoria is by no means so important as among 
Flagellates Ichthyophthmus alone causes epidemics among Fishes, 
and Balanttdtum colt has been observed m intestinal disease in Man. 
The Isotncheae, among Aspirotnchaceae and the Ophryoscolecidae 
among Heterotrichaceae are found m abundance m the stomachs of 
Ruminants, and are beheved to play a part in the digestion of cellu- 
lose, and thus to be rather commensals than parasites. A large 
number of attached species are epizoic commensals, some very 
indifferent m choice of their host, others particular not only in the 
species they infest, but also m the special organs to which they 
adhere This is notably the case with the shdled Pentnchaceae 
Lichnophora and Trtchodtna (fig in 8, o) among Pentnchaceae are 
capable of locomotion by their permanent posterior wreath or of 
attaching themselves by the sucker which surrounds it , Kerotm 
polvporum glides habitually over the body of Hydra, as does Tneho- 
dtna pedteuius. 

Several Suctoria arc endoparasitic in Cihata, and their occurrence 
led to the view that they represented stages in the hfe-history of 
those. Again, we find in the endosarc of certain Cihates green 
nucleated cells, which have a cellulose envelope and multiply by 
fission mside or outside the animal. Ihey are symbiotic Algae, or 
possibly the resting state of a Clilamydomonadine FlagelUcto 
(Carterta ?), and have received the name ZoocMorella They are of 
constant occurrence in Paratmaum bursarm, frequent in Stentor 
polymorphus and .S tgneus, and Ophrydtum versatile, and a few other 
species, which become infected by swallowing them 

C las St fi cation 

Order I — Section A — Gymnostomaccae. Mouth habitually 
closed ; swallowing an active process ; cilia (or membranelles) 
uniform, usually distributed evenly over the body , form 
variable, sometimes of circular transverse section 

Section B — 1 ncliostomata Mouth permanently open 
against the endosarc. piovided with i or 2 undulating 
membranes often prolonged into an mturned pharynx , 
ingestion by action of oral ciliary apparatus 

Order 2 — Subsection (a) — Aspirotnchaceae Cilia nearl> uni- 

fonUj not associated with cirrlii or membranelles, nor forming 
a peristomial wreath. Form usuallyflattenod, mouth unilateral 
(N B — Orders i, 2 are sometimes united into the single order 
Holotnchaceae ) 

Subsection (6). — Spirotneha Wreath of distmct mem- 
bianelles — or of cilia fused at the base — enclosing a peristomial 
area and leadmg into the mouth 

§§ 1 — Wreath of separate membranelles 

Order 3 — Heterotrichaceae , body covered with fine uniform 
cilia, usually circular in transverse section. 

Order 4 — Oligotnchaceae ; body covenng partial or wholly 
absent , transverse section usually circular 

Order 5 — ^Hypotrichaceae ; body flattened , body cilia repre- 
sented chiefly by stiff cirrhi m ventral rows, and fine motion- 
less dorsal sensory hairs 

Order 6 — §§ 11 — Pentnchaceae Peristomial ciliary wreath, 

spiral, of cilia united at the base ; iwstenor wreath circular 
of long membranelles , body circular in section, cylmdneal, 
taper, or bell-shaped 

Illustrative Genera (selected). 

I. Gymnostomaceae (a) Ciliation general or not confined to one 
surface Coleps Ehr , with pellicle locally hardened into mailed 
plates; TracMlocerca Ehr, ; Prorodon Ehr (fig. i. 6,7); Trackeltus 
Ehr , with branching endosarc (fig 1. 8) ; Lacrymarta Ehr , body 
produced into a long neck with termmal mouth surrounded by 
offensive tnchocysts , Dileptus Duj , of similar form, but antenor 
process, blind, preoral, Ichikyophthirius Fouquet (fig i 9-12), 
cilia represen tea by two girdles of membranellae ; Didintum St. 
(fig 1. 13I, cilia in tufts, surface with numerous tentacles each 
with a strong terminal tnchocyst, Actinobolus Stem, body with 
one adoral tentacle , Ileonenta Stokes, (b) Cilia confined to dorsal 
surface Chtlodon Ehr , Loxodes Ehr , body flattened, ciliated on 
one side only, endosarc as in Trackeltus , Dysteria Huxley, with the 
dorsal surface hardened and hinged along the median line into a 
bivalve shell, ciliated only on ventral surf^, with a protrusible 
foot-like process, and a complex pharyngeal armature, (c) Cilia 
restricted to a single equatorial girdle, strong (probably membra- 
nelles) ; MesoAnium, mouth 4-lobed. 

2 Asmirotrichaceae. Paramecium Hill (fig 11. 1-3) , Ophryoglena 
Ehr. ; Colpoda O. F Mfiller ; Coiptdtum St. ; Lembus Cohn, with 
posterior strong cOhim for spnngmg ; Leucophrys St ; Vrocentritm 
Nitsch, bwe, with polar and equatorial zones and a po^nor tuft of 


long ciha, Opalinopsts Foetluiger (fig. 1. i, 2) , Anoplophyra St 
(fig i 3, 4) (The last two parasitic mouthless genera are placed 
here doubtfully ) 

3. Heterotrichaceae. (a) Wreath spiral ; Oken. (fig ui. 2), 

oval when free, trumpet-shaped when attached by pseudopods at 
apex, and then often secretmg a gelatinous tube . BUphansma 
Perty, sometimes parasitic in Heliozoa , Spirostomum Ehr , cyliiuln- 
cal, up to i' in length; (fc) Wreath straight, often oblique ; Nycio- 
therus Leidy, parasitic, anus always visible ; Balanttdtum Cl and L , 
parasitic (B colt m man) ; Bursana, O F.M., hollowed into an ov.il 
pouch, with the wreath inside 

4. OUgotrichaeccae. Tmtmnus Schranck (fig. iii. 3) ; TniHodih- 
^sts Cl and L ; Codonella Haeck. (fig ai 5) , ^trombidiuin 
Cl and L. (f^ lu 4), mcluding Torquateua Lank (fig m 6, 7), 
accordmg to Butschh; Halteria Dui., with an equatorial girdle of 
stiff bnstlc-hke cilia , CaznomorpAa Perty (fig. 111 23,24), Opkryo- 
stolex St , with straight digestive cavity,' and visible anus, parasitic 
m Ruminants 

5 Hypotrichaceae Stylonychia Ehr. ; Oxytricha Ehr. ; Euplotes 
Ehr (fig, 1. 14, 15) ; Kerona Ehr. (epizoic on Hydra) 

6 Pentnchaceae 1. Peristomial wreath projecting when ex- 
panded above a circular contractile collar-like rim 

(a) Fam Urceolandae ; posterior wreath permanently present 
around sucker-like base. Trtchodtna Ehr (fig 111 8, 9), cnitoic on 
Hydra; Luhnophora Cl and L. ; Cyclochaeta Hatchett Jackson, 
Gerda Cl and L , Scypktdta Dui. 

(b) Fam Vorticellidaet= Bell Animalcules posterior wreath 
temporal ily present, shed after fixation. 

Subfam i Vorticellmac animals naked (i ) Solitary ; Vortnclla 
Linn (fig 111 11-17), stalk hollow with spiral muscle; Pyxtdtum 
b Kent, stalk non-contractile (11 ) Forming colonies by budding on 
a branched stalk : Carchestum Ehr , hollow blanches and muscles 
discontinuous ; Zoothammum Ehr , branched hollow stem and 
muscle continuous through colony , Eptstvhs Ehr , stalk rigul — 
(the animal body in these three genera has the same characters as 
Vorticella) — Campanella Goldf , stalked like Epistyhs, wreath of 
many turns (nematocysts sometimes present) (fig, ui. 19) , Optr- 
cularta, stalk of Epistyhs, disk supporting wreath obconical, collar 
very high (fig. 111 20J. 

Subfam 2. Vagmicolmae , body enclosed in a firm theca 
Vagtntcola Lam, shell simple, sessile, Thnrtcola St Wright, shill 
sessile, with a valve opening inwards (fig. 111 25-26) ; Cothurnia l.hr , 
shell stalked, simple , Pyxtcola b Kent, shell stalked, closed by an 
mfrapenstomial opercular thickenmg on the 1x)dy (fig 111 21-21) 

Subfam 3. Shells gelatinous , tliosc of the colony aggregated 
into a floating ^hcioul.il mass several iiithcs in diamtUr 
Ophrydtum Bory, O versatile contains Zoochlorella, which secrctis 
oxygen, and the gas-bubbles float the colonies like green lumps of 

2 Peristomial wreath, not protrusible, surroundeil bv a very 
high usually .spiral collar 

Fam Spirochonina. Sptrochona St. (fig in 10) , Kentrochona 
Rompel , Doth genera epizoic on gills, &c , of small Crustacea 

Suctoria — are distinguished from Ciliata by their 
possession of hollow tentacles (one only in Rhyncheta, fig viii. i, 
and Urnula) through which they ingest food, and by not possess- 
ing cilia, except in the youn^ stage Fission approximately 
equal is very rare. Usually it is unequal, or if nearly equal one 
of the halves remains attached, and the other, as an embryo 
or gemmule, develops cilia and swims off to attach itself else- 
where ; Sphaerophrya (fig via. 2-6) alone, often occurring as an 
endoparasite in Ciliata, may be free, tentaculate and unattached. 

The ectosarc is usually provided with a firm pellicle which shows 
a peculiar radiate ” milling ” in optical section, so fane that its true 
nature is difficult to make out , it may be due to radial rods, regularly 
imbedded, or may be the expression of radial vacuoles. The tentacles 
vary m many respects, but are always retractile They are tubes 
covered by an extension of the pellicle ; thus is mvagmated into the 
body round the base of the tentacle as a sheath, and then evagmated 
to form the outer layer of the tentacle itself, over which it is frequently 
raised mto a spiral ridge, which may 1^ traced down mto the 
part sunk and ensheathed within the body . m Choanophrya, where 
the tentacles are largest, the pellicle is further contmued into the 
interior of the tentacle. The tentacles are always pierced by a central 
canal opening at the apex, which may be (1) enlarged mto a terminal 
capitate sucker, (2) slightly flared, (3) tiuncate and closed m the 
restmg state to b^me widely opened mto a funnel, or (4) pointed. 
The tentacles are always capable of being waved from side to side, 
or turned m a definite direction for the reception or prehension of 
food , m Rhyncheta, the movements of the long suigle tentacle 
recall those of an elephant’s trunk, only they are more extensive 
and more varied. In the majority of cases the food consrsts of Ciliata 
and the contents of the prey may be seen passmg down the canal of 
the sucker beyond where it becomes free from the general surface 
In Choanophrya the food appears to consist of the debris of the prey 
of the camivorons host (Cyclops), which is sucked into the wide 
funnel-shaped months of the tentacles — by what mechanism is 
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Fig. vui — Sucloria (in all a, meganucleus ; b, contractile vacuole). 


1, Rhynchcta cyclopum, Zenker; 

only a single tentacle and 
that suctorial; x 150; epi« 
zoic on Cyclops. 

2, Sphaerophrya urostylae, Mau- 

pas; normal adult; X20o; 
para-sitic in Cilia te Urostyla 

3, The same dividing by trans- 

verse fission, the anterior 
moiety with temporarily 
developed cilia, 

4, 5, 6, Sphaerophrya stentorea, 

Maupas ; x 200. Parasitic 
m Stenfor. and at one time 
mistaken for its young. 

7, Tnchophrya ep%siyl%dis, Cl 

ann L. ; x 150. 

8, Hemtophrya ffenirntpara, Hert- 

wig; X400. Example with 
six buds, into each of which 
a branch of themeganucleus 
a is extended. 


9, The same species, showing 
the two kinds ot tentacles 
(the suctorial and the 
pointed) , mid twooontractile 
vacuoles b. 

10, Ciliated embryo of Poiophrya 

steinu, Cl. and L. ; 
X300. 

1 1, Acineta grandis, Saville Kent ; 

X 100 , sliowing pedun- 
culated cup, and animal 
witli two bunches of en- 
tirely suctonal tentacles. 

X2, Sphaerophrya magaa^MMkpasi 
X 300 It has seized with 
its tentacles, and is m 
the act of sucking out the 
Juices of six examples 
of the CUiate Cotpoda pm- 
vtfrons. 

13, Podophrya elongata, Ch and 
L. ; X Z50, 


unknown. The cndosarc is full of food-granules and reserve-granules 
(o^colourmg matter and proteid) 

The meganucleus and the micronucleus are both usually single, 
but in Dendfosoma (fig. viii. 20), of which the body is branched and 
the mcganucleus with it, there are numerous micronuciei In most 
cases the micronucleus has not been recorded, though from the 
similarity of conjugation, and its presence in most cases of fission and 
budding that have been accurately described, we may infer that it is 
always present. In unequal fission the megamucleus sends a process 
into the bud, while the micronucleus divides as in Ciliata. The buU 
may be nearly equal to the remains of the ongmal amimal, or much 
smmler, and in that case a depression surrounds it which may deepen 
so as to form a brood-cavity, either communicating by a mere 
" birth-pore " with the outside or entirely closed. In some cases 
the budding is multiple (fig vui. 8). and a large number of buds are 
formed and liberated at the same time In au cases the bud escapes 
without tentacles, and possesses a characteristic supply of ciiia, 
whose arrangement is constant for the species. 

In some cases an adult may withdraw its tentacles, moult its 
pellicle and develop an equipment of cilia and swim away this is 
the case with Denaroemnetes, parasitic on Gammarus, when its host 
moults. 

The numerous species of Suctona, often so abundant on vanous 
species of Cyclops^ are not found on the other fresh- water Copepoda, 
Dtaptomus and Canthocamptus, belonging indeed to other families. 
Again, these Suctona aflect different positions, those found ou the 
antennae not being present on the mouth parts , the ventral part of 
the thorax has another set; and the inside of the pleural fold another. 
Rhyaeheta occupies the front of the " couplers '' or median down- 
growths uniting the coxopodites of the swimmmg legs, and Choano- 
p/irya settles m the immediate neighbourhood of the mouth, preferably 
on the epistoma, labrum and mctastoniatic region, but also on the 
adoral appendages and m rare cases extends, when the settlement is 
extensive, to the bases of the two pairs of antennae ; while distinct 
species of Podophrya settle on the antennae, the front of the thorax 
and the inside of the pleural folds. Dendrocomeies is common on 
the gills of the freshwater shrimp (Amphipod) Gammatus and 
Stylocomefes on the gills and gill-covers of the Isopod Asellus, the 
water-slater The mdependcnce of the Acinetana was threatened 
by the erroneous view of Stem that they were phases in the life- 
history of Vorticelhdae Small parasitic forms (Sphaerophrya) 
were also regarded erroneously as the " acmetiform young " of 
Ciliata They now must l>e regarded as an extreme modifitation of 
the Protozoon senes, in winch the differentiation of organs m a 
unicellular animal reaches its highest point 


Principal Genera, 

1 Unstalked simple forms Urnula Cl and L , permanently 
abate, i?^yncAe/a Zenker (fig vm 1), on the limb couplers of Cyrfo/)?. 
Sphaerophrya Cl and L (fig viii 2-6, 12), endoparasitic m Ciliata 
and formerly taken for embryos thereof, never attached , Tricho- 
phrya CL and L (fig vm 7), of similar habits, but temporarily 
atbiched, sessile. 

2 Stalked simple forms , Podophrya Ehr (fig vm 10, 13, 16), 
tentacles all knobbed or flared , Ephelota Strethill Wright, tentacles 
all pointed, HenttophryaS Kent (fig vm 8, 9, 14), tentacles of both 
kinds , Choanophrya Hartog, tentacles thick, truncate, very retrac- 
tile, when expanded opening into funnels for aspiration of floating 
prey, never for attachment —ejnzoic on antero- ventral parts of 
Cyclops. 

3 Cupped forms , Solenophrya Cl and L , cup sessile , Acineta 
Ehr , cup stalked , Actnelopsts ButschUj Uke Acineta, but the cup 
flattenea, closed distally with only sht-hke apei-tures (*' pylomes ’') 
for the bundles of tentacles , Podocyathus, like Acineta, but with 
pointed as well as knobbed tentacles 

4 Tentacles in bundles at the lips of one or more processes or 
branches of the body. Ophryodenaron CL and 1 , tentaculiferous 
process smgle (fig. vm. ai) , Dendrocomeies Stem (fig vm 15), body 
rounded, processes rraeat^ly branched, epizoic ou gills of Gammarus 
pulex ; Dendfosoma Ehr (fig. vui 17-20), body freely branched from 
a basal attached stolon, meganucleus branching with the body. 

BiBLioaKAPHY. — (a) Infusoria m the widest sense C E Ehren- 

n Die Jn/usiOHiherchen als vollkommene Orgamsmen (1838) ; 

ujardin, Zoophytes infusoires (1841) (hS InKisona, including 
Mastigophom M. Perty, Zur Kenntmss Kleinster Lebensformen 
(1852); E Clapardde acskd J. Lachmann, Rtudes sur Us infyisoxres 


14, Hemiophryabenedenu, Fraip.; 
xaoo; the suctorial 
tentacles retracted. 

J5, Dendrocometes paradoxus. 
Stem, X350. Parasitic <»i 
Gammarus p%dex\ captured 
prey. 

r6, A single tentacle of Podo- 
pkrya\ x 800. R. Hertwig. 

17-20, Dendrosomaradtans^'Ehx . : 
— 17, frea-swimniiflg dil- 
ated embryo; X600. 18, 


Earliest fixed condition of 
the embryo ; x 600. 19. 

later stage, a smgle ten- 
taculiferous process now 
developed; x6oo. 20. 
Adult colony; r, enclosed 
ciliated embryos, d, 
branching stolon; e, more 
mmute reproductive (?) 
bodies. 

21, Ophi^odenirou pedtcellaium, 
Hincks, X300. 
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9 $ l$i ifhh^poiti (1856-1861) ; F von Steitt, Dtr Organitmtu dtr 
Infustonshere (1859-1883) } W. SaviUo Kent, A ManiuU of tk» 
Infusona, including a descnption of all known FlagcUatej Ciliate 
and TentacuUferous Protozoa (1880-18S2) (c) Infusoria, as limited 

by Butschli O Bktschli, Broun' $ Tierretch, vol 1 Protozoa, pt 3 
Infusorta (1887-188^, the most complete work existing, but wioiout 
^cific diagnoses; S J Hickson, ‘'^Tho Infusoria** m Lankester*9 
Treahse on Zoology, vol i face, a (1903), a graeial account, well 
illustrated, with a diagnosis of all genera See also Delage and 
Hdrouard, Tratid de zoologte concrete, vol. i “La Cellule et les 

r tozoaires ** (1696), with an illustrated conspectus of the genera , 
Maupas, “ Recherches exp^rimentales sur la multiplication de» 
infusoires cilifis,’* Arch, zool zxh vi (1888), and “ Le Rajeumsse- 
ment karyogomique chez les cih6s ** %b vii (1889) , R. Sand, Etude 
monogvaphique sur le groups des infusotres tentacuhflres (Suctona), 
(1899), with die gnoses of species , A Lang, Lehrh dev vertletch 
Anatomte der wrrhellosen Ttere, vol 1 “Protozoa ** (1901) (a view of 
comparative anatomy, physiology and bionomics) , Marcus Hartog, 
“ Protozoa, “ in Cawf/niige JVofura/ Hisfory, 1 (1906), H S Jennings, 
Contributions to the Study of the Behaviour of Lower Organisms (190.^ , 
G N Calkins, " Studies on the Life History of Protozoa '* (Life cycle 
of Paramecium), 1 . Arch Entw xv. (190a), II Arch. Proi i. (190a), 
HI. Btol. Bull, m (X902), IV. J Exp Zool. i. (1904) Numerous 
papers dealing especially with advances in structural knowledge 
have appeared m the Archtv fUr Prohstenkunde founded by F 
Schaudmn in 1902 (M Ha ) 

INGEBORG [Ingeburge, Ingelburge, Ingelborg, Isfm- 
BURGE, Dan Ingibjorc] (c. 1176-1237 or 1238), queen of France, 
was the daughter of Valdemar I , king of Denmark She married 
in 1193 Philip II Au^istus, king of France, but on the day after 
his marriage the king took a sudden aversion to her, and 
wished to obtain a separation During almost twenty years he 
strained every effort to obtain from the church the declaration 
of nullity of his marriage The council of Clompi^gne acceded 
to his wLsh on the 5th of November 1193, but the popes Cclestine 
III. and Innocent III. successively took up the defence of the 
unfortunate queen. Philip, havmg married Agnes of Meran in 
June 1196, was excommunitated, and as he lemained obdurate, 
the kingdom was placed under an interdict. Agnes was finally 
sent away, but Ingeborg, shut up in the chateau of Istampes, 
had to undergo all sorts of privations and vexations The 
king attempted to induce her to solicit a divorce herself, or to 
enter a convent At last, however (1213), hoping perhaps to 
justify by his wife’s claims his pretensions to England, Philip 
was reconciled with Ingeborg, whose life from henceforth was 
devoted to religion She survived him more than fourteen 
years, passing the greater part of the time m the priory of St 
Jean at Corbeil, which she had founded. 

See Robert Davidson, Phthp II August von Frankretch und 
Ingeborg (Stuttgart. 1888), and E Michael, “ Zur Geschichte .|cr 
Kdnigen Ingelborg" in the Zeitschrtft fUr kathohsche Theologte (1890) 

INGELHEIM (Ober-Ingelheim and Nieder-Ingelheim), the 
name of two contiguous market-towns of Germany, in the 
grand-duchy of Hesse-Darmstadt, on the Selz, near its confluence 
with the Rhine, 9 m. W N.W. of Mainz on the railway to Coblenz. 
Ober-Ingelheim, formerly an imperial town, is still surrounded 
by walls. It has an Evangelical church with painted windows 
representing scenes m the life of Qiarlemagne, a Roman Catholic 
church and a synagogue. Its chief industiy is the manufacture 
of red wine Pop. (1900) 3402. Nieder-Ingelheim has an 
Evangelical and a Roman (>tholic church, and, m addition to 
wine, manufactories of paper, chemicals, cement and malt. Pop. 
3435- 

Niedenngelham is, according to one tradition, the birthfflace 
of Cliarlemagne, and it possesses the rums of an old palace built 
by that emperor between 768 and 774. The building contained 
one hundr^ marble pillare, and was also adomed with sculptures 
and mosaics swit from Ravmia by Pope Adnan I. It was 
extended by Frederidc Barbarossa, and was burned down in 
1 270, being restored by the emperor Charles IV. in 1354 Having 
passed into the possession of the elector palatine of the Rhine, 
the building suffered much dwnage during a war m 1462, the 
Thirty Years’ War, and the French invasion in 1689. Only 
few remaiiu of it are now standing ; but of the pillars, several : 
are in Paris, one is in the ^seum at Wiesbaden and another i 
on the Schillerj^atz in Mainz. Inside its boundaries there is I 
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the restored Remigius Kirche, apparently dating from the time 
of Frederick I. 

See HHz, Der Retchapalaet zu Ingelhetm (Ober-IngeUicim, 1868) , 
and Clemen, “ Der karollngische Kaiserpalast zu Ingellieim,'* in 
Westdeutsche Zettsehn/t, Banaix (Tner, 1890), 

INGELOW, JEAN (1820-1897), English poet and novchst, 
was bom at Boston, m LincolnsWre, on the 17th of March 1820. 
She was the daughter of William Ingelow, a banker of that 
town. As a girl she contributed verses and tales to the magazines 
under the pseudonym of " 0ms,” but her first (anonymous) 
volume, A Rhyming Chrontcle of Incidents and Feelings, did 
not appear until her thirtieth year. This Tennyson said liad 
“ very charming thmgs ” m it, and he declared he should “ like 
to know ” the author, who was later admitted to his friendship 
Miss Ingelow followed this book of verse in 1851 with a story, 
AUerloft and Dretat, but it was the publicatmn of her Poems m 
1863 which suddenly raised her to vhe rank of a popular writer. 
They ran rapidly through numerous editions, were set to music, 
and sung in every drawing-room, and in America obtained an 
even greater hold upon public estimation. In 1867 she published 
The Story of Doom and other Poems, and then gave up verse for 
a while and became industrious as a novelist. Off the Skelltgs 
appeared in 1872, Fated to be Free m 1873, Sarah de Bercnger 
m 1880, and John Jerome in 1886 She also wrote Studies for 
Stories (1864), Stories told 10 a Child (1865L Mopsa the Fairy 
(1869), and other excellent stories for cnildren. Her third 
senes of Poems was published m 1881;. She resided for the last 
years of her life m Kensington, and somew-hat outlived her 
popularity as a poet She died on the 20th of July 1897. Her 
poems, which were collected m one volume in 1898, ba\e often 
the genuine ballad note, and as a writer of songs she was exceed- 
ingly successful. “ Sailing beyond Seas ” and “ When Sparrows 
build ” in Supper at the Mill were deservedly among the most 
popular songs of the day ; but they .share, with the rest of her 
work, die faults of affectation and slilt^ phraseology. Her 
best-known poem was the “ Hi^h Tide on the Coast of Lincoln- 
shire,” which reached the highest level of excellence. Ihc 
blemishes of her style were cleverly indicated in a well-known 
parody of Calverley’s , a false archaism and a deliberate assump- 
tion of unfamiliar and unnecessary synonyms for simple objects 
were among the most vicious of her mannerisms She wrote, 
however, in verse with a sweetness which her sentiment and her 
heart inspired, and in prose she displayed feeling for character 
and the gift of narrative , while a delicate underlying tenderness 
IS never wanting in either medium to her sometimes tortured 
expression. Miss Ingelow was a woman of frank and hospitable 
manners, v/ith a look of the Lady Bountiful of a country parish 
She had nothing of the professional authoress or the " literary 
lady ” about her, and, as with characteristic simplicity she was 
accustomed to say, was no great reader Her temperament 
was rather that of the improvisatore than of the professional 
author or artist. 

INGEMANN, BERNHARD SEVERIN (1789-1862), Danish 
fioet and novelist, was bom at Torkildstrup, m the island c-f 
Falster, on the 28th of May 1789. He was educated at the 
grammar school at Slagelse, and entered the university of 
Copenhagen m 1806. His studies were interrupted by the 
English invasion, and on the first night of the bombardment 
of the aty Ingemann stood with the young poet Blicher on the 
walls, while the shells whistled past them, and comrades were 
killed on either side. All his early and unpublished wntings 
were destroyed when the English burned the town. In 1811 he 
published his first volume of poems, and in 1812 his second, 
followed m 1813 by a book of lyrics entitled Procne and in 1814 
the verse romance. The Black Knights. In 1815 he published 
two tragedies, Masanidh and Blanca, followed by The Voice m 
the Desert, The Shepherd of Tolasa, and other romantic plays. 
After a variety of pubHcaticms, all very successful, he travelled 
m 1818 to Italy. At Rome he wrote The Liberation of Tasso, 
as^ returned in 181:9 to Copenhagen. In 1820 he began to 
dis(day his real power in a volume of delightful tales In 1821 
his dramatic career closed with the production of an unsuccessful 



564 INGERSOLL- 

comedy, Magnetism tn a Barber's Shop. In 1822 the poet was 
nominated lector in Danish language and literature at Soro 
College, and he now married. Valdemar the Great and his Men, 
an historical epic, appeared m 1824. The ^^ext few years were 
occupied with his best and most durable work, his four great 
national and historical novels of Valdemar Seier, 1826; Enk 
Menved’s Childhood, 1828 ; King Enk, 1833 ; and Prince Otto 
of Denmark, 1835. He then returned to epic poetry in Queen 
Margaret, 1836, and in a cycle of romances, Holger Danske, 1837 
His later writings consist of religious and sentimental lyrics, 
epic poems, novels, short stones in prose, and fairy tales His 
last publication was The Apple of Gold, 1856. In 1846 Ingemann 
was nominated director of Sorb College, a post from which he 
retired in 1849 He died on the 24th of February 1862. Inge- 
mann enjoyed during his lifetime a popularity unapproached 
even by that of Ohlenschlager. His boundless facility and 
fecundity, his sentimentality, his religious melancholy, his direct 
appeal to the domestic affections, gave him instant access to the 
ear of the public. His novels are better than his poems ; of 
the former the best are those which are directly modelled 
on the manner of Sir Walter Scott. As a dramatist he 
outlived his reputation, and his unwieldy epics are now little 
read 

Ingemann 's works were collected in 41 vols at Copenhagen 
(1843-1865) His autobiography was edited by Galskjot in 1862, 
his correspondence by V Heise (1879-1881) , and his letters to 
Grundtvig by S Grundtvig (1882) See also H Schwanenflilgel, 
Ingemanns Ltv og TJigtning (1886) ; and Georg Brandes, Essays 
(1889) 

INGERSOLL, ROBERT GREEN (1833-1899), American 
lai\yer and lecturer, was born in Dresden, New York, on the 
I ith of August 1833 His father was a Congregational minister, 
who removed to Wisconsin in 1843 and to Illinois in 1845. 
Robert, who had received a good common-school education, was 
admitted to the bar m 1854, and practised law with success in 
Illinois. Late m 1861, during the Civil War, he organized a 
cavalry regiment, of which he was colonel, until captured at 
Lexington, Tennessee, on the i8th of December 1862, by the 
Confederate cavalry under General N. B. Forrest. He was 
paroled, waited in vain to be exchanged, and in June 1863 
resigned from the service. He was attorney-general of Illinois 
in 1867-1869, and in 1876 his speech in the Republican National 
Convention, naming James G. Blaine for the Presidential 
candidate, won him a national reputation as a public speaker. 
As a lawyer he distinguished himself particularly as counsel for 
the defendants in the “ Star-Route Fraud ” trials. He was 
most widely known, however, for his public lectures attacking 
the Bible, and his anti-Christian views were an obstacle to his 
political advancement. Ingersoll was an elociuent rhetorician 
rather than a logical reasoner. He died at Dobbs Feny, N.Y., 
on the 2ist of July 1899. 

His principal lectures and speeches were published under the titles ; 
The Oods and Other Lectures (1876) , Some Mistakes of Moses (1879) , 
Prose Poems (1884) , Great Speeches (1887) His lectures, entitled 
" The Bible,” ” Ghosts,” and " Foundations of Faith,'* attracted 
particular attention His complete works were pubhshed m I2 vols 
in New York in 1900. 

INGERSOLL, a town and port of entry of Oxford county, 
Onlano, Canada, 19 m. E. of London, on the nver Thames 
and the Grand Trunk and Canadian Pacific railways. Pop. 
(1901) 4572. The prmcipal manufactures are agncultural imple- 
ments, furniture, pianos and screws. There is a large export 
trade in cheese and farm produce. 

INGHAM, CHARLES CROMWELL (1796-1863), American 
artist, was bom in Dublin, Ireland. He was a pupil of the Dublin 
Academy, emigrated to the United States at the age of twenty- 
one, and immediately became identified with the art life of that 
country, bein^ one of the founders of the National Academy 
of New York in 1826 and its vice-president from 1845 to 1850. 
He painted portraits of the reining beauties of New York and 
acquired considerable reputation continuing to practise hb 
profession until his death, in New Yorit, on the loth of Decendier 
1863. 
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INGHIRAMI, the name of an Italian noble family of Volterra. 
The following are its most important members : 

Tommaso Ingrirami (1470-1516), a humanist, is best known 
for his I Atm orations, seven of which were published in 1777. 
His success in the part of Phaedra in a presentation of Seneca’s 
Hippolytus (or Phaedra) led to his being generally known as 
Fedra. He received high honours from Alexander VL, Leo X. 
and Maximilian 1 . 

Francesco Ingrirami (1772-1846), a distinguished archaeo- 
logist, fought in the French wars (1799), and afterwards devoted 
himself especially to the study of Etruscan antiquities. He 
founded a college at Fiesole and collected, though without cntical 
insight, a mass of valuable material in his Monumenti etruschi 
(10 vols., 1820-1827), Galleria omertca (3 vols., 1829-1851), 
PtHure dt vasi fittili (1831-1837), Museo etrusco chiusino (2 vols , 
1833), and the incomplete Storta della Toscana (1841-1845) 
these works were elaborately illustrated. 

His brother, Giovanni Ingrirami (1779-1851), was an 
astronomer of repute. He was professor of astronomy at the 
Institute founded by Ximenes in Florence and published beside 
a number of text-books Effemeridt delV occultazione delle ptccole 
stelle sotto la luna (1809-1830); E^emertdt dt Venese e Giove 
aW uso de' navigantt (1821-1824) , Tavole astronomichi untversah 
portatiU (181 1) ; Base tngonometnea misurata tn Toscana (1818) , 
Carta topografica e geometrica della Toscana (1830), 

INGLEBY, CLEMENT MANSFIELD (1823-1886), English 
Shakespeanan scholar, was bom at Edgbaston, Birmingham, 
on the 29th of October 1823, the son of a solicitor After taking 
his degree at Trinity College, Cambndge, he entered his father’s 
office, eventually becoming a partner In 1859 he abandoned 
the law and left Birmingham to live near London. He contn- 
buted articles on literary, scientific and other subjects to various 
magazines, but from 1874 devoted himself almost entirely to 
Shakespeanan literature. His first work m this field had been 
an exposure of the manipulations of John Payne Collier, entitled 
The Shakespeare Fabrications (iS $^) ; his work as a commentator 
began with The Still Lion (1874), enlarged in the following year 
into Shakespeare Hermeneutics In this book many of the then 
existing difficulties of Shakespeare’s text were explained. In 
the same year (1875) published the Centune of Prayse, a 
collection of references to Shakespeare and his works between 
1592 and 1692 His Shakespeare : the Man and the Book was 
published in 1877-1881 , hc' also wrote Shakespeare's Bones 
(1882), in which he suggested the disinterment of Shakespeaie’s 
bones and an examination of his skull. This suggestion, though 
not due to vulgar curiosity, was regarded, however, by public 
opinion as sacrilegious. He died on the 26th of September 1886, 
at Ilford, Essex Although Ingleby’s reputation now rests 
solely on his works on Shakespeare, he wrote on many other 
subjects. He was the author of hand-books on metaphysic and 
lo^c, and made some contributions to the study of natural 
science He was at one time vice-president of the New Shakspere 
Society, and one of the original trustees of the “ Birthplace ” 

INGLEFIELD, SIR EDWARD AUGUSTUS (1820-1894), 
British admiral and explorer, was bom at Cheltenham, on the 
27th of March 1820, and educated at the Royal Naval College, 
Portsmouth His father was Rear-Admiral Samuel Hood 
Inglefield (1783-1848), and his grandfather Captam John 
Nicholson Inglefield (1748-1828), who served with Lord Hood 
against the French. The boy went to sea when fourteen, took 
part in the naval operations on the Syrian Coast in 1840,, and in 
1845 was promoted to the rank of commander for gallant conduct 
at Obligado. In 1852 he commanded Lady Franklin’s yacht 
“ Isabel ” on her cruise to Smith Sound, and his narrative of the 
expedition was published under the title of A Summer Search for 
Sir John Franklin (1853). He received the gold medal of the 
Royal Geographical Society on his return, and was given command 
of the “ PWnix,” m which he made three trips to the Arctic, 
bringing home part of the Belcher Arctic expedition in 1854. 
In that he was again’sent out on the last attempt made by 
the Admiralty to find Sir John Franklin. 

In the Crimean War Captain Inglefield took part m the siege 
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of Sevastopol. He vms knighted in 1877, and nominated a 
Knight Commander of the Bath ten years later. He was pro- 
moted admiral in 1879. Besides being an excellent manne 
artist, he was the inventor of the hydraulic steering gear and the 
Ingleheld anchor. He died on the sth of September 1894. His 
son. Captain Edward Fitzmaunce Inglefield (b. i86x), became 
secretary of Lloyds in 1906 Sir Edward Inglefield’s brother, 
Rear-Admiral V 0. Inglefield, was the father of Rear-Admiral 
Frederick Samuel Inglefield (b. 1854), director of naval intelli- 
gence in 1902-1904, and of two other sons distinguished as 
soldiers. 

INGLE-NOOK (from Lat. tgmculus, dim of ignisy fire), a 
comer or seat by the fireside, within the chimney-breast. TTie 
open Tudor or Jacobean fire-place was often wide enough to 
adm It of a wooden settle being placed at each end of the embrasure 
of which It occupied the centre, and yet far enough away not to 
be inconveniently hot. This was one of the means by which 
the builder sought to avoid the draughts which must have been 
extremely frequent in old houses. English literature is full of 
references, appreciatory or regretful, to the cosy ingle-nook that 
was killed by the adoption of small grates. Modem English 
and Amencan architects are, however, fond of devising them in 
houses designed on ancient models, and owners of old buildings 
frequently remove the modem grates and restore the original 
arrangement. 

INGLIS, SIR JOHN EARDLEY WILMOT (1314-1862), British 
major-general, was bom in Nova Scotia on the 15th of November 
1814. His father was the third, and his grandfather the first, 
bishop of that colony. In 1833 he joined the 32nd Foot, in which 
all his regimental service was passed. In 1837 he saw active 
service in Canada, and in 1848-1849 in the Punjab, being m 
command at the storming of Mooltan and at the battle of Gujrat. 
In 1857, on the outbreak of the Indian Mutiny, he was m 
command of his regiment at Lucknow. Sir Henry Lawrence 
being mortally wounded during the siege of the residency, 
Inglis took command of the garrison, and maintained a successful 
defence for 87 days against an overwhelming force He was 
promoted to major-general and made K C.B. After further 
active service in India, he was, in i860, given command of the 
British troops in the Ionian Islands. He died at Hamburg on 
the 27th of September 1862. 

INGLIS, SIR WILLIAM (1764-1835), British soldier, was bom 
in 1764, a member of an old Roxburghshire family. He entered 
the army in 1781. After ten years in America he served in 
Flanders, and in 1796 took part in the capture of St Lucia. 
In 1809 he commanded a brigade in the Peninsula, taking part 
m the battle of Busaco (1810) and the first siege of Badajoz 
At Albuera his regiment, the 57th, occupied a most important 
position, and was exposed to a deadly fire. “ Die hard 1 Fifty- 
Seventh,” cried Inglis, “ Die hard I ” The regiment’s answer 
has gone down to history. Out of a total strength of 579, 23 
officers and 415 rank and file were killed and wounded. Inglis 
himself was wounded. On recovering, he saw further Peninsular 
service. In two engagements his horse was shot under him. 
His services were rewarded by the thanks of parliament and in 
1825 he became lieutenant-general, and was made a K C.B. 
After holding the governorships of Kinsale and Cork, he was, 
in 1830, appointed colonel of the S7th. He died at Ramsgate 
on the 29th of November 1835. 

INGOLSTADT, a fortified town of Germany, in the kingdom 
of Bavaria, on the left bank of the Danube at its confluence 
with the Shutter, 52 m. north of Munich, at the junction of 
the main lines of r^way, Munich, Bamberg and Regensburg- 
Augsberg. Pop. (1900) 22,207. The prmcipal buildings are 
the old palace of the dukes of Bavana-Ingolstadt, now used as 
an arseiml ; the new palace on the Danube ; the remains of 
the earliest Jesuits’ coUege in Germany, founded in 1555 j the 
former university buildings, now a school ; the theatre ; the 
large Gothic Frauenkirche, founded m 1425, with two massive 
towers, containing several interestii^ monuments, among them 
the tomb of Dr E^, Luther’s opponent ; the Franciscan convent 
and nunnery ; and several other churches and hospitals,! 
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stadt possesses several technical and other schools. In 1472 
a university was founded in the town by the Bavarian duke, 
Louis the Rich, which at the end of the i6th century was 
attended by 4000 students. In i8oo it was removed to Landshut, 
whence it was transferred to Munich in 1826. Its newer public 
buildings include an Evangelical church, a civil hospital, an 
arsenal and an orphanage. The industries are cannon-founding, 
manufacture of gunpowder and cloth, and brewing. 

Ingolstadt, known as Aureatum or Chrysopolts, was a royal 
villa in the beginning of the 9th century, and received its charter 
of civic incorporation before 1255 After that date it grew in 
importance, and became the capital of a dukedom which merged 
in that of Bavaria-Munich. The fortifications, erected in 1539, 
were put to the test during the contests of the Reformation period 
and m the Thirty Years’ War. Gustavus Adolphus vainly 
besieged Ingolstadt m 1632, when Tilly, to whom there is a 
monument in the Frauenkirche, lay mortally wounded within 
the walls In the War of the Spanish Succession it was besieged 
by the margrave of Baden in 1704. In 1743 it was surrendered 
by the French to the Austrians, and m 1800, after three months’ 
siege, the French, under General Moreau, took the town, and dis- 
mantled the fortifications. They were rebuilt on a much larger 
scale under King Louis I., and since 1870 Ingolstadt has ranked 
as a fortress of the first class. In 1872 even more important 
fortifications were constructed, which include tctes-de-pont 
with round towers of massive masonry, and the redoubt Tilly 
on the right bank of the river 

See Gerstner, Geschtchts der Stadt Ingolstadt (Munich, 1853) ; and 
Prantl, Geschichte der Ludwtg Maxtmthans Umversttdt (Munich, 
1872) 

INGOT, originally a mould for the casting of metals, but now 
a mass of metal cast in a mould, and particularly the small 
bars of the precious metals, cast in the shape of an oblong 
brick or wedge with slightly sloping sides, m which form gold 
and silver are handled as bullion at the Bank of England and 
the Mint Ingots of varying sizes and shapes are cast of other 
metals, and ” ingot-steel ” and “ mgot-iron ” are technical 
terms in the manufacture of iron and steel (see Iron and Steel) 
The word is obscure in orgin. It occurs in Chaucer (“ The Canon’s 
Yeoman’s Tale ”) a.s a term of alchemy, in the original sense of a 
mould for casting metal, and, as the New English Dictionary 
points out, an English origin for such a term is unlikely It 
may, however, be derived from tn and the O. Eng geotan 
to pour; cf Ger. giessen and Einguss, a mould The Ir. 
hngot, with the second English meaning only, has been taken 
as the origin of ” ingot ” and derived from the I^at. lingua, 
tongue — with a supposed reference to the shape. This deriva- 
tion is wrong, and French etymologists have now accepted the 
English origin for the word, hngot having coalesced from V ingot, 

INGRAM, JAMES (1774-1850), English antiquary and 
Anglo-Saxon scholar, was born near Salisbury on the 21st of 
December 1 7 74. He was educated at Warminster and Winchester 
schools and at Tnnity College, Oxford, of which he became a 
fellow m 1803 From 1803 to 1808 he was Rawlinsonian professor 
of Anglo-Saxon at Oxford, and in 1824 was made President 
of Trinity College and D D. His time, however, was principally 
spent in antiquarian research, and especially in the study of 
Anglo-Saxon, in which field he was the pre-eminent scholar 
of his time. He published in 1823 an edition of the Saxon 
Chronicle. His other works include admirable Memorials oj 
Oxford (1832-1837), and The Church tn the Middle Centuries 
(1842). He died on the 5th of September 1850 

INGRAM, JOHN KELLS (1823-1907), Irish scholar and 
economist, was bom in Co. I^negal, Ireland, on the 7th of 
July 1823. Educated at Newry School and Trinity College, 
Dublin, he was elected a fellow of his college in 1846, He held 
the professorship of Oratory and Pmglish Literature in Dublin 
University from 1852 to 18^, when he became regius professor 
of Greek. In 1879 he was appointed libranan Ingram was 
remarkable for his versatility In his undergraduate days he 
had written the well-known pciem “Who fears to speak of Ninety- 
eight ? ” and his Sonnets and other Poems (sgoo) reveal the 
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poetic sense He contributed many important papers to mathe- 
matical societies on geometrical analysis, and did much useful 
work in advancing the science of classical etymology, notably 
m his Greek and Latin Etymology tn England^ The Etymology of 
Liddell and Scott His philosophical works mclude Outlines of 
the History of Religion (1900), Human Nature and Morals 
according to A, Comte (1901), Practical Morals (1904), and the 
Final Transition (1905), He contributed to the 9th edition of 
the Encyclopaedia Britannica an historical and biographical 
article on political economy, which was translated into nearly 
every European language. His History of Slavery and Serfdom 
was also written for the 9th edition of the Encyclopaedia Britan- 
ntca. He died m Dublin on the rSth of May 1907 
INGRES, JEAN AUGUSTE DOMINIQUE (1780-1867), French 
pamter, was bom at Montauban, on the 29th of August 1780. 
His father, for whom he entertained the most tender and respectful 
affection, has described himself as sculpteur en pldtre , he was, 
however, equally ready to execute every other kind of decorative 
work, and now and again eked out his living by taking portraits 
or obtained an engagement as a viohn-player He brought up 
his son to command the same varied resources, but in consequence 
of certain early successes — the lad’s performance of a concerto 
of Viotti’s was applauded at the theatre of Toulouse — his 
attention was directed chiefly to the study of music. At Toulouse, 
to which place his father had removed from Montauban in 1792, 
Ingres had, however, received lessons from Joseph Roques, a 
painter whom he quitted at the end of a few months to become 
a pupil of M. Vigan, professor at the academy of fine arts in the 
same town. From Vigan, Ingres, whose vocation became 
day by day more distinctly evident, passed to M. Bnant, a 
landscape-painter who insisted that his pupil was specially 
gifted by nature to follow the same line as himself. For a while 
Ingres obeyed, but he had been thoroughly aroused and en- 
lightened as to his own objects and desires by the sight of a copy 
of Raphael’s Madonna della Sedia,” and, having ended his con- 
nexion with Bnant, he started for Pans, where he arrived about 
the close of 1796 He was then admitted to the studio of David, 
for whose lofty standard and severe principles he always retained 
a profound appreciation Ingres, after four years of devoted 
study, dunng which (1800) he obtained the second place in the 
yearly competition, finally earned off the Grand Pnx (1801), 
'Ilie work thus rewarded— the “ Ambassadors of Agamemnon in 
the Tent of Achilles ” (ficole des Beaux Arts) — was admired 
by Flaxman so much as to give umbrage to David, and was 
succeeded in the following year (1802) by the execution of a 
“ Girl after Bathing,” ana a woman’s portrait , in 1804 Ingres 
exhibited “ Portrait of the First Consul ” (Mus6e de Li^e), 
and portraits of his father and himself , tliese were followed in 
1806 by ” Portrait of the Emperor ” (Invalides), and portraits 
of M , Sime and Mile Riviere (the first two now in the Louvre). 
These and various minor works were executed in Pans (for it 
was not until 1809 that the state of public affairs admitted of the 
re-establishment of the Academy of France at Rome), and they 
produced a disturbing impression on the public. It was clear 
that the artist was .some one who must be counted with , his 
talent, the purity of his line, and his power of lituaj rendenng 
were generally acknowledge ; but he was reproached with 
a desire to be singular and extraordinary. ” Ingres,” writes 
Frau V. Hastfer {Leben und Kunst tn Pans, 1806) “ wird nach 
Italien gehen, und doit wird er vielleicht vergessen dass er zu 
etwas Grossem geboren 1st, und wird eben darum ein hohes Zicl 
erreichen ” In this spirit, also, Chaussard violently attacked 
his “Portrait of the Emperor” (Pausantas franfms, 1806), 
nor did the portraits of the Riviere family esoape. The points 
on which Chaussard justly lays stress are the strange discordances 
of colour— such as the blue of Uie cushion against which Mme 
Rivi^ leans, and the want of the relief and warmth of life, 
but he omits to touch on that grasp of his subject as a whole, 
shown in the portraits of both husband and wife, which already 
evidences the stiength and sincerity of the passionless pouit of 
View which marks all Ingres’s best productions. The very year 
after his arrival in Rome (1808) Ingres produced "Oedipus and 


the Sphinx ” (Louvre ; hthographed by Sudre, engraved by 
Gaillard), a work which proved him m the full possession of his 
mature powers, and began the “ Venus Anadyomene ” (Collection 
Rieset ; engravmg by Pollet), completed forty years later, and 
exhibited in 1855. These works were follow^ by some of his 
best portraits, that of M. Bochet (Louvre), and that of Mme la 
Comtesse de Toumon, mother of the prefect of the department 
of the Tiber, m 1811 he finished “Jupiter and Thetis,” an 
immense canvas now in the Mus6c of Aix ; in 1812 “ Romulus 
and Acron” (Ecole des Beaux- Arts), and “Virgil reading the 
Aenetd ” — a composition very different from the version of it 
which has become popular through the engraving executed by 
Pradier in 1832. The original work, executed for a bedchamber 
in the Villa Aldobrandini-Miolhs, contained neither the figures 
of Maecenas and Agrippa nor the statue of Marcellus j and 
Ingres, who had obtained possession of it during his second stay 
m Rome, intended to complete it with the additions made for 
engraving. But he never got beyond the stage of preparation, 
and the picture left by him, together with various other studies 
and sketches, to the Musde of his native town, remains half 
destroyed by the process meant for its regeneration. The 
“ Virgil ” was followed by the “ Betrothal of Raphael,” a small 
painting, now lost, executed for Queen Caroline of Naples , 
“ Don Pedro of Toledo Kissing the Sword of Henry IV.” (Collec- 
tion Deymie , Montauban), exhibited at the Salon of 1814, 
together with the “ Chapelle Sistine ” (Collection Legentil , 
lithographed by Sudre), and the “ Grande Odalisque ” (Collection 
Seilli^re; lithographed by Sudre) In 1815 Ingres executed 
“ Raphael and the Fomanna ” (Collection Mme N de Rothschild , 
engraved by Pradier) , m 1816 “ Aretin ” and the “ Envoy of 
Charles V.” (Collection Schroth), and “ Aretin and Tintoret ” 
(Collection Schroth), m 1817 the“ Death of Leonardo ” (engraved 
by Richomme) and “ Henry IV. Playing with his Children ” 
(engraved by Richomme), both of which works were commissions 
from M. le Comte de Blacas, then ambassador of France at the 
Vatican. “ Roger and Angelique ” (Louvre ; hthographed 
by Sudre), and “ Francesca di Rimini ” (Mus^e of Angers ; 
lithogmphed by Aubry Lecomte), were completed m 1819, and 
followed m 1820 by “ Christ giving the Keys to Peter ” (Lou\tc). 
In 1815, also, Ingres had made many projects for treating a 
subject from the life of the celebrated duke of Alva, a commission 
from the family, but a loathing for “ cet horrible homme ” 
^ew upon him, and finally he abandoned the task and entered 
in his diary— “ J’itais iotek par la n 4 cessit 6 de peindre un pareil 
tableau ; Dieu a voulu qu’il restat en dbauche.” During all 
these years Ingres’s reputation m France did not increase. 
The interest which his “ Chapelle Sistine ” had aroused at the 
Salon of 1814 soon died away , not only was the public indifferent, 
but amongst his brother artists Ingres found scant recognition. 
The strict classicists looked upon him as a renegade, and strangely 
enough Delacroix and other pupils of Gu6nn— the leaders of 
that romantic movement for which Ingres, throughout his 
long life, always expressed the deepest abhorrence — alone seem 
to have been sensible of his merits. The weight of poverty, 
too, was hard to bear. In 1813 Ingres had married ,* his marriage 
had been arranged for him with a young woman who came 
in a business-like way from Montauban, on the strength of the 
representations of her friends m Rome. Mme Ingres speedily 
acquired a faith m her husband which enabled her to combat with 
heroic courage and patience the difficulties which beset theu* 
common existence, and which were increased by their removal 
to Florence. There Bartohni, an old fnend, had hoped that Ingres 
might have matenally bettered his posation, and that he might 
have aroused the Florentine school— a weak offshoot from that 
of David— to a sense of its own shortcomings. Hiese expecta- 
tions were disappointed. The good offices of Bartolmi, and of 
one er two other persons, could only aBeviate the miseries of 
this stay in a town where Ingres was all but deprived of the 
means of gsming daily bread by the making of those small 
portraits for the execaticm of wh«:h, m Rome, bis pencil had been 
constantly m request, < Before his d^aiture he had, however, 
been commiseion^ to pamt for M. de Fastoret the “ Entry of 
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Charles V, mto Pans,” and M de Pastoret now obtained an 
order for Ingres from the Administration of Fine Arts , he was 
directed to treat the “ Voeu de Louis XIII ” for the cathedral of 
Montauban. This work, exhibited at the Salon of 18*4, met with 
universal approbation : even those sworn to observe the un- 
adulterated precepts of David found only admiration for the 
VoBU de Louis XHI.” On his return Ingres was received at 
Montauban with enthusiastic homage, and found himself 
celebrated throughout France. In the following year (1825) 
he was elected to the Institute, and his fame was further extended 
in 1826 by the publication of Sudre’s lithograph of the “ Grande 
Odahsque,” which, having been scorned by artists and critics 
alike m 1819, now became widely popular. A second commission 
from the government called forth the “ Apotheosis of Homer,” 
which, replaced by a copy in the decoration of the ceiling for 
which It was designed, now hangs m the galleries of the second 
storey of the Louvre From this date up till 1834 the studio of 
Ingres was thronged, as once had been thronged the studio of 
David, and he was a recognized chef d'ecole. Whilst he taught 
with despotic authority and admirable wisdom, lie steadily 
worked , and when m 1834 he produced his great canvas of the 
“ Martyrdom of Saint Symphorien ” (cathedral of Autun , 
lithographed by Trichot-Garnen), it was with angry disgust 
and resentment that he found his work leceived wi& the same 
doubt and indifference, if not the same hostility, as had met 
his earlier ventures The suffrages of his pupils, and of one or 
two men — like Decamps — of undoubted ability, could not 
soften the sense of injury. Ingres resolved to work no longer 
for the public, and gladly availed himself of the opportunity to 
return to Rome, as director of the ficole de France, m the 
room of Horace Vernet. Theie he executed ” La Vier^e k 
I’Hostie ” (Imperial collections, St Petersburg), “ Stratonice,” 
“ Portrait of Cherubini ” (Louvre), and the ” Petite Odahsque ” 
for M Marcotte, the faithful admirer for whom, in 1814, Ingres 
had painted the ” Chapelle Sistme.” The “ Stratonice,” 
executed for the duke of Orleans, had been exhibited at the 
Palais Royal for several days after its arrival in France, and the 
beauty of the composition produced so favourable an impression 
that, on his return to Pans in 1841, Ingres found himself received 
with all the deference that he felt to be his due. A portrait of tlie 
purchaser of “ Stratonice ” was one of the first works executed 
after his return; and Ingres shortly afterwards began the decora- 
tions of the great hall m the Chateau de Dampierre, which, 
unfortunately for the reputation of the painter, were begun witli 
an ardour whicli gradually slackened, until in 1849 Ingres, 
having been further discouraged by the loss of his faithful and 
courageous wife, abandoned all hope of their completion, and 
the contract with the due de Luynes was finally cancelled. 
A minor work, ” Jupiter and Antiope,” marks the yeai 1851, 
but Ingres’s next considerable undertaking (18^3) was the 
“ Apotheosis of Napoleon I.^” painted for the ceiling of a hall 
m the Hotel de Ville ; ” Jeanne d’Arc ” (Louvre) appeared 
in 1854 , and in 1855 Ingres consented to rescind the resolution, 
more or less strictly kept since 1834, in favour of the International 
Exhibition, where a room was reserved for his works. Prmce 
Napoleon, president of the jury, proposed an exceptional recom- 
pense for their author, and obtained from the emperor Ingres’s 
nomination as grand officer of the Legion of Honour. With 
renewed confidence Ingres now took up and completed one of 
his most charming productions — “ La Source ” (Louvre), a 
figure of which he Imd painted the torso in 1823, and which seen 
with other works m London (1862) there renewed the general 
sentiment of admiration, and procured him, from the imperial 
government, the dignity of senator. After the completion of 
” La Source,” the principal works produced by Ingres were with 
one or two exceptions (” Moli^re ” and ” Louis XIV ,” presented 
to the Th 64 tre Francois, 1858 ; “ Le Bam turc,” 1859), of a 
religious charactear ; ” La Vierge de Tadoption,” 1858 (painted 
for Mile Roland -Gosselin), was followed by La Vicrgo 
couronn^” (painted for Mme la Baronne de Larinthie) and 
”La Vierge aux enfans” (Collection Blanc); in 1859 these 
w«re followed by repetitions of “La Vierge k I’hostie”; and 


m 1862 Ingres completed ” Christ and the Doctors ” (Mus^e 
Montauban), a work commissioned many years before by Queen 
Marie Amelie for the chapel of Bizy. 

On the 17 th of January 1867 Ingres died in his eighty -eighth 
year, having preserved his faculties m wonderful perfection to 
the last. For a moment only — at the time of the execution of 
the “ Bain turc,” which Prmcc Napoleon was fam to exchange 
for an early portrait of the master by himself — Ingres’s powers 
had seemed to fail, but he recovered, and showed in his last 

ears the vigour which marked his early maturity. It is, 

owever, to 1 ^ noted that the “ Samt Symphorien ” exhibited 
in 1834 closes the list of the woiks on which his reputation will 
chiefly rest ; for “ La Source,” which at first sight seems to be 
an exception, was painted, all but the head and the extremities, 
in 182 1 ; and from those who knew the work well m its incomplete 
state we learn that the after-painting, necessary to fuse new 
and old, lacked the vigour, the precision, and the something 
like touch which distinguished the original execution of the 
torso Touch was not, mdeed, at any time a means of expression 
on which Ingres seriously calculated : his constant employment 
of local tmt, in mass but faintly modelled in light by half tones, 
forbade recourse to the shifting effects of colour and light on 
which the Romantic school depended m indicating those fleeting 
aspects of things which they rejoiced to put on canvas , — their 
methods would have disturbed the calculations of an art wholly 
based on form and line. Except in Ins “ Sistme Chapel,” and 
one or two slighter pieces, Ingres kept himself free from any 
preoccupation as to depth and force of colour and tone ; driven, 
probably by the excesses of the Romantic movement into an 
attitude of stricter protest, “ cc que Ton salt ” he would repeat, 
“ il faut le savoir I’^pee ^ la mam.” Ingres left himself, therefore, 
in dealing with crowded compositions, such as the “ Apotheosis 
of Homer ” and the “ Martyrdom of Saint Symplmncn,” without 
the means of producing the necessary unity of effect which had 
been employed m due measure— as the Stanze of the Vatican 
bear witness — by the very master whom he most deeply rever- 
enced, Thus It came to pass that in subjects of one or two 
figures Ingres showed to the greatest advantage . in “ Oedipus, ’ 
in the “ Girl after Bathing,” the “ Odalisque ” and ” La Source “ 
— subjects only animated by tlie consciousness of perfect physical 
well-being— we find Ingres at his best. One hesitates to put 
“ Roger and Angclique ” upon this list, for though the female 
figure shows the finest qualities of Ingres’s work, — deep study 
of nature in her purest forms, perfect sincerity uf mtention 
and power of mastering an ideal conception — yet side by side 
with these the effigy of Roger on his hippogriff bears witness 
that from the passionless pomt of view, which was Ingres’s 
birthright, the weird creatures of the fancy cannot be seen. 

A graphic account of “ Ingres, sa vie et ses travaux,” and a 
complete catalogue of his works, were published by M, Delaborde in 
1870, and dedicated to Mme Ingres, nde Ramel, Ingres's devoted 
second wife, whom he mained m 1852 Allusions to the painter’s 
early days will be found in Del6cluze’s Louts Davtd ; and amongst 
less important notices may be cited that by Tb^ophtle Silvestre in 
his senes oi living artists Most of Ingres's important works are 
engraved in the collection brought out by Magiraei (EPS D.) 

INGRESS (Lat tngressus, going in), entrance as opposed to 
exit or egress ; in astronomy, the apparent entrance of a smaller 
body upon the disk of a larger one, as it passes between the latter 
and the observer ; in this sense it is iqjpbed especially to the 
bcginnmg of a transit of a satellite of Jupiter over the dtsk of 
the planet. 

INHAMBANE, a seaport of Portuguese East Africa m 23° 50'S., 
35*' 25' E. The town, which enjoys a reputation for healthiness, 
15 finely situated on the bank of a river of the same name which 
empties mto a bay also called Inhambane. Next to Mozambique 
Inhambane, which dates from the middle of the i6th century, 
is architecturally the most important town in Portuguese East 
Africa. The chief buildings are the fort, churches and mosque. 
The principal church is ^ilt with stone and marble brought 
from Portugal The population, about 4600 m 1909, is of a 
motley character; Portuguese and other Europeans, Arabs, 
Banyans, half-castes and negroes. Its commerce was formerly 
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mostly in ivory and slaves. In 1834 Inhambane was taken and 
all Its inhabitants save ten killed by a Zulu horde under Manikusa 
(see Gazaland) It was not until towards the close of the 19th 
century that the trade of the town revived. The value of ex- 
ports and imports in 1907 was about £150,000 The chief 
exports are wax, rubber, mafureira and other nuts, meahes 
and su^ar. Cotton goods and cheap wines (for consumption 
by natives) are the principal imports The harbour, about 
9 m. long by 5 wide, accommodates vessels drawing 10 to 12 
ft of water. TTie depth of water over the bar vanes from 17 
to 28 ft , and large vessels discharge into and load from lighters. 
Inhambane is the natural port for the extensive and fertile district 
between the Limpopo and Sabi rivers. This region is the best 
recniiting ground for labourers in the Rand gold mines. Mineral 
oils have been found within a short distance of the port 
INHERITANCE. In English law, inheritance, heir and other 
kindred words have a meaning very different from that of the 
I atm haeresy from which they are derived In Roman law the 
heir or heirs represented the entire legal personality of the 
deceased — his universum jus In English law the heir is .simply 
the person on whom the real property of the deceased devolves 
by operation of law if he dies intestate He has nothing to do 
as heir with the personal property ; he is not appointed by will , 
and exiept m the case of coparceners he is a single individual. 
The Roman haeres takes the whole estate; his appointment 
may or may not be by testament ; and more persons than one 
may be associated together as heirs 
The devolution of an inheritance in England is now regulated 
by the niles of descent, as altered by the Inheritance Act 1833, 
amended by the Law of Property Amendment Act 1859. 

I. The first rule is that inheritance shall descend to the issue 
of the last “ purchaser.” A purchaser in law means one who 
acquires an estate otherwise than by descent, e g by will, by 
gratuitous ^ift, or by purchase in the ordmary meaning of the 
word This rule is one of the changes introduced by the 
Inhentance Act, which further provides that ” the person last 
entitled to the land shall be considered the purchaser thereof 
unless it be proved that he inherited the same ” Under the 
earlier law descent was traced from the last person who had 
” seisin ” or feudal possession, and it was occasionally a trouble- 
some question whether the heir or person entitled had ever, in 
fact, acquired such possession. Now the only inquiry is into 
title, and each person entitled is presumed to be in by purchase 
unless he is proved to be in by descent, so that the stock of descent 
IS the last person entitled who cannot be shown to have inhented. 
2. The male is admitted before the female. 3. Among males 
of equal degree in consanguimty to the purchaser, the elder 
excludes the younger ; but females of the same degree take 
together as ” coparceners.” 4. Lineal descendants take the place 
of their ancestor Thus an eldest son dying and leaving issue 
would be represented by such issue, who would exclude their 
father’s brothers and sisters. 5. If there are no lineal descen- 
dants of the purchaser, the next to inherit is his nearest lineal 
ancestor This is a rule introduced by the Inheritance Act. 
Under the former law inheritance never went to an ancestor — 
collaterals, however remote of the person last seized being pre- 
ferred even to his father. Various explanations have been given 
of this seemingly anomalous rule — Bracton and Blackstone 
being content to say that it rests on the law of nature, by 
which heavy bodies gravitate downwards. Another explanation 
IS that estates were granted to be descendible in the same 
way as an ancient inheritance, which having passed from 
father to son ex necessitate went to collaterals on failure of 
issue of the person last seized. 6. The sixth rule is thus 
expressed by Joshua Williams in his treatise on The Law 
of Real Property • — 

" The father and all the male paternal ancestors of the purchaser 
and their descendants shall be admitted before any of the female 
paternal ancestors or their heirs , all the female paternal ancestors 
and their heirs before the mother or any of the maternal ancestors 
or her or their descendants , and the mother and all the male maternal 
ancestors and her and their descendants before any of Hie female 
maternal ancestors or their heirs " 


7 Kinsmen of the half-blood may be heirs ; such kinsmen 
shall inherit next after a kinsman in the same degree of the whole- 
blood, and after the issue of such kinsman where the common 
ancestor is a male and next after the common ancestor where such 
ancestor is a female. The admission of kinsmen of the half- 
blood into the chain of descent is an alteration made by the 
Inhentance Act. Formerly a relative, however nearly connected 
m blood with the purchaser through one only and not both 
parents, could never inherit — a half-brother for example. 
8. In the admission of female paternal ancestors, the mother of 
the more remote male paternal ancestor and her heirs shall be 
preferred to the mother of the less remote male paternal and her 
heirs ; and, in the case of female maternal ancestors, the mother 
of the more remote male maternal ancestor shall be preferred 
to the mother of a less remote male maternal ancestor This 
rule, following the opinion of Blackstone, settles a point much 
disputed by text-wnters, although its importance was little 
more than theoretical 9 When there shall be a total failure 
of heirs of the purchaser, or when any lands shall be descendible 
as if an ancestor had been the purchaser thereof, and there 
shall be a total failure of the heirs of such ancestor, then and in 
every such case the descent shall be traced from the person 
last entitled to the land as if he had been the purchaser thereof 
This rule is enacted by the I.aw of Property Amendment Act 
1859 It would apply to such a case as the following : Purchaser 
dies intestate, leaving a son and no other relations, and the son 
in turn dies intestate ; the sen’s relations through his mother 
are now admitted by this rule If the purchaser is illegitimate, 
his only relations must necessarily be his own issue Failing 
heirs of all kinds, the lands of an intestate purchaser, not 
alienated by him, would revert by ” escheat ” to the next 
immediate lord of the fee, who would generally be the crown 
If an intermediate lordship could be proved to exist between 
the crown and the tenant m fee simple, such intermediate 
lord would have the escheat. But escheat is a matter of rare 
occurrence. 

The above rules apply to all freehold land whether the estate 
therein of the intestate is legal or equitable Before 1884, if 
a sole trustee had the legal estate m realty, and his cestui que 
trust died intestate and without heirs, the land escheated to the 
trustee This distinction was abolished by the Intestate Estates 
Act 1884 

The descent of an estate in tail would be ascertained by such 
of the foregoing rules as are not inapplicable to it. By the form 
of the entail the estate descends to the " issue ” of the person 
to whom the estate was given in tail — in other words, the last 
purchaser. The preceding rules after the fourth, being intended 
for the ascertainment of heirs other than those by lineal descent, 
would therefore not apply ; and a special limitation in the entail, 
such as to heirs male or female Only, would render unnecessary 
some of the others. When the entail has been barred, the estate 
descends according to these rules. In copyhold estates descent, 
like other incidents thereof, is regulated by the custom of each 
particular manor ; eg. the youngest son may exclude the elder 
sons. How far the Inheritance Act applies to such estates 
has been seriously disputed. It has been held in one case 
{Muggleton v. BameH) that the Inheritance Act, which orders 
descent to be traced from the last purchaser, does not override 
a manorial custom to trace descent from the person last seized, 
but this position has been controverted on the ground that the 
act Itself includes the case of customary holdings. 

Husband and wife do not stand m the rank of heir to each other. 
Their interests in each other’s real property are secured by 
courtesy and dower 

The personal property of a person dying intestate devolves 
according to an entirely different set of rules (see Intestacy.) 

In Scotland the rules of descent differ from the above In several 
particalars Descent is traced, as in England before the Inhen- 
tance Act, to the person last seized. The first to succeed are the 
bneal descendants of deceased, and the rules of primogeniture, 
preference of males to females, equal succession of females (heirs- 
portioners), and represeiitation of ancestors are generally the same 
as in Engli^ law to the lineal descendants, and failing them, 
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come the brothers and sisters, and their issue as collaterals Fading 
collaterals, the inheritance ascends to the father and his relations, 
to the entire exclusion of the mother and her relations Even when 
the estate has descended from mother to son, it can never revert to 
the maternal Ime As to succession of brothers, a distinction must 
be taken between an estate of heritage and an estate of conquest 
Conquest is where the deceased has acquired the land otherwise than 
as heir, and corresponds to the English term purchase in the technical 
sense explamed Hentage is land acquired by deceased as heir 
The distinction is important only in tlie case when the heir of the 
deceased is to be sought among his brothers , when the descent is 
lineal, conquest and hentage go to the same person. And when 
the brothers are younger than the deceased, both conquest and 
heritage go to the brother (or his issue) next m order of age nut w hen 
the deceased leaves an ehler and a younger brother (or their issues), 
the elder brother takes the conquest, the younger takes the hentage 
Agam, when there are several elder brothers, Qie one next m age to 
the deceased lakes the conquest before the more remote , and when 
there are several younger brothers, the one next to the deceased takes 
the heritage before the more remote When hentage of the deceased 
goes to an elder brother (as might happen in certain eventualities), 
the younger of the elder brothers is preferied The position of the 
father, after the brothers and sisters of the deceased, will be noticed 
as an impoitant point of difference from the English axioms, so 
also is the total exclusion of the mother and the maternal line As 
between brothers and sisters the half-blood only succeeds after the 
full-blood. Half-blood is either consanguinean, as between children 
by the same father, or uterme, as between children having the same 
mother. The half-blood utenne is excluded altogether Half-blood 
consanguinean succeeds thus if the issue is by a former marriage, 
the youngest brother (being nearest to the deceased of the consan- 
guinean) succeeds first , if by a later marriage than that from 
which the deceased has sprung, the eldest succeeds first 

United States — American law has borrowed its rules of descent 
considerably more from the civil law than the common law. 
“The ii8 novel of Justinian has a striking resemblance to 
American law in giving the succession of estates to all legitimate 
children without distinction and disregarding all considerations 
of primogeniture There is one particular in which the American 
law differs from that of Justinian that while generally in this 
country lineal descendants if they stand in an equal degree from 
the common ancestor share equally per under the Roman 

law regard was had to the right of representation, each lineal 
branch of descendants taking only the portion which their parent 
would have taken had he been living, the division being per 
stirpes and not per capita. But m some of the states the rule 
of the Roman law m this respect has been adopted and retained 
Among these are Rhode Island, New Jersey, North and South 
Carolina, Alabama and Louisiana ” (3 Washburn’s Real Properly, 
pp 408, 409, 4 Kent’s Comm p. 375) When such lineal 
descendants stand in unequal degrees of consanguinity the 
inheritance is per stirpes and not per capita (In re Prote, 1907 ; 
104, NY Supplement 581) This is the rule in practically 
all the states. But as in no two states or territories are the rules 
of descent identical, the only safe guides are the statutes and 
decisions of the particular state in which the land to be inherited 
IS situated The law of primogeniture as understood in England 
is generally abolished throughout the United States, and male 
and female relatives inherit equally. In some states, as m 
Massachusetts, relatives of the half-blood inherit equally with 
those of the whole -blood of the same degree; in others, like 
Maryland, they can inherit only in case none of whole -blood 
exist In some of the states the English rule that natural 
children have no inheritable blood has been greatly modified 
In Ixuisiana, if duly acknowledged, they may inherit from both 
father and mother m the absence of lawful issue Degrees of 
kindred in the United States generally are computed accord- 
ing to the civil law, i.e. by addmg together the number of 
degrees between each of the two persons whose relationship is 
to be ascertained and the common ancestor. Thus, relation- 
ship between two brothers is in the second degree ; between 
unde and nephew m the third degree ; between cousins, m the 
fourth, &c. 

In a few states such degrees are computed accordmg to the common 
law, t e hy countmg from the common ancestor to the most remote 
descendant of the two from him — thus, brothers would be related 
in the first degree, uncle and nephew in the second, &c. In most 
states representation amongst collaterals is restricted — in sqme 
to the descendants of brothers and sisters, m others to their children 
only. 
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In some states, eg m California, Louisiana and Texa.<>, the law 
of " community property ” of husband and wife prevaiL Ihis is 
derived from the French and Spanish law existmg m the territories 
out of which those states were formed, as the result of the conquest of 
Mexico by Spam and the colonirmg of Louisiana by France The 
foundation idea is an equal division at death of either party of all 
property acquired duruig their marriage except by gift, devise or 
descent. In general the husband lias the control and management 
thereof during the marriage, and either survivor has the administra- 
tion of the moiety of the one deceased There is a conflict m the 
laws m such states as to the exact definition and as to whether or not 
the gams or profits of such property are to be deemed separate 
property or community property [Succession of Diclman (Louisiana, 
1907), 43 Southern Rep 972] 

INHIBITION (from Lat inhtbere, to restrain, prevent), an 
act of restraint or prohibition, an English legal term, particularly 
used m ecclesiastical law, for a writ from a superior to an inferior 
court, suspending proceedings in a case under appeal, also for 
the suspension of a jurisdiction of a bishop’s court on the t isita- 
tion of an archbishop, and for that of an archdeacon on the 
visitation of a bishop It is more particularly applied to a form 
of ecclesiastical censure, suspending an offending clergyman from 
the performance of any service of the Church, or other spiritual 
duty, for the purpose of enforcing obedience to a monition or 
order of the bishop or judge. Such inhibitions are at the discre- 
tion of the ordinary if he considers that scandal might arise 
from the performance of spiritual duties by the offender (Church 
Discipline Act i860, re-enacted by the Clergy Discipline Act 
1892, sect 10) By the Sequestration Act 1871, sect similar 
powers of inhibition are given where a sequestration remains m 
force for more than six months, and also, by the Benefices Act 
1898, in cases where a commission reports that the ecclesiastical 
duties of a benefice are inadequately performed through the 
negligence of the incumbent 

INISFAIL, a poetical name for Ireland It is derived from 
Paul or Lta-fail, the celebrated stone, identified m Irish legend 
with the stone on which the patriarch Jacob slept when he 
dreamed of the heavenly ladder The Lia-fail was supposed to 
have been brought to Ireland by the Dedannans and set up at 
Tara as the “ mauguration stone ’’ of the Irish kings , it was 
subsequently removed to Scone where it became the coronation 
stone of the Scottish kings, until it was taken by James VI of 
Scotland to Westminster and placed under the coronation chair 
m the Abbey, where it has since remained Inisfail was thus 
the island of the Fail, the island whose monarchs were crowned 
at Tara on the sacred inauguration stone. 

INITIALS (Lat tnitialis, of or belonging to a beginning, 
tnthum), the first letters of names In legal and formal docu- 
ments It is usually the practice in appending a signature to write 
the name m full But this is by no means necessary, even m 
cases where a signature is expressly required by statute. It 
has been held that it is sufficient if a person affixes to a document 
the usual form in which he signs his name, v\ ith the intent that 
it shall be treated as his signature. So, signature by initials 
IS a good signature within the Statute of Frauds (Phillimore v 
Barry, 1818, i Camp 513), and also under the Wills Act 1837 
(In re Blewitt, 1880, 5 P D 116) 

INITIATION (Lat initium, beginning, entrance, from uure, 
to go m), the process of formally entering, and especially the 
rite of admission into, some office, or religious or secret society, 
&c Among nearly all primitive races initiatory ntes of a bloody 
character were and are common The savage pays homage to 
strength, and the purpose of his initiatoiy ntes is to test physical 
vigour, self-control and the power of endunng pam Initiation 
IS sometimes religious, sometimes social, but in primitive society 
It has always the same character. Thus, m Whydah (West 
Africa) the young girls consecrated to the worship of the serpent, 
“ the bndes of the Serpent,” had figures of flowers and animals 
burnt mto their skins with hot irons ; while in the neighbouring 
Yorubaland the power of enduring a sound thrashing is the 
qualification for the throne. In no country was the practice 
of initiatory rites more general than m the Americas ITie 
Colombian Indians compelled their would-be chief to submit 
to terrible tests. He had first to bear severe beatings without 
a murmur Then, placed m a hammock with his ^nds tied, 
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venomous ants were placed on his naked body. Finally a fire 
was lit beneath him All this he had to bear without flinching. 
In ancient Mexico there were several orders of chivalry, entry 
into which was only permitted after brutal mitiation. The nose 
of the candidate was pierced with an eagle’s talon or a pointed 
bone, and he was expected to dig knives into his body. In 
Peru the young Inca princes had to fast and live for weeks 
without sleep Among the North American Indians mitiatory 
ntes were universal. The Mandans held a feast at which the 
young “ braves ” supported the weight of their bodies on pieces 
of wood skewered through the muscles of shoulders, breasts 
and arms. With the Sioux, to become a medicine-man, it was 
necessary to submit to the ordeal known as “ looking at the sun ” 
The sufterer, nearly naked, was bound on the earth by cords 
passed through holes made in the pectoral muscles. With bow 
and arrow m hand, he lay m this position all day gazmg at the 
sun Around him his friends gathered to applaud his courage. 

Religious brotherhoods of antiquity, too, were to be entered 
only alter long and complicated initiation But here the char- 
acter of the ordeal is rather moral than physical Such were 
the rites of admission to the Mysteries of Isis and Elcusis. 
Secret societies of all ages have been characterized by more or 
less elaborate initiation. That of the Femgenchte, the famous 
medieval German secret tribunal, took place at night in a cave, 
the neophyte kneeling and makmg oath of blind obedience. 
Imitations of such tests arc perpetuated to-day m freemasonry ; 
while the Mafia, the Camorra, the ( lan-na-Gael, the Molly 
Maguires, the Ku-Klux Klan, are among more recent secret 
associations wluch hav e maintained the old idea of initiation. 

INJECTOR (from Lat injicere, to throw in), an appliance for 
supplying steam-boileis with water, and especially used with 
locomotive boilers It was invented by the French engineer 
H. V Giffard m 1858, and presents the paradox tliat by the 
pressure of the steam in the boiler, or even, as in the case of 
the exhaust steam mjector, by steam at a 
much lower pressure, water is forced mto 
the boiler against that pressure. A dia- 
grammatic section illustrating its construc- 
tion is shown in figure. Steam enters at A 
and blows through the annular orifice C, 
the sue of which can be regulated by a 
valve not shown in the figure. The feed 
water flows m at B and meeting the steam 
at C causes it to condense. Hence a vacuum 
is produced at C, and consequently the 
water rushes mi with great velocity and 
streams down the combining cone D, its 
veloaty being augmented by the impact of 
steam on the back of the column. In the 
lower part of the nozzle E the stream 
expands; it therefoie loses velocity and, 
by a well-known hydrodynamic prmciplc, 
gains pressure, until at the bottom the pressure is so great that it 
IS able to enter the boiler through a check valve which opens only 
in the direction of the stream. An overflow pipe F, by providing 
a channel through which steam and water may escape before the 
stream has acquired sufficient energy to force its way into the 
boiler, allows the mjector to start into action. Means are also pro- 
vided for regulating the amount of water admitted between D and 
C. In the exhausi-\ieam injector, which works with steam from 
the exhaust of non-condensmg engmes, the steam onfice is larger 
in proportion to other parts than m injectors working with boiler 
steam, and the steam supply more, liberal. In sf If •‘Starting 
injectors an arrangement is provided which permits free overflow 
until the injector starts into action, when the openings are 
automatically adjusted to suit delivery mto the boiler 
INJUNCTION (from Lat. tnjungm, to fasten, or attach to, to 
lay a burden or charge on, to enjoin), a term meaning gener^ly 
a command, and m English law the name for a judki^ 
process vdiereby a party la required to refrain from a 
particular thing accordmg to the exigiency of the wnt. Formerly 
It was a remedy peculiar to the court of chancery, and was one 


of the instruments by which the jurisdiction of that court was 
established m cases over which the courts of common law were 
entitled to exercise control. The court of chancery did not 
presume to interfere with the action of the courts, but, by direct- 
ing an injunction to the person whom it wished to restrain from 
followmg a particular remedy at common law, it effected the 
same purpose indirectly. Under the present constitution of 
the judicature, the injunction is now equally available m all 
the divisions of the high cx>urt of justice, and it can no longer 
be used to prevent an action m any of them from proceeding 
m the ordinary course. 

Although an mjunction is properly a restraining order, there 
are instances m which, under the form of a prohibition, a positive 
order to do something is virtually expressed. Thus in a case of 
nuisance an injunction was obtained to retrain the defendant 
from preventing water from flowing in such regular quantities 
as it had ordinarily done before the day on which the nuisance 
commenced. But generally, if the relief prayed for is to compel 
something to be done, it cannot be obtained by mjunction, 
although it may be expressed in the form of a prohibition — 
as m the case in which it was sought to prevent a person from 
discontinuing to keep a house as an inn The injunction was 
used to stay proceedmgs in other courts “ wherever a party by 
fraud, accident, mistake or otherwise had obtained an advantage 
I m proceeding m a court of ordinary jurisdiction, which must 
necessarily make that court an instrument of injustice.” As 
the injunction operates personally on the defendant, it may be 
used to prevent applications to foreign judicatures , but it is 
not used to prevent applications to parliament, or to the legis- 
lature of any foreign country, unless such applications be m 
breach of some agreement, and relate to matters of private 
interest. In so far as an injunction is used to prohibit acts, it 
may be founded either on an alleged contract or on a right 
independent of contract The jurisdiction of the court to prevent 
brcac'hes of contract has been described as supplemental to its 
power of compelling specific performance , t e if the court has 
power to compel a person to perform a contract, it will interfere 
to prevent him from dtung anything in violation of it But 
even when it is not within the power of the court to compel 
specific performance, it may mtcifere by injunction; thus, 
e.g. in the case of an agreement of a singer to perform at the 
plaintiff’s theatre and at no other, the couit, although it could 
not compel her to sing, could by mjuncticn prevent her from 
singing elsewhere in breach of her agieement. 

An injunction may as a general rule be obtained to prevent 
acts which are violations of legal rights, except when the same 
may be adequately remedied by an action for damages at law 
Thus the court will interfere by injunction to prevent waste, 
or the destruction by a limited owner, such as a tenant for life, 
of things forming part of the inheritance. Injunctions may 
also be obtained to prevent the continuance of nuisances, public 
or private, the infnngement of patents, copyrights and trade 
marks Trespass might aLo in certain cases be prevented by 
injunction. Under the Common Law Procedure Act of 1854, 
and by other statutes in special cases, a fimited power of injunr- 
ticm was conferred on the courts of common law But the 
Judicature Act, by which all the superior courts of common 
law and chancery were consolidated, enacts that an injunction 
may 1^ granted by an interbeutory order of the court in all 
cases in which it shall appear to be just or convenient j . . . 
and. if an injunction is asked either before or at or after the 
hearing of any cause or matter, to prevent any threatened or 
apprehended waste or trespass, such injunction may be granted 
whether the person against whom it is sought is or is not 111 
possession under any claim of title or otherwise, or if not in 
possession does or does not claim to do the act sought to be 
restrained under colour of any title, and whether the estates 
claimed are legal or equitable. 

An injunction obtained on interbeutory application during 
the progress of an action is superseded the trial. It may 
be continued either provisionally or permanently. In the latter 
case the injunction is said to be perpetual The distmction 
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between “ special ” and “ common ” injunctions— -the latter 
being obtained as of course — is now abolished m Enghsh law. 

In the courts of the United States the writ of injunction 
remains purely an equitable remedy. It may be issued at the 
mstance of the president to prevent any oi^nized obstruction 
to mter-state commerce or to the passage of the mails ($n re 
Debs, 158 Umted States Reports, 564). Temporary restraining 
orders may be issued, ex parte, pending an application for a 
temporary mjunction. In the state courts temporary injunc- 
tions are often issued, ex parte, subject to the dciendant’s 
right to move immediately for their dissolution. (Jenerally, 
however, notice of an application for a temporary mjunction 
IS required. 

For the analogous practice m Scots law sea Interdict 

INK (from lAte Lat. encaustum, Gr. cyKaurrov, the purple 
ink used by Greek and Roman emperors, from 4 y(catctv, to 
burn in), m its widest signification, a substance employed for 
producing graphic tracings, inscriptions, or impressions on 
paper or similar materials. The term includes two distinct 
conditions of pigment or colouring matter . the one fluid, and 
prepared for use with a pen or brush, as writing ink , the other a 
glutinous adhesive mass, printing ink, used for transferring to 
paper impressions from types, engraved plates and similar 
surfaces 

The ancient Egyptians prepared and used inks (Flinders 
Petrie discovered a papyrus bearing wnttai characters as old as 
2500 B c.), and m China the mvention ol an ink is assigned to 
Tien-Tcheu, who lived between 2697 b.c. and 2597 b c. These 
early inks were prepared from charcoal or soot mixed with gum, 
glue or varnish. Sepia v ), the black pigment secreted by the 
cuttlc-fisli, was used as a wntmg fluid by the Romans. The 
iron-gall ink, t.e. an ink prepared from an iron salt and tannin, 
appears to have been first described by the monk Theophilus, 
who lived in the iith century ad., although Plmy, in the 1st 
century a d., was acquainted with the blackening of paper 
containing green vitriol by immersion in an infusion of nut-galls 
Iron-gall inks, prepared by mixing extracts of galls, barks, &c , 
with green vitnol, subsequently came into common use, and 
m the 1 6th century recipes for their preparation were given 
in domestic encyclopaedias. Their scientific investigation was 
first made by William Lewis m 1748 The earlier iron-inks 
were essentially a suspension of the pigment in water In the 
early part of the 19th century the firm of Stephens introduced 
the first of the so-called blue-black inks under the name of 
“ Stephens’ writing fluid ” .Solutions of green vitriol and tannin, 
cobured by indigo and logwood, were prepared, which wrote 
with a blue tint and blackened on exposure, this change being 
due to the production of the pigment withm the pores of the 
paper. The ‘‘ alizarine ” mks, patented by Lconhardi in 1856, 
are similar inks with the addition of a little madder The 
application of anilme colours to mk manufacture m England 
dates from Croc’s patent of i86i. 

Writing Inks — Writing mks are fluid substances which contain 
colouring matter either m solution or m suspension, and com- 
monly partly m both conditions. They may be prepared m 
all shades of colour, and contain almost every pigment which 
can be dissolved or suspended m a suitable medrum The most 
important of all vaneties is black ink, after which red and blue 
are most commonly empbyed. Apart from colour there are 
special qualities whKh recommend certain inks for limited 
applications, such as markmg inks, ineradicable ink, sympathetic 
ink, &c. A good wntmg ink for ordinary purposes should 
continue limpid, and flow freely and uniformly hotn the pen ; 
It should not throw down a thick sludgy deposit on exposure 
to the air ; nor should a coatmg of mould form on its surface 
It should yield distmctly legible characters immediately on 
writmg, not fading with age ; and the fluid ought to penetrate 
into the paper without spreading, so that the characters wiU 
neither wash out nor be readily removed by erasure. Further, 
It is desirable that ink should be non-poisonous, that it should 
as little as possible corrode steel pen.s, that characters traced 
m It should dry readily on the apphcation of blotting paper 
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without smearing, and that the writing should not petsent a 
gbssy, varnished appearance. 

Tattmn /n/is.— These mks are prepared from galls, or other 
sources of tannin, and a salt of iron, with the addition of some 
agglutinant m the case of the so-called oxidized mks, or a 
colourmg matter in the tase of unoxidized mks. Such mixtures 
form the staple black mks of commerce , they are essentially 
an insoluble iron gallate in extremely fine divusion held in 
suspension m water or a soluble compound dissolved m water. 

On long exposure to air, as m inkstands, or otherwise, tannin 
mks gradually become thick and ropy, depositing a slimy 
sediment. This change on exposure is inevitable, resulting 
from the gradual oxidation of the ferrous compound, and it can 
only be retarded by permitting access of air to as small surface^ 
as possible. The inks also have a tendency to become mouldy, 
an evil wluch may be obviated by the use of a nunute proportion 
of carbolic acid ; or salicylic acid may be used. 

The essential ingredients of ordinary blatk mk are — first, 
tannin-yielding bodies, for which Aleppo or Chmese galls aiC the 
most eligible materials ; second, a salt of iron, ferrous sulphate 
(green vitriol) being alone employed , and third, a gummy or 
mucilaginous agent to keep in suspenuon the insoluble tinctorial 
matter of the ink For ink-making tlie tannin has first to be 
transformed into gallic and In the case of Aleppo galls this 
change takes place by fermentation when the solution of the 
galls IS exposed to the air, the tannin splitting up into gallic 
acid and sugar Chinese galls do not contain the ferment 
necessary for inducing this change ; and to induce the process 
yeast must be added to their solution. To prepare a solution 
of Aleppo galls for ink-makmg, the galls are coarsely powdered, 
and intimately mixed with chopped straw This mixture is 
thrown mto a narrow deep oak vat, provided with a perforated 
false bottom, and having a tap at the bottom for d.'awmg off 
liquid Over the mixture is poured lukewarm water, which, 
percolating down, extracts and cames with it the tannin of the 
galls. The solution is drawn off and repeatedly run through 
the mixture to extract the whole of the tannin, the water used 
being in such proportion to the galls as will produce a.s nearly 
as possible a solution having 5 % of tannin The object of 
using straw m the extraction process is to maintain the porosity 
of the mixture, as powdered galls treated alone become so 
slimy with mucilaginous extract that liquid fails to percolate 
the mass. For each litre of the 5 % solution about 45 grammes 
of the iron salt are used, or about 100 parts of tannin for 90 
parts of crystallized green vitriol. These ingredients when first 
mixed form a clear solution, but on their exposure to the air 
oxidation occurs, and an insoluble blue-black ferrosofernc 
gallate m extremely fine division, suspended m a coloured 
solution of ferrous gallate, is formed. To keep the insoluble 
portion suspended, a mualagmous agent is employed, and 
those most available are gum Senegal and gum arabic An 
mk so prepared develops its intensity of colour only after some 
exposure ; and after it has partly sunk into the paper it becximes 
oxidized there, and so mordanted mto the fibre. As the first 
faintness of the characters is a disadvantage, it is a common 
practice to add some adventitious colouring matter to give 
immediate distinctness, and for that purpose either extract 
of logwood or a solution of indigo is used When logwood extract 
IS employed, a smaller proportion of extract of galls is required, 
logwood Itself containing a large percentage of tannin. For 
making an unoxidized or blue-black mk mdigo is dissolved in 
strong sulphuric acid, and the ferrous sulphate, instead of being 
used direct, is prepared by placing in this indigo solution a 
proper quantity of scrap iron. To free the solutu>n from excess 
of uncombined acid, chalk or powdered limestone is added, 
whereby the free acid is fixed and a deposit of sulphate of lime 
formed. A solution so prepared, mixed with a tannin solution, 
yields a very limpid sea-green writing fluid, and as all the 
constituents remain in solution, no gum or other suspending 
medium is necessary. In consequence the ink flows freely, is 
easily dried and is free from the glossy appearan''e which arises 
through the use of gum. 
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China ink or Indian ink is the form in which ink was earliest 
piepared, and m which it is still used in China and Japan for 
writing with small brushes instead of pens. It is extensively 
used by architects, engineers and artists generally, and for 
various special uses China ink is prepared in the form of 
sticks and cakes, which are rubbed down in water for use It 
consists essentially of lamp-black m very fine condition, 
baked up with a glutinous substance , and the finer Oriental 
kinds are delicately perfumed. The following description 
of the manufacture as conducted in Japan is from a native 
source : — 

" The body of the ink is soot obtained from pine wood or rosin, 
and lamp-black from scsamum oil for the finest sort. This is mixed 
with liquid glue made of ox -skin This operation is effected in a 
large round copper bowl, formed of two spherical vessels, placed 1 in 
apart, so that the space between can be filled up with liot water to 
prevent the glue from hardening during the time it is being mixed 
by hand with the lamp-black. The cakes are formed in wooden 
moulds, and dried between papei and ashes Camphor, or a peculiar 
mixture of scents which comes from China, and a small quantity of 
carthamme (the red colouring substance of safflower), are added to 
the best kmds for improving the colour as well as for scenting the ink 
1 here is a great difference both in price and m quality of the various 
kinils of ink, the finest article being rather costly ” 

It IS said that the sue used in Chinese kinds is of vegetable 
origin. 

Logwood Ink — Under the name of chrome ink a black ink 
was discovered by Runge, which held out the promise of cheap- 
ness CO nbined with many excellent qualities It is prepared 
by dissolving 15 parts of extract of logwood in 900 parts of 
water, to which 4 parts of crystallized sodium carbonate are 
added A further solution of x part of potassium chromate 
(not bichromate) in 100 parts of water is prepared, and is added 
very gradually to the other solution with constant agitation. 
The ink so obtained possesses an intense blue-black colour, flows 
freely and dries readily, is neutral in reaction and hence does 
not corrode steel pens, and adheres to and sinks into paper so 
that manuscripts written with it may be freely washed with a 
sponge without danger of smearing or spreading It forms a 
good copying ink, and it possesses all the qualities essential 
to the best ink ; but on exposure to air it very readily undergoes 
decomposition, the colouring matter separating in broad flakes, 
which swim in a clear menstruum. It is affirmed by Vicdt 
that this drawback may be overcome by the use of soda, a method 
first suggested by Bottger 

Logwood forms the principal ingredient in various other black 
inks used, espeaally as copying ink A very strong decoction 
of logwood or a strong solution of the extract with ammonium- 
alum yields a violet ink which darkens slowly on exposure. 
Such an ink is costly, on account of the concentrated condition 
in which the logwood must be used. If, however, a metallic 
salt IS introduced, a serviceable ink is obtained with the expendi- 
ture of much less logwood. Either sulphate of copper or sulphate 
of iron may be used, but the former, which produces a pleasing 
blue-black colour, is to be preferred. The following is the formula 
most highly recommended for this ink A clear solution of 20 
kilos of extract of logwood in 200 litres of water is obtained, 
to which is added, with agitation, 10 kilos of ammonium-alum 
dissolved m 20 litres of boiling water. The solution is acidified 
with 0*2 kilo of sulphuric acid, which has the effect of preventing 
any deposit, and finally there is added a solution of I’S kilos 
of sulphate of copper dissolved m 20 litres of water. This 
compound is exposed to the air for a few days to allow the colour 
to develop by oxidation, after which it is stored m well-corked 
bottles. The acid condition of this ink has a corrosive influence 
on steel pens ; in all other respects it is a most valuable writing 
fluid. 

Aniline Inks . — Solutions of aniline dye-stuffs in water are 
widely used as inks, especially coloured varieties. They are 
usually fugitive Nigrosine is a black ink, which, although 
not producing a black so intense as common ink, possesses 
various advantages. Being perfectly neutral, it does not attack 
pens ; it can easily be kept of a proper consistency by making 
up with water ; and its colour is not injuriously affected by the 


action of acids. Its ready flow from stylographic pens led to 
the name “ stylographic ink.” Other amline inks are mentioned 
below. 

Copying Ink . — Ink which yields by means of pressure an im- 
pression, on a sheet of damped tissue paper, of characters 
written in it is called copying ink. Any mk soluble m water, 
or which retains a certain degree of solubility, may be used as 
copying mk. Runge’s chrome ink, being a soluble compound, 
IS, therefore, so available , and the other logwood inks as well 
as the ordinary ferrous gallate inks contain also soluble con- 
stituents, and are essentially soluble till they are oxidi/ed in 
and on the paper after exposure to the air. To render these 
available as copying inks it is necessary to add to them a sub- 
stance which will retard the oxidizing effect of the air for some 
time For this purpose the bodies most serviceable are gum 
arable or Senegal, with glycerin, dextrin or sugar, which last, 
however, renders the ink sticky. These substances act by 
forming a kind of glaze or varnish over the surface of the ink 
which excludes the air At the same time when the damp sheet 
of tissue paper is applied to the writing, they dissolve and allow 
a portion of the yet soluble ink to be absorbed by the moistened 
tissue. As copying ink has to yield two or more impressions. 
It IS necessary that it should be made stronger, t e. that it should 
contain more pigment or body than common ink It, therefore, 
IS prepared with from 30 to 40 % less of water than non-copying 
kinds ; but otherwise, except in the presence of the ingredients 
above mentioned, the inks are the same. Copying ink pencils 
consist of a base of graphite and kaolin impregnated with a very 
strong solution of an aniline colour, pressed into sticks and 
dried. 

Red Ink — The pigment most commonly employed as the basis 
of red mk is Brazil-wood Such an mk is prepared by adding 
to a strong decoction of the wood a proportion of stannous 
chloride (tin spirits), and thickening the resulting fluid with 
gum arable In some instances alum and cream of tartar are 
used instead of the stannous chloride. ( ochineal is also employed 
as the tinctorial basis of red mk ; but, while the resulting 
fluid IS much more brilliant than that obtained from Brazil- 
wood, It IS not so permanent A very brilliant red mk may be 
prepared by dissolving carmine m a solution of ammonia, but 
this preparation must be kept m closely stoppered bottles 
A useful red mk may also be made by dissolving the rosem 
of Brook, Simpson and Spillcr m water, m the proportion of 
X to from 150 to 200 parts 

Blue Ink — For the production of blue ink the pigment 
principally used is Prussian blue. It is first digested for two 
or three days with either strong hydrochloric acid, sulphuric 
acid or nitric acid, the digested mass is next very largely diluted 
with water, and after settling the supernatant liquid is siphoned 
away from the sediment. This sediment is repeatedly washed, 
till all tnices of iron and free acid disappear from the water 
used, after which it is dried and mixed with oxalic acid m the 
proportion of 8 parts of Prussian blue to i of the acid, and in 
this condition the material is ready for dissolving m water to 
the degree of colour intensity necessary. An aniline blue mk 
may be prepared by dissolving 1 part of bleu de Pans in from 
200 to 250 parts of water. 

Marking Ink . — The mk so called, used principally for marking 
linen, is composed of a salt of silver, usually the nitrate, dissolved 
m water and ammonia, with a httle provisional colourmg matter 
and gum for thickening. The colour resultmg from the silver 
salt IS developed by heat and light ; and the stam it makes, 
although exceedingly obstinate, gradually becomes a faint 
brownish-yellow. The following yields a good marking ink. 
Equal parts of nitrate of silver and dry tartaric acid are tnturated 
m a mortar, and treated with water, when a reaction takes place, 
resulting in the formation of tartrate of silver and the liberation 
of nitric acid. The aad is neutralized, and at the same time 
the silver tartrate is dissolved by the addition of ammonia, 
and this solution wit^ colourmg matter and gum forms the ink, 
which may be used witJi an ordinary steel pen. 

Many v^etable jui^, e.g of Cortona thymifoha, Semecarpus 
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atutcardtum, Anacardtum ocadentale (Cashew), are inks of this 
type. 

Gold and stiver inks are writing fluids in which gold and silver, 
or imitations of these metals, are suspended m a state of fine 
division. In place of gold, Dutch leaf or mosaic gold is frequently 
substituted, and bronze powders are used for preparing a similar 
kind of ink. The metallic foil is first carefully tnturated mto a 
fine paste with honey, after which it is boiled in water contaming 
a little alkali, and then repeatedly washed in hot water and dried 
at a gentle heat. A solution is prepared consisting of i part of 
pure gum arabic and i part of soluble potash glass in 4 parts of 
distilled water, into which the requisite quantity of the metallic 
powder prepared is introduced. Owing to the superior covering 
nature of pure gold, less of the metal is required than is necessary 
m the case of silver and other foils In general i part of foil to 
3 or 4 parts of solution is sufficient. The metallic lustre of 
writing done with this solution may be greatly heightened by 
gently polishing with a burnishing point Another gold ink 
depends upon the formation of purple of Cassius ; the linen is 
mordanted with stannous chloride, and the gold applied as a 
gummy solution of the chloride 

Indelible or incorrodible ink is the name given to various 
combinations of lamp-black or other carbonaceous material 
with resinous substances used for writing which is exposed to 
the weather or to the action of strong acids or alkaline solutions. 
An ink having great resisting powers may be conveniently 
prepared by rubbing down Indian ink in common ink till the 
mixture flows easily from the pen. Other combinations have 
more the character of coloured varnishes 

Sympathetic inks are preparations used for forming characters 
which only become visible on the application of heat or of some 
chemical reagent. Many chemicals which form m themselves 
colourless solutions, but which develop colour under the influence 
of reagents, may be used as sympathetic ink, but they are of 
httle practical utility. Characters written m a weak solution 
of galfe develop a dark colour on being treated with a solution 
of copperas j or, vice versa, the writing may be done in copperas 
and developed by the galls solution Writing done in various 
preparations develops colour on heating which fades as the 
paper cools. Among such substances are solutions of the 
chlorides of cobalt and of nickel. Very dilute solutions of the 
mineral acids and of common salt and a solution of equal parts 
of sulphate of copper and sal-ammoniac act similarly. Writing 
with rice water and developing with iodine was a device much 
used during the Indian Mutiny. 

Printing Inks . — Printing inks are essentially mixtures of a 
pigment and a varnish. The varnish is prepared from linseed 
oil, rosin and soap ; the oil must be as old as possible , the rosin 
may be black or amber ; and the soap, which is indispensable 
since it causes the ink to adhere uniformly to the type and also 
to leave the type clean after taking an impression, is yellow, 
or turpentine soap for dark inks, and curd soap for light inks 
The varnish is prepared as follows : The oil is carefully heated 
until it “ strings ” properly, t.e. a drop removed from the vessel 
on a rod, when pl^ed upon a plate and the rod drawn away, 
forms a thread about J in. long. The rosin is carefully and slowly 
added and the mixture well stirred. The soap is then stirred 
m. The ink is prepared by mixing the varnish with the pi^ent, 
and grinding the mass to impalpable fineness either in a levigatii^ 
mill or by a stone and muller. For black ink, lamp-black mixed 
with a little indigo or Prussian blue is the pigment employed ; 
for wood engravings it may be mixed with ivory black, and for 
copper plates with ivory or Frankfurt black ; for lithographic 
reproductions Pans black b used. Red inks are made with 
carmine or cochineal ; red lead is used in cheap inks, but it 
rapidly blackens. Blue inks are made with indigo or Prussian 
blue ; yellow with lead chromate or yellow ochre ; green b 
made by mixing yellow and blue , and purple by mixing red 
and blue. 

See C. A. Mitchell and T. C. Hepworth, Inks, then Composition 
and Manufacture (1904) ; S. Lehner, Ink Manufacture (1903) ; 
A F. Gouillon, Encres etcirages (1906) , L E. Andia, Schreib’j Kopter^ 
und andere Tinten (1906). 
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INKERMAN, BATTLE OF, fought on the sth of November 
1854 between a portion ot(the Allied English and French army 
besieging Sevastopol and a Russian army under Prince Menshikov 
(see Crimean War). This battle derives its name from a rum 
on the northern bank of the river Tchernaya near its mouth, but 
It was fought some distance away, on a nameless ridge (styled 
Mount Inkerman after the event) between the Tchernaya and 
the Careenage Ravine, which latter marked the right of the siege- 
works directed against Sevastopol itself. Part of this ndge , called 
Home Ridge and culminating in a knoll, was occupied by the 
British, while farther to the south, facing the battleground of 
Balaklava, a corps under General Bosquet was posted to cover 
the rear of the besiegers against attacks from the direction 



of Traktir Bridge. The Russians arranged for a combined 
attack on the ridge above mentioned by part of Menshikov’s 
army (16,000) and a corps (19,000) that was to issue from 
Sevastopol This attack was to have, beside its own field 
artillety, the support of fifty-four heavy guns, and the Russian 
left wing on the Balaklava battleground was to keep Bosquet 
occupied If successful, the attack on the ndge was to be the 
signal for a general attack all along the line. It was apparently 
intended by Menshikov that the column from the field army 
should attack the position from the north, and that the Sevastopol 
column should advance along the west side of the Careenage 
Ravine. But he only appointed a commander to take charge of 
both columns at the last moment, and the want of a clear under- 
standing as to what was to be done militated against success 
from the first. General Soimonov, with the Sevastopol column, 
after assembling his troops before dawn on the 5th, led them 
on to the upland east of Careenage Ravine, while the field 
army column, under General Pavlov, crossed the Tchernaya 
near its mouth, almost at right angl^ to Soimonov ’s line of 
advance. 
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The British troojis on or near the ground were the and Division, 
3000, encamped on the ridge ; Codnngton’s brigade of the 
Light Division, 1400, on the slopes west of the Careenage Ravine ; 
and the Guards’ brigade, 1350, about f m. m rear of the and 
Division camp. No other forces, French or British, were within 
a m. except another part of Sir George Brown’s Light Division. 
A mist overhung the field and the hillsides were slippery with 
mud Soimonov, with his whole force deployed in normal 
attack formation (three lines of battalion columns covered by 
a few hundred skirmishers) pushed forward along the ridge 
(6 A.M.) without waiting for Pavlov or for Dannenberg, the officer 
appointed to command the whole force Shell Hill, guarded only 
by a picquet, whs seized at onoc. The heavy guns that had been 
brought from the fortress were placed m position on this lull, and 
opened fire (7 a m ) on the knoll, 1400 yds. to the S , behind 
which the 2nd Division was encamped The Russian infantry 
halted for the guns to prepare the way, and the heavy projectiles 
both swept the crest of the British knoll and destroyed the camp 
in rear. But already General Pennetather, commanding the 
division, had pushed forward one bod> of his infantry after 
another dowm the forward slope, near the foot of which they 
encountered the Russians in great force On his side, Soimonov 
had been compelled to break up his regular lines of columns 
at the narrowest part of the ridge and to push his battalions 
forward a few at a time This and the broken character of 
the ground made the battle even in the beginning a melee. 
The obscurity of the mist, which had at first allowed the 
big battiilions to approach unobser\ed, now favoured the 
weaker side. Soimonov himself, however, formed up some 
9000 men, who drove back the British left wing — for the w’hole 
of Pennefather’s force at the time was no more than 3600 
men But the right wing, not as yet attacked, either by 
Soimonov or by Pavlov, held on to its positions on the forward 
slope, and a column of Russian sailors and marines, who had 
been placed under Sounonov’s command and had moved up the 
Careenage Ravine to turn the British left, were caught, just as 
they emerged on to the plateau in rear of Pennefather’s line, 
between two bodies of British troops hurry mg to the scene of 
action On the front, too, the Russian attack came to a standstill 
and ebbed, for .So.monov’s overcrowded battalions jostled one 
another and dissolved on the narrow and broken plateau 
Soimonov himself was killed, and the disciplined confidence and 
steady volleys of the defenders dominated the chaotic ilm of the 
Russians. Thus 3300 defenders were able to repulse and even 
to “ expunge from the battlefield ” the whole of the Sevastopol 
column, except that portion of it which drifted away to its left 
and joined Pavlov. This stage of the battle had lasted about 
forty minutes But, brilliant as was tins overture, it is the 
second stage of the Imttle that gives it its epic interest. 

The first attack made by Pavlov’s advanced guard, aided by 
parts of Soimonov’s corps, was relatively slight, but General 
Dannenberg now arrived on the field, and arranged for an 
assault on the British centre and right, to be delivered by 
10,000 men (half his intact forces) chiefly by way of the Quarry 
Ravine, tlie attack to be prepared by the guns on Shell HiU. 
Pennefather had been reinforced by the Guards’ brigade and a 
few smaller umts. Not the least extraordinary feature of the 
battle that followed is the part played by a sangar of stones at 
the head of Quarry Ravine and a small battery, called the 
Sandbag Battery, made as a temporary emplacement for two 
heavy guns a few days before. The guns had done their work 
and been sent back whence they came Nevertheless these two 
insignificant works, as points to hold and lines to defend on an 
otherwise featureless battlefield, became the centres of gravity 
of the battle 

The sangar at first fell into the hands of the Russians, but they 
were soon ejected, and small British detachments reoccupied and 
held It, while the various Russian attacks flowed up and past it 
and ebbed back into the Quarry Ravine. Possession of the 
Sandbag Battery was far more fiercely contested. The right wing 
was defended by some 700 men of the and Div ision, who were 
reinforced by 1300 of the Guards. The line of defence adjacent 


to the battery looked downhill for about 300 yds., giving a clear 
field of fire for the new Enfield nfle the English carried ; but 
a sharp break m the slope beyond that range gave the assailants 
plenty of “ dead ground ” on which to form up. For a time, 
therefore, the bat& was a senes of attacks, delivered with great 
fierceness by the mam body of Pavlov’s corps, the repulse of 
each being followed by the disappearance of the assailants. 
But the amval of part of the British 4th Division under Sir 
George Othcart gave the impulse for a counter-attack. Most 
of the division indeed had to be used to patch up the weaker 
parts of the line, but Cathcart himself with about 400 men 
worked hw way along the lower and steeper part of the eastern 
slope so as to take the assailants of the battery in flank He 
had not proceeded far, however, when a body of Russians 
moving higher up descended upon the small British corps and 
scattered it, Cathcart himself being killed Other counter-strokes 
that his amval had inspired were at the same time made from 
different parts of the defensive front, and had the effect of 
breaking up what was a solid line into a number of disconnected 
bands, each fighting for its life in the midst of the enemy. The 
crest of the position was laid open and parts of the Russian 
right wing seized it But they were flung back to the lower 
slopes of the Quarry Ravine by the leading French regiment 
sent by Bosquet This regiment was quickly followed by 
others. The last great assault was delivered with more pre- 
cision, if with less fur)', than the others, and had Dannenberg 
chosen to employ the 9000 bayonets of his reserve, who stood 
idle throughout the day, to support the 6000 half -spent 
troops who made the attack, it would probably have been 
successful 

As It was, supported by the heavy guns on Shell Hill, the 
assailants, though no longer more than slightly superior in 
numbers, earned not only the sangar, but part of the crest line 
of the allied position But they were dnven back into the Quarry 
Ravme, and, relieving the exhausted British, the French took 
up the defence along the edge of the ravine, which, though 
still not without severe fighting, they maintained till the 
close of the battle. Inkerman, however, was not a drawn 
battle The allied field artillery, remforced by two long 18-pT 
guns of the Bntish siege tram, and assisted by the bold advance 
of two hVench horse-artiJlery lotteries which galloped down the 
forward slope and engaged the Russians at close range, gamed 
the upper hand. Last of all, the dommant guns on Shell Hill 
thus silenced, the resolute advance of a handful of British 
infantry dei ided the day, and the Russians retreated The final 
shots were fired about 1.30 p m 

The total Bntish force engaged wa.s 8500, of whom 23^7 were 
killed and wounded. 1 he French lost 939 out of about 7000 w ho came 
on to the field, though not all these were engaged Ihe Rus^'ians are 
said to have lo-^t 1 1,000 out of about 42,000 present f he percentage 
{27-7) of loss sustained by the Bntish is suffiaent evidence of the 
mtensity of the conflict, and movides a convmcmg answer to certain 
wnters who liave represented the battle as chiefly a French affair. 
On the other hand, the reproaches addressed by some British wnters 
to General Bosquet for not promptly supporting the troops at Inker- 
man with his whole strength are equally unjustifiable, for apparently 
Sir George Broum and Sir George Cathcart both declined his first 
offers of support, and he had Prince Gorchakov with at least 20,000 
Russians m his own immediate fiont. He would therefore have nsked 
the failure of his own mis.sion in order to take part in a battle where 
his intervention was not, so far as he could tell, of vital importance 
Wlien Lord Raglan demutely asked him for support, he gave it 
willingly and eagerly, sendmg his tro<^ up at ^ double, and it 
must be remembered that several Bntish divisions took no part m the 
action for the same reason that actuated Bosquet. But, m spite of 
the seemmgly mevitable controversies attendant on an " ^led ” 
battle, it is now wnorally admitted that, as a “ soldiers’ battle,” 
Inkerman is scarewy to be surpassed m modem history. 

INLAYING, a method of omamentation, by mcrustmg w 
otherwise inserting m one material a substance or substances 
differing therefrom m colour or nature The art is practised in 
the fabrication of furniture and artistic objects m ail varieties 
of wood, metal, shell, ivor)' and coloured and hard stone, and 
in compound substances; and the combinations, styles and 
vanetics of effect arp exceedingly numerous. Several special 
classes of inlaying may be here enumerated and defined, detaOs 
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regarding most of which will be found under their separate 
headings In the ornamental treatment of metal surfaces 
Ntello decoration, applied to silver and gold, is an ancient and 
much -practised species of inlaymg. It consists in filling up 
engraved designs with a composition of silver, copper, lead and 
sulphur incorporated by heat. The ('omposition is black, and 
the finished work has tlie appearance of a drawnng m black on 
a metallic plate. An art, analogous in effect, c-all^ bidrt, from 
Bider in the Deccan, is practised in India. In bidri work the 
ground is an alloy of *inc, with small proportions of copper and 
lead, m which shallow patterns and devices are trac^, and 
filled up with thin plates of silver When the surface has been 
evened and smoothed, the bidn ground is stained a permanent 
black by a paste the chief mgredients of which are sal-ammoniac 
and nitre, leaving a pleasing contrast of bright metallic silver 
in a dead black ground The tnlaj’ing of gold wire in iron or 
steel is known as Damascening {q v.) It has been very largely 
practised in Persia and India for the ornamentation of arms 
and armour, being known m the latter country as Kuft work or 
Kuftgan In Kashmir, vessels of copper and brass are very 
effectively inlaid with tm— an art which, like many other 
decorative arts, appears to have originated in Persia In the 
ornamental inlaymg of metal surfaces the Japanese display the 
most extraordinary skill and perfection of workmanship. In 
the inlaying of their fine bronzes they use principally gold and 
silver, but for large articles and also for common cast hollow 
ware commoner metals and alloys are employed In inlaying 
bronzes they generally hollow out and somewhat undercut the 
design, into which the ornamenting metal, usually m the form 
of wire, is laid and hammered over Frequently the lacquer 
work of the Japanese is inlaid with mothcr-of -pearl and othei 
substances, m the same manner as is practised m ornamenting 
lacquered papier- mach6 among W'estem communities. The 
Japanese also practise the various methods of inlaying referred 
to under Damascening The term Mosaic (qv) is generally 
applied to inlaid work in hard stones, marble and glass, but the 
most important class of mosai< s -those which consist of innumer- 
able small separate pieces — do not properly come under the 
head of inlaying Inlaid mosaics are those m which coloured 
designs are inserted in spaces cut m a solid ground or basis, 
such as the modern Florentine mosaic, which consists of thin 
veneers of precious coloured stones set m slabs of marble The 
Taj Mahal at Agra is an example of inlaid mosaic m white 
marble, and the art, earned to that city by a French artist, 
is still practised by native workmen Pietra dura is a fine 
vanety of inlaid mosaic m which hard and expensive stones 
— agate, cornelian, amethyst and the like — are used m relief 
Certain kinds of enamel might also be included among the 
varieties of inlaying (See also Marquetry and Bombay 
Furniture ) 

INMAN, HENRY (1801-1846), Amencan artist, was bom in 
Utica, New York, on the 20th of October 1801 Apprenticed 
to the painter John W Jarvis at the age of fourteen, he left 
him after seven years and set up for himself, painting portraits, 
genre and landscape He was one of the organizers of the 
National Academy of Design in New York and its first vice- 
president (from 1826 until 1832) As a portrait painter he was 
highly successful both in New York and Philadelphia, and going 
to England in 1844, he had for sitters the Lord Chancellor 
(Cottenham), the poet Wordsworth, Doctor Chalmers, Lord 
Macaulay and others. His Amencan sitters included President 
Van Buren and Chief Justice Marshall He died in New York 
City on the 17th of January 1846 | 

INN, a nver of Europe, an important right bank tributary 
of the Danube It nses at an elevation of 7800 ft , in a small 
lake under the Piz Longhmo, m the Swiss canton of the Orisons. 
After flowing for a distance of 55 m , through the Ettgadine it 
leaves Swiss temtory at Martinsbruck and enters Austria, It 
next plunges through the deep ravine of Finstermunz, and, 
continuing m the main a north-easterly direction, receives 
at Landeck the Rosanna. Hence its course becomes more 
rapid, until, after swirling through the narrow and romantic i 
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Obennnthal, it enters the broader and pastoral Untcrinnthal. 
It next passes Innsbruck aid from Hall, a few miles lower down, 
be^ns to be navigable for barges. At Kufstein, down to which 
point It has still pursued a north-easterly direction, it breaks 
through the north Tirol limestone formation, and, now keeping 
a northerly course, enters at Rosenheim the Bavarian high 
plateau Its bed is now broad, studded with islands and 
enclosed by high banks. Its chief tributaries on tlus last portion 
of Its course are the Alz and the Salzach, and at Passau, 309 m. 
from Its source, it joins tlie Danube, which nver down to that 
point It equals m length and far exceeds m volume of water. 
Its rapid current does not permit of extensive navigation, but 
timber rafts are floated down from above Innsbnick. 

See Greinz, Exne Wattd^rung durch das UnUrinnental (Stuttgart, 
1902) 

INN and INNKEEPER, An inn is a house where travellers 
are fed and lodged for reward A distinction has been drawn 
between tavern, inn and hotel, the tavern supplying food and 
dnnk, the hotel lodging, the inn both ; but this is fanciful. 
“ Hotel ” now means “ inn,” and “ inn ” is often apphed to a 
mere public -house, whilst “ tavern ” is less used. ” Inn,” still 
the legal and best, as it is the oldest, is a form of the word ” m ” 
or “ within.” This sense is retamed m the case of the English 
legal societies still known as Inns of Court {q v.) In the Bible 
“ mn ” means “ lodging-place for the night ” Ilospitality has 
a]wa}s been a sacred duty m the East The pilgrim or the 
traveller c laims it as a right. But some routes were crowded, 
as that from Bagdad to Babylon. On these, khans (m or neir 
a town) and caravanserais (in waste places) were erected at the 
expense of the benevolent. They consisted of a square building 
surrounded by a high wall ; on the roof there was a terrace and 
over the gateway a tower ; inside, was a large court surrounded 
by compartments in which was some rude provision for the 
animals and baggage of the traveller as well as for himself 
The latter purchi^ed his own food where he chose, and had to 
” do for himself.” In some such place Jesus was born Tavern 
IS mentioned once m Scripture (Acts xxviu 15) where it is said 
the brethren from Rome met Paul at ‘‘ the Three Taverns ” 
This was tt station on the Appian Way, referred to also m Cicero’s 
Letters {Ad Att, 11 12) So, m modern London, stations are 
called " Elephant and Castle,” or ” Bricklayers’ Arms,” from 
adjacent houses of entertainment. Among the Greeks inns and 
innkeepers were held m low repute The houses were Ixid and 
those who kept them had a bad name A self-respecting Greek 
entered them as seldom as possible ; if he travelled he relied on 
the hospitality of friends In Rome under the emperors some- 
thing akin to the modem mn grew up. There is, however, 
scarcely any mention of such institutions in the capital a.s distin- 
guished from mere wme-shopis or eating-houses. Ambas.sadois 
were lodged in apartments at the expense of the state But 
along the great rc^s that radiated from Rome there were inas. 
Horace’s account of his journey to Brundisium {Sat. 1. 5), 
that brilliant picture of contemporary travel, tells us of their 
existence, and the very name of the Three Taverns shows that 
there was sufficient custom to support a knot of these institutions 
at one place Under the Roman law, the innkeeper was answer- 
able for the property of his guests unless the damage was due to 
damnum faiaU or vis major, m modem language the act of God 
or the king’s enemies. He was also hable for damage done by 
his servant or his slave or other mhabitant of the house 

In the middle ages hospitality was still regarded as a duty, and 
provision for travellers was regularly made m the monasteries 
People of rank were admitted to the house itself, others sought 
the ^est-chamber, which sometimes stood (as at Battle Abbey) 
outside the precincts It consisted of a hall, round which were 
sleeping-rooms, though the floor of the hall itself was often 
utilized. Again, hospitality was rarely denied at the castle or 
country house. The knight supped with his host at the dais 
or upper part of the great hall, and retired with him into his own 
apartment. His followers, or the meaner strangers, sat lower 
down at meat, and after the tables had been removed stretched 
themselves to rest upon the floor. In desolate parts hospices 
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were erected for the accommodation of pilgrims Such existed 
in the Alps and on all the great roads to the Holy Land or to 
famous shrines, notably to that of Canterbury. The still impres- 
sive remains of the Travellers’ Hospital at Maidstone, founded 
by Archbishop Boniface in 1260, give an idea of the extent of 
such places. The mention of Canterbury recalls two inns 
celebrated by Chaucer. The pilgrims started from the “ Tabard ” 
at Southwark under the charge of Harry Baily the host, and 
they put up at the “ Checquers of the Hope,” in Mercery Lane, 
Canterbury. It is easy to infer that, as time went on, the 
meagre hospitality of the monastery or the hospice was not 
sufficient for an increasing middle class, and that the want 
was met b\ the development of the mere ale-house into the inn. 
The ” ale-house,” to give it the old English name, was always 
in evidence, and even in pre-Reformation days was a favourite 
subject for the satirist In Langland’s Piers the Plowman and 
in Skelton’s Elynour Rummynge we have contemporary pictures 
of ale-houses of the 14th and i6th centimes, but the Tabard 
IS quite a modern inn, with a table d'hote supper, a sign, a landlord 
(” right a mery man ”) and a reckoning ! 

It has been conjectured (I^rwood and Hotten, History of 
Signboards, 1874) that the inn sign was taken or imitated from 
that displayed on the town houses or inns of noblemen and 
prelates The innkeeper alone of tradesmen retains his individual 
sign The inn shared with the tavern the long projecting pole 
garnished with branches These poles had become of such 
inordinate length in London that in 1375 they were restricted 
to 7 ft But the inn of those times was still a simple affair In 
each room there were several beds, the price of which the prudent 
traveller inquired beforehand Extortion was frequent, though 
It was forbidden by a statute of Edward III. The fare was simple ; 
bread, meat and beer, with fish on Fridays The tavern senti- 
ment IS strong in Elizabethan literature. The ” Boar’s Head ” 
in Eastcheap is inseparably connected with Sir John Falstaff 
and Dame Quickly “ Shall I not take mine ease in mine Inn ? ” 
(t Henry IV , Act 111, sc 3) is well-ni^h the most famous word 
of the famous knight A passage m Holinshed’s Chronicle 
(1587, 1 246) explains the inner meaning of this. He assures 
us that the inns of England are not as those of other 
lands Abroad the guest is under the tyranny of the host, but 
in England your inn is as your own house ; in your chamber 
vou can do what jou will, and the host is rather your servant 
than your master. The ” Mermaid ” in Bread Street is associated 
with the memory of many wits and poets — Raleigh, Shakespeare, 
Beaumont, Fletcher, Ben Jonson — who frequented it and 
praised it 

Shenstone’s lines as to “ the warmest welcome at an inn ” 
vent a common but rather cheap cynicism Doctor Johnson 
was a great frequenter of inns and was outspoken m praise and 
blame In the time immediately preceding railways the inn, 
which was also a post-house where the public coach as well as 
that of the private traveller changed horses, was a place of much 
importance We have it presented over and over again m the 
pages of Dickens The ” Maypole ” in Bamaby Rudge may be 
singled out for mention ; it survives at Chigwell, Essex, as the 
“ King’s Head ” 

The effect of railways was to multiply hotels in great centres 
and gradually increase their size till we have the huge structures 
so plentiful to-day The bicycle and later the motor car, through 
the enormous traffic they caused on the country roads, have 
restored the old wayside inns to more than their former prosperity. 

In Scotland a statute (1424) of James I. ordain^ inns for 
man and beast, with food and drink at reasonable prices, m 
each borough, and a subsequent act prohibited legging m 
pnvate houses in places where there were inns, under a penalty 
of 40s. But for centuries the Scots inn was a poor affair. The 
Clachan of Aberfoyle in Rob Roy, kept by the widow MacAlpine, 
was probably typical. In St Roman's Well Scott gives the more 
pleasing picture of the Cleikum Inn, kept by the delightful Meg 
Dods, and mention should be made of St Mary’s Cottage, with 
Its hostess Tibby Shiels, the scene of one of the Noctes Ambro- 
stance, with memories not merely of Scott but of Christopher 


North and the Ettnck Shepherd. Bums had much to do with 
inns and taverns. If Poosie Nancie’s, where the Jolly Beggars 
held wild revel, is long vanished, the Globe at Dumfnes still 
exists, a fair sample of an inn of the period. As late as 1841 
Dickens, ivnting to John Foster during his first visit to Scotland, 
describes the Highland inns as very poor affairs, “ a mere knot 
of little outhouses ” he says of one ; and even in Queen 
Victoria’s Leaves from the Journal of Our Life tn the Highlands 
the inn is described as invariably small and unassuming. Thus 
the development of hotels m Scotland did not begin much before 
the middle of the 19th century 

In America the first hotel mentioned m New York is ” Kriger’s 
Tavern ” about 1642, replaced in 1703 by the “ King’s Arms.” 
When the town came to be English a proclamation was issued 
regulatmg the inns. Meals were not to cost more than 8d. or 
beer 2d per quart. 

Law Relating to Innkeepers — Whether any special building 
IS an inn is a question of fact A temperance hotel is an inn, 
but a mere public -house is not. An innkeeper is bound to 
receive, lodge and feed travellers if he ha.s accommodation, if 
they are able and willing to pay, and are not obviously objection- 
able If he refuse he is liable at common law to indictment, 
or an action will he against him at the suit of the would-be guest 
Under the Army Act soldiers of all kinds may be billeted on the 
innkeeper, even beyond his power to provide m his own house , 
he must find accommodation for them elsewhere An innkeeper 
must keep the goods and chattels of his guest in safety, unless 
they are destroyed by the act of God or the king’s enemies. 
Under this last the king’s rebellious subjects are not included 
He IS not liable for goods stolen or destroy ed by the companion 
of the guest or through the guest’s own negligence There are 
two theories as to the origin of this common law liability of the 
innkeeper . (i) it was a survival of the liability of the common 
trader, or (2) specially imposed from the nature of his calling. 
Old English law held him to some extent suspect. The traveller 
amongst strangers seemed forlorn and unprotected, and con- 
spiracy with thieves was dreaded. In modern times the landlord’s 
responsibilities were cut down by the Innkeepers Liability Act 
1863 He IS not liable (save for horses and other live animals with 
their gear and carriages) to a greater extent than £30, unless 
the loss is caused by the default or neglect of himself or his 
servants, or the goods have been formally deposited with him 
He must conspicuously exhibit a copy of the material parts of 
the act The innkeeper may contract himself out of his common 
law obligation, and, apart from negligence, he is not liable for 
mjury to the person or clothes of his guest. In return for these 
responsibilities the law gives him a hen over his guest’s goods 
till his bill be paid. This is a particular and not a general lien. 
It attaches only to the special goods brought by the guest to 
the inn, and housed by the mnkeeper with him When several 
^ests go together, the hen extends to all their goods. The 
innkeeper is only bound to take ordinary care of goods thus held, 
but he cannot use them or charge for their house-room. By 
the custom of London and Exeter, “ when a horse eats out the 
pnee of his head,” namely, when the cost of keep exceeds value, 
the host may have him as his own By the Innkeepers Act 1878, 
if goods have been kept for six weeks they may be advertised 
and then sold after the interval of a month. Although an 
advertisement in a London paper is directed, this act (it would 
seem) applies to Scotland (J. A. Fleming, in Green’s Encyclopaedia 
of the Law of Scotland, vi. 363). In that country the law is 
generally the same as in England, though it has been hejd that 
the innkeeper is not responsible for loss by accidental fire. Nor 
is his refusal to receive a guest a criminal offence. In the United 
States the common law follows that of England, though laws 
of the various states have diminished the liability of the innkeeper 
in much the same fashion as in E^land. Innkeepers as retailers 
of intoxicating hquors are subject to the provisions of the 
Licensing Laws 

See Angus, Btbh Handbook (new ed , 1904) : Beckmann's in- 
ventions, tr. by Johnson (1846) : Jusserand, Anglais au moyen 
Age (*884) , Liebmaa, t>as Gastkof- nnd Wtrtshausvvesen der Schwete 
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tn dlterer Zett (1891) , Kempt, Convivial Caledonia (1893) . F. W. 
Hackwood, Inns, Ales and Drinking Customs of Old England (1909) . 
Jelf and Hurst, The Law of Innkeepers (1904) English and Roman 
law are compared in Pymar's Law of Innkeepers (1892) For Scots 
law, see Bell’s Principles An American treatise is S H Wandell, 
Law of Inns, Hotels and Boarding Houses (1888) (F Wa ) 

INNERLEITHEN, a police burgh and health resort of Peebles- 
shire, Scotland, on Leithen Water, near its junction with the 
Tweed, 6| m. S.E. of Peebles by the North British railway 
Pop. (1901) 2 i8i. In olden tunes it seems to have been known 
as Hornehuntersland, and to have been mentioned as early as 
IJ59, when a son of Malcolm IV. (the Maiden) was drowned in 
a pool of the Tweed, close to Leithenfoot Its chief industry 
IS the manufacture of tweeds and fine yams, which, together with 
the fame of its medicinal springs, brought the burgh into promin- 
ence towards the end of the i8th century. The spa, alleged to 
be the St Ronan’s well of Scott’s novel of that name, has a 
pump-room, baths, &c. The saline waters are useful in minor cases 
of dyspepsia and liver complaints The town is flanked on the 
W. by the hill fort of Caerlee (400 ft long) and on the E by that 
of the Pim (350 ft. long) Farther E , close to the village of 
Walkerburn, are Purvis Hill terraces, a remarkable series of 
earthen banks, from 50 ft. to more than 100 ft wide, and with 
a length varying up to 900 ft,, the origin and purpose of which 
are unknown. Traquair House, or Palace, on the right bank 
of the Tweed, is believed to be the oldest inhabited house m 
Scotland, the most ancient portion dating from the loth century, 
and including a remnant of the castle It was largely added to 
by Sir John Stewart, first earl of Traquair (d 1659) and is a 
good example of the Scottish Baronial mansion with high-pitched 
roof and turreted angles. To the west of the house was the arbour 
which formed the “ bush aboon Traquair " of the songs by 
Robert Crawford (d. 1733) and John Campbell Shairp, its site 
being indicated by a few birch trees James Nicol (1769-1819), 
the poet, was minister of Traquair, and his son James Nicol 
(1810-1879), the geologist and professor of natural history m 
Aberdeen University, was bom in the manse. 

INNESS, GEORGE (1825-1894), American landscape painter, 
was born near Newburgh, N Y , on the 1st of May 1825 Before 
he was five years of age his parents had moved to New York 
and afterwards to Newark, N J , in which latter city his boyhood 
was passed He would not “ take education ” at the town 
academy, nor was he a success as a greengrocer’s boy He had 
a strong bent towards art, and his parents finally placed him with 
a drawing-master named Barker. At sixteen he went to New 
York to study engraving, but soon returned to Newark, where 
he continued sketching and painting after his own initiative 
In 1843 was again m New York, and is said to have passed 
a month in Gignoux’s studio But he was too impetuous, too 
independent in thought, to accept teaching , and, besides, the 
knowledge of his teachers must have been limited Practically 
he was self-taught, and always remained a student. In 1851 
he went to Europe, and in Italy got his first glimpse of real art. 
He was there two years, and imbibed some traditions of the 
classic landscape. In 1854 he went to France, and there studied 
the Barbizon painters, whom he greatly admired, especially 
Daubigny and Rousseau. After his return to America he opened 
a studio in New York, then went to Medfield, Mass , where he 
resided for five years. A pastoral landscape near this town 
inspired the characteristic pamting “ The Medfield Meadows.” 
ilgam he went abroad and spent six years m Europe. He came 
back to New York in 1876, and lived there, or near there, until 
the year of his death, which look place at Bridge of Allan on the 
3rd of August 1894 while he was travelling in l^tland. He was 
a National Academician, a member of the Society of American 
Artists, and had received many honours at home and abroad. 
He was maitied twice, his son, George Inness {b. 1854), being abo 
a pamter. Inness was emphatically a man of temperament, of 
moods, enthusiasms, convictions. He was fond of speculation 
and experiment m metaphysics and religion, as in poetry and art. 
Swedenborgianism, symbolism, socialism, appealed to him as 
they might to a mystic or an idealist. He aspned to the j^rfect 
unities, and was impatient of structural foundations. This was 


his attitude towards painting. He sought the sentiment, the 
light, air, and colour of nature, but was put out by nature’s 
forms. How to subordinate form without causing weakness 
was his problem, as it was Corot’s His early education gave 
him no great technical facility, so that he never was satisfied 
with his achievement. He worked over his pictures incessantly, 
retouching with paint, pencil, coal, ink — anything that would 
give the desired effect — ^yet never content with them In his 
latter days it was almost impossible to get a picture away from 
him, and after his death his studio was found to be full of experi- 
mental canvases He was a very uneven painter, and his 
experiments were not always successful. His was an original— 
a distinctly American —mind in art Most of his American 
subjects were taken from New York state. New Jersey and 
New England His point of view was his own. At his best he 
was often excellent m poetic sentiment, and superb in light, 
air and colour. He had several styles . at first he was somewhat 
grandiloquent in Roman scenes, but sombre in colour , then 
under French influence his brush grew looser, as in the ‘‘ Gre> 
Lowermg Day ” , finally he broke out m full colour and light, 
as in the “Niagara” and the last “Delaware Water-Gap” 
Some of his pictures are m American museums, but most of 
them are m private hands (j c Van D ) 

INNOCENT (Innocentius), the name of thirteen popes and 
one anti-pope. 

Innocent I , pope from 402 to 417, was the son of Pope 
Anastasius I It was during his papacy that the siege of Rome 
by Alaric (408) took place, when, according to a doubtful anecdote 
of Zosimus, the ravages of plague and famine were so frightful, 
and help seemed so far off, that papal permission was granted 
to sacrifice and pray to the heathen deities , the pope was, 
however, absent from Rome on a mission to Honorius at Ravenna 
at the time of the sack in 410. He lost no opportunity of main- 
taining and extending the authority of the Roman see as the 
ultimate resort for the settlement of all disputes ; and his still 
extant communications to Victricius of Rouen, Exuperius of 
Toulouse, Alexander of Antioch and others, as well as his action 
on the appeal made to him by Chrysostom against Theophilus 
of Alexandria, show that opportunities of the kind were numerous 
and varied. He took a decided view on the Pelagian controversy, 
confirming the decisions of the synod of the province of pro- 
consular Africa held in Carthage in 416, which had been sent to 
him. He wrote in the same year in a similar sense to the fathers 
of the Numidian synod of Mileve who, Augustine being one of 
their number, had addressed him Among his letters are one to 
Jerome and another to John, bishop of Jerusalem, regarding 
annoyances to which the first named had been subjected by the 
Pelagians at Bethlehem. He died on the i2th of March 417, 
and in the Roman Church is commemorated as a confessor along 
with Saints Nazarius, Celsus and Victor, martyrs, on the 28th 
of July His successor was Zosimus, 

Innocent II. (Gregorio Paparesci dei Guidoni), pope from 
H30 to 1143, originally a Benedictine monk His ability, 
pure life and political connexions raised him rapidly to power 
Made cardinal deacon of Sant Angelo in Peschena by Paschal II. 
he was employed in various diplomatic missions Calixtus II 
appointed him one of the ambassadors who made peace with the 
Empire and drew up the Concordat of Worms (1122), and m the 
following year, with his later enemy Cardinal Peter Pierleoni, 
he was papal legate m France, On the 13th of February 1130 
Honorius II. died, and on that night a minority of the Sacred 
College elected Paparesci, who took the name of Innocent II. 
After a hasty consecration he was forced to take refuge with a 
friendly noble by the faction of Pierleoni, who was elected pope 
under the name of Anacletus II by a majority of the cardinals 
Declaring that the cardinals had been intimidated, Innocent 
refused to recognize their choice ; by June, however, he was 
obliged to flee to France. Here his title was recognized by a 
syn^ called by Bernard of Clairvaux at ^tampes. Similar 
action was taken m Germany by the synod of Wurzburg. In 
Januaiy 1131 Innocent held a jsersonal interview with King 
Henry I. of En^and at Chartres, and in March, at Li£ge,twith 

XIV. 19 
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the German King Lothair, 'whom he induced to undertake a 
campaign against Anacletus. The German army invaded Italy 
m August 1132, and occupied Rome, ail except St Peter’s church 
and the castle of St Angelo, which held ou t again&t tihem . Lothidr 
was crowned emperor at the Lateran m June 1133, and as a 
further reward Innocent gave him the territories of the Countess 
Mathilda as a fiel, but refused to surrender the right of investiture 
Left to himself Innocent again had to flee, this time to Pisa 
Here be called a oouncfl which condemned Anacletus A second 
expedition of Lothair expelled Roger of Sicily {to whom Anadetus 
had given the title of king in return for his support) from southern 
Italy, but a quarrel with Innocent prevented the emperor 
attacking Rome At this crisis, m January 1138, Anacletus died, 
and a successor elected by his faction, as Victor IV , resigned 
after two months The Lateran council of 1139 restored peace 
to the Church, excommunicating Roger of Sicily, against whom 
Innocent undertook an expedition which proved unsuccessful 
In matters of doctrine the pope supported Bernard of Clawvaux 
m his prosecution of Abelard and Arnold of Brescia, whom he 
condemned as heretics The remaining years of Innocent's life 
were taken up by a quarrel with the Roman commune, which had 
set up an independent senate, and one with King Louis VII. 
of France, about an appointment. France was threatened 
with the interdict, but before matters came to a liead Innocent 
died on the 22nd of September 1143. 

See Herscw-Hauck, RealencyklopMdte, " Innocenz II with full 
references Gregorovras, History of Rome tn the Middle Ages, trans 
by Hamilton (London, 1896), voL iv paxtu pp 420*453 (P. Sm ) 

Innocent III (Lando da Sezza), antipope (1179-1180), 
sprang from a noble Lombard family Opponents of Alex- 
ander III tried to make him pope in September 1179 
Alexander, however, bribed his partisans to give him up, and 
imprisoned him m the cloister of La Cava in January 1180. 

Innocent III. (Lotario de’ Conti di Segni), pope from 1198 
to 1216, was the son of Trastmondo, count of ^gni, and of 
Claricia, a Roman lady of the noble family of Scotti, and was 
bom at Anagni about xi6o. His early education he received 
at Rome, whence he went to the university of Pans and sub- 
sequently to tliat of Bologna At iParis, where he attended the 
lectures of Peter of Corbeil, he laid the foundations of his profound 
knowledge of the scholastic philosophy ; at Bologna he acquired 
an equally profound knowledge of the canon and cml law. Thus 
distinguished by birth, intellect and attainments, on his return 
to Rome be rose rapidly in the church He at once became a 
canon of St Peter’s ; he was made subdeacon of the Roman Church 
by Gregoij VIII. ; and m 1x90 his uncle, Pope Clement ill , 
created him cardmal-deacon of Sonti Sergio e Baccho. The 
election of Celestine ill in the following year withdrew Lotano 
for a while from the active wcark of the Curia, the new pope 
belonging to the family of the Orsmi, who were at feud with the 
Scotti. Lotano, however, employed his leisure in writing 
several works : Mystmorum evmgdtcae legts at sacramentt 
euchartsUae Itbn VI , De ceniemtu msauU, stve de mtserta hwnanae 
condtUonts, and De quadrapartita specie nuptuteum. Of these 
only the two first are extant ; they are written in the scholastic 
style, a sea of quotations balanced and compared, and they 
witness at once to the wnter’s proioond erudition and to the fact 
that his mmd had not yet ananapated itself from the moriMd 
tendencies characteristic of one aspect of medieval thouj^t. 
Yet Lotano was destined to be above all things a man of action, 
and, though his activities to the end were inspired by impractic- 
able idexds, they were m their effects intensely practical ; and 
Innocent III, is remembered, not as a great theologian, bot as 
a great ruler and man of affairs. 

On the 8th of January 1198 Celestine III. died, and on the 
same day Lotario, thou^ not even a pnest, was unanmiousAy 
dected pope by the assembled cardinals. He took the n«ne of 
Innocent III. On the aist of February he was ord&ined priest, 
and on the sind consecrated bishop. Innocent was Init thirty- 
seven years old at this time, and the vigour of yontb, gaided by a 
master mmd, was soon apparent in the policy (A ^ jpapa^. 
His first acts were to restore the prestige of the Holy See m Italy, 


where It had been overshadowed by the power of the emperor 
Henry VI, As pope it was his object to shake off the imperial 
yoke, as an Italian prince to clear the land of the hated Germans. 
The circumstances of the tune were highly favouraWe to him 
The early death of Heray VI. (September 1197) had left Gennany 
divided between rival icandidates for the crown, Sicily tom by 
warring factions of native and German bawwis. it was, then, 
easy for Innocent to depose the imperial prefect m Rome itsdf 
and to 'Oust the German feudatories who held the great Italian 
fiefs for the Empire. Spoleto fell ; Perugia surrendered , 
Tuscany acknowledged the leadership of pope ; papal 
rectores once more governed the patrimony of St Prter, Finally, 
Henry’s widow, Constance, m desjmir, acknowledged the pope 
as overlord of the two Sicilies, and on her death (November 27, 
1198) appointed him guardian of her miant son Frederick 
Thus in the first year of his pontificate Innocent had established 
himseii as the protector of the Italian nation against foreign 
aggression, and had consolidated in the peninsula a secure basis 
on which to build up his world-power 

The effective assertion of this world-power is the charactenstic 
feature of Innocent’s pontificate Other popes before him — from 
Gregory VII. onwards — had upheld the theory of the supremacy 
of the spiritual over the temporal authonty , with various fortune , 
It was reserved for Innocent to make it a reality. The history 
of the processes by which he accomplished this is given elsewhere 
Here it will suffice to deal with it m the broadest outlme. In 
Germany his support of Otto IV. against Philip of Swabia, then 
of Philip agamst Otto and finally, after Philip’s murder (June 21, 
1208), of the young Frederick II. agamst Otto, effectually 
prevented the imperial power, during his pontificate, from 
agam becommg a danger to that of the papacy m Italy ODnees- 
sions at the cost of the Empire m Italy were m ever>' case the 
price of his support (see Germany ■ History) In his relations 
with the German emperors Innocent acted partly as pope, 
partly as an Italian prmce ; his vjctones over other and more 
distant potentates he won adioDy m his spiritual capacaty 
Thus he forced the masterful Philip Augustus of France to put 
away Agnes of Meran and take back his Danish wife Ingeborg, 
whom he had wrongfully divorced , he compelled Peter of Aragon 
to forgo his mten^ed marriage with Bianca of Navarre and 
ultimately (1204) to receive back his kmgdom as a fief of the 
Holy See ; he forced Alphonso XX. of Leon to put away his wife 
Berengaria of Castile, who was related to him within the pro- 
hibited degrees, though he pronounced their children legitimate 
Sancho of Portugal was compelled to pay the tribute promised 
by his father to Rome, and Ladislaus of Poland to cease from 
mfrmgmg the rights of the churdi^ Even the distant north 
felt the wesight of Innocent’s power, and the archbishop of 
'frondhjem was called to order for daring to remove the ban of 
excommunication from the repentant King Haakon IV., as an 
mfnngement of the exclusive right of the pope to impose or 
remove the ban of the charch in the ci^e of sovereijg^ So 
widespread was the prestige of the pope that Kaloyan, prmce 
of Bu^na, hoping to strengthen hun^f against internal foes 
and the aggressions of the Eastern Empire, submitted to Rome 
and, in November 1204, received the insignia of royalty from the 
han^ of the papal legates as the vassal ^ the Holy See. 

Meanwhile Innocent had been zealous m promoting the 
crusade which ultimately, under the Doge Dandolo, led to the 
Latm occupation of Constantinople (see Crusades). This 
diversioA from its original object was at first severely censured 
by Innocent ; but an event whack seemed to put an end to the 
s^ism of Ent and West came to wear a different aspect , he 
was the first pope to nommate a patriarch of Constantai^le, 
and he express the hope that henceforth the churoh would be 
tme fold under one shepherd.*’ By a bull of October ra, 1204, 
moreover, Innocent pr^aimed the same indulgences for a 
crusade to Livonia as die Holy Land. The result was the 
** conversion ** of the livoiiians (1206) and the Letts fieo8) 
the crusaders ^)scBded bf the knights of the Teutonic urder. 
Ihe ofgamzatiim the new provinces thus won for the church 
Iimoeent kept'ki feU own bomds, instituting the new archbishopnc 
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of Riga and defining the respective jurisdictions of the arch- 
bishops and the Teutonic Knights, a process which, owing to 
the Ignorance at Rome of the local geography, led to cunous 
confusion 

Another crusade, horrible in its incidents and momentous in 
its consequences, was that proclaimed by Innocent m 1707 
against the Albi^nses In this connexion all that can be said 
in his favour is that he acted from supreme conviction ; that 
the heresies against which he appealed to the sword were really 
subversive of Christian civilization ; and that he did not use 
force until for ten years he had tried all the arts of persuasion 
m vain (see Albigenses), 

Of all Innocent’s triumphs, however, the greatest was his 
victory over King John of England The quarrel between the 
pope and the English king arose out of a dispute as to the election 
to the vacant see of Canterbury, which Innocent had settled by 
nominating Stephen Langton over the heads of both candidates, 
ohn refusing to submit. Innocent imposed an mterdict on the 
ingdom and threatened him with a crusade , and, to avert 
a worse fate, the English king not only consented to recognize 
l.angton but also to hold England and Ireland as fiefs of the 
Holy See, subject to an annual tribute (May 1213) The sub- 
mission was no idle form , for years the pope virtually ruled 
England through his legates (see English History and John, 
king of England) So great had the secular power of the papacy 
become that a Byzantine visitor to Rome declared Innocent to 
be “ the successor not of Peter but of Constantine ” 

As in the affairs of the world at large, so also m those of the 
church Itself, Innocent’s authority exceeded that of all his 
predecessors Under him the centralization of the ecclesiastical 
administration at Rome received a great impulse, and the 
independent jurisdiction of metropolitans and bishops was 
greatly curtailed. In carrying out this policy his unnvalled 
knowledge of the canon law gave him a great advantage To 
his desire to organize the disciplme of the church was due the 
most questionable of his expedients • the introduction of the 
system of provisions and reservations, by which he sought to 
bring the patronage of sees and benefices into his own hands— a 
sy.stem which led later to intolerable abuses. 

The year before Innocent’s death the twelfth ccumerucal 
council assembled at the Lateran under his presidency. It was 
a wonderful proof at once of the world-power of the pope and 
of his undisputed personal ascendancy. It was attended by 
the plenipotentiaries of the emperor, of kings and of princes, 
and by some 1500 archbishops, bishops, abbots and other 
digrutanes. The busmess before it, the disciplining of heretics 
and Jews, and the proclamation of a new crusade, &c., vitally 
concerned the states represented ; yet there was virtually 
no debate and the function of the great assembly was little 
more than to listen to and endorse the decretals read by the 
pope (see Lateran Councils). Shortly after this crowning 
exhibition of his power the great pope died on the i6th of 
July 17 i 6 . 

Innocent III. is one of the greatest historical figures, both m 
the grandeur of his amis and the force of character which brought 
him so near to their realizatioii. An appreciation of his work 
and personality will be found in the article Papacy , here it 
wiU suffice to say that, whatever judgment posterity may have 
passed on his aims, opinion is united as to the punty of the 
motives that inspired them and the tireless seH-devotion with 
which they were pursued. 1 have no leisure,” Innocent once 
sighed, ” to meditate on supermundane thn^ ; scarce I can 
breathe. Yea, so much must 1 hve for othm, that almost I 
am a strainer to mysdf,” Yet he pressed frequently, both at 
Rome and on his journeys — ^many of his sermons, inspired by a 
high moral earnestness, have come down to us--4uid, towardi 
the end of his life, he found time to write a pious exposition of 
the Psalms His views on the papal supremacy are best explained 
in his own words< Writing to the patriarch of Constantinople 
(Inn, IlL, lib, ii. ep. 200) he says ; ^ The Lord left to Peter 
gpvemanqt not of the « 3 wirch onfer but of the whole world 
and again in his letter to King Jdua of l^ogknd (Hb. xvi. ep. 131)$ 


“ *1116 King of Kings ... so established the kingship and the 
priesthood in the church, that the kingship should be priestly, 
and the priesthood royal (ut sacerdotale sU regnum et sacerdodum 
stt regale), as is evident from the epistle of Peter and the law 
of Moses, setting one over all, whom he appointed his vicar 
on earth.” In h^ answer to the ambassadors of Philip Augustus 
he states the premises from which this stupendous claim is 
logically developed 

'' To ptiiices power is given on earth, but to priests it is attributed 
also m heaven , to the former only over boda>s, to the latter also over 
souh. Whence it follows that by so much as the soul ib supei lor to 
the body, the priesthood is superior to the kingship Single 

rulers have single provinces, and single kings single kingdoms , but 
Peter, as m the pienitude, so in the extent of his power is pre-eminent 
over all, since he is the Vicar of Him whose is the earth and the 
fullness thereof, the whole wide world and all that dwell therein ” 

To the emperor of Constantinople, who quoted i Peter n. 
13, 14, to the contrary, he replied in perfect good faith that the 
apostle’s admomtion to obey “ the ki^ as supreme was addressed 
to lay folk and not to the clergy ” Ine more intelligent laymen 
of the time were not convmced even when coerced. Even so 
pious a Cathoihc as the minnesinger Waither von der Vogcl- 
weide, giving voice to the indignation of German laymen, 
ascribed Innocent’s claims, not to soundness of his scholastic 
logic, but to the fact that he was “ too young ” (ewe der babest 
tst te June) 

The literature on Innocent III is very extensive, a carefully 
analy$ed bibhography will be found m Herzog-Hauck, Reale ncyklo'^ 
pddie (3rd cd , 1901) 5 ” Innoccnz IIT " In A Potthast, liibliothcca 
hist nted flCT’t (2nd cd , Berlin, 1896), p 630, is a bibliography of the 
literature on Innocent's writings In the Corpus juns canomci, ed. 
Aemilius Fnodberg (Leipzig, i88i), vol n., pp xiv.-xvu , are lists of 
the oflicial documents of Innocent III. excerpted m the Pei retales 
Gregorn IX The most important later works on Innocent III 
are Achille Luchaire’s Innocent III , Rcnne et I'ltahe (Pans, 1904), 
Innocent III, la erotsade des Albtgeois (»fc. 1905), Innocent HI, 
la papauti ei t’empire (tb 190&), Innocent HI, la questton d'ortent 
(lb. 1906) , Innocent HI, les royauUs vassales du Haint-SiCge (tb 
1908) , and Innocent HI, la concile de latran et la rtjorme de Vlghse 
(1908) , Innocent the Great, by C H C. Pine-Gordon (London, 1907), 
IS the only English monograph on this pope and contains some useful 
documents, but is otherwise of little value. See also H H Milraan, 
History of Laltn Christianity, vol. v. ; F. Gregorovius, Rome in the 
Middle Ages, translated by A Hamilton {1890), vol v pp 5-110, 
J C L Gieicler, Eiclestasttcal Hist ,tTuns\:aite<l by J W Hull, vol iii 
(Edinburgh, 1853), which contains numerous excorpts from his 
letters, &c Innocent’s works are found m Migue, Patrologiae cursus 
computus, senes Laltna, vols. ccxiv -ctxvu For a translation of 
Innocent’s answer to King John on the mterdict, and John’s sur- 
render of England and Irdand to Innocent, see Gee and Hardy, 
Documents illustrative of Church Hxetcry (London, 1896), iip 73 
etseq. (W. A P) 

Innocent IV. (Smibaldo Fiesco), pope 1243-1254, belonged 
to the noble Genoese family of the counts of Lavagna Bom 
at Genoa, he was educated under the care of his uncle Opizo, 
bishop of P&rma. After taking orders at Parma, when he was 
made canon of the cathedral, he studied jurisprudence at Bologna. 
His first recorded appearance in political affairs was in 1218- 
1219, when he was associated with Cardinal Hugolinus (afterwards 
Gregory IX ) in negotiating a peace between Genoa and Pisa. 
This led to his rapid promotion. In 1223 Pope Honorius III. 
gave him a benefice in Parma, and m 1226 he was estabkshed 
at the curia as auditor eontradictarum hierarum of the pope, a 
post he held also under Gregory IX , until promoted (1227) 
to be vice-chancellor of the Roman Church. In .September 
of the same year he was created cardinal pnest of San Lorenzo 
in Lucina. He was papal redor (governor) of the March of 
Ancona from 1235 to 1240. On the 25th of June 1243 he was 
elected pope by the cardinals assembled at Anagm. 

Innocent was raised to the Holy Sec when it was at deadly 
feud with the emperor Frederick 11 ., who lay under excommuni* 
cation. Frederick at first greeted the elevation of a member 
of an unperialist family with joy; but it was soon clear that 
Innocent intended to carry on the traditions of his predecessors. 
Embassies and courtesies were, indeed, interchanged, and on 
the 3i8t of March 1244 a treaty was signed at Rome, wdioreby 
^e emperor underthidc to sati^ the pemei’s claims m return 
for )tts own absdution from the ban. Nather side, however, 
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was prepared to take the first steps to carry out the agreement, 
and Innocent, who had ventured back to Rome, began to feel 
unsafe m the city, where the imperial partisans had the ascend- 
ancy. t'earing a plan to kidnap him, he left Rome, ostensibly 
to meet the emperor, and from Sutri fled by night on horseback, 
pursued by 300 of the emperor’s cavalry, to Civitavecchia, 
whence he took ship for Genoa and thence proceeded across 
the Alps to Lyons, at that time a merely nominal dependence 
of the Empire, Thence he wrote to the French king, liiuis IX., 
asking for an asylum in France , but this I.ouis cautiously 
refused. Innocent, therefore, remained at Lyons, whence he 
issued a summons to a general council, before which he cited 
Frederic k to appear in person, or by deputy The council, which 
met on the 5th of June 1245, was attended only by those prepared 
to .support the pope’s cause , and though Frederick condescended 
to be represented by his justiciar, Thaddeus of Suessa, the 
judgment was a foregone conclusion. On the 17th of July 
Innocent formally renewed the sentence of excommunication 
on the emperor, and declared him deposed from the imperial 
throne and that of Naples Frederick retorted by announcing 
his intention of reducing “ the clergy, especially the highest, 
to a state of apostolic poverty,” and by ordaining the severest 
punishments for those priests who should obey the papal sentence 
Innocent thereupon proclaimed a crusade against the emperor 
and armed his ubiquitous agents, the Franciscan and Dominitan 
friars, with special indulgences for all those who should take up 
the cross against the imperial heretic At the same time he did 
all in his power to undermine P'redenck’s authority in Germany 
and Italy. In Naples he fomented a conspiracy among the 
feudal lords, who were discontented with the centralized 
government established under the auspices of Frederick’s 
chancellor, Piero della Vigna. In Germany, at his instigation, 
the archbishops with a few of the secular nobles in 1546 elected 
Henry Raspe, landgrave of Thuringia, German king ; but the 
“ priests’ king,” as he was contemptuously called, died in the 
following year, William II., count of Holland, being after some 
delay elected by the papal party in his stead 

Innocent’s relentless war against Frederick was not supported 
by the lay opinion of his time In Germany, where it wrought 
havoc and misery, it increased the already bitter resentment 
against the priests From England the pope’s legate was driven 
by threats of personal violence. In France not even the saintly 
King Louis IX., who made several vain attempts to mediate, 
approved the pope’s attitude , and the failure of the crusade 
which, in 1248, he led against the Mussulmans m Egypt, was, 
with reason, ascribed to the deflection of money and arms from 
this purpose to the war against the emperor Even the clergy 
were by no means altogether on Innocent’s side , the council 
of Lyons was attended by but 150 bishops, mainly French and 
Spanish, and the deputation from England, headed by Robert 
Grossetete of Lincoln and Roger Bigod, came mainly in order 
to obtain the canonization of Edmund of Canterbury and to 
protest against papal exactions. Yet, for better or for worse, 
Innocent triumphed. His financial position was from the 
outset strong, for not only had he the revenue from the 
accustomed papal dues but he had also the support of the 
powerful religious orders, eg. in November 1245 he visited 
the abbey of Cluny and was presented by the abbot with gifts, 
the value of which surprised even the papal officials. At first 
the war went in Frederick’s favour; then came the capture 
of the strategically important city of Parma by papal partisans 
(June i6th, 1247). From this moment fortune changed. On 
the 1 8th of February 1248 Frederick’s camp before Parma 
(the temporary town of Vittoria) was taken and sacked, the 
imperial insignia — of vast significance in Uiose days — ^ing 
captured From this blow the emperor never recovered ; and 
when on the 13th of December 1250 he died Innocent greeted 
the news by quoting from Psalm xcvi. ii, “ Let the heavens 
rejoice and let the earth be glad.” 

On the 19th of April 1251 Innocent left Lyons, which had 
suffered severely from his presence, and returned to Italy. 
He continued the struggle vigorously with Frederick’s son and 


successor, Conrad IV , who in 1252 descended into Italy, reduced 
the rebellious cities and claimed the imperial crown Innocent, 
determined that the Hohenstaufen should not again dominate 
Italy, offered the crown of Sicily in turn to Richard of Cornwall, 
Charles of Anjou, and Henry III of England, the last of whom 
accepted the doubtful gift for his son Edmund Even after 
Conrad’s capture of Naples Innocent remamed inexorable , 
for he feared that Rome itself might fall into the hands of the 
German king. But fortune favoured him On the 20th of May 
1254 Conrad died, leaving his infant son Conradin, as Henry 
VI. had left Frederick IL, under the pope’s guardianship 
Innocent accepted the charge and posed as the champion of the 
infant king. He held, indeed, to his bargain with Henry III 
and, with all too characteristic nepotism, exercised his rights 
over the Sicilian kmgdom by nominating his own relations to 
its most important offices Finally, when Manfred, who by 
Frederick’s will had been charged with the government of the 
two Sicilies, felt obliged to acknowledge the pope’s suzerainty. 
Innocent threw off the mask, ignored Conradm’s claim-?, and on 
the 24th of October formally asserted his own claims to Calabria 
and Sicily He entered Naples on the 27th , but meanwhile 
Manfred had fled and had raised a considerable force ; and the 
news of his initial successes against the papal troops reached 
Innocent as he lay sick and hastened his end He died on the 
7th of December 1254. 

Innocent IV is comparable to his greater predecessor Innocent 
III mainly m the extreme assertion of the papal claims “ The 
emperor,” he wrote, “ doubts and denies that all men and all 
things are subject to the See of Rome As if we who are judges 
of angels are not to give sentence on earthly things . . The 
Ignorant assert that Constantine first gave temporal power to 
the See of Rome , it was already bestowed by Christ Himself, 
the true King and Priest, as inalienable from its nature and 
absolutely unconditional. Christ established not only a pontifical 
but a royal sovereignty (prtnapatus) and committed to blessed 
Peter and his successors the empire both of earth and heaven, 
as is sufficiently proved by the plurality of the keys ” {Codex 
eptst Vattc No 4957, 49, quoted in Raumer, Hohenstaufen 
iv 78) But this language, which in the mouth of Innocent III 
had been consecrated by the greatness of his character and aims, 
was less impressive when it served as a cloak for an unlimited 
personal ambition and a family pride which displayed itself 
in unblushing nepotism Yet m some respects Innocent IV. 
carried on the high traditions of his great predecessors Thus 
he admonished ^ncho II of Portugal to turn from his evil 
courses and, when the king disobeyed, absolved the Portuguese 
from their allegiance, bestowing the crown on his brother 
Alphonso He also established an ecclesiastical organization 
in the newly converted provinces of Prussia, which he divided 
into four dioceses ; but his attempt to govern the Baltic countnes 
through a legate broke on the opposition of the Teutonic Order, 
whose rights in Prussia he had confirmed. 

It was Innocent IV who, at the council of Lyons, first bestowed 
the red hat on the Roman cardinals, as a symbol of their readiness 
to shed their blood in the cause of the church. 

Innocent was a canon lawyer of some eminence. His small 
work De excepHombus was probably wntten before he became 
pope ; but the Apparatus tn quinque libros decretaltum, which 
displays both practical sense and a remarkable mastery of the 
available materials, was wntten at Lyons immediately after 
the council. His Apologettevs, a defence of the papal claims 
against the Empire, wntten — as is supposed — m re^tation of 
Piero della Vigna’s argument in favour of the independence of 
the Empire, has been Tost. Innocent was also a notable patron 
of learning ; he encouraged Alexander of Hales to wnte his 
Summa untversae theologiae, did much for the universities, 
notably the Sorbonne, Wnded law schools at Rome and 
Piacenza. 

Innocent's letters, the chief source for his life, are collected by 
E. Berger m Les R^tstres 4'Snnocent IV (3 vols., Fans, 1884-1887). 
For English readers tee account in Milman's Lattn ChrtsttaHtiy, 
vol. vi. (3rd ed , 1864) is still useful. Full references will be found 
in Hertc^-Haude, EeaMUcyA/opAfM, vol ix. (1901). (W A. P.) 
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Innocent V. (Pierre de Champagni or de TarenUise), pope 
from the arst of January to the 22nd of June 1276, was bom 
about 1225 Savoy and entered the Dommican order at an 
early age He studied theology under Thomas Aquinas, Albertus 
Magnus and Bonaventura, and m 1262 was elected provincial 
of his order in France. He was made archbishop of Lyons in 
1271 ; carduial-bishop of Ostia and Velletn, and grand peni- 
tentiary m 1275 ; partly through the influence of Charles 
of Anjou, was elected to succeed Gregory X. As pope he estab- 
lished peace between the republics of Lucca and Pisa, and 
confirmed Charles of Anjou in his office of imperial vicar of 
Tuscany He was seeking to carry out the Lyons agreement 
with the Eastern Church when he died. His successor was 
Adrian V. Innocent V , before he became pope, prepared, in 
conjunction with Albertus Magnus and Thomas Aquinas, a rule 
of studies for his order, which was accepted in June 1259. He 
was the author of several works in philosophy, theology and 
canon law, including commentaries on the Scriptures and on 
the Sentences of Peter Lombard, and is sometimes referred to 
as fatnostsstmus doctor He preached the funeral sermon at 
Lyons over St Bonaventura His bulls are in the Turin collection 

(*859) 

See F Grcgorovius, Rome tn Die Middle Ages, vol. 5, trans by 
Mrs G VV Hamilton (London, 1900-1902) , A Potthast, Regesta 
Ponttf Roman vol 11 (Berlin, 1875) , E Bourgeois, Le Btevheuretix 
Innocent V (Pans, 1899) , J E Bore), Notice biogr sur Pierre de 
Tarentaise (Chambfery, 1890) , P J B6tha2, Pierre des Conrs de la 
Salle, pope sous le nom Innocent V (Augustac, 1891), L Carboni, 
De Innocentio V Romano pontifice (1894) (C H Ha ) 

Innocent VI. (fitienne Aubert), pope from the i8th of 
December 1352 to the 12th of September 1362, was born at 
Mons in Limousin. He became professor of civil law at Toulouse 
and subsequently chief judge of the city Having taken orders, 
he was raised to the see of Noyon and translated in 1340 to 
that of Clermont. In 1342 he was made cardinal-priest of Sti 
Giovanni e Paolo, and ten years later cardinal-bishop of Ostia 
and Velletn, grand penitentiary, and admmistrator of the 
bishopric of Avignon. On the death of Clement VI , the cardinals 
made a solemn agreement imposing obligations, mainly in favour 
of the college as a whole, on whichever of their number should 
be elected pope. Aubert w'as one of the minority who signed 
the agreement with the reservation that in so doing he would 
not violate any law, and was elected pope on this understanding , 
not long after his acces.sion he declared the agreement null and 
void, as infringing the divinel> -bestowed power of the papacy 
Innocent was one of the best Avignon popes and filled with 
reforming zeal , he revoked the reservations and commendations 
of his predecessor and prohibited pluralities , urged upon the 
higher clergy the duty of residence in their sees, and diminished 
the luxury of the papal court Largely through the influence of 
Petrarch, whom he called to Avignon, he released Cola di Ricnzo, 
who had been sent a prisoner in August 1352 from Prague to 
Avignon, and used the latter to aasist Cardinal Albomoz, vicar- 
general of the States of the Church, in tranquilhzing Italy and 
restoring the papal power at Rome Innocent caused Charles IV. 
to be crowned emperor at Rome in 1355, but protested against 
the famous “ Golden Bull ” of the following year, which pro- 
hibited papal interference m German royal elections He 
renewed the ban against Peter the Cruel of Castile, and interfered 
in vain agamst Peter IV of Aragon He made peace between 
Venice and Genoa, and in 1360 arranged the treaty of Bretigny 
between France and England. In the last years of his pontificate 
he was busied with preparations for a crusade and for the reunion 
of Christendom, and sent to Constantinople the celebrated 
Carmekte monk, Peter Thomas, to negotiate with the claimants 
to the Greek throne He instituted in 1354 the festival of the 
Holy Lance. Innocent was a strong and earnest man of monastic 
temperament, but not altogether free from nepotism. He was 
succeeded by Urban V. 

The chief sources for the life of Innocent VI are in Baluzius,' 
Vitae pap Atemon. vol. u (Pans, 1693): Magnum bullartum 
Romanum, vol. IV (Turin, 1859) ; E.Wemnfsky, ExeerptaeJe regtsirts 
Clemeutis VI. $t InHocenHi VI. (Innsbruck, 1885) See also L. 
Pastor, History of the Popes, vol x, trans. by F I Antrobus (London, 


1899) ; F. Gregorovius, Rome tn the AUddle Ages, vol 6, trans by 
Mrs G. W. Hamilton (London, 1900-1902) , D Cern, Innocento 
Papa VI (Turm, 1873I . J B. Christophe, Histoire de la papauti 
pendant le .XIV* stiefe, vol 2 (Paris, 1853) , M. Souchon. Die 
Papstwahlen (Brunswick, 1888) , G. Daumet, Innocent VI et 
Blanche de Bourbon (Pans, 1899) ; E. Werunsky, Oesch Kaiser 
Karls IV. (Innsbruck, 1892). There is an excellent article by 
M Naumann m Hauck’s Realencyklopddie, 3r(l ed (C H Ha ) 

Innocent VII. (Cosimo dei Mighorati), pope from the i7lh 
of October 1404 to the 6th of November 1406, was born of middle- 
class parentage at Sulmona in the Abrurzi in 1339. On account 
of his knowledge of civil and canon law, he was made papal 
vice-chamberlain and archbishop of Ravenna by Urban VL, 
and appointed by Boniface IX. cardinal priest of Sta Croce m 
Gerusalemme, bishop of Bologna, and papal legate to England 
He was unanimously chosen to succeed Boniface, after each of 
the cardinals had solemnly bound himself to employ all lawful 
means for the restoration of the church’s unity in the event of his 
election, and even, if necessary, to resign the papal dignity. The 
election was opposed at Rome by a considerable party, but 
peace was maintained by the aid of Ladislaus of Naples, m 
return for which Innocent made a promise, inconsistent with 
his previous oath, not to come to terms with the antipope 
Benedict Xlll , except on condition that he should recognize 
the claims of Ladislaus to Naples. Innocent issued at the close 
of 1404 a summons for a general council to heal the schism, and 
It was not the pope’s fault that the council never assembled, 
for the Romans rose in arms to secure an extension of their 
liberties, and finally, maddened by the murder of some of their 
leaders by the pope's nephew, Ludovico dei Migliorati, they 
compelled Innocent to take refuge at Viterbo (6th of August 
1405) The Romans, recognizing later the pope’s mnoccnie of 
the outrage, made their submission to him in January 1406 
He returned to Rome m March, and, by bull of the 1st of 
September, restored the city’s decayed university. Innocent 
was extolled by contemporaries as a lover of peace and honesty, 
but he was without energy, guilty of nepotism, and showed no 
favour to the proposal that he as well as the antipope should 
resign He died on the 6th of November 1406 and was succeeded 
by Gregory XII 

See L Pastor, History of the Popes, vol 1 , trans by F. I Antrobus 
(London, 1899) , M Crex^hiou, History of the Papacy, vol i (I/>ndon, 
1899) , N Valois, La Prance et le grand schtsme d’occident (Pans, 
18^-1902) , Louis Gayet, Le Grand Schtsme d'occident (Pans, 1898) , 
J Loserth, Geschichte des spdteren Mittelcdters (1903) , Tlicodonci 
de Nyem De schismate Itbri ires, ed by G. Erler (Leipzig, 1890) , 
K J von Hefele, Conctliengeschichte, Bd 6, 2nd ed , J von Haller, 
Papsttum u Ktrehenreform (Berlin, 1903) (C. H Ha ) 

Innocent VIII. (Giovanni Battista Obo), pope from the 
29th of August 1484 to the 25th of July 1492, successor of 
Sixtus IV., was bom at Genoa (1432), the son of Arano Cibo, 
who under C!alixtus III. had been a senator of Rome His youth, 
spent at the Neapiohtan court, was far from blameless, and it 
IS not certain that he was mamed to the mother of his numerous 
family He later took orders, and, through the favour of 
Cardinal Calandrini, half-brother of Nicholas V., obtained from 
Paul II. the bishopric of Savona. Sixtus IV translated him to 
the see of Molfetta, and in 1473 created him cardmal-pnest of 
Sta Balbma, subsequently of Sta Cecilia. As pope, he addressed 
a fruitless summons to Chnstendom to unite in a crusade agamst 
the infidels, and concluded m 1489 a treatv with Bayezid II , 
agreeing in consideration of an annual payment of 40,000 ducats 
and the gift of the Holy Lance, to detain the sultan’s fugitive 
brother Jem in close confinement in the Vatican Innocent 
excommunicated and deposed Ferdinand, king of Naples, by 
bull of the nth of September 1489, for refusal to pay the papal 
dues, and gave his kingdom to Charles VIII. of France, but 
in 1492 restored Ferdinand to favour He declared (1486) 
Henry VII. to be lawful king of England by the threefold right 
of conquest, inheritance and popular choice, and approved his 
marriage with Elizabeth, the daughter of Edward IV. Innocent, 
like his predecessor, hated heresy, and m the bull Summts 
desiierantes (5th of December 1484) he instigated very severe 
measures against magicians and witches m Germany; he 
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prohibited (i486) on pain of excommunication the readu^ of the 
propositions of Pico della Mirandola ; he appointed (1487) 
T. Torquemada to be grand inquisitor of Spain , and he offered 
plenary indulgence to all who would engage in a crusade against 
the Waldenses He took the first steps towards the canonization 
of Queen Margaret of Scotland, and sent missionaries under 
Portuguese auspices to the Coi^ An important event of his 
ponti^te was the capture of Granada (2nd of January 1492), 
which was celebrated at Rome with great rejoicing and 
which Innocent gave to Ferdinand of Aragon the title of “ Cathobc 
Majesty.” Innocent was goiial, skilled in flattery, and popular 
with the Romans, but he lacked talent and rdied on the stronger 
will of Cardinal della Rovere, afterwards Julius II. His Cuna 
was notoriously corrupt, and he himself openly practised nepotism 
in favour of his children, concemmg whom the epigram is 
quoted “ Octo nocens pueros genuit, totidemquo puellM : — Hunc 
merito potent dicere Roma patrem.” Thus he gave to his un> 
deserving son Franceschetto several towns near Rome and married 
him to the daughter of Lorenzo de’ Medici. Innocent died on 
the 25th of July 1492, and was succeeded by Alexander VI. 

The sources for the life at Innocent VIII are to be found in L. 
Muratori, JRitrum Uultearttm sertptorts, vol. ui , and la Raynakfns, 
a. 1484-1492 See also L. Pastor, History of the popes, vol. v, 
trans by F I. Antrobus (London, 1898). M Creighton, of 

the Papacy, vol iv (London, 1901) : F Greeorovins, Pome tn the 
Middle Ages, vol vti , tram, by Mrs. G. W. Hamilton (London, 
1900^1992) , T Hagen, Dte Pa^twahlen von n. (Bnsen, 
1885I , S Riezler, Die Hexenprosesse (1896) , G Viaai, Mtmorie 
della (amtgha Cybo (Pisa, i8o8\ ; F, Serdoaatl, Vita e faiU d’Innocenzo 
Vril (Milan, 1829). (C. H Ha ) 

Innocent IX (Giovanni Antonio Fachinetti) was horn in 
1519. He filled the offices of apostolic vicar of Avignon, legate 
at the council of Trent, nuncio to Venice, and president of the 
Inquisition. He became cardmal in 1583 , and under the 
invalid Gregory XIV. assumed almost the entire conduct of 
affairs His election to the papacy, on the 29th of October 
1591, was brought about by Philip II , who profited little by it, 
however, inasmuch as Innocent soon succumbed to age and 
feebleness, dying on the 30th of December 1591. 

See Ciaconius, Vttae et res gestae sximmorum pontiff Rom (Rome, 
1601-1602) , Cicarella, continuator of Platina, De vtUs pontiff. 
Rom. (both contemporaneaof Innocent) , Ranke, Popes (Eng trans , 
Austin), H. 233 sqq. (all brief accounts). (T F. C.) 

Innocent X. (Giovanni Battista Pamfih) was born in Rome 
on the 6th of May 1574, served successively as auditor of the 
Rota, nuncio to Naples, legate apostolic to Spain, was made 
cardinal in 1627, and succeeded Urban VIII. as pope on the 
15 th of September 1644 Throughout his pontificate Innocent 
was completely dominated by his sister-in-law, Donna Olanpia 
Maidalchmi, a woman of masculine spwit. There is no reason to 
credit the scandalous reports of an illicit attachment. Never- 
theless, the influence of Donna Olimpia was baneful ; and she 
made herself thoroughly detested for her inordinate ambition 
and rapacity. Urban VIII. had been French in his sympathies ; 
but the papacy now shifted to the side of the Habsburgs, and 
there remained for nearly fifty years Evidences of the change 
were numerous : Innocent promoted pro-Spanish cardinals , 
attacked the Barberini, protig^s of Maaarin, and sequestered 
their possessions , aided in quieting an insurrection in Naples, 
fomented by the duke of Guise ; ^ refused to recogmze the 
independence of Portugal, then at war with Spam. As a reward 
he obtained from Spam and Naples the recognition of ecclesi- 
astical immunity. In 1649 Castro, wWch Urbam VIIL bad failed 
to take, was wrested from the Farnese and annexed to the 
Papal States . The most worthjr effwts oi Innocent were directed 
to the reform of monastic discipline (1652). His condemnation 
of Jansenism (1653) was met with the denial of papal infallibility 
m matters of /nrf, and the controversy stored upon a new phase 
(see J ansenism). Although the pontificate of.Itmocent witnessed 
the conversion of many Protestant princes,* the most luHable 
being Queen Christina of Sweden, the papa^ had nevertheless 
suffered a perceptible decline m prestige, it counted! foe 
little m the negotiations at Mumtet, and its sdemn protest 
against the peace of Westphalut was entirely ignored. 


Innocent died on the 7th of January 1655, and was succeeded 
by Alexander VII. 

Fiw contempoiary lives of Innocent see Oldom, continuator of 
Ciaconius, Vttae ei res gestae summorum pontiff. Rom. , and Palazzi, 
Gesta pontiff. Rom. (Venice, 1687-1688) iv. 570 sqq , Ciampi's Innoc. 
X Pamffli, et la sua corte (Rom^ 1878), gives a very full account of 
the period Goaldus' (pseud of Gregorio Leti ; v. bibliog note, art 
“Sixtus V.'*) Vita de Donna Ohmpta Matdalchtna (1666) 13 gossipy 
and untrustworthy: Capranica’s Donna Olympia Pamfih (Milan, 
1873, 3rd cd.) is fanciful and historically oi no value. See also 
Ranke, Popes (tng. trans, Austin), lu 40 sqq , v Reunion t, G«scA. 
der Stadt Rom, ill 2, p 623 sqq, ; Brosch, Gesch. des Kirchenstaates 
(1880) 1, 409 sqq. ; and the extended bibliography in Herzog-Hauck, 
ReedeneyMopAme,s.v. (T F C.) 

Innocent XI. (Benedetto Odescalchi), pope from 1676 to 
1689, was born at Como on the r6th of May i6ir. He studied 
law in Rome and Naples, entered the Cuna under Urban VIII 
(his alleged military service seems to be questionable), and 
became successively protonotary, president of the Apostolic 
Chamber, governor of Macerate and commissary of Ancona 
Innocent X made him a cardmal (1647), legate to Ferrara, and, 
in 16^0, bishop of Novara His simple and blameless life, hrs 
conscientious ^scharge of duty, and his devotion to the needs 
of the poor had won for him such a name that, despite the 
opposition of Ftance, he was chosen to succeed Ctement X. on 
the 2ist of September 1676 He at once applied hunself to moral 
and administrative reform ; declared against nepotism, intro- 
duced economy, abolished sinecures, wiped out the deficit (at 
the same time reducing rents), closed the gaming-houses, and 
issued a number of sumptuary ordinances. He held monks 
strictly to the performance of their vows , took care to satisly 
himself of the fitness of candidates for bishopncs , enjoined 
regular catechetical instruction, greater simplicity in preaching, 
and greater reverence m worship. The moral teaching of the 
Jesuits incurred his condemnation (1679) (see Licuori), an act 
which the society never forgave, and which it partially revenged 
by forcing, through the Inquisition, the condemnation of the 
quietistic doctrmes of Molinos (1687), for which Innocent 
entertained some sympathy (see Molinos) 

The pontificate of Innocent fell withm an important period 
in European politics, and he himself played no insignificant role 
His protest against Louis XIV 's extended clann to regalian 
rights called forth the famous Declaration of Gallican LiMrties 
by a subservient French synod under the lead of Bossuet (1682), 
which the pope met by refusing to confirm Louis’s clerical appoint- 
ments. His determinatiort to restrict the ambassadorial right 
of asylum, which had been grossly abused, was resented by 
Louis, who defied him m his own capital, seized the papal 
temtory of Avignon, and talked loudly of a schism, without, 
however, shakmg the pope in his resolution. The preponderance 
of France Innocent regarded as a menace to Europe He 
opposed Louis’s candidate for the electorate of Cologne (1688), 
approved the League of Augsburg, acquiesced in the designs 
of the Protestant William of Orange, even m his supplantmg 
James II , whom, although a Roman Catholic, he distrusted 
as a tool of Louis. The great object of Innocent’s desire was 
the repulse of the Turks, and his unwearying efforts to that 
end entitled him to share in the glory of relieving Vienna 

(1683) 

Innocent died on the 12th of August 1689, lamented by his 
subjects. His character and life were such as to suggest the 
propriety of canonization, but hostile influences have defeated 
every move in that direction. 

The life of Innocent has been frequently written See'Guamacci, 
Vitae et res gestae pontiff. Rom. (Rome, 1751), i 105 sqq : Palazzi, 
Gesta pontiff. Rom. (Venice, 1690) ; also the lives by Albrizzi (Rome, 
1695) , B wcHia m icl (Rome, 17;^) ; and Immteh (Berlin, 1900). 
Particular pbaaw of Innocent a activity have been treated by 
Michaud, Louis XI V et Innoc XI (Pans, 1882 sqq , 4 vols ) , Dubniel. 
Lh Cetrespet^. . . du Card Carlo Pto, &c (see Rev des quest 
hist. Ixxv (i9<y) 602 sqq ) ; and Gerin, m Rev des ouest hist. 1876, 
1878, 1886. Foe correspondence of Innocent see Colombo^ Notixte 
b*^. e letteea dt P. Innoc. XI (Turiti, 1878) ; and Berthier, Innoc. 
PR, XI. Eppk ad ptinci^ (Rbme, 1890 sqq.). An extoKied bifalio* 
araphy may ba'ismai in HerzogvHaack, BeaUneyhtopadie, nv. 
' Innocens XI.” (T. F. C.> 
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Innocent XJI. (Antonio Pignatellt), pope from 1691 to 1700 
in successwn to Alexander VIII., was born in Naples on the 
13th of March 1615, was educated at the Jesuit Colle^ in Rome, 
entered upon his official career at the age of twenty, and became 
vice-legate of Urbino, governor of Perugia, and nunao to 
Tuscany, to Poland and to Austria. He was made cardinal and 
archtusfaop of Naples by Innocent XI , whose pontificate he took 
as a model for his own, which began on the 12th of July 1691. 
Full of reforming zeal, he issued ordinances against beggmg, 
extravagance and gambling ; forbade judges to accept presents 
from suitors ; built new courts of justice ; prohibited the salo 
of offices, maintaining the financial equilibrium by reducing 
expenses , and, an almost revolutionary step, struck at the root of 
nepotism, in a bull of 1692 ordaining that thenceforth no pope 
should gyant estates, offices or revenues to any relative. Innocent 
likewise put an end to the strained relatioas that had existed 
between France and the Holy See for nearly fifty years. He 
adjusted the difficulties over the regalia, and obtained from the 
French lashops the virtual repudiation of the Declaration of 
Galilean Liberties He confirmed the bull of Alexander VIII 
against Jansenism (1696) j and, m 1699, under pressure from 
I^uis XIV , condemned certain, of F^ndon’s doctrines which 
Bossuet had denounced as quietistic (see FInelon) When, the 
question of the Spanish succession was being agitated he advised 
Charles II. to make his will in favour of the duke of Anjou. 
Innocent died, on the eve of the great conflict, on the 27th of 
September 1700. Moderate, benevolent, just, Innocent was one 
of the best popes of the modern age. 

See Guarnacci, VUafi et res gestae ponhff. Rotn, {Romo, 1751), 

1 389 sqq , Ranke, Popes (Eng. traus , Austin), in. 186 soq , v 
Reumont, Gesch der Stoat Rom, ni 2, p. 640 sqq , and the BuUartum 
Innoc, Xn. (Rome, 1697) (T F C ) 

Innocent XIII (Michele Angelo Conti), pope from 1721 to 
1724, was the son of the duke of Poll, and a member of a family 
that had produced several popes, among them Innocent III , 
was born in Rome on the 13th of May 1655, served as nuncio in 
Switzerland, and, for a much longer time, in Portugal, was made 
cardinal and bishop of Osimo and Viterbo by Qement XI , whom 
he succeeded on the 8th of May 1721 One of his first acts was 
to invest the emperor Charles VI. with Naples (1722); but 
against the imperial investiture of Don Carlos with Parma and 
Piacenza he protested, albeit in vain. He recognized tlve 
Pretender, " James III ,” and promised him subsidies conditional 
upon the re-establishment of Roman Catholicism in England. 
Moved by deep-seated distrust of the Jesuits and by their 
continued practice of “ Accommodation,” despite express papal 
prohibition (see Clement XI ), Innocent forbade the Order to 
receive new members in China, and was said to have meditated 
its suppression. This encouraged the French Jansenist bishops 
to press for the revocation of the bull Unigentius ; but the pope 
commanded its unreserved acceptance He weakly yielded to | 
pressure and bestowed the cardinal’s hat upon the corrupt and 
debauched Dubois. Innocent died on the 7th of March 1724, 
and was succeeded by Benedict XIII. 

See Guarnacci, Vitae et res gestae pontiff Rom (Rome, 1751), 11. 
137 sqq, 381 sqq , Sandmi, Vttae pontiff. Rom. (Padua, 1739), 
M. V. Mayer, Du Papstwahl Jnnocenx’ XIII, (Vienna, 1874) ; 
MKhaud, " La Fm du Cl^xnmt XI et le commenceoient da pontL 
ficat d’lnnocent Xlll " in the Internat theol Zeitschr. v. 42 sqq., 
304 sqq. (T. F. C) 

INNOCENTS* DAY, or Childermas, a festival celebrated in 
the Latin church on the 28th of December, and in the Greek 
church, on the 29th (0 S ) in, memory of the massacre of the 
children by Herod. The Church early regarded these little ones 
as the first martyrs. It is uncertain when the day was first kept 
as a saint’s day. At first it seems to have been absorbed into the 
celebration of the Epiphany, but bjr the 5th century it was kept 
as a separate festival In Rome it was a day of fasting and 
mourning. In the middle ages the festival wu the occasion for 
much indulgence to the children. The boy-bishop (?.».), whose 
tenure of office lasted tdl Childermas, had his I^t exercise of 
authority then, the day being one of the series of days which 
were known as the Feast of Fools. Barents temporarily abdicated 
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I authority, and m nunneries and monasteries the youngest nun 
: and monk were fenr the twenty-four hours allowed to masquerade 
[ as abbess and abbot. These mockeries of religion were con- 
I demned by the Council of Basel (1431) , but though shorn of its 
extravagances the day is still observed as a feast day and menry- 
^ making for children m Cathohe countries, and particularly as an 
occasion for practical joking like an Apnl I'ool’s Day. In 
Spanish- America when such a joke has been played, the phrase 
i equivalent to ” You Apnl fool 1 ” is Que la tnoeencta le valga / 
May your innocence protect you I The society of Lincoln’s Inn 
! specialiy celebrated Childermas, annually electing a ” king of 
; the Cockneys” Innocents’ Day was ever accounted unlucky. 
Nothing was begun and no marriages took (dace then. Louis XL 
prohibited all state business. coronation of Edward IV , 
fixed for a Sunday, was postponed till the Monday when it was 
found the Sunday fril on the ifith of December. In rural England 
It was deemed unlucky to do housework, put on new clothes or 
pare the nails. At various places in Gloucesterslure, Somerset 
and Worcestershire muffled peals were rung {Notes and Qumes, 
1st senes, vol. vtii. p 617) In Northampton the festival was 
called “ Dyzemas Day ” (possibly from Gr. <S»«r- “ ill ” and 
“ mass ”), and there is a proverb “ What is begun on Dyzemas 
will never be finished.” The Irish call the day La Croasia na 
bltana, “ the cross day of the year,” or Dior dasm darg, “ blood 
Thursday,” and many legends attach to it {Notes and Queries, 
4th series, vol xii. p. 185). In medieval England the children 
were reminded of the mournfulness of the day by being whipped 
in bed on Innocents’ mornmg. This custom survived to the 
17th century. 

INNSKRUCK, the capital of the Austrian province of Tirol, 
and one of the most b^utifully situated towns in P^urope. In 
1900 the population was 26,866 (with a garrison of about 2000 
men), mainly German-speaking and Roooamst. Built at a 
height of 1880 ft , vn a wide plain formed by the middle valley 
of the Inn and on the right bank of that river, it is surrounded ly 
lofty mountains that seem to overhang the town. It occupies 
a strong military position (its commercial and industrial import- 
ance IS now but secondary) at the junction of the great highway 
from Germany to Italy over the Brenner Pass, by which it is by 
rad ro9i m. from Munich and 174^ m. from Verona, with that 
from Bregenz m the Vorarlberg, distant 122 m , by rail under the 
Arlberg Pass It takes its name from its position, close to the 
chief bridge over the Inn. It is the seat of the supreme judicial 
court of the Tirol, the Diet of which meets m the Landhaus. 
The streets are broad, there are several open places and the 
houses are handsome, many of those in the old town datmg 
from the 17th and 18th centuries, and being adorned with 
frescoes, while the arcades beneath are used as sliops 

The principal monument is the Franciscan or Court church 
(1^53-1563) In It IS the magnificent 16th-century cenotaph 
(his body is elsewhere) of the emperor Maximilian (d. 1519), 
who, as count of the Tirol from 1490 onwards, was much beloved 
by his subjects. It represents the emperor kneeling m prayer 
on a gigantic marble sarcophagus, surrounded by twenty-eight 
colossal bronze statues of mourners, of which twenty-three 
figure ancestors, relatives or contemporaries of Maximilian, 
while five represent his favourite heroes of antiquity — among 
these five are the two finest statues (both by Peter Vtscher of 
Nuremberg), those of King Arthur of Britain and of Theodoric, 
the Ostrogothic king. On the sides of the sarcophagus are 
twenty-four marble reliefs, depicting the principal events m 
the life of Maximilian, nearly all by Alexander Colin of Malmes, 
while the general design of the whole monument is attributed 
to Gilg Sesselschreiber, the court painter In one of the aiaks 
of the same church is the Silver Qiapel, so called from a silver 
Madonna and silver bas^liels on the altar , it contains the tombs 
of Archduke Ferdinand, count of the Tirol (d. 1595) and his 
non-royal wife, Phih^ine Welser of Augsburg (d. 1580), whose 
happy married life spent dose by is one of the most romantic 
episodes in Tirofese htstory. In the other aisle are the tombs, 
with monuments, of the heroes of the War of Independence of 
1809, Hofer, Ha^tnger and Speckbachcr It was m this churdt 
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that Queen Christina of Sweden, daughter of Gustavus Adolphus, 
abjured Protestantism, in 1655. There are also several other 
churches and convents, among the latter the first founded (1593) 
m Germany by the Capuchins 

The university of Innsbruck was formally founded in 1677, 
and refounded (after two penods of susj^nsion, 1782-1792 
and 1810-1826) in 1826 It is attended by about looo students 
and has a large staff of professors, the theological faculty being 
controlled by the Jesuits It has a library of 176,000 books, 
and 1049 MSS The University or Jesuit church dates from the 
early 17th century. The Ferdinandeum is the provincial museum 
(founded in 1823, though the present building is later). The 
house known as the Goldne Dachl has its roof covered with 
gilded copper tiles ; it was built about 1425, by Frederick, count 
of the Tirol, nicknamed “ with the empty pockets,” but the 
balcony and gilded roof were added in 1500 by the emperor 
Maximilian Among the other monuments of Innsbruck may 
be mentioned the Pillar of St Anne, erected in 1706 to com- 
memorate the repulse of the French and the Bavarians in 1703 , 
the Triumphal Arch, built in 1765, on the occasion of the marriage 
of the future emperor Leopold II with the Infanta Mana Louisa 
of Spam , and a fountain, with a bronze statue of Archduke 
I.€opold V , set up in 1863-1877, in memory of the five-hundredth 
anniversary of the union of the Tirol with Austria. 

The Roman station of Veldidena was succeeded by the Pre- 
monstratensian abbey of Wilten, both serving to guard the 
important strategical bridge over the Inn. In ii8o the count 
of Andechs (the local lord) moved the market-place over to the 
right bank of the river (where is the convent), and m 1187 we 
first hear of the town by its present name. Between 1233 
1235 It was fortified, and a castle built for the lord. But it was 
only about 1420 that Archduke Frederick IV (“ with the 
empty pockets ”) built himself a new castle in Innsbruck, which 
then replaced Meran as the capital of Tirol The county of 
Tirol was generally held by a cadet line of the Austrian house, 
the count being almost an independent ruler. But the last 
princeling of this kind died in 1665, since which date Innsbruck 
and Tirol have been governed from Vienna. In 1552 Maurice 
of Saxony surprised and nearly took Innsbruck, almost capturing 
the emperor Charles V. himself, who escaped owing to a mutiny 
among Maurice’s troops. In the patriotic war of 1809, Innsbruck 
played a great part and suffered much, while in 1848, at the 
time of the revolution in Vienna, it joyfully received the emperor 
Ferdinand. (W A B C.) 

INNS OP COURT. The Inns of Court and Chancery are 
voluntary non-corporate legal societies seated in London, having 
their origin about the end of the X3th and the commencement 
of the 14th century. 

Dugdale (Ortgtnes jurtdtcales) states that the learned in 
English law were anciently persons in holy orders, the justices 
of the king’s court being bishops, abbots and the like. But in 
1207 the clergy were prohibit^ by canon from acting in the 
temporal courts. The result proving prejudicial to the interests 
of the community, a commission of inquiry was issued by 
Edward 1 . (1290), and this was followed up (1292) by a second 
commission, which among other things directed that students “apt 
and eager ” should be brought from the provinces and placed in 
proximity to the courts of law now fixed by Magna Carta at 
Westminster (see Inn) These students were accordingly 
located in what became known as the Inns of Court and Chancery, 
the latter designated by Fortescue {De laudtbus) as “ the earliest 
settled places for students of the law,” the germ of what Sir 
Edward Coke subsequently spoke of as our English juridical 
university. In these Inns of Court and Chancery, thus con- 
stituted, and corresponding to the ordinary college, the students, 
according to Fortescue, not only studied the laws and divinity, 
but further learned to dance, sing and play instrumental music, 

“ so that these hostels, being nurseries or seminaries of the court, 
w^re therefore called Inns of Court ” 

Stow m his Survey (1598) says: “There is in and about 
this city a whole university, as it were, of students, practisers 
or pleaders and judges of the laws of this realm ” ; and he goes 
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on to enumerate the several societies, fourteen in number, then 
existing, correspondmg nearly with those recognized in the 
present day, of which the Inns of Court, properly so called, are 
and always have been four, namely LincoMs Inn, the Inner 
Temple, the Middle Temple and Gray's Inn To these were 
originally attached as subordinate Inns of Chancery, Fumival’s 
Inn, Thavies Inn (to Lincoln’s Inn), Clifford’s Inn, Clement’s 
Inn (to the Inner Temple), New Inn (to the Middle Temple), 
Staple’s Inn, Barnard’s Inn (to Gray’s Inn), but they were cut 
adrift by the older Inns and by the middle of the i8th century 
had ceased to have any legal character {vide tnfra'j In addition 
to these may be specified Serjeants' Inn, a society composed 
solely of serjeants-at-law, which ceased to exist in 1877 Besides 
the Inns of Chancery above enumerated, there were others, such 
as Lyon’s Inn, which was pulled down in 1868, and Scrope’s Inn 
and Chester or Strand Inn, spoken of by Stow, which have long 
been removed, and the societies to which they belonged have 
disappeared. The four Inns of Court stand on a footing of 
complete equality, no prionty being conceded to or claimed 
by one inn over another. Their jurisdictions and privileges are 
equal, and upon affairs of common interest the benchers of the 
four inns meet in conference. From the earliest times there has 
been an interchange of fellowship between the four houses ; 
nevertheless the Middle Temple and Lincoln’s Inn, and the 
Inner Temple and Gray’s Inn, have maintained a closer alliance. 

The members of an Inn of Court consist of benchers, barristers 
and students The benchers are the senior members of the 
society, who are invested with the government of the body 
to which they belong They are more formally designated 
“masters of the bench,” are self-elected and unrestricted as 
to numbers. Usually a member of an inn, on attaining the 
rank of king’s counsel, is invited to the bench Other members 
of long standing are also occasionally chosen, but no member 
by becoming a king’s counsel or by seniority of standing acquires 
the right of being nominated a bencher. The benchers vary in 
number from twenty in Gray’s Inn to seventy and upwards in 
Lincoln’s Inn and the Inner Temple. The powers of the benchers 
are practically without limit within their respective societies , 
their duties, however, are restricted to the superintendence and 
management of the concerns of the inn, the admission of candi- 
dates as students, the calling of them to the bar and the exercise 
of discipline generally over the members The meetings of the 
benchers are variously denominated a “ parliament ” in the 
Inner and Middle Temples, a “ pension ” in Gray’s Inn and a 
“ council ” in Lincoln’s Inn The judges of the superior courts 
are the visitors of the inns, and to them alone can an appeal be 
had when either of the societies refuses to call a member to the 
bar, or to reinstate in his privileges a barrister who has been 
dis^rred for misconduct The presiding or chief officer is the 
treasurer, one of the benchers, who is elected annually to that 
dignity. Other benchers fulfil the duties of master of the library, 
master of the walks or gardens, dean of the chapel and so foith, 
while others are readers, whose functions are referred to below 

The usages of the different inns varied somewhat formerly 
in regard both to the term of probationary studentship enforced 
and to the procedure involved m a “call” to the bar by which 
the student is converted into the barrister. In the present day 
the entrance examination, the course of study and the examina- 
tions to be passed on the completion of the cumculum are 
identical and common to all the inns (see English Law) 
When once called to the bar, no hindrance beyond professional 
etiquette limits a barrister’s freedom of action ; so also members 
may on application to the benchers, and on payment of arrears 
of dues (if any), leave the society to which they belong, and thus 
cease altogether to be members of the bar likewise. A memter 
of an Inn of Court retains his name on the lists of his inn for life 
by means of a small annual payment varying from /i to £5, 
which at one or two of the inns is compounded for by a 
sum taken at the call to tihe bar. 

The ceremony t>f the*“ call ” varies in detail at the different 
inns. 1 % takes place after dinner (before dinner at the Middle 
Temple, which is the only inn at which students are called m 
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their wigs and gowns), in the “ parliament,”’ “ pension ” or 
“ council ” chamber of the benchers. The benchers sit at a 
table round which are ranged the students to be called. Each 
candidate being provided with a glass of wine, the treasurer or 
senior bencher addresses them and the senior student briefly 
replies. “ Call Parties ” are also generally held by the new 
barristers ; at the Middle Temple they are allowed in hall. 

During the reignof Edward III. the Inns of Court and Chancery, 
based on the collegiate principle, prospered under the supervision 
and protection of the crown. In 1381 Wat Tyler invaded the 
Temple, and m the succeeding century (1450) Jack Cade 
meditated pulling down the Inns of Court and killing the lawyers 
It would appear, moreover, that the inmates of the inns were 
themselves at times disorderly and in conflict with the citizens 
Fortescue (r. 1464) describing these societies thus speaks of 
them • ” There belong to the law ten lesser inns, which are 
called the Inns of Chancery, in each of which there are one 
hundred students at least, and m some a far greater number, 
though not constantly residing. After the students have made 
some progress here they are admitted to the Inns of Court Of 
these there are four, m the least frequented of which there are 
about two hundred students. The discipline is excellent, and 
the mode of study well adapted for proficiency.” This system 
had probably existed for two centuries before Fortescue wrote, 
and continued to be enforced down to the time of Sir Thomas 
More (1498), of Chief Justice Dyer (1537) and of Sir Edward 
Coke (1571). By the time of Sir Matthew Hale (1629) the 
custom for law students to be first entered to an Inn of Chancery 
before being admitted to an Inn of Court had become obsolete, 
and thenceforth the Inns of Chancery have been abandoned to 
the attorneys Stow in his Survey succinctly points out the 
course of reading enforced at the end of the 16th century. He 
says that the Inns of Court were replenished partly by students 
coming from the Inns of Chancery, who went thither from the 
universities and sometimes immediately from grammar schools ; 
and, having spent some time in studying the first elements 
of the law, and having performed the exercises called ” bolts,” 

“ moots ” and ” putting of cases,” they proceeded to be admitted 
to, and become students in, one of the Inns of Court. Here 
continumg for the space of seven years or thereabouts, they 
frequented readings and other learned exercises, whereby, 
growing ripe in the knowledge of the laws, they were, by the 
general consent either of the benchers or of the readers, called 
to the degree of barrister, and so enabled to practise m chambers 
and at the bar. This ample provision for legal study continued 
with more or less vigour down to nearly the commencement 
of the i8th century. A languor similar to that which affected 
the church and the universities then gradually supervened, until 
the fulfilment of the merest forms sufficed to confer the dignity 
of advocate and pleader. This was maintained until about 1845, 
when steps were taken for reviving and extending the ancient 
discipline and course of study, bringing them into harmony 
with modern ideas and requirements. 

The fees payable vary slightly at the different inns, but average 
about £150 This sum covers all expenses from admission to an 
inn to the call at the bar, but the addition of tutorial and other 
expenses may augment the cost of a barrister’s legal education 
to £400 or £500. The period of study prior to call must not be 
less than twelve terms, equivalent to alwutthree years. Solicitors, 
however, may be called without keeping any terms if they have 
been in practice for not fewer than five consecutive years. 

It has been seen that the studies pursued in ancient times 
were conducted by means of “ readings,” “ moots ” and “ Iwlts.” 
The readings were deemed of vital importance, and were delivered 
in the halls with much ceremony ; they were frequently regarded 
as authorities and cited as such at Westminster in argument. 
Some statute or section of a statute was selected for analysis and 
explanation, and its relation to the common law pointed out. 
Many of these readings, dating back to Edward 1 ., are extsuit, 
and well illustrate the importance of the subjects and the 
exhaustive and learned manner in which the;^ were treated. 
The function of “ reader ” involved the bolder in very weighty 
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expenses, chiefly by reason of the profuse hospitality dispensed — 
a constant and splendid table being kept during the three weeks 
and three days over which the readings extended, to which Were 
invited the nobility, judges, bishops, the officers of state and 
sometimes the king himself. In 1688 the readers were paid 
£200 for their reading, hut by that time the office had become a 
sinecure. In the present day the readership is purely honorary 
and without duties. The privilege formerly assumed by the 
reader of calling to the bar was taken away in 1664 by an order 
of the lord chancellor and the judges. Moots were exercises of 
the nature of formal arguments on points of law raised by the 
students and conducted under the supervision of a bencher and 
two barristers sitting as judges in the halls of the inns Bolts 
were of an analogous character, though deemed inferior to moots 
In the early history of the inns discrimination was exercised 
in regard to the social status of candidates for admission to them 
Sir John Feme, a writer ef the i6th century, referred to by 
Dugdale, states that none were admitted into the houses of court 
except they were gentlemen of blood So also Pliny, writing m 
the ist century of the Christian era {Letters, ii 14), says that before 
his day young men even of the highest families of Rome were 
not admitted to practice except upon the introduction of some 
man of consular rank. But he goes on to add that all barriers 
were then broken down, everything being open to everybody — 
a remark applicable to the bar of England and elsewhere in the 
present day It may here be noted that no dignity or title 
confers any rank at the bar. A privy councillor, a peer’s son, 
a baronet, the speaker of the House of Commons or a knight — 
all rank at the bar merely according to their legal precedence. 
Formerly orders were fretjuently issued both by the benchers and 
by the crown on the subject of the dress, manners, morals and 
religious observances of students and members. Although 
some semblance of a collegiate discipline is still maintained, 
this IS restricted to the dining in hall, where many ancient 
usages survive, and to the closing of the gates of the inns at night 
Each mn maintains a chapel, with the accompaniment of 
preachers and other clergy, the services being those of the 
Church of England. The Inner and the Middle Temple have 
joint use of the Temple church The office of preacher is usually 
filled by an ecclesiastic chosen by the benchers. The principal 
ecclesiastic of the Temple church is, however, constituted by 
letters patent by the crown without episcopal institution or 
induction, enjoying, nevertheless, no authority indeTCndently 
of the benchers He bears the title of Master of the Temple. 

It has already been stated, on the authority of Fortescue, 
that the students of the Inns of Court learned to dance, sing and 
play instrumental music , and those accomplishments found 
expression in the “ masi^ues ” and “ revels ” for which the 
societies formerly distinguished themselves, especially the Inner 
Temple and Gray’s Inn. These entertainments were of great 
antiquity and much mamificence, involving very considerable 
expense. Evelyn (Dmry) speaks of the revels at the Middle 
Temple as an old and riotous custom, having relation neither 
to virtue nor to policy. The last revel appears to have been 
held at the Inner Temple in 17^, to mark the occasion of the 
elevation of Lord Chancellor Talbot to the woolsack The plays 
and masques performed were sometimes repeated elsewhere 
than in the hall of the inn, especially before the sovereign at 
court. A master of the revels was appointed, commonly desig- 
nated Lord of Misrule. There is abundant mformation as to the 
scope and nature of these entertainments : one of the festivals 
is minutely described by Gerard Leigh in his Accedence of Armorie, 
1612 ; and a tradition ascribes the first performance of Shake- 
speare’s Twelfth Night to a revel held in the Middle Temple hall 
m February 1601. The hospitality of the inns now finds expres- 
sion mainly in the “ Grand Day,” held once in each of the four 
terms, when it is customary for the judges and other distinguished 
visitors to dine with the benchers (who sit apart from the 
hamsters and students on a dais in some state), and “ Readers’ 
Feasts,” on both which occasions extra commons and wine are 
served to the members attending. But the old customs also 
found some renewal in the shape of balls, concerts, garden-parties 
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and other entertainments In 1887 there was a revival (the 
first since the 17th century) of the Masque of Flowers at both 
the Inner Temple and Gray’s Inn. The Royal Horticultural 
Society’s annual exhibition of flowers and fruit is held in May m 
the Temple Gardens. Plays are also occasionally performed m 
the Temple, Robert Browning’s Sordello being acted in 1902 
hy a company of amateurs, most of whom were either members 
of the bar or connected with the legal profession. 

The Inner and the Middle VempU, so far as their history can be 
traced, have always been separate societies Fortescue, writing 
between 1461 and 1470, makes no allusion to a previous junction of 
the two inns Dugdale (1671) speaks of the Temple as having been 
one society, and states that the students so increased m number 
that at length they divided, becommg the Inner and Middle Temple 
respectively. He does not, however, give any authority for this 
statement, or furnibli the date of the division The first trustworthy 
mention of the Temple as an inn of court is found in the Poston 
Letters, where, under date November 1440, the Inner Temple is 
spoken of as a college, as is also subsequently the Middle Temple, 
'rhe lemple had been the seat in England of the Kuights fempliurs, 
on whose suppression in 1312 it passed with other of their possessions 
♦o the crown, and after an interval of some years to the Knights 
Hospitallers of St John of Jenmlem, who in the reign of Edward III 
demised the mansion and its surroundings to certain professors of 
the common law who came from lhavie’s Inn Notwithstanding 
Ih© destruction of the muniments of the Temple by fire or by popular 
commotion, sufficient testimony is attainable to show that in the 
reigns of Edward III and Richard II the Temple had become the 
residence of the legal communities which have since mamtamed 
there a permanent footmg I he two societies continued as tenants 

to the Knights Hospitallers of St John until the dissolution of the 
order in 1539 , they then became the lessees of the crown, and so 
remained until 1609, when James I made a grant by letters patent of 
the premises in perpetuity to the benchers of the respective societies 
on a yearly payrocut by each of £10, a payment bought up m the 
rcigii of Cliarlos II In this grant the two inns are described as 
" the Inner and the Middle Temple or New Temple,” and as " being 
two out of those four colleges tnc most famous of all ICurope ” for 
the study of the law Excepting the church, nothing remains of the 
edifices belonging to the Knights Templars, the present buildings 
having been almost wholly erected since the reign or Queen Eli/abcth 
or since the Great Fire, in which the major part of the Inner Temple 
perished The church has been in the jomt occupation of the Inner 
and Middle Temple from lime immemorial — the former taking the 
southern and the latter the northern half. The round portion of 
the church was consecrated m 1183, the nave or choir m 1240 
It IS the largest and most complete of the four remaining round 
churches in England, and is built on the plan of the church of the 
Holy Sepulchre at Jerusalem Narrowly escaping the ravages of 
the fire of i666, this beautiful building is one of the most perfect 
specimens of early Gothic architecture in England. In former 
times tlie law yers awaited their clients for consultation in the Round 
Church, as similarly the serjeants-at-law were acustomed to resort 
to St Paul's Cathedral, where each serjeant had a pillar assigned him 
The Inner Temple, comprehending a hall, piarliament chamber, 
library and other buddings, occupies the site of Uio ancient mansion 
of the Knights Templars, built about the year 1240, and has from 
time to time been more or less rebuilt and extended, the present 
handsome range of buildings, including a new dining hall, being 
completed m 1870. The library owes its existence to William 
Petyt, keeper of the Tower Records m the tune of Queen Anne, who 
was also a benefactor to the library of the Middle Temple The 
greatest addition by gift was made by the Baron F Maseres in 1825 
The number of volumes now m the library is 37,000. Of the Inns oi 
Chancery belongmg to the Inner Temple Clifford's Inn was anciently 
the town residence of tlie Barons Clifford, and was demised in 1345 
to a body of students of the law It was the most important of the 
Inns of Chancery, and numbered among Its members Coke and 
Selden At its dinners a table was specially set aside for the 
" Kentish Mess," though it is not clear what connexion there was 
between the Inn and the county of Kent It was governed by a 
principal and twelve rulers. Clement's Inn was an Inn of Chancery 
before the reign of Edward IV , taking its name from the pansh 
church of St Clement Dane^ to which it had formerly belonged 
Clement’s Inn was the mu of Shakespeare’s Master Shallow, and was 
the Shepherd’s Inn of Thackeray’s Pendennu. The buildings of 
Clifford’s Inn survive (lyio), but of Clement’s Inn there are left but 
a few fra^ents. 

The Middle Temple possesses in its hall one of the most stately 
of existing Elizabethan buildings. Commenced in 1562, under 
the auspices of Edmund Plowden, then treasurer, it was not com- 
pleted until X572, the richly carved screen at the east end m the style 
of the Renaissance being put up in 1575 The belief that the screen 
was constructed of timber taken from ships of the Spanish Armada 
( 1 388) IS baseless. The hall, which has been preserved unaltered, 
)ia.s been the scene of numerous histone incidents, notably the enter- 
tainments given withm its walls to regal and other personages from 
Queen Elizabeth downwards. The library, which contains about 


28,000 volumes, dates from 1641, when Robert Ashley, a member 
of the society, bequeathed his collection of books in ail classes of 
literature to the inn, together with a large sum of money , other 
benefactors were Ashmole (the antiquary), William Petyt (a bene- 
factor of the Inner Temple) and Lord Stowell From 1711 to 1826 the 
library was greatly neglected , and many of the most scarce and valu- 
able l^oks were lost The present handsome library building, which 
stands apart from the half, was completed in i86r, the pnnee of 
Wales (afterwards Edward VII ) attending the inauguration cere- 
mony on October 31st of that year, and becoming a member and 
bencher of the society on the occasion. He afterwa^s held Uie office 
of treasurer (1882) The MSS m the collection are few and of no 
special value In civil, canon and international law, as also in divinity 
and ecclesiastical history, the library is very rich , it contains also 
some curious works on witchcraft and demonology There was but 
one Inn of Chancery connected with the Middle Temple, that of 
New Inn, which, according to Dugdale, was formed by a society of 
students previously settled at St George's Inn, situated near St 
Sepulchre's Church without Newgate , but the date of this transfer 
is not known f he buildings have now been puUed down. 

Lincoln’s Inn stands on the site partly of an episcopal palace erected 
in the time of Henry III by Ralph NeviU, bishop of Chichester 
and chancellor of England, and partly of a religious house, called 
Black Friars House, in Holborn. In the reign of Edward II , Henry 
Lacy, earl of Lmcoln, possessed the place, which from him acquired 
the name of Lincoln’s Inn, probably becommg an Inn of Court soon 
after his death (m 1310), though of its existence as a place of legal 
study there is little authentic record until the time of Henry VI 
(1424), to which date the existing muniments reach back The fee 
simple of the inn would appear to have remained vested m the see 
of Chichester , and it was not until 1 580 that the society which for 
centuries had occupied the inn as tenants acquired the absolute 
ownership of it The old hall, built about 1506, still remains, but 
has given place to a modern structure designed by Philip Hardwick, 
R A , which, along with the buildings containmg the library, wa,s 
completed m 1845, Queen Victoria attending the inauguration 
ceremony (October 13) The chapel, built after the designs of Inigo 

J fones, was consecrated m 1623 The library — as a collection of 
aw books the most complete m the country — owes its foundation 
to a bequest of John Nethersale, a member of Uie society, in 1497, 
and 18 the oldest of the existing libraries in Inndon Various entries 
III the records of the ion relate to the library, and notably m i6o8, 
when an effoit was made to extend the collection, and the first 
appointment of a master of the library (an office now held in annual 
rotation by each bencher) was made, ihe library has been much 
enriched by donations and by the acquisition by purchase of collec- 
tions of books on special subjects. It mcludes also an extensive 
and valuable senes of MSS , the whole comprehending 50,000 
volumes The prince of Wales (George V ), a bencher of the society, 
filled the office of treasurer in 1904 The Inns of Chancery affiliated 
to Lmcoln’s Inn were Thavies Inn and Furnival’s Inn Thavtes 
Inn was a residence of students of the law m the time of Edward III , 
and IS mentioned by Fortescue as having been one of tlie lesser 
houses of Lincoln’s Inn for some centuries It thus continued down 
to 1769, when the inn was sold' by the benchers, and thenceforth it 
ceased to have any character as a place of legal education. FurntmVs 
Inn became the resort of students about the yeai 1406, and was pur- 
chased by the society of Lincoln's Inn m 1547 was governed 
by a principal and twelve antients. In 1817 the Inn was rebuilt, 
but from that date it ceased to exist as a legal community and is now 
demolished. 

The exact date of Gray's Inn becommg the residence of lawyers is 
not known, though it was so occupied before the year 1370 The 
mn stands upon the site of the manor of Portpoole, belonging in 
ancient times to the dean and chapter of .St Paul's, but subsequently 
the property of the family of Grey de Wilton and eventually of the 
crown, from which a grant of the manor or mn was obtamed, many 
years since discharged from any rent or payment The hall of the 
mn is of handsome design, similar to the Middle Temple hall m its 
general character and arrangements, and was completed about the 
year 1560. The chapel, of much earlier date than the hall, has, 
notwithstanding its antiquity, little to recommend it to notice, being 
small and insignificant, and lackmg architectural features of any kind 
The library, including about 13,000 volumes, contains a small but 
important collection of M^. and missals, and also some valuable 
works c« divinity Littl© is known of the ongm or early history of 
the library, thongh mention is mcidentally made of it m the ^ciety’s 
records m the i6th and 17th cen tunes. The gardens, laid out about 
1 597, it IS believed under the auspices of the lord chancellor Bacon, 
at tiiat time treasurer of the society, contmue to this day as then 
planned, though with some cnrtaiimimt owing to the erection of 
additional buildings. Among many cunous customs mamtamed m 
this inn is that of drinking a toast on grand days " to the glorious, 
pious and immortid memory of Queen Elizabeth ” Of the special 
circorastances originating this di^ay of loyalty there is no record. 
The Inns of Chancery connected with Gray’s Inn axe Staple and 
Barnard's Inns. Staf^ inn was an Inn of ChancmT m the reign 
of Henry V., and ie probably of yet earlier date Readings and 
moots were observed here with regulanty. Sir Simonds d'Ewes 
mentions attaiding'* moot in February 1624. The Inn, with its 



INNUENDO— INQUISITION 587 


picturesque Eluabetbau front, faces Holborn. It was sold by the 
antientb m 1 884 for /68,ooo It is m a very good state of preservation, 
and It IS the intention of the purchasers, the Prudential Assurance 
Gampany, to preserve it as a memorial of vanishing London Bar- 
noTfff Inn, anciently designated Mackworth Inn, was an Inn of 
Chancery in the reign of Henry VI It was bequeathed by him to 
the dean and chapter of Lmcoln It is now the property of the 
Mercer's Company and is used as a school 

The King’s Inns, Dvhltn, the legal school m Ireland, corresponds 
closely to the English Inns of Court, and is in many resp^ts in unison 
with them m its regulations with r^ard to the adimssion of students 
into the society, and to the degree of barristor-at-law, as also in the 
scope of the examinations enforced Formerly it was necessary to 
keep a number of terms at one of the Inns m London — the stipulation 
dating as far back as 1542 (33 Henry VIII c 3). Down to 1866 the 
course of education pursued at the King's Inns differed from the 
Engli^ Inns of Court m that candidates for admission to the le^al 
profession as attorneys and sohcitors carried on their studies with 
those studying for the higher grade of the bar in the same building 
under a professor specially appomted for this purpose, — herein 
following the usage anciently prevailing m the Inns of Chancery m 
London. This arrangement was put an end to by the Attorneys 
and Sohcitors Act (Irelan^ 1866 The ongm of the King’s Inns may 
be traced to the reign of Edward I , when a legal society designated 
Collett’s Inn was estabhshed without the walls of tlie aty , it was 
destroyed by an insurrectionary band. In the reign of Edward HI 
Sir Robert Preston, chief baron of the exchequer, gave up his resi- 
dence within the city to the legal body, which then took the name 
of Preston's Inn In 154a the land and buildings known as Preston’s 
Inn were restored to the family of the original donor, and m the same 
year Henry VIII granted the monastery of Fnars Preachers for the 
use of the professors of the law m Ireland The legal borly removed 
to the new site, and thenceforward were known by the name of the 
King’s Inns Possession of this property havmg been resumed by 
the government In 1742, and the present Four Courts erected thereon, 
a plot of ground at the top of Hennetta Street was purchased by 
the society, and the existing hall bmlt in the year 1800. The library, 
numbenng over 50,000 volumes, with a few MSS , w housed in build- 
ings specially provided m the year 1831, and is open, not only to 
the members of the society, but also to strangers The collection 
comprises all kinds of literature It is based principally upon a 
purdiase made In 1787 of the large and valuable library of Mr Justice 
Robmson, and is maintained chiefly by an annual payment made 
from the Consolidated Fund to the society in lieu of the right to 
receive copyright works which was conferred by an Act of 1801, but 
abrogated ui 1836. 

In discipline and professional etiquette the members of the bar 
in Ireland differ little from their English brethren. The same style of 
costume is enforced, the same gradatipns of rank — attorney-general, 
solicitor-general, king's counsel and ordinary barristers — being found 
There are also serieants-at-law limited, however, to three m number, 
and designated ist, 2nd and 3rd serjeant. The King's Inns do not 
provide chambers for business purposes ; there is consequently no 
aggregation of counsel in certain localities, as is the case m I^ndon 
in the Inns of Court and their immediate vicmity 

The corporation known as the FaatUy of Advocates in Edinburgh 
corresponds with the Inns of Court in I/mdon and the King’s Inns 
in Dublin (see Advocates, Faculty of) 

Authorities. — Fortescue, De laudibus legum Angltae, by A 
Amos (1825) ; Dugdale, Ortgtnes jurtdtcales (2nd ed , 1671) , 
History and A nttquUtes of the Four Inns of Court, dfC ( 1 780, 2nd ed ) , 
Foss, Judges of England (1848-1864, 9 vols ) , Herbert, A nttqutttes 
of tho Inns of Court (1804) , Pearce, History of the Inns of Court 
(1848) ; Report of the Commissioners appointed to inquire into the 
Inns of Court and Chancery, 1855 , Ball, Student's Guide to the Bar 
(1878) ; Stow Survey of London and Westminster, by Strype (1754- 
1755) ; Nichols, Progresses of Elizabeth and James I , Lane, Student's 
Guide through Lincoln's Inn (2nd ed , 1805) , Spilsbucy, Lincoln's Inn, 
with an Account of the Library (2nd ed , 1873) , Douthwaite, Notes 
illustrative of the History and Antiquities of Gray’s Inn (1876), 
and Gray's Inn, tts History and Associations (1886) , Poston Letters 
(1872) , Law Magazine, 1859-1860 ; Quarterly Review, October, 
1871 , Cowel, Law Dictionary (1727) , Duhigg, History of the King's 
Inns tw Ireland (1806) ; Mackay, Practice of the Court of Session 
(1879) , Bellot, The Inner and Middle Temple (190a) ; Inderwick, 
The King’s Peace (1895) ; Fletcher, The Pension Booh of Gray’s Inn 
(1901) , Loftie, The Inns of Court (1895) , Houe, Chronicles of an 
Old Inn (Gray’s Inn) (1887) ; A Calendar of the Inner Temple 
Records (ed F A Inderwick, 3 vols ). (J C W.) 

INKUBNPO (Latin for “ by nodding,” from mnuere, to indicate 
by nodding), ap insinuation, suggestion, m prima facie innocent 
words, of something defamatory or disparaging of a person. 
The word appears in legal documents m Medieval Latjn, to 
explain, m parenthesis, that to which a preceding word refers ; 
thus, “ he, innuendo, the plaintiff, is a thief.” The word is still 
found m pleadings m actions for Ul^l &nd slander. The innuendo, 
in the pfaintitf's statement qf claimj is an averment that words 


written or spoken by the defendant, though pnma facie not 
actionable, have, in fact, a defamatory meaning, which is 
specifically set out (see Libel and Slander). 

INOUYB, KAOBU, Marquess (1835- ), Japanese sutes- 

man, was Ixirn in 1835, a samurai of the Choshu fief. He was 
a bosom friend of hi.s fellow-clansman Prince Ito, and the two 
youths visited England m 1863, serving as common sailors 
during the voyage. At that time all travel abroad was forbidden 
on pain of death, but the veto did not prove deterrent m the 
face of a rapidly growing conviction that, as a matter of self- 
protection, Japan must assimilate tlve essentials of Western 
civilization. Shortly after the departure of Inouye and Ito, the 
Chdshu fief, having fired upon foreign vessels passing the strait 
of Shimonoseki, was menaced by war with the Yedo government 
or with the insulted powers, and Inouye and Ito, on receipt of 
this news, hastened home hoping to avert the catastrophe 
They repaired to the British legation m Yedo and begged that 
the allied squadron, then about to sail for Shimonoseki to call 
Choshu to account, should be delayed that they might have an 
opportunity of advising the fief to make timely submission. 
Not only was this request complied with, but a British frigate 
was detailed to carry the two men to Shimono.scki, and, pending 
her departure, the British legation assisted them to he perdu. 
Their mission proved futile, however, and Inouye was subse- 
quently waylaid by a party of conserv^ativc samurai, who left 
him covered with wounds This experience did not modify 
his liberal views, and, by the tune of the Restoration m 1867, 
he had earned a high reputation as a leader of progress and 
an able statesman Finance and foreign affairs were supposed 
to be the spheres specially suited to his genius, but his name 
IS not associated with any signal practical success in either, 
though his counsels were always highly valued by his sovereign 
and his country alike As minister of foreign affairs he i onducted 
the long and abortive negotiations for treaty revision between 
1883 and 1886, and m 1885 he was raised to the peerage with 
the title of count, being one of the first group of Met ft statesmen 
whose services were thus rewarded. Prior to his permanent 
retirement from office m 1898, he held the portfolios of foreign 
affairs, finance, home affairs, and agriculture and commerce, 
and throughout the war with Russia he attended all unportant 
state councils, by order of the emperor, being also specially 
designated adviser to the minister of finance. In 1907 he was 
raised to the rank of marquess His name will go down m his 
country’s history as one of the five Mciji statesmen, namely, 
Princes Jto and Yamagata, Marquesses Inouye and Matsukata 
and Count Okuma. 

INOWRAZLAW, the Polish form of the German Jung-Breslau, 
by which the place was formerly known, a town m the Prussian 
province of Posen, situated on an eminence m the most fertile 
part of the province, 21 m. S.W. of Thorn. Pop (1900) 26,141. 
Iron-founding, the manufacture of machinery and chemicals, and 
an active tra^ m cattle and country produce are carried on. Iq 
the vicinity are important salt worlcs and a sulphur mine, and 
since 1876 a brine bath has been within the town. Inowrazlaw is 
mentioned as early as 1185, and m 1772 it passed to Prussia 
INQUEST (0 Fr. enqueste, modern enquele j from IM tnqutstlum. 
tnqmrere, to inquire), an inquiry, particularly a formal legal 
inquiry into facts The word is now chieffy confined to Hie 
inquiry held by a coroner and jury into the causes of certain 
deaths, in matters of treasure trove, and, m the city of London, 
in cases of fires (see Coeonkr). Formerly the term was applied 
to many formal and official inquiries for fixii^ prices, &c. 

INQUISITION, THE (Lat tnquistlio, an inquiry), the name 
given to the ecclesiastical jurisdiction dealing both in the middle 
ages and in modem times with the detection and 
punishment pf heretics and all persons guilty of any ^gatot 
offence against Catholic orthodoxy It is mcorrect heresy 
to say that the Inqumtion made its appearance if the 
m the 43th century complete m all its prmaples and 
organs. It was the fesplt of, or rather one step in, 
a process of evolu^qn> the beginqings of which are tq 
be traced back to tfie prigins of Christianity. St Paul (4 Tim,< 
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i. 2o) “ delivered unto Satan Hymenaeus and Alexander, 
“ that they might learn not to blaspheme ” The penalty of 
death by stoning inflicted by the book of Deuteronomy upon 
those who deserted the true faith (Deut xiii. 6-9, xvii 1-6) is 
thus reduced to a purely spiritual excommunication. During 
the first three centuries of the Church there is no trace of any 
persecution, and the earlier Fathers, especially Ongen and 
Lactantius, reject the idea of it Constantine, by the edict 
of Milan (313), inaugurated an era of official tolerance, but from 
the time of Valentmian I and Theodosius I onwards, laws against 
heretics began to appear,and increased with astonishing regularity 
and rapidity We can count sixty -eight distributed over 
fifty-two years ; heretics are subjected to exile or confiscation, 
disqualified from inheriting property, and even, in the case 
of a few groups of Manichaeans and Donatists, condemned to 
death ; but it should be noticed that these penalties apply only 
to the outward manifestations of heresy, and not, as in the middle 
ages, to crimes of conscience Within the Church, 
otlbm"* Optatus alone (De schamate Donatistarum, lib 111 
Patten, cap* >”•) approved of this violent repression of the 
Donatist heresy , St Augustine only admitted a 
temprrata seventas, such as scourging, fines or exile, and at the 
end of the 4th century the condemnation of the Spanish heretic 
Pnscillian, who was put to death in 385 by order of the emperor 
Maximus, gave rise to a keen controversy St Martin of Tours, 
St Ambrose and St Leo vigorously attacked the Spanish bishops 
who had obtained the condemnation of Pnscillian St John 
Chrysostom considered that a heretic should be depnved of the 
liberty of speech and that assemblies organized by heretics 
should be dissolved, but declared that “ to put a heretic to death 
would be to introduce upon earth an inexpiable crime ” From 
lath* 6th to the 9th century the heterodox, with the 

tarty exception of the Manichaean sects in certain places, 

MiM* were hardly subjected to persecution. They were, 

moreover, rare and generally isolated, for groups 
of sectanes only began to appear to any extent at the 
time of the earliest appearances of Catharism However, at 
the end of the loth century, the disciples of Vilgard, a heretic 
of Ravenna, were destroyed in Italy and Sardinia, according 
to Glaber, jerro et mcendto, probably by assimilation to the 
Manichaeans Perhaps this was the precedent for the punish- 
ment of the thirteen Cathan who were burnt at Orleans in 1022 
by order of King Robert, a sentence which has been commonly 
quoted as the first action of the “ secular arm " (or lay power) 
against heresy in the West during the middle ages. However 
that may be, after 1022 there were numerous cases of the execu- 
tion of heretics, either by burning or strangling, in France, Italy, 
the Empire and England. Up till about 1200 it is not quite 
easy to determine what part was taken by the Church and its 
bishops and doctors in this series of executions. At Orleans 
the people, supported by the Crown, were responsible for the 
death of the heretics ; the historians give only the faintest indica- 
tions of any direct intervention of the clergy, except perhaps for 
the examination of doctrine At Goslar (1051-1052) the pro- 
ceedings were the same. At Asti (1034) the bishop's name 
appears side by side with those of the other lords who attacked 
the Cathan, but it seems dear that it was not he who had the chief 
voice in their execution ; at Milan, it was again the civil magis- 
trates, and this time against the wish of the archbishop — who 
gave the heretics the choice between the adoration of the cross 
and death At Soissons (n 14) the mob, distrusting the weakness 
of the clergy, took advantage of their bishop’s absence to bum 
heretics at the stake It was also the mob who, infuriated at 
seeing him destroy and burn crosses, burnt the heresiarch Peter 
of Bruis (f. 1140). At Li6ge (1144) the bishop saved from the 
flames certain persons whom the faithful were attempting to 
bum. At Cologne (1163) the archbishop was less successful, 
and the mob put the heretics to death without even a trial 
The condemnation of Arnold of Brescia was entirely political, 
though he was denounced as a heretic to the secular um 
Bernard of Clairvaux, and his execution was the act of tjie prefect 
of Rome (1155). At Vizelay, on the contrary (lifi;), the 


heretics were burnt after ecclesiastical judgment had been 
pronounced by the abbot and several bishops. From 1183 to 
1206 Hugh, bishop of Auxerre, took upon himself the discre- 
tionary power of exiling, dispossessing or burning heretics, 
while about the same time William of the White Hands, arch- 
bishop of Reims, in concert with Philip, count of Flanders, 
stamped out heresy from his diocese by fire There was a 
similar unanimity bletween the lay and ecclesiastical authorities 
in the famous condemnation of the disciples of Amalric of Bena, 
who were burnt at Pans in 1209 by order of Philip Augustus 
after an ecclesiastical inquiry and judgment. The theory m 
these matters was at first as uncertain as the practice , 
in the nth century one bishop only, Theodwin of 
Lidge (d 1075), affirms the necessity for the punishment 
of heretics by the secular arm (1050). His predecessor, a» to tbo 
Wazo, bishop of Li^ge from 1041 to 1044, had expressly paai*h~ 
condemned any capital punishment and advised the 
bishop of Chalons to resort to peaceful conversion. 

In the 12th century Peter the Cantor^ protested against the 
death penalty, admitting at the most imprisonment. It was 
imprisonment again, or exile, but not death, which the German 
abbot Gerhoh of Reichersperg (1093-1169) demanded in the 
case of Arnold of Brescia, and in dealing with the heretics of 
Cologne, St Bernard, who cannot be accused of leniency where 
heterodoxy was concerned, recommended pacific refutation, 
followed by excommunication or prison, but never the death 
penalty (see Bernard, Si, of Clairvaux). In the councils, too. 
It is clear that the appeal to the secular arm was 
equally guarded : at Reims (1049) excommunication 
alone is decreed against heretics , and when, as at councUa. 
Toulouse (1119) and the Lateran council (1139), it 
IS laid down that heretics, m addition to excommunication, 
should be dealt with per potestates exteras, or when, as at the 
council of Reims (1148), the secular princes are forbidden to 
support or harbour heretics, there is never any suggestion of 
capital punishment. But it must be noticed that from the 
opening years of the 12th century date the beginnings latiuoace 
of a decided evolution in the canon law, continuing up ottho 
to the time of Innocent III., which substituted for Cmaoa 
arbitrary decisions according to circumstances an 
oiganized and particularized legislation, in which judgment was 
given secundum canontcas et legihmas sancttones. Anselm of 
Lucca and the Panormta attributed to Ivo of Chartres reproduced 
word for word under the rubric De edtcUf xmperatorum in dampna- 
ttonem haereticorum, law 5 of the title De heretms of Justinian’s 
code, which pronounces the sentence of death against the 
Manichaeans , and we should remember that the Cathan, and 
in general all heretics in the West in the nth and 12th centuries 
were considered by contemporaiy theologians as Manichaeans. 
Gratian in the Decretum proclaims the views of St Augustine 
(exile and fines) Certain of his commentators (^ pars Cans. 
xxiii.), and notably Rufinus Johannes Teutonicus, and ^e 
anonymous glossator (in Uguccio’s Great Summa of 
the Decretum) declare that impenitent heretics may, Couacii 
or even should, be punished by death. As early as of Tour*, 

1 163, the council of Tours suggested to the ecclesiastical 
authorities definite penalties to be inflicted on heretics, namely, 
imprisonment and loss of all their property. Pope Alexander 
III., who had attended the council of Tours of 1163, re- 
newed at the Lateran council (1179) the decisions which a/m# 
had already been made with regard to the heterodox proeodan 
in the south of Fr^ce, and at Verona in 1184 . 

Pope Lucius III., in concert with the emperor ”, 
Frederick Barbarossa, took still more severe measures : Bmporor 
obstinate heretics were to be excommunicated, and^’'^'’*®* 
then handed over to the secular arm, which would 
inflict a suitable penalty The emperor, on his side, laid them 
under the imp^ial l:»n (exile, confiscation, demolition of 
Uieir houses, infamia, loss of cml rights, disqualification from 
* Pierre de Be*«vaiii» (?), choir-master (grand-ckantre) of the 
university of Paris (1x84), bishop of Toumai (ttgi), of Pans |xi96) ; 
died as a Cisterciaa in 1X97. He was beatified. 
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public offices, &c.). The usage, then, was already quite clear ; I 
but the death penalty had not as yet been demanded or mflicted. j 
Possibly It was Count Raymond V. ot Toulouse, 
in whose territories heretics abounded, who m 
1194 enacted a law threatening them with the 
penalty of death , but the authenticity of this act has been 
questioned It was more probably Peter II. of Aragon who 
was the first to decree, m 1197, punishment of death by 
burning against the heretics who should not have left his kingdom 
within a given time. But it was Innocent HI. who gave the 
most powerful impetus to the anti-heretical movement 
taaocent secular world by his frequent exhortations 

(beginning in 1198) to the secular princes (letters of 
March 25th, 1199, and September 22nd, 1207). As a jurist he 
henceforward assimilated the crime of high treason against God 
to that of high treason against temporal rulers, and admitted 
all the terrible consequences of this assimilation 

It is therefore incorrect to believe that the Inquisition arose 
out of, and at the time of, the crusade against the Albigenses 
These executions en masse certainly created a definitive 
precedent for violent repression, but there was still 
no regular organization the council of Toulouse, 
held in November 1229 by the Roman legate after the 
’quMtiott. peace, attempted to organize one, and 

constituted itself the tribunal But the procedure was 
still uncertain , in the north, from 1200 to 1222, at Pans (execu- 
tion of the disciples of Amalric of Bena), at Strassburg, Cambrai, 
Troyes and Besangon executions took place, after trials m which 
the bishops were the judges, the exercise of the secular power 
being based on vague phrases in the decrees of Louis VIII 
(that heretics be punished ant madver stone debtta), or in those 
of Louis IX , ordering his batllts or barons to do to them quod 
debebunt The emperor Frederick II defined his jurisprudence 
more clearly from 1220 to 1239, supported by Pope 
Emperor Honorius III , and above all by Gregory IX , he 
Frederick established against the heretics of the Empire in 
general a legislation in which the penalties of death, 
banishment and confiscation of property were formulated so 
clearly as to be henceforth incontestable. Gregory IX. felt his 
Gregory '^^tience, and also that of the Dominican Guala, 
IX. createa bishop of Brescia, who had subjected his episcopal 
tbe moa- town to the full rigour of the imperial laws The pope 
***i^iu' longer hesitated as to the principle or the degree 
* ® * of repression ; but introduced new methods of mquiry 
and j'udgment . he created out of the material furnished 
him by the mendicant orders, and especially the Dominicans, 
who were more disciplined than the rest and better theologians, 
TbeDomi monastic inquisition, which was more elastic, 
ai^e.'" ' constant in its activities and more numerous 
than the inquisition by legate, and better disciplined 
than the episcopal inquisition. In November 1232 the Dommican 
Alberic went round Lombardy with the title of Inqmsttor 
haerettcae pravttaUs. In 1231 a similar commission was given 
to the Dominicans of Friesach and to the terrible Conrad of 
Marburg, whose zeal in Germany even exceeded the pope's 
wishes In 1233 Gregory IX, addressed a letter to the bishops 
in the south of France, m which he announced his intention of 
employmg the preaching friars in future for the discovery and 
repression of heresy. 

ITie inquisition was now regularly instituted, but its juris- 
prudence was elaborated by successive additions or limitations, 
by the force of custom and the detailed prescriptions 
papal constitutions. The pope's com- 
quiattioa. missioners “ in the matter of heresy " at first travelled 
from place to place. On amving in a district they 
addressed its mhabitants, called upon them to confess, if they 
were heretics, or to denounce those whom they knew to be 
heretics : a “ time of grace ” was opened, during which those 
who freely confessed were dispensed from all pendties, or only 
given a secret and very light penance; while those whose 
heresy had been openly manifested were exempted from the 
penalties of death and perpetual imprisonment. But this time 


could not exceed one month. After that began the mquisition. 
As soon as their mission was at an end, and heresy was considered 
to be stamped out, the inquisitors left the country Later, 
inquisitorial districts were formed. The seat of the 
Inquisition in each district was the monastery of 
the order (Dominican or Franciscan) to which the gutricta. 
inquisitors for that part belonged There was never 
any special court or prison the murus (prison) was lent to the 
Inquisition by the ecclesiastical or secular authorities The 
maintenance of the prisoners and the duty of providing the 
prison fell in principle upon the bishops (council of Toulouse, 
1229), but they tried to evade it. The kings of France, and in 
particular Louis VIII, granted subsidies to ^^^xbeiagui- 
inquisitors. For each district the inquisitors yvtrt aitora aaa 
chosen by the provincials of their order, approved tkeir 
or rejected by the pope, and removable by him only 
ITieir discretionary powers were absolute. They * 
conducted their interrogations before two persons (laymen or 
ecclesiastics) and only pronounced their sentence after consulta- 
tion with leading men in the district (communtcato bonorum 
vtrorum constbo) This was the only protection for the accused. 
It was in vain that the civil lawyers tried to prove that the 
secular authorities had a right to see the documents bearing on 
the case ; the Inquisition always succeeded in setting aside these 
claims The share taken in the proceedings by the bishops, the 
accused or their representatives, though admitted in principle, 
was as a rule merely illusory. The Inquisition had in addition 
to these bom vm certain other lay assistant officials, its sworn 
notaries, messengers and familiars, all of whom were closely 
bound to It 

Bernard Guy (Bernardus Guidonis),’ one of the earliest and 
most complete exponents of the theory of the Inquisition, 
admits distinctly that in its procedure multa sunt pncedure 
spectalta The procedure was secret and in the ottbe 
highest degree arbitrary, proceeding sme strepitu et laquiai- 
figura judtctt, Its object being to ascertain not so 
much particular offences as tendencies the murderers of the 
inquisitor Peter Martyr ^ were tried, not as assassins, but as 
guilty of heresy and adversaries of the Inquisition ; and on the 
other hand, external acts of piety and verbal professions of faith 
were held of no value Moreover the Inquisition was not bound 
by the ordinary rules of procedure m its inquiries : the accused 
was surprised by a sudden summons, and as a rule imprisoned 
on suspicion. All the accused were presumed to be guilty, the 
judge being at the same time the accuser Absence was naturally 
considered as contumacy, and only increased the presumption 
of guilt by seeming to admit it. The accused had the right to 
demand a written account of the offences attributed to him 
(capitula accusattoms), but the names of the witnesses were 
withheld from him (Innocent IV, , bulls Cum negoaum and 
Ltcet sicut acceptmus), he did not know who had denounced him, 
nor what weight was attached by the judges to the denunciations 
made against him The utmost that was allowed him was the 
unsatisfactory privilege of the recusaitones dtvtnalrtces, t.e at 
his first examination he was asked for the names of any enemies 
of whom he knew, and the causes of their enmity. Heretics or 
persons deprived of civil rights {tnfames) were admitted as 
witnesses in cases of heresy. Women, children or slaves could 
be witnesses for the prosecution, but not for the defence, and 
cases are even to be found m which the witnesses were only ten 
years of age Langhino Ugolini states that a witness who should 
retract his hostile evidence should be punished for false witness, 
but that his evidence should be retained, and have its full effect 
on the sentence No witness might refuse to give evidence, 
under pain of being considered guilty of heresy Tne prosecution 
went on m the utmost secrecy. The accused swore that he 
would tell the whole truth, and was bound to denounce all those 

> He was born c 1261, was a Dominican at Limoges m 1279, succes- 
sively prior of Albi (1294), Carcassonne (1297), Castres {1301) and 
Limoges (1305), inquisitor at Toulouse (1307), bishop of Tuy (1323) 
and of Loddve (1325). He died in 1331. 

* Peter, a Domimcan, bom at Verona, was murdered near Milan 
m 1252 and canonized in 1253 
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who were partners of his heresy, or whom he knew or suspected 
to be heretics If he confessed, and denounced his accomplices, 
relatives or friends, he was “ reconciled ” with the Church, and 
liad to suffer only the humiliating penalties prescribed by the 
canon law. If further examination proved necessary, it was 
continued by various methods. Bernardus Guidonis enumerates 
many ways of obtaining confessions, sometimes by 
of moral subterfuges, but sometimes also by a 
process of weakening the physical strength And as 
a last expedient torture was resorted to. The Church was 
originally opposed to torture, and the canon law did not admit 
confessions extorted by that means , but by the bull Ad exXtr- 
panda (1252) Innocent IV approved its use for the discovery 
of heresy, and Urban IV. confirmed this usage, which had its 
origin in secular legislation (cf. the Veronese Code of 1228, and 
Sicilian Constitution of Frederick II in 1231). In 1312 excessive 
cruelty had to be suppressed by the council of Vienna Canonic- 
ally the torture could only be applied once, but it might be 
" continued ” The next step was the torture of witnesses, 
a practice which was left to the discretion of the inquisitors. 
Moreover, all confessions or depositions extorted m the torture- 
chamber had subsequently to be “ freely ” confirmed. The 
confession was always considered as voluntary The procedure 
was of course not litigious , any lawyer defending the accused 
would have been held guilty of heresy The inquiry might last 
a long time, for it was interrupted or resumed according to the 
discretion of the judges, who disposed matters so as to obtain 
as many confessions or denunciations as possible After the 
different phases of the examination, the accused were divided 
into two categories (1) those who had confessed and abjured, 
(2) those who had not confessed and were consequently convicted 
of heresy 'There was a third class, by no means the least 
numerous, namely, those who having previously confessed 
and abjured had relapsed into error Next came the moment 
of the senltence • “ there was never any case of an acquittal 
pure and simple ” (H. C Lea) 'The formula for full and coiApletc 
acquittal given by Bernardus Guidonis in his Pradtea, should, 
he says, never or very rarfcly be employed The sentences were 
solemnly pronounced on a Sunday, in a church or public place, 
PuMiidi presence of the inquisitors, their auxiliaries, the 

Matt' bishops, the secular magistrates and the people 
This was the sermo generdts (see AuTO da Fi). The 
accused who had confessed were reconciled, and the penalties 
were then pronounced j these were, m order of severity, 
penances, fasting, prayers, pilgrimages (Pale.stihe, St James of 
Compostella, Canterbury, &c.), public scourging, the compulsory 
wearing on the breast or back of crosses nf yellow felt sewn 
on to the clothes or sometimes of tongues of red^ letters, &c. 
These were the poetme eonfustbtles (humiliating). 'The in<|ui6itors 
eventually acquired the right of inflicting fines at discretion. In 
1244 and 1251 Innocent fv reproved them for their exactions. 
All these minor penalties could be commuted for payments in 
money in the same way as absolution from the crusader’s vow, 
and the council of Vienna tried to put an end to these extortions 
Beyond these minor penalties came the severer ones of imprison- 
ment for a period of time> perpetual imprisonment and imprbon- 
ment of various degrees of severity {murus largi^, ttturus stndtis 
vel <!lrtdtsstmus'j. 'Ihe murus stnetus consisted in the deepest 
dungeon, with single or double fetters, and “ the bread and water 
of affliction ” ; but the seventy of the prison r^me varied very 
much. The murus lar^us, especially for a nch prisoner, amounted 
to a fairly mild imprisonment, but the mortality among those 
confined in the murus strtdus became so high that Clement V 
ordered an inquiry to be made into the prison r^me in Langue- 
doc, in wite of Jffernard Guy’s protest against the investiga- 
tion as likely to diminish the prest^e of the inquisitors, A)^ 
the sentences had been pronounced, the obstinate heretics and 
renegade were for the last 'time called upon to submit and to 
confess and abj.tire. If th^ ecHOsented, they were reicerved as 
penitents, and condemned on the sifot to perpetual imprisdument; 
if they did tidt dnise'nt, tfiliy tviife ht^dira tb thfe s^lar 
arm. When the heretic was handed dvdr to the seciilalr 


the agents of the secular power were recommended to punish 
him debtla ammadver stone, and the form of recommending him 
to mercy was gone through. But, as M Vacandard 
says, “ If the secular judges had thought fit to take tag ®v»r 
this formula literally, they would soon have been to (be 
brought back to a recognition of the true state of 
affairs by excommumcation " In effect, handing over 
to the secular arm was equivalent to a sentence of death, and 
of death by fire. The Dominican Jacob Sprenger, provincial 
of his order in Germany (1494) and inquisitor, does not hesitate 
to speak of the victims quas inctneran feamus (“whom we 
[the inquisitors] caused to be burnt to ashes ”) But we must 
accept the conclusions of H C Lea artd Vacandard that compara- 
tively few people suffered at the stake m the medieval Inquisition 
Between 1308 and 1323, Bernard Guy, who cannot be accused 
of inactivity, only handed over to the secular arm 42 persons, 
out of 930 who were convicted of heresy. 

From the point of view of jurisprudence of the Inquisition, 
the confiscation of the condemned man’s property by the 
ecclesiastical and secular powers is onlv the accompabi- 
ment to the more severe penalties of perpetual im- mtntby 
pnsdnment or death , but from the point of view of contisca- 
its economic history the importance of the confisca- 
tion IS supreme 'Hie practice originated in the Roman ^ * 
law, and all secular princes had already, m their own interest, 
reco^ized it as lawful (Frederick Barbarossa, Decree of Verona , 
Loui’s VIII , ordinances of 1226, 1229 , Louis IX , ordinance 
of 1234; Raymond VII. of Toulouse, &c ) In the kingdom 
of FVance there was a special official, the procureur des encours 
(confiscation in the matter of heresy), whose duty it was to 
collect the personal property of the heretics, and to incorporate 
their landed estates in the royal domain , in Languedoc crying 
abuses arose, especially under the reign of x\lphonse 
of Poitiers Soon the papacy managed to gain a share 
of the spoils, even outside the states of the Church, %attm. 
as IS shown by the bulls ad exHrpanda of Innocent IV 
and Alexander IV , and henceforward the inquisitors had, in 
varying proportions, a direct interest m these spoliations. In 
Spain this division only applied to the property of the clergy 
and vassals of the Church, but m France, Italy and Germany, 
the property of all those convicted of heresy was shared between 
the lay and ecclesiastical authorities. Venice alone decided 
that all the receipts of the Holy Office should be handed over 
in full to the state. Clement V., ih his attempted reform and 
regularization of inquisitorial procedure, endeavoured to reduce 
the confiscations to a fairly reasonable minilnum, and in 1337- 
1338 a series of papal inquiries was held into this financial aspect 
of the matter The Assize of Clarendon, the Constitutions of 
Frederick 11 . (1232) and of Count Rayihond of Toulouse (1234) 
had also come to a joint decision with the councils on this 
question. Kihg Charles V. of France prevailed t^n the papacy 
to aboBh this regulation (1378) Confiscation was, indeed, 
most profitable to the secular pnhces, and ^here is no doubt 
that the hope of considerable gain was what induced many 
princes to uphold the inquisitorial administration, 
especially in the days of the decay of faith. 'The goiiu^ 
r^istance of the south of France to the Capetian cmi Itn- 
nfiPnarchs was to a large extent broken owing to ^e 
decimation of the bourgeoisie by the Inquisition 
and their iffipovfeTlshiment by the extortions 6f the 
encours. the same iiras the case m certain bf the Italian re- 
bublibs ; while in districts such as the north bf Fbnpe, \\fherc 
heretics were both poor and fow and faetwbfen, the Inquisition 
did not easily take root, rtor did it prbve very profitable. These 
confiscations, the importance of tthich in the political and 
economic history of me rhiddlh ages was first Shown fully by 
H. C. Lea, were a cohsbant source of uncertainty m transactions 
of an Icinds , therb was, for instance, always a risk m entering 
in'to a Contract in a place where the existence of herttkis Was 
suspected, since any cbntract eftteted ihto with a heittic was 
void ih l^bf waa there any ihorfe security in the trttnsi- 
missibh of ihheritanees tot posihunious truds were ftequent , 
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the Ltber senUntiarum tnquisitwms of Bernardos Guidonis 
(1307-1323) records sentences pronounced after death against 
89 persons during a period of 15 years. But not only was their 
property confiscated and their fieirs disinherited ; they were 
subject to still further penalties Frederick II extended to 
heresy the application of the Roman law discjualifying from 
holding office, and even included under its operation the children 
and grandchildren of the guilty man Alexander IV and 
Boniface VIII lightened the severity of this law, and removed 
certain disqualifications, notably m the case of ecclesiastical 
offices and property 

Among other accessory penalties, we must notice the con- 
demnation of books There were many precedents for this * 
Constantine had had the Anan wntmgs burnt, 
04^*00/ Theodosius II and Valentinian III those of the 
ftooAs. Nestorians and Manichaeans, Justinian the Talmud 
In 1210 were burnt the books of David of Dinant and 
the Periphyseon of Aristotle In 1255 the De pertruhs novts- 
simorum temporum of William of St Amour ^ was burnt by order 
of Pope Alexander IV , and from 1248 to 1319 was pronounced 
a series of condemnations of the Talmud Nicholas Eymench 
(r. 1320-1399), the Spanish inquisitor, demanded from Pope 
Gregory XI the condemnation of Raymond Lully’s books, 
and in 1376 obtamed it, but before long the Lullists returned 
mto favour with the pope and Eymerich was banished This 
rebuff suffered by an inquisitor shows how uncertain the censure 
of books still was, even in a country where m less than two 
centuries’ time it was to become one of the chief spheres of 
inquisitorial activity. 

The definite object of the Inquisition was the prosecution of 
heresy , but its sphere of action was gradually extended by 
the theologians and casuists until sorcery and magic 
ranked with dogmatic heresy The council of Valence 
(1248) dealt with sorcerers as well as sacrilegious per- 
sons, but did not treat them as heretics Alexander I V 
went further, declaring that divination and sorcery should 
only come within the competence of the inquisitor when they 
directly affected the unity or faith of the Church (9th December 
1257 , cf bull Quod super nonnullis, loth January 1260) Cases 
of sunple sorcery were left to be dealt with by the ordinary 
judges The distinction was very subtle, but it was not tampered 
with until 1451, at which date Nicholas V gave the inquisitor 
Hugues Lenoir the cognizance of cases of divination, even when 
the crime did not savour of heresy. In dealing with such a 
subtle question, great variations had naturally arisen in practice, 
and the repression of sorcery was carried on jointly by the 
inquisitors, the bishops and the secular courts, John XXIL, 
in consequence of a perfect epidemic of sorcery about 1320, 
handed over to the inquisitors for a time (1320-1333) all cases 
of crimes mvolving m^c , but this measure was temporary 
and exceptional and only confirms the rule. There were 
various occasions during the middle ages when men’s rmnds 
became infatuated, and it seemed as if the scourge of magic 
were likely entirely to destroy the Catholic faith , and during 
such tunes, morbidly mfected with fear and the spirit of persecu- 
tion, the ecclesiastic^ judges regained all their prestige. One 
of these crises culminated in the affair of the “ Vauderie ” * 
of Arras (1459), in which twelve unfortunates perished at the 
stake , and there were similar occurrences at the same period 
in Dauphin^ and Gascony ; of this nature again was the violent 
persecution in the Germanic countries begun by the bull Summis 
destderantes of Innocent VIII. (5th December 1484), in the 
course of which the two authors of the Malleus maUficarum, 
the inquisitors Sprenger and Institoris (Heinrich Kramer), 
distinguished themselves as much by their knowledge of theoreti- 
cal demonology as by their zeal as persecutors. In France 

> Guillaume tie St Aesoar (4 1272), named after his birthplace 
in the Jui^ was canqa of Beauvais and rector of the university 
of Baris. He was conspicuous as the mouthpiece of the secular 
detw fn their attacks on the tteadicant ordem, the PoTnimcaas fo 
parhcular. 

* Thar name of vmnisrM, i.«. the Vaiudois or Wai d e n sm n heresy, 
had come to be used of witchcraft. 


591 

the secular authority was not long m claiming and obtaining 
jurisdiction over sorcerers (parlement of Pans, 1374), and as 
early as 1378 the university of Pans gave judgment m a case 
of demonology. Those unfortunates who were charged with 
sorcery gained, however, nothing by this change of jurisdiction, 
for they were tnvanably put to death. 

The inquisitors could not take proceedings against Jews as 
such They might profess their religion and ol^rve its rites 
without being in a state of heresy ; they were only 
heretics when they attacked the Christian faith or quJ*ttton 
community, made proselytes, or returned to Judaism eoatbe 
alter being convert^ Further, those who practised 
usury were “ suspected of not holding very orthodox doctrine as 
to theft” (Vacandttrd),and on this account the Inquisition gamed 
a hold on them. Pope Martin V (6th November 1419) authorized 
inquisitors to take proceedings against usurers. 

But these are meiely extensions of competence resulting from 
the works of the casuists , the Inquisition was primarily the 
instrument for the repression of all kmds of breaches 
of orthodoxy Its work m this capacity we will now oib*r$ty 
describe m outline for each of the great countries of to tb» 
medieval Christendom. England, whether before or 
after the establishment of the Inquisition, had but few 
trials for heresy and, particular ist m this as in all her religious 
activity, judged them according to her own discipline, without 
asking Rome for laws or special judges In ri66, a 
few heretics having been apprehended, Henry 11 called 
a council at Oxford and summoned them to appear before it ; 
they all confessed, and were condemned to be scourged, branded 
on the face with the mark of a key, and expelled from the country, 
and by the 21st article of the Assize of Clarendon tlie king 
forbade any one to harbour on their lands or in the house any 
“ of that sect of renegades who had been excommunicated at 
Oxford.” Any one offending against this law was to be “ at 
the king’s mercy ” and his house was to be ” carried outside the 
town and burnt ” The sheriffs were obliged to swear observance 
of this law and to require a similar oath from all barons’ stewards, 
knights and free tenants This was the first civil law against 
heresy since the end of the Roman empire, and preceded the 
famous rescripts of Frederick II against sectaries m the 13th 
century It should, however, be noted that the political acts 
of Henry 11 . and Frederick II drew down the most explicit 
condemnation of the church. Orthodoxy remained almost 
unimpaired in England up till the time of Wychffe. Apparently 
neither the Catlmnst, Waldensian nor Pantheistic heresies 
gamed any footing in Great Britain. The affair of the Templars 
m France, which was quite political, was repeated m England : 
Qement V, having ordered their arrest, Edward II., after much 
hesitation, gave orders to the sheriffs to execute it and then 
decided that the ecdestasttcal law should be applied. The papal 
inquisitors sent to England met with a bad reception, and the 
pope was obliged to forbid them to use torture, which was contrary 
to the laws of the kingdom It was found impossible to establish 
the Templars’ guilt and only canonical peniilties were inflicted 
on them. The rising of the Lollards having alarmed both the 
church and the state, the article De kaerettco cotnburendo was 
established by statute in 1401, and gained a melancholiy' notoriety 
during the religious struggles of the i6tii century ; it seems to 
have been not so much a measure for the safeguarding of dogma 
as a violent assertion of the secular absolutism. It was not 
til! 1676 that Giarles II caused it to be abrogated, and obtained 
a decision that in cases of atheism, Masphemy, heresy, schism 
and other religious offences, the ecclesiasttcal courts should be 
confined to penalties of excommunication, removal from 
office, degradation and other ecclesiastical means of censure, 
to the exclusion of the death penalty. Scotland was much 
later than Englsutd in giving up pmecution and bkxid* g ^ 
shed ; and so late as 1687 a student of medictiie aged * ‘ 
eighteen and named Htkenhead was accused of heresy and 
huiged at Edmburgh. In Ireland Richard de Lederede or 
Lemed, a Franciscan uid bishop of Oatory^ in 1304 prosecuted 
on suspicion of heresy and for sorcery a certain Dame Ahoe 
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Kettle or Kyteler and her accomplices, Petronilla of Meath and 
her daughter Bassilla, who were accused of holding “ nightly 
ireiaad conference with a spirit called Robert Artisson, to 
’ whom she sacrificed m the high way nine red cocks 
and nine peacocks’ eyes.” The lady had powerful connexions, 
and her brother-in-law, Arnold le Powre, seneschal of Kilkenny, 
even went so far as to imprison the bishop. But in spite of the 
refusal of the secular authorities to co-operate with him, the bishop 
was strong enough to force them in 1325 to burn some of the 
accused. Dame Kettle herself, however, who had been cited 
to appear at Dublin before the dean of St Patrick’s, escaped 
with the assistance of some of the nobles to England, Mean- 
while the bishop, who liad attempted to involve Arnold le Powre 
in the same charge, became involved in a quarrel with the 
administrators of the Engbsh government in Ireland ; counter 
charges were brought against him, he was excommunicated 
by his metropolitan, Alexander de Bicknor, archbishop of 
Dublin, and in defiance of the king’s commands, after pub- 
lishing counter charges against the archbishop, he appealed to 
Rome and left the country. In 1335 Benedict XII. wrote to 
Edward III deploring the absence of any inc^uisition in the 
king’s dominions, and exhorting him to lend the aid of the secular 
arm m repressing heresy. Archbishop Alexander, who in 1347 
was denounced as an abettor of heresy, died m 1349, and his 
successor was ordered to chastise those heretics who had taken 
refuge m the diocese from Richard de Lederede’s violence, and 
whom his predecessor had protected Finally, in 1354, Richard 
de Lederede himself was allowed to return to his diocese, where 
his zeal for persecution does not, however, seem to have found 
much further scope. He died in 1360 
The scene of the activities of the monastic Inquisition in France 1 
lay chiefly in the south. The repression of the Albigensian 
heresy (see Albigknses) went on even when its 
importance had quite disappeared. I'he chronicle 
of the inquisitor Guilhem Pelhisso (d. 1268) shows us the most 
tragic episodes of the reign of terror which wasted Languedoc 
for a century Guillaume Arnaud, Peter Celia, Bernard of 
Caux, Jean de St Pierre, Nicholas of Abbeville, Foulques de 
St Georges, were the chief of the inquisitors who played the part 
of absolute dictators, burning at the stake, attacking both the 
living and the dead, confiscating their property and land, and 
enclosing the inhabitants both of the towns and the country 
in a network of suspicion and denunciation. The secular 
authorities were of the utmost assistance to them in this task , 
owing to the confiscations, the crown had too direct an interest 
in the success of the inquisitorial trials not to connive at all their 
abuses. Under the regency of Alphonse of Poitiers Languedoc 
was regularly laid under contribution by the procureur des 
encours. There were frequent attempts at retaliation, directed 
for the most part against the inquisitors, and isolated attacks 
were made on Dominicans. In 1234-1235 there were regular 
risings of the people at Albi and Narbonne, which forced the 
inquisitors to retreat. In 1235 the inquisitors were driven out 
of Toulouse These risings were followed by terrible measures 
of repression, which, in turn, led to violent outbreaks on the part 
of the relatives, friends or compatriots of the sufferers. During 
the night of the 28th or apth of May 1242 the inquisitors and 
their agents were massacred at the castle of Avignonet. This 
massacre led to a persecution which went on without opposition 
and almost without a lull for nearly fifty years. At the beginning 
of the 14th century the terrified people found a defender 
in the heroic Franciscan Bernard D^hcieux. For a inoment 
King Philip the Fair and Pope Clement V seemed to interest 
themselves in the misfortunes of Languedoc, and the king of 
France sent down reformers ; but they had no effect, toeir 
activity bem^ restrained by the king himself, who was alarmed 
at a separatist movement which was arising m Languedoc. 
The work of repression which followed this moment of hope was 
carried out, between 1308 and 1323, by tlie inquisitor Bernard 
Guy, and completed the destruction of the Catharist heresy, 
the appearances of which after,, the middle of the 14U1 centu^ 
became less and less frequent. Other heretics, for a time at least, 


took their place, namely the Spintuals, who had developed 
out of a branch of the Franciscans, and were remotely disciples 
of Joachim, abbot of Floris {q v.), and whom their rigid rule 
of absolute poverty led, by a reaction against the cupidity of 
the ordinary ecclesiastics, to repudiate any hierarchy and to 
uphold the doctrines of Peter John de Oliva against the word 
of the pope. On the 17th of February 1317 John XXII con- 
demned all these irregular followers of St Francis, fraticelh, 
fratres de paupere vita, btzocht or beghini," and the Inquisition of 
Languedoc was at once set in motion against them. Four 
sptrttuales were burnt at Marseilles in 1318, and soon the persecu- 
tion was extended to the Franciscan begutns or iertiani, many 
people being burnt about 1320 at Narbonne, Lunel, Beziers, 
Gtfcassonne, &c. The persecution stopped for lack of an object, 
for the small groups of begums were soon destroyed, and those 
of the Sptrttuales who were not sent to the stake or to prison 
were compelled by the papacy to enter other orders than the 
Franciscan. The Waldenses {q v.) were more difficult to destroy • 
originally less dangerous to the church than the Cathan, they 
resisted longer, and their dispersal m scattered communities 
aided their long resistance 

In the north of France the workings of the Inquisition were 
very intermittent ; for there were fewer heretics there than in 
the south, and as they were poorer, there was less zeal on the 
part of the secular arm to persecute them. At its outset, how- 
ever, the Inquisition in the north of France was marked by a 
senes of melancholy events : the inquisitor Robert le Bougre, 
formerly a Catharist, spent six years (1233-1239) in going through 
the Nivemais, Burgundy, Flanders and Champagne, burning 
at the stake in every place unfortunates whom he condemned 
without a judgment, supported as he was by the ecclesiastical 
authorities and by princes such as Theobald of Champagne 
The pope was forced to put a check on his zeal, and, after an 
inquiry, condemned him to imprisonment for life. We know 
that theie were inquisitors settled in lie de France, Orl^anais, 
Touraine, Lorraine and Burgundy during the 12 th century, 
but we know next to nothing of what they did In the 14th 
century, the Flemish and German heresies of the Free Spirit 
made their appearance in France , m 1310 a heretic named 
Marguerite Porette was burnt at Pans, and m 1373 another 
named Jeanne Daubenton, both of whom seem to have professed 
a kind of rudimentary pantheism, the latter being the head of 
a sect called the Turlupms The Turlupins reappeared in 1421 
at Arras and Douai and were persecuted in a similar way. But 
in the 15th century, with the exception of a few condemnations 
aimed against the Hussites, the Inquisition acted but feebly 
against heresy, which, as in the famous case of the “ Vauderie ” 
of Arras, was often nothing but fairly ordinary sorcery. 

From the middle of the 14th century onward, the parlement 
had taken upon itself the right of hearing appeals from persons 
sentenced by the Inquisition. And the University again, by 
its faculty of theology, escaped the jurisdiction of the Inquisition. 
It was these two great bodies which at the time of the Re- 
formation took the place of the Inquisition m dealing with 
heresy. 

In Italy heresy not infrequently took on a social or political 
character , it was sometimes almost indistinguishable from the 
opposition of the Ghibellines or the communalist ^ 
spirit of independence. Lombardy, besides a number 
of Cathan, contained a certain number of vaguely-defined sects 
against whom the efforts of the Apostolic Visitors sent by 
Innocent III. were not of much effect. From the very earliest 
days of the Inquisition, John of Vicenza, Roland of Cremona 
and Rassiero Sacchom directed their persecutions against 
Lombardy, and especially against Milan. St Peter Martyr, 
who was conspicuous for his bigoted violence, was assassinated 
in 1252. On the 20th of March 1256 Alexander IV. ordered the 
provincial of the fnar preachers of Lombardy to increase the 
number of inquisitors in that province from four to eight. At 
Florence both heresy and GhiwUimsm were alike crushed by 
the terrible severities of Fra Ruggien, and indulgences were 
promised to all whd should aid in the extinction of heresy in 
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Tuscany. Certain districts revolted against this violence, 
which threatened to devastate Italy as it had devastated 
Provence , in 1277 Fra Corrado Pagano was killed on an expedi- 
tion against the heretics of the Vattellme, and two years after 
the people of Parma rose against the inquisitors. Besides, 
this reign of terror only raised to a furious pitch the passionate 
and independent piety of the Italian peoples. The body of a 
heretic, Armanno Ponzilupo, who was killed at Ferrara m 1269, 
was venerated by the people, and his mediation was even 
invoked, until the Inquisition had to suppress this cult But 
It had a harder struggle against the successes of Gerard Legarelli, 
and especially Dolcino (see Apostolici), which only came to an 
end after a long and difficult trial of the adepts of the Messianist 
sect of Guglielma, some of whom belonged to the noble families 
of Lombardy. Up till the beginning of the 14th century, how- 
ever, the power of the Inquisition steadily increased, and at 
this period 2 ^nghino Ugolini appeared as the most skilful 
exponent of its theory and procedure. About the same time 
Charles of Anjou intioduced the Inquisition into the Two Sicilies, 
but It could rarely effect anything there , the religious cohesion 
of the country was weak, and refugees were sure of safe hiding, 
both Waldenses and Fraticelli being frequently harboured 
there. When Sicily passed into the hands of Peter III. of 
Aragon, moreover, it came into a position of open hostility 
to the Holy See and became a refuge for heretics 
Venice always preserved its autonomy as regards the repression 
of heresy, she was perfectly orthodox, but remained entirely 
independent of Rome , Innocent IV. sent inquisitors there, but 
the heretics continued actually to be subject to the secular 
tribunals. In 1288 a compromise was arrived at, and the papal 
Inquisition was admitted into the republic, but only on con- 
dition that It should remain under the control of the secular 
power , thus there was established a mixed r^ime which sur- 
vived till the last days of the Venetian state. In Savoy the 
Inquisition constantly carried on severe measures against the 
Waldenses of the Alps During the 14th and 15th centuries 
there was an uninterrupted succession of trials 
As regards the papal states, “ it was in the nature of things 
that, by a confusion of the two personages, the pope should 
consider all opposition to him qua Italian prince as 
^*th0 resistance offered to the head of the church, t e. to the 
Cbunb. church ” (Ch V. Langlois) The Colonna had a personal 
animosity against the Gaetani, therefore Boniface 
VIII., a Gaetano, declared the Colonna to be heretics Rienzi was 
accused of heresy for having questioned the temporal sovereignty 
of the pope at Rome The Venetians, who in 1309 opposed the 
annexation of Ferrara by Clement V. to the detriment of the 
house of Este, were proclaimed heretics and placed under the 
ban of Christendom. Savonarola was attacked because he 
interfered with the policy of Alexander VI. at Florence. It 
was this same desire for the hegemony of Italy which inspired 
the attitude of the popes throughout the middle ages, causing 
them to excommunicate, apparently without reason so far 
as doctrine was concerned the Visconti of Milan, the Della 
Scala of Verona, the MafIredi of Faenza, &c., and prompting 
them to lay under an interdict or preach a crusade against 
certain rebellious great towns (Clement V. against Venice, 
John XXII. against Milan). Further, m each of the great 
cities of Lombardy and Tuscany, the papal party directed the 
local inquisition, and this power was rarely abused. 

In Germany heresies, especially of a mystical character, were 
numerous m the middle ages ; some of them affected the mass 
atfWMay. people, and led to religious and social movements 

of no little importance. The repression of heresy went 
on by fits and starts, and the Inquisition was never exercised 
so regularly in the Germanic as in certain of the Latin countries. 
At the outset of the 13th century persecutions of the Waldenses 
and Ortlibaru (followers of Ortlieb of Strassbuig, c. 1200) took 
place at Strassburg; measures were taken lo^ly until, m 
1231, Gregory IX. issued definite instructions to the German 
prelates with a view to a r^lar repression of heresy, and gave 
full powers to execute them to Conrad of Marburg. Certain 


nobles having offered him resistance, he preached a crusade 
a^Dst them, but died by the hand of an assassin. The council 
of Mainz (April 1234) dealt gently with Conrad’s murderers, 
but severely with the false witnesses whom he had employed 
Shortly before (February 1234), the diet of Frankfort had 
decided, in spite of the pope’s injunctions, that the destruction 
of heresy should be entrusted to the ordinary magistrates. Anil 
besides, thanks to the struggle between the Empire and the 
papacy, the German prelates always limited the prerogatives 
of the papal Inquisition Again, by the municipal laws of the 
north (Sachsensptegel) the ecclesiastical jurisdiction in the matter 
of heresy was very much limited, while the Schwabempiegel 
(municipal laws for southern Germany) does not seem to Ixj aware 
of the existence of any inquisitional jurisdiction or procedure 
When in the 14th century communities of Beghards developed 
with extraordinary rapidity, it was the episcopal authority, 
lx)th at Cologne and Strassburg, which undertook to deal with 
these groups of sectaries, and at the very height of the conflict 
between the Empire and the papacy Marsilius of Padua, the 
theoretical exponent of the imperial rights, attributes to the 
secular judge the right and obligation to punish heresy, the 
priest’s role being merely advisory In 1353 Innocent VI tned 
to implant the papal Inquisition in Germany once for all , its 
success was but short, and Urban V.’s attempt m 1362 succeeded 
little better, in spite of the fact that Charles IV (edicts of 
Lucca, June 1369) gave him the support of the secular power. 
Towards 1372, however, Gregory XX succeeded in regularizing 
the exercise of the powers of the papal inquisitors on German 
soil , and the latter, notably Kerlinger, Hetstede, &c , set to 
work to destroy the communities of the Beghards, to burn their 
books, to close those beguinages which were under suspicion, 
and to check by more or less violent means mystical epidemics 
such as those of the “ flagellants,” ” dancers,” &c But these 
measures provoked angry protests from the people, the secular 
magistrates and even the bishops, so that Gregory XI , perceiving 
that he was face to face with the popular party, invited the 
bishops to control the inquiries of his own envoys. At the end 
of the 15th century the two inquisitions were acting con- 
currently. 

In Bohemia and the provinces subject to it the Waldenses 
had found their chosen country, and by the middle of the 13th 
century their propaganda was very flourishing. In 
1245 Innocent IV. ordered the bishops to prosecute 
them with the aid of the secular arm, and in 1257, at the request 
of King f'remysl Ottokar IL, Alexander IV. introduced the 
Inquisition into Bohemia. But from this date till 1335 inquisi- 
torial missions succeeded one another without effecting any 
sensible diminution in the material and moral strength of the 
heresy. The Waldenses had been joined by other sectaries, the 
Luciferani, and especially the Brethren of the Free .Spirit It 
was in vain that the bishops of Bohemia and Silesia earned 
on during the second half of the 14th century an active campaign 
against heresy , the spirit of cnticism which had ansen with 
regard to the morals, and even to the dogmas of the church, was 
already preparing the way for Hussitism 

In the regions east of the Adriatic, Catharism, the first com- 
munities of which had very probably settled here, was supreme m 
the time of Innocent III. and Honorius III. llie first 
Dominicans who established themselves in these parts JefUn 
had much to suffer from the aggression of those very 
heretics whom they had come to convert Gregory XI , 
implacable in his persecution of Catharism, preached a crusade 
against them in 1234, and Bosnia was laid waste by fire and 
sword But m spite of these violent measures Catharism only 
gained stren^h in the churches of Bulgaria, Rumania, Slavonia 
and Dalmatia. In 1298 Boniface VIII. tried to organize the 
Inquisition there, but the project rwnained fruitless The 
attempt was revived in 1323 by John XXII. with doubtful 
success. The persecutions undertaken in the 14th and 15th 
centuries merely resulted in binding the Cathari to the invading 
Turks, with whom they found more tolerance than with the 
Slav lances converted to Roman orthodoxy. 
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In Spain the papal Inquisition could gain no solid footing 
in the middle ages Spain had been, m turn or simultaneously, 
Arian under the Visigoths, Catholic under the Hispano- 
*** Romans, Mussulman by conquest, and under a regime 
of religious peace Judaism had developed there After the 
rteronquest, and even at the height of the influence of the Cathari 
its heresies had been of quite minor importance. At the end of 
the 12th century Alphonso II. and Peter II. had on principle 
promulgated cruel edicts against heresy, but the persecution 
seemed to be dormant By the bull Derhmnte of the 26th of 
May 1232 inquisitors were sent to Aragon by Gregory IX. on 
the request of Raymond of Penaforte, and by 1237-1238 the 
Inquisition was practically founded But as early as 1233 
King James I had promulgated an edict against the heretics 
which quite oponlv put the Inquisition in a subaltern position, 
and secularized a great part of its activities. The people, more- 
over, showed great hostility towards it The inquisitor Fray 
Pedro de Cadrayta was murdered by the mob, and in 1235 the 
Cortes, with the consent of King James, prohibited the use of 
inquisitorial procedure and of the torture, as constituting a 
violation of the Fueros, though they made no attempt to give 
effect to their prohibition. In Castile Alphonso the Wise had, 
by establishing in his Ftiero Real and his Stete Parttdav an 
entirely independent secular legislation with regard to heretics 
(1255), removed his kingdom from all papal interference At the 
opening of the t4lh century Castile and Portugal had still no 
Inquisition. But at that time in Spain orthodoxy wew generally 
threatened only by a few Fraticelli and Waldenses, who were not 
numerous enough to call for active repression The Spanish 
inquisitor Nicholas Eymerich, the author of the famous Dtrec- 
tonum Inqtttstl&rtm, had rarely to exercise his functions during 
the whole of his long career (end of t4th century) It was not 
against heresy that the church had to direct its vigilance A 
mutual tolerance between the different religions had in fact 
sprung up, even after the conquest , the Christians m the 
north recognized the Mahommedan and Jewish religions, and 
Alphonso VI of Castile took the title of imperador de las dos cultos 
But for a long time past both the decisions of councils and papal 
briefs had proclaimed their surprise and indignation at this 
ominous incliffefence. As early as 1077 the third council' of 
Rome, end in 1081 Gregory VII., protested against the admission 
of Jews to public offices in Spam. Gement IV , m a brief of 
1266, exhorted Jafoes I of Aragon to expel the Moors from his 
dominions. In 1278 Nicholas III. blamed Peter III. for having ' 
made a truce with them. One of the canons of the council of 
Vienne (1311-^1312) denounces as intolerable the 'faert that 
Mahommedan prayers were still prodaimed from the top of 
the mosques, and under the influence of this council the Spanish 
councils of Zamora (1313) and Valladbhd (1322) came to decisions 
which soon led to violent measures against the Mudegares 
(Mussulmans of the old Christian provinces). Already m i2to 
massacres of Jews had taken place under the inspnatioh of 
Arnold of Narbontte, the papal legate ; m 1276 fresh disturbances , 
took place as a result of James I ’s refoxal to obey tftie order of • 
Clement IV., who had called upon him to expel' the Jews from 
his dominions. In 1278 Nicholas IV. commanded the general ' 
of the Dominicans to send ftiats into tdl parts of the kingdom • 
to work for the conversion of the JeWS) and dHlw lip'hrtaof those 
who should refuse to be baptised. It was in vain that a few ; 
princes such as Peter III. or Ferdinand of Gasole interfered ; rtie 
Spanish clergy directed the perseeutioii With ever increasing 
zeal. In the 14th century the massacres increased, and duvmg 
the year whole towns were destroy^ by 'Are and swind) ! 
while at ValenCtt eleven tho>asand forted baptisms took place« ' 
In the 15th centt^ the persecution continued in the same way} i 
it can only be saM that the years 144^, 1469, i47o> 14^3^ ^ 

marked by the greatest bloodshed. MdnsOv^, ((he Mudegates j 
were albo subjected to these baptisms and massadfes e* muio* < 
FVom those, or the chddren of mm who had escaped d^vth by | 
baptism, was formed the dassolf fleiktW’Mtx or the tatter j 

name being oondned to the converted Jewni This etai» weis I 
still further increased after the concitfesc of Che leiing^m iad ' 


Granada and the completion of the conquest by Ferdinand and 
Isabella, and after the pacification of the kin^oms of Aragon 
and Valencia by Charles V. The Mahommedans and Jews m 
these parts were given the choice between conversion and exile. 
Being of an active nature, and desiring some immediate powers 
as a recompense for their moral suffenngs, the Jewish or Mussul- 
man Converses soon became rich and powerful. In addition to 
the hatred of the church, which feared that it might quickly 
become Islamized or Judaized m this country which had so 
little love for theology, hatred and jealousy arose also among 
laymen and especially m the rich and noble classes Lttnpteza, 
1 e. purity of blood, and the fact of being an “ old Christian ” 
were made the conditions of holding offices. It is true, this 
mistrust had assumed a theological form even before the Mahom- 
medan conquest. As early as 633 the council of Toledo had 
declared heretics such converts, forced or voluntary, as returned 
to then old religion When this principle was revived and, 
whether through secular jealousy, religious dislike or national 
pnde, was applied to the Conversos, an essentially national 
Inquisition, directed against local heretics, was founded in Spain, 
and founded without the help of the papacy It was created 
in 1480 by Ferdinand and Isabella Sixtus IV had wished the 
papal Inquisition to be established after the form and spirit of 
the middle ages , but Ferdinand, m his desire for centralization 
(his efforts in this direction had already led to the creation of the 
Holy Hermandad and the extension of the royal jurisdiction) 
wished to establisli an inquisition which should be entirely 
Spanish, and entirely royal Rome resisted, but at last gave 
way. Sixtus IV , Alexander VI , Innocent VIII., Julius II 
and after them all the popes of the 16th century, saw m this 
secular attempt a great power in favour of oi^odoxy, and 
approved it when established, and on seeing its constant activity 
TTie Inquisition took advantage of this to claim an almost complete 
autonomy The decisions of the Roman Congregation of the 
Index were only valid for Spam if the Holy Office of Madrid 
thought good to countersign them , consequently there were 
some books approved at Rome and proscribed m the peninsula, 
such as the Htstona pelapana of Cardinal Nores, and some which 
were forbidden at Rome and approved m the peninsula, such 
as the writing of Fathers Mateo Moya and Juan Batitista Poza 
The Spanish Holy Office perceived long before Rome the dangers 
of mysticism, and already persecuted the mystics, the Alumbrados 
while Rome (impervious to Molimsm) still favoured them. 
“ Durmg the last few centuries the church of Spain was at once 
the most orthodox and tbe most independent of the national 
churches ”(Ch V Langlois) There was even a financial dispute 
between the Inquisition and the papacy, m which the Inquisition 
had the better of the argument ; the Roman Penitentiary sold 
exemptions from penalties (involving loss of civil rights), such as 

S risen, the galleys and wearing the sanbemto, and disp^sations 
■om iffie enme of Marrania (secret Judaism). The mtpnsiton^ 
tried to gam control of this sale, and at a much higher price, and 
were seconded in this by the kings of Spam, who saw that it was 
to their own interest. At first they tried a compromise ; the 
unfortunate inctmis had to pay twice, to the pope and to the 
Inquisition. But the payment to the pope was hdd by the 
Inquisition to reduce too much its own share of the confiscated 
property, and the struggle continued throughout the first half 
of the i6th century, the Curia finally trium^ing, thanks to the 
energy of Paul III. Since, however, toe Inquisition continued to 
threaten the holders of papal dispensations, most Of them found 
it prudent to demwid a definite rtoabifitation, in retom tor 

K iOrits both to (he and the Inquisition As a national 

utkm the Inquisition had first of aH the advantage of a 
very strong centtoiization and very rapid procedure, consiStmg 
as A did of an organiisation of locid tribunals with a supreme 
council at Madrid, the Suprem, The grand inquisitor was 
ax a^t«i 4 -presid«nt life of toe royal council of the Inquisition. 

It was the gfttwd inquisitor, Geweml Jimenez de asneros, who 
set ter mofSoh t!he ‘tequizitoriaff tribunals of Seville, Cordova, 
Jaen, Toledo, Ifurtte, TanadoHd and Calahorra. There was no 
Madrid^tSlfhe tkneof Philip IV. The htqinbitor- 



INQUISITION 


grneral of Aragon established inquisitors at Saragossa, Barcelona, 
Valencia, Majorca, Sardinia, Sicily and Pampeluna (moved later 
to Calahorra). From the very beginning the papacy strengthened 
this organization by depriving the Spanish metropolitans, by 
the bull of the 25th of September 1487, of the right of receiving 
appeals from the decisions given jointly by the bishops of the 
various dioceses, their suffragans and the apostolic inquisitors, 
and by investing the inquisitor-general with this right. And, 
more than this, Torquemada actually took proceedings against 
bishops, for example, the accusation of heresy against Don 
Pedro Aranda, bishop of Calahorra (1498) ; while the inquisitor 
Lucero prosecuted the first archbishop of Granada, Don Ferdi- 
nando de Talavera. Further, when once the Inquisition was 
closely allied to the ctown, no Spaniard, whether clerk or layman, 
could escape its power Even the Jesuits, though not till after 
1660, were put under the authority of the Suprema The 
highest nobles were kept constantly under observation ; during 
the reigns of Charles III and Charles IV. the duke of Almodovar, 
the count of Aranda, the great writer Campomanes, and the two 
ministers Melchior de Jovellanos and the count of Florida- Alanca, 
were attacked by the Suprema But the descendants of Moors 
and Jews, though they were good Chnstians, or even nobles, 
were most held m suspicion. Even during the middle ages the 
descendants of the Paterenes were known, observed and de- 
nounced In the eyes of the Inquisition the taint of heresy was 
even more indelible. A family into which a forced conversion 
or a mixed marriage had introduced Moorish or Jewish blood 
was almost entirely deprived of any chance of public office, 
and was bound, m order to disarm suspicion, to furnish agents 
or spies to the Holy Office The Spaniards were very quick to 
accept the idea of the Inquisition to such an extent as to look 
upon heresy as a national scourge to be destroyed at all costs, 
and they consequently considered the Inquisition as a powerful 
and indispensable agent of public protection , it would be going 
too far to state that this conception is unknown to orthodox 
present-day historians of the Inquisition, and especially certain 
Spanish historians (cf the preface to Menendez y Pelayo’s 
Heterodoxos espaHoUs), As had happened among the Albigenses, 
commerce and industry were rapidly paralysed m Spam by this 
odious regime of suspicion, especially as the Coniiersos, who 
inherited the industrial and commercial capacity of the Moors 
and Tews, represented one of the most active elements of the 
population Besides, this system of wholesale confiscations 
might reduce a family to beggary in a single day, so that all 
transactions were liable to extraordinary risks. It Nvas in vam 
that the Counsellors of Charles V, and on several occasions 
the Cortes, demanded that the inquisitors and their countless 
agents should be appointed on a fixed system by the state ; the 
state, and above all the Inquisition, refused to make any such 
change. Ttie Inquisition preferred to draw its revenues from 
heresy, and this is not surprising if we Chink of the economic 
aspect Of the Albigenslan Inquisition , the system Of encot&s 
was simply made general in Spam, and managed tb exist there 
for three centuries. In the ceise of the Inquisition m Languedoc, 
there still remamed the possibility of an appeal to the king, 
the inquisitors, or more rarely the pope, against these extortions , 
but there w&s nothing of the kind m Spam. The Inquisition and 
the Crown could refuse each other nothing, and appeals to the 
pope met with their united resistance. As early as the reign of 
Ferdinand certain rich Cmversos who had bought letters of 
indulgence from Uie Holy See were nevertheless prosecuted 
by I^Vdinand and Torquemada, m spite of the protests of 
Sixtus IV. The papacy met with the most serious checks under 
the Bourbons; Philip V. forbade all his subjects t» carry appeals 
to Rome, or to nmke public any papal f^iefs without the royal 

The political aspect of the work and character of the Inquisi- 
tion l&s been very Aversely estimated ; it is a serious errw' to 
attri^te to it, as has tOo often beeh done^ extreme ideas of 
equality, or ecten to represent ft as having fatnoured centridizatito 
and a royal absolutism tb the same extent as the Ihquisition of 
the 1 jth and z4th centuries in Languedoc. it was a mere 


coincidence,’' says H C Lea, " that the Inquisition and absolut- 
ism developed side by side m Spam.” The Suprema did not 
attack all nobles as nobles ; it attacked certam o£ them as 
Corner SOS, and the Spanish feudal nobles were sure enough of 
their Itmpteza to have nothing to fear from it But it is undeni- 
able that It frequently tended to constitute a state within the 
state At the time of their greatest power, the inquisitors paid 
no taxes, and gave no account of the confiscations which 
they effected , they claimed for themselves and their agents the 
right of bearing arms, and it is well known that their declared 
adversaries, or even those who blamed them in some respects, 
were without fail prosecuted for heresy. But that was not the 
limit to their pretensions In 1574, undei Philip II , there was 
an idea of instituting a military order, that of Santa Maria de la 
Espada Blanca, having as its head the grand inquisitor, and to 
him all the members of the order, t e, all Spamards distinguished 
by Itmpteza of blood, were to swear obedience in peace and m war. 
Moreover, they were to recognize his jurisdiction and give up to 
him the reversion of their property. Nine provinces had already 
consented, when Philip 11 . put a stop to this theocratic movement, 
which threatened his authority It was, however, only the 
Bourbons, who had imbibed Galilean ideas, who by dmt of 
perseverance managed to make the Inquisition subservient to 
the Crown, and Charles III , ” the philosopher king,” openly 
set limits to the privileges of the inquisitors Napoleon, on 
his entry into Madrid (Dumber 1808), at once suppressed the 
Inquisition, and the extraordinary general Cortes on the lath 
of February 1813 declared it to be incompatible with the constitu- 
tion, in spite of the protests of Rome. Ferdmand VII. restored 
it(July 21, i8i4)on his return from exile, but it was impoverished 
and almost powerless. It was again abolished as a result of the 
Liberal revolution of ^820, was restored temporarily m 1823 after 
the French military intervention under the due d’Angouleme, 
and finally disappeared on the 15th of July 1834, when Queen 
Chnstina allied herself with the Liberals. “ It was not, however, 
till the 8th of May 1869 that the principle of religious liberty 
was proclaimed m the peninsula , and even since then it has been 
limited by the constitution of 1876, which forbids the public 
celebration of dissident religions ” (S. Reinach). In 1816 the 
pope abolished torture m ail the tnbuUals of the Inquisition. 
It IS a too frequent practice to represent aS peculiar to tlie Spanish 
Inquisition modes of procedure in use for a long time in the 
inquisitorial tribunals of the rest of Europe, There ire no special 
manuals, or praettea, for the inquisitorial procedure in Spam ; 
but the few distinctive characteristics Of this procedure may be 
mentioned. The Suprema allowed the accused an advocate 
chosen from amOng thfe members or familiars of the Holy Office , 
tiiis privilege was obviously illusory, fOr the advocate was chosen 
and paid by the tribunal, and could only interview the accused 
in presence of an inquisitor and a secretary The theological 
exammatioh was a delicate and minute proceeding , the “ quali- 
ficators of the Holy Office,” special functionaries, whose equivalent 
can, however, easily be found in the medieval Inquisition, 
charged those books or speeches which had incurred “ tileological 
censures,” with " slight, severe or violent ” suspicion. There 
Was no challenging of witnesses , on the contrary, witnesses 
who were object to were allowed to give evidence on the most 
important points of the Case. The torture, to the practice of 
Whidt the Spanish Inquisition certainly added new refinements, 
was originaHy very much objected to by the Spamards, and 
Alphnnso X. pfrohibited it in Aragon ; later, especially m the 
iSth, i6th and 17th centuries it was apphed quite shamelessly 
on the least suspicion. But by the end of the i8th century, 
according to Lforentb, it had not been em|^yed for a long time , 
the /frarf, howtver, habitually demanded it, and the accused 
always went m dread of it. The punbhment of death by burning 
was much more often employed by the Spanish than by the 
medieval Inquisition; about 2000 persons wefe burnt m 
TorqttemOda's dayi Penitents were not always reconciled, as 
they were in the Puddle ages, but those condemned to be burnt 
were M a rule strilii^^ previously. 

With the esEtension of the Spanish colonial empire the 
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Inquisition spread throughout it almost contemporaneously with 
Spanisb Catholic faith. Ferdinand IV. decreed the estab- 
•ndPortu- lishment of the Inquisition m America, and Jimenes 
guata in 1516 appointed Juan Quevedo, bishop of Cuba, 
Coioaiaa. mquisitor-general delegate with discretionary powers. 
Excesses having been committed by the agents of the Holy 
Office, Charles V. decreed (October 15, 1538) that only the 
European colonists should be subject to the jurisdiction of the 
Inquisition ; but Philip II. increased the powers of the inquisitors’ 
delegate and, in 1541, established on a permanent basis three 
new provinces of the Inquisition at Lima, Mexico and Cartagena. 
The first auto-da~fi took place at Mexico in 1574, the year in 
which Hernando Cortez died The Inquisition of Portugal 
was no less careful to ensure the orthodoxy of the Portuguese 
colonies. An Inquisition of the East Indies was established at 
Goa, with jurisdiction over all the dominions of the king of 
Portugal beyond the Cape of Good Hope. Finally Philip II. 
even wished to establish an itinerant Inquisition, and at 
his request the pope created, by a brief of the 21st of 
July 1571, the “ Inquisition of the galleys,” or “of fleets and 
armies ” 

After the expulsion of the Jews under Isabella the Catholic 
(1492), followed under Philip III. by that of the Moriscoes(i6o9), 
the Inquisition attacked espei ially Catholics descended 
mcUvttiaa infidels, the Marranes and Conversos, who were, 

attba not without reason, suspected of often practising m 
Spaaiab se( ret the rites of their ancestral religions As late as 
^ secret association was discovered at Madrid, 
consisting of twenty families, havmg a rabbi and a 
synagogue. In 1727 a whole community of Monscoes was 
denounced at Granada, and prosecuted with the utmost rigour. 
Again, a great number of people were denounced, sent to 
the galleys, or burnt, for having returned to their ancestral 
religion, on the flimsiest of evidence, such as making ablutions 
during the day time, abstaining from swine’s flesh or wine, 
using henna, singing Moorish songs, or possessing Arabic manu- 
scripts During the 16th and 17th centuries the Inquisition m 
.Spam was directed against Protestantism The inquisitor 
general, Fernando de Valdi^s, archbishop of Seville, asked the 
pope to condemn the Lutherans to be burnt even if they were 
not backsliders, or wished to be reconciled, while in 1560 three 
foreign Protestants, two Englishmen and a Frenchman were 
burnt in defiance of all international law. But the Reformation 
never had enough supporters in Spain to occupy the attention 
of the Inquisition for long. After the Marranes the mystics 
of all kinds furnished the greatest number of victims to the 
terrible tribunal. Here agam we should not lose sight of the 
tradition of the medieval Inquisition , the mysticism of the 
Beghards, the Brethren of the Free Spirit and the innumerable 
pantheist sects had been pitilessly persecuted by the inquisitors 
of Germany and France during the 14th and J5th centuries. 
The Illuminati {alumbrados), who were very much akin to the 
medieval sectaries, and the mystics of Castile and Aragon were 
ruthlessly examined, judged and executed. Not even the most 
famous persons could escape the suspicious zeal of the inquisitors 
Valdes and Melchior Cano The writings of Luis de Granada 
were censured as containing cosas de alumbrados. St Ignatius 
de Loyola was twice imprisoned at the beginning of his career , 
St Theresa was accused of misconduct, and several times de- 
nounced ; one of her works, Conceptos del amor divtno, was 
prohibited by the Inquisition, and she was only saved by the 
personal influence of Philip II Countless numbers of obscure 
visionaries, devotees both men and women, clerks and laymen, 
were accused of Illuminism and perished in the fires or the 
dungeons of the Inquisition. From its earliest appearance 
Molinosism was persecuted with almost equal ngour. Molinos 
himself was arrested and condemned to perpetual imprisonment 
(1685-1687), and during the 18th century, tUl 1781, several Molin- 
osists were burnt. The Inquisition also attacked Jansenism, 
freemasonry (from 1738 onwards; cf. the bull In emtnenit) ajid 
“ phUosophism,” the learned naturalist Jos6 Clavigo y Faxarcho 
(1730-18^), the mathematician Benito Bails (i730~z797). 


the poet Tomas de Inarte, the mmisters Clavigo Ricla, Aranda 
and others bemg prosecuted as “ philosophers.” Subject also 
to the tribunal of the Holy Office were bigamists, blasphemers, 
usurers, sodomites, pnests who had married or broken the 
secrecy of the confessional, laymen who assumed ecclesiastical 
costume, &c “ In all these matters, though the Inquisition 
may have been indiscreet in meddling with affairs which did not 
concern it, it must be confessed that it was not cruel, and that it 
was always preferable to fall into the hands of the Inquisition 
rather than those of the secular judges, or even the Roman 
inquisitors ” (S. Remach). Apart from certain exceptional 
cruelties such as those of the Inquisition of Calahorra, perhajis 
the greatest number of executions of sorcerers took place m the 
colonies, in the Philippines and Mexico. In Spain the persetu- 
tion was only moderate , at certain times it disappeared almost 
completely, especially in the time of the clear-sighted inquisitor 
Salazar. 

Two features of the Spanish Inquisition are especially note- 
worthy the prosecutions for “ speeches suspected of heresy” 
and the censure of books. The great scholar Pedro de Lerma, 
who after fifty years at Pans (where he was dean of the faculty of 
theology) had returned to Spain as abbot of Compluto, was called 
upon in 1537 to abjure eleven “ Erasmian ” propositions, and 
was forced to return to Pans to die Juan de Vergara and his 
brother were summoned before the Inquisition for favouring 
Erasmus and his writings, and detained several years before 
they were acquitted. Fray Alonso de Virues, chaplain to 
Charles V., was imprisoned on an absurd charge of depreciating 
the monastic state, and was only released by the pope at the 
instance of the emperor. Mateo Pascual, professor of theology 
at Alcala, who had in a public lecture expressed a doubt as to 
purgatory, suffered imprisonment and the confiscation of his 
goods A similar fate befell Montemayor, Las Brozas and Luis 
de la Cadena. 

The censure of books was establi.shed m 1502 by Ferdinand 
and Isabella as a state institution. All books had to pass through 
the hands of the bishops , in 1521 the Inquisition took upon 
Itself the examination of books suspected of Lutheran heresy 
In 1554 Charles V divided the responsibility for the censorship 
between the Royal Council, whose duty it was to grant or refuse 
the imprimatur to manuscripts* and the Inquisition, which 
retained the right of prohibiting books which it judged to be 
pernicious; but after 1527 it also gave the licence to print 
In 1547 the Suprema produced an Index of prohibited books, 
drawn up m 1546 by the university of Louvain , it was completed 
especially as regards Spanish books, in 1551, and several later 
editions were published. Moreover, the ret'isores de Itbros might 
present themselves m the name of the Holy Office in any private 
library or bookshop and confiscate prohibited books. In 1558 
the penalty of death and confiscation of property was decreed 
against any bookseller or individual who should keep in his 
possession condemned books. The censure of books was 
eventually abolished m 1812. 

Bibuography. — A critical bibliography was drawn up by P. 
Fredencq in the preface to the French translation (1900) of H. C 
Lea's important standard work History of the Inquisition in the 
Middle Ages (3 vols , London, 1888) See also J Havet, L’Hiriste 
et le bras sicidter au moyen Age lusqu'au XIII* st^cle in CEuvres 
computes, vol u (Paris, 1896) , Ch V Langlois, L'lnqmsition d'apris 
des travaux rtcents (Paris, 1901) , Douais, L‘ Inquisition (Pans, 1907), 
E Vacandard, Vlnquisition (Pam, 1907) I Douais, Documents pour 
servtr 4 I’histoire de V inquisition dans le Languedoc (2 vols , Pans, 
1900) , D61hnger, Beitrdge xur Sekter^eschichte des MiHelalters 
(2 vols., MunuA, 1890). The second vomme is composed of docu- 
ments) : Molinier, L’lnquisthon dans le nudi de la France au 
XU I* et at* XIV* Slide fyude sur les sources de son histoire (Pans, 
1880) ; P. Fredencq, Corpus documentorum in^isitionis haereticae 

? ravitatis neerlandicae (1205-1525) (4 vols , Ghent, 1889-1900), 
anon, Histoire des tnbunaux de I’lnquisition en France (l^ns, 
1893) , Hansen, Inquisition, Hexenwahn und Hexenverfolgung 
(Munich, 1900) ; Llorente, Histoire criUque de I'inquisttion d'Espagne 
I4 vds, Pans, i8x8) ; H. C Lea, History of the Inquisition of 
Spam (5 vols., London, 1905-1908), S. Reinach, articles on 
Lea’s History of the fH^tsthon of Spam in the Revue critique 
(1906, 1907, 1908) amd CuUes, mythes et religions (Paris, 1908), 
tomeiii (P A.) 
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INSANITY (from Lat. in, not, and sanus, sound), a generic 
term applied to certain morbid mental conditions produced 
by defect or disease of the brain. The synonyms in more or less 
frequent use are lunacy (from a supposed influence of the moon), 
mental disease, alienation, derangement, aberration, madness, 
unsoundness of mind. The term Psychiatry (\tvx>/, mind, and 
iarptia, treatment) is applied to the study and treatment of 
the condition 

I. Medical and General 

There are many diseases of the general system productive 
of disturbance of the mental faculties, which, either on account 
Deti ttto transient nature, from their being associated 

“ with the course of a particular disease, or from their 
slight intensity, are not included under the head of insanity 
proper From a strictly scientific point of view it cannot 
be doubted that the fever patient in his delirium, or the 
drunkard in his excitement or stupor, is insane , the brain of 
either being under the influence of a morbific agent or of a poison, 
the mental faculties are deranged ; yet such derangements 
are regarded as functional disturbances, t e disturbances pro- 
duced by agencies which experience tells will, in the majority 
of cases, pass off within a given period without permanent 
results on the tissues of the organ The comprehensive scientific 
view of the position is that all diseases of the nervous system, 
whether primary or secondary, congenital or acquired, should, in 
the words of Gnesinger, be regarded as one inseparable whole, 
of which the so-called mental diseases comprise only a moderate 
proportion However important it may be for the physician 
to keep this principle before him, it may be freely admitted that 
It cannot be carried out fully in practice, and that social considera- 
tions compel the medical profession and the public at large to 
draw an arbitrary line between such functional diseases of the 
nervous system as hysteria, hypochondriasis and delirium on the 
one hand, and such conditions as manta, melancholia, stupor and 
dementia on the other. 

All attempts at a short definition of the term “ insanity ” 
have proved unsatisfactory , perhaps the nearest approach 
to accuracy is attained by the rough statement that it is a 
symptom of disease of the brain inducing disordered mental symptoms 
— the term disease being used in its widest acceptance. But 
even this definition is at once too comprehensive, as under it 
might be included certain of the functional disturbances alluded 
to, and too exclusive, as it does not comprehend certain rare 
transitory forms. Still, taken over all, this may be accepted as 
the least defective short definition , and moreover it possesses 
the great practical advantage of keeping before the student the 
primary fact that insanity is the result of disease of the brain 
(see Brain, and Neuropathology), and that it is not a mere 
immaterial disorder of the intellect. In the earliest epochs of 
medicine the corporeal character of insanity was generally 
admitted, and it was not until the superstitious ignorance of 
the middle ages had obliterated the scientific, though by no 
means always accurate, deductions of the early wnters, that any 
theory of its purely psychical character arose. At the present 
day It IS unnecessary to combat such a theory, as it is universally 
accepted that the brain is the organ through which mental 
phenomena are manifested, and therefore that it is impossible 
to conceive of the existence of an insane mind in a healthy brain. 
On this basis insanity may be defined as consisting m morbid 
conditions of the brain, the results of defective formation or altered 
nutrition of its substance induced by local or general morbid processes, 
and characterized espeaally by non^devdopment, obliteration, im- 
pairment or perversion of one or more of its psychical functions. 
Thus insani^ is not a simple condition ; it comprises a large 
number of leased states of the brain, gathered under one 
popular term, on account of mental defect or aberration being 
the predominant symptom. 

The insanities are sharply divided into two weat dasses— 
the CMgenital and the Acquired. Under the head of Gingemtal 
Insanity must be conside^ all cases in which, from wlutever 
cause, brain development has been arrested, with consequent 


impotentiality of development of the mental faculties ; under that 
of Acquired Insanity all those in which the brain has been born 
healthy but has suffered from morbid processes affect- 
ing It primarily, or from diseased states of the general 
system implicating it secondarily. In studying the 
causation of these two great classes, it will be found that certain 
remote influences exist which are believed to be commonly 
predisposing ; these will be considered as such, leaving the 
proximate or exciting causes until each class with its subdivisions 
comes under review 

In most treatises on the subject will be found discussed the 
bearing which civilization, nationality, occupation, education, &c., 
have, or are supposed to have, on the production ^^ceuMmitoa 
insanity. Such discussions are as a rule eminently 
unsatisfactory, founded as they are on common observa- 
tion, broad generalizations, and very imperfect statistics. 
As they are for the most part negative in result, at the best 
almost entirely irrelevant to the present purpose, it is proposed 
merely to summarize shortly the general outcome of what has 
been arrived at by those authonties who have sought to assess 
the value to be attached to the influence exercised by such 
factors, without entering in any detail on the theories involved 
The causes of insanity may be divided into (a) general, and (b) 
proximate. 

(a) Gbneral Causes — i. CtvtHtalton — Although insanity is by 
no means unknown amongst savage races, there can be no reasonable 
doubt that it is much more frequently developed m civilized com- 
munities ; also that, as the former come under the influence of 
cmkzation, the percentage of lunacy is mcrcased This is m con- 
sonance with the observation of disease of whatever nature, and is 
dependent m the case of insanity on the wear and tear of nerve 
tissue involved in the struggle tor existence, the physically de- 
pressing effects of pauperism, and on the abuse of alcoholic stimu- 
lants , each of which morbid factors falls to be considered separately 
as a proximate cause. In considering the influence of civihzation 
upon the production of msanity, regard must be had to the mort 
evolved ethical attitude towards disease in general which exists in 
civilized commumties as well as to the more perfect recognition and 
registration of insanity 

3. Nahonahty — In the face of the imperfect social statistics 
afforded by most European and American nations, and in their 
total absence or inaccessibility amongst the rest of mankind, it is 
impossible to adduce any trustworthy statement under this head 

3. Occupation — There is nothing to prove that insanity is m any 
way connected with the prosecution of any trade or profession 
per se. Even if statistics existed (which they do not) showing the 
proportion of lunatics belonging to different occupations to the loou 
of the population, it is obvious that no accurate deduction quoad 
the influence of occupation could be drawn. 

4 Education — There is no evidence to show that education has 
any influence over either the production or the prevention of in- 
sanity. The general result of discussions on the above subjects has 
been the production of a senes of anthmetical statements, which 
have either a misleading bearing or no bearing at all on the question 
In the study of insanity statistics are of shght value from the scien- 
tific point of view, and are only valuable m its financial aspects. 

5 Inheritance . — The hereditary transmission of a liabihty to 
mental disease must be reckoned as the most important among all 
predisposmg causes of insanity. It is probably well within the 
mark to say that at least 50 % of the msane have a direct or colla- 
teral hereditary tendency towards insanity The true significance 
of this factor cannot as yet be explained or described shortly and 
clearly, but it cannot be too defimtely stated that it is not the 
msanity which is inherited, but only the predisposition to the 
manifestation of mental symptmns in the presence of a sufficient 
excitmg cause. The most widely and generally accepted view of 
the exciting cause of insanity is that the predisposed bram readily 
breaks down under mental stress or bodily privations. There is, 
however, another view which has been recently advanced to the 
effect that the majority of mental diseases are secondary to bodily 
disorders, hereditaiy predisposition being the equally predisposing 
causal factor There is probably truth in both these views, and 
such an admission accentuates the complexity of the factorship of 
heredity If insamty can be induced by physical disorders, which 
must essentially be of the nature of toxic action or of mechanical 
agency which can alter or influence the functional powers of the 
brain, then it is probable that hereditary predisposition to insanity 
means, not only the transmission of an nnstalM nervous system, 
but aUo a constitution which is either peculiarly liable to the pro- 
duction of such toxic or poisonous substances, or mcapable of 
effectively dealing with the toxins or poisonous substances normally 
formed aunag metabolic processes. Such a view broadens our 
conceptiem of the factorship of hereditary transmission and offers 
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explanation as to the manner m which insanity may appear m 
families previously free from the taint Very frequently we find m 
the history of insane patients that although there may be no in- 
sanity m the family there are undoubted indications of nervous 
alongside of physical instability, the parental nervous defects 
taking the form of extreme nervousness, vagabondage, epilepsy, 
want of mental balance, inequality in mental development or 
endowment, extreme mental bnlliancy in one direction associated 
with marked deficiency m others, the physical defects showing 
themselves m the form of insanity . liability to tubercular and 
rheumatic infections The failure of constitutional power which 
allows of the invasion of the tubercle bacillus and the micrococcus 
rheumaticus in certain members of a family is apparently closely 
allied to that which favours the development of mental symptoms 
in others 

6 Consanguinity —It has been strongly asserted that con* 
sanguineous marriage is a prolific source of nervous instability. 
There is consider.abli diversity of opinion on this subject, the 
general outcome of the investigations of many careful inquirers 
apfKxirs to be that the offspring of healthy cousins of a healthy 
block 1$ not more liable to nervous disease than that of unrelated 
parents, hut that evil consequences follow where there is a strong 
tendency in the family to degeneration, not only in the direction 
of the original diathesis, but also towards instability of the nervous 
system The objection to the marriage of blood relations does not 
arise from the bare fact of their relationship, but has its ground m 
the fear of their having a vicious variation of constitution, which, 
in tluir children, is prone to become intensified There is sufficient 
ev'idenco ailducililo to prove that close breeding is productive of 
degeneration , and when the multiform functions of the nervous 
system arc taken into aciouiit, it may almost be assumed, not only 
that it suffers concomitantly with other organs, liut that it may 
also be the first to suffer independently 

7 Partntal Weakness — Of the other causes affecting the parents 
which appear to have an influence in engendering a predisposition 
to insanity in the offspring, the abuse of alcoholic stimulants and 
opiates, over-cxcntion of the mental faculties, advanced age and 
weak health may be cited Great stress has been laid on the in- 
fluence exercised by the first of these conditions, and many extreme 
statements have been made regarding it Such statements must be 
accented with reserve, for, although there is reason for attaching 
considerable weight to the history of ancestral intemperance as a 
probable causating influence, it has been generally assumed as the 
proved cause by those who have treated of the subject, without 
reference to other agencies which may have acted in common with 
it, or quite independently of it However unsatisfactory from a 
scientific point of view it may appear, the general statement must 
stand that whatever tends to lower the nervous energy of a parent 
may modify tlie development of the progeny Constitutional 
tendency to nervous instability once established m a family may 
make itself felt in various directions— epileji&y, hysteria, hypo- 
chondriasis, neuralgia, certain forms of paralysis, insanity, eccen- 
fntity It IS asserted that exceptional genius m an individual 
member is a phenomenal indication Confined to the question of 
insanity, the morbid inheritance may manifest itself in two direc- 
tions — in defective brain organization manifest from birth, or 
from the age at which its faculties arc potential, » #. congenital 
insanity . or in the neurotic diathesis, which may be present m a 
brain to all appearance congenitally perfect, and may present itself 
merelv by a tendency to break down under circumstances which 
would not affect a person of originally healthy constitution, 

8 Periodic Influences — The evolutional periods of puberty, 
adolescence, utero- gestation, the climacteric peiiod and old age 
exercise an effect upon the nervous system It may be freely 
admitted that the nexus between physiological processes and 
mental disturbances is, as regards certain of the periods, obscure, 
and that the causal relation is dependent more on induction than 
on deiponstration , but it may be pleaded that it is not more obscure 
m respect of insanity than of many other diseases The pathological 
difficulty obtains mostly m the relation of the earlier evolutional 
periods, puberty and adolescence, to insanity , in the others a 
physiologico-pathological nexus may be traced , but in regard to 
the former there is nothing to tafce liold of except the purely 
physiological process of development of the sexual function, the 
expansion of the intellectual powers, and rapid increase of the bulk 
of the body Although in thoroughly stable subjects due provision 
IS mad^ for these evolutional processes, it is not difficult to conceive 
that in the nervously unstable a considerable nsk is run by the 
brain m consequence of the strain laid on it Between the adolescent 
and chmacteric periods the constitution of the nervous, as of the 
other systems, becomes established, and disturbance is not likely 
to occur, except from some accidental arcumstances apart from 
ev’olution In the most healthily constituted individuals the 
■' change of life *' expresses itself by some loss of vigour, TTie 
nourishing (trophesial) function becomes less active, and either 
various degrees of wasting ooonr or there is a tendency towu^ds 
restitution in bulk of tissues by a less highly organued material 
The most important instance of the latter tendency is fatty de- 
mneration of muscle, to which the Mtenal system is very lial^ 
In the mass of mankind those changes assume no pathological 
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importance , tlie man or woman of middle life passes into advanced 
age without serious constitutional disturbance , on the other hand, 
there may lie a break down of the system due to involutional changes 
m special organs, as, for instance, fatty degeneration of the heart 
In aU probability the insanity of the climacteric period may be 
referrea to two pathological conditions it may depend on structural 
changes in the brain due to fatty degeneration of its arteries and 
cells, or it may be a secondary result of general systemic disturbance, 
as indicated by ceasation of menstruation m the female and possibly 
by some analogous modification of the sexual function in men. 
The senile period brings with it further reduction of formative 
activity , all the tissues waste, and are liable to fatty and calcareous 
degeneration Here again, the artenes of the brain are very generally 
impheated , atheroma in some degree is almost always present, 
but IS by no means necessarily followed by msanity 

fhe various and profound modifications of the system which 
attend the periods of utero-gestation, pregnancy and child-bearing 
do not leave the nervous centres unaffected Most women are liable 
to slight changes of disposition and temper, morbid longings, strange 
likes and dislikes during pregnancy, more especially dunng the 
earlier months , but these are universally accepted as accompani- 
ments of the condition not involving any doubts as to sanity But 
there are various factors at work in tho system dunng pregnancy 
which have grave influence on the nervous system, more especially 
in those hereditarily predisposed, and m those gravid for Uie first 
time There is modification of direction of the blood towanis a 
new focus, and its quality is changed, as is shown by an increase of 
fibnn and water and a decrease of albumen To such physical 
influences are superadded the discomfort and uneasiness of the 
situation, mental anxiety and anticipation of danger, and m the 
unmarried the horror of disgrace In the puerperal (recently 
delivered) woman there arc to be taken into pathological account, 
m addition to the dangers of sepsis, the various depressing influences 
of child-bed, its various accidents reducing vitality, tho sudden 
return to ordinary physiological conditions, the rapid call for a new 
focus of nutrition, the translation as it were of the blood supply 
from the uterus to the mammae — all physical influences liable to 
affect the brain These influences may act independently of moral 
shock , but, where this is coincident, there is a condition of the 
nervous system unprepared to resist its action 

(fc) Proximate Causes —The proximate causes of insanity may 
be divided into (i) toxic age its, (2) methanical injury to the bram, 
including apoplexies and tumours, and (3) arterial degeneration 
1 Toxtc Agents — The definite nature of the symptoms m the 
majority of the forms of acute msanity leave little reason to doubt 
that they result from an invasion of the system by toxins of various 
kinds The symptoms referred to may be bnefly indicated as 
follows • (i ) Pyfexia, or fever generaflv of an irregular type , 
(II ) Hyjierleucocytosis, or an increase of the white blood corpuscles, 
which IS the chief method by which tlie aniptal organism protects 
itself against the noxious influence of ipicro-organisms and their 
toxins In such cases as typhoid ^ever, which is caused by a bacillus, 
or Malta fever which is caused by a coccus, it is found that if the 
blood aerum of the patient is mixed t» vitro W'ltli a broth culture of 
the infecting organism in a dilution of 1 m 50, that the bacilli oj- 
the COCCI, as the case may be, when exammed microscopically, are 
seen to run into groups or clusters The organisms are said to be 
agglutinated, and the substance m the serum which produces this 
reaction is termed an agglutininc In many of the forms of insanrty 
which present the symptom of hyperleucocytosis there can also be 
demonstrated the fact that the blood serum of the patients contain^ 

S tmines to certain members of a group of streptococci (so 
on account of their tendency to grow in the form of a chain, 
arptwrbi , (lu ) the rapid organic affection of the special nerve 
elements depending upon the virulence of the toxm, and the resist- 
ance of the individual to its influence , (iv.) the marked physical 
deterioration as indicated by emaciation and other changes m 
nutrition ; (v ) the close analogy between the character of many 
of the mental symptoms, e.g delinum, hallucinations or depression, 
and the symptoms product artificially by the aduunistration of 
certain poisonous drugs. 

The toxic substances which are generally believed to be associated 
with the causation of mental disorders may be divided into three 
great classes • (o) those which arise from the morbific products of 
metabolism wnthm tho body itself “ auto- intoxicants ” , (b) those 
due to the mvasion pf the blood or tissues by micro-organisms, 
(c) organic or iqorganic poisons mtroduced into the system volun- 
tarily or aeddentaUy. * 

(o) Auto-mtoxication may be due to defective metabolism or to 
phyaological mstabUity, or to both combined The results of 
defective metabolism are most clearly manifested in the mental 
symptoms wluch not infrequently accompany such diseases as 
gout^ diabetes or obesity, all of which depend primanly upon a 
deficient chemical elaboration of the produota of metabolism. 
The association of gout and rheumatism with aervoos and mentql 
diseases is historical, and i^ gravest forms of spinal and cerebral 
degeneration have heen foun4 association with diabetes Un^^ 
the pathology of these aff^tions is better understpod we are hot ip 
a pcMution to deterinihe the nature of the toxans which appear to he 
the cause of these diseases and at then: accompanying nervous 
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symptoms. Physiological instability is usually manifested bjy 
neurotic persons under the stram of any unusual change in their 
environment If, for instance, any material change in the food 
supply consisting either m a decrease of its quality or quantity, 
or m a failure to assimilate it properly, the nerve -cells become 
exhausted and irritable, sleep is diminislicd and a condition known 
as the deUrium of collapse or exhaustion may supervene. An extreme 
instance of this condition is presented by the delirium occurring in 
shipwrecked persons, who having to take to the boats are suddenly 
deprived of food, water or both Poisoning of the nervous system 
may also result from the defective action of special glands sucli 
as the thyroid, the liver or the kidneys These conditions arc 
specially exemplified m the mental disturbances which accompany 
exophthalmic goitre, uraemic poisoning, and the conditions of 
depression which are observed m jaundice and other fonns of hepatic 
insufficiency 

Ihe results of modern research point to a growing belief m the 
frequency of infection of the nervous system from the hosts of 
micro-organisms which infest the alimentary tract No definite 
or substantiated discoveries have as yet been formulated which 
would justify us m treating tins source of infection as more tlian a 
higlily probable causative influence 

(b) When we turn, however, to the potentiality of infection by 
micro-organisms introduced from without into the system we are 
upon surer if not upon entirely definite ground A special form of 
insanity called by Weber, who first described it, the delirium of 
collapse, was observed by him to follow certain infectious diseases 
such as typhus fever and pneumonu In later ycais it has been 
frequently oliserved to follow attacks of mfluen/a Recently otir 
views have broadened and wo find that the delirium of collapse is 
an acute, coofusional insanity which may arise without any previous 
febrile symptoms, and is in fact one of the common forms of acute 
insanity The nature of the physical symptoms, the mental con- 
fusion and hallucinations which 'accompan^ it, as well as the fact 
that It frequently follows some other infective disease, leave no 
doubt as to its toxic origin A similar and analogous condition is 
presented bv incidence of general paralysis after a previous syphihtic 
infection The symptoms of general paralysis coupled with the 
extensive and rapid degeneration of not only the nervous but of the 
whole of the body tissues point to a microhic disease of intense 
virulence which, though probably not syphilitic, is yet induced, and 
enhanced m its action by the previous dcvitaluing action of the 
syphihtic toxin. There is abundant evidence to show that emotions 
which powerfully affect the mind, if long continued, conduce towards 
a coiiaition of metabolic change, winch m its turn dclctcriously 
affects the nervous system, and which may terminate in inducing a 
true toxic insanity. 

One of the best examples of insanity arising from micro-organisms 
IS that form which occurs after childbiith, and which is known as 
puerperal mama. Other msamties may, it is true, arise at this 
period, but those which occur within the first fourteen days aher 
parturition are generally of infective origin The confusional nature 
of the mental symptoms, the delirium and the physical symptoms 
are sufficient indications of the analogy of this form ot mental 
aberration with such other toxic forms of insanity as we find ansin-T 
from septic wounds and which sometimes accompany the early 
toxic stages of virulent infectious diseases such as typhus, diphtheria 
or mahgnant scarlet fever 

The infective origin of puerperal mama is undoubted, tliough, 
as yet, no special pathogenic organism has been isolated Dr 
Douglas {kd Med journ , 1897, 1 413) found the staphylococcus 
pyogenes aureus present m the blood m one case, Jackman (quoted 
2oc ett ) found the micrococcus pneumonial crouposae m one case , 
while Haultam (Ed Med Journ , 1897, 11 131) found only the 
bacillus coll communis in the blood and secretions of several cases 
From our experience of similar mental and physical symptoms 
produced as a result of septic wounds or which succee<i surgical 
operations there seems to be no doubt that several forms of micro- 
cocci or streptococci of a virulent character are capable by means 
of the toxins they exude of causing acute delirium or mama of a 
confusional chmcal type when introduced into Uio body. 

(c) Accidental and voluntary jxuscmings of the system which 
result m insanity are illustrated by the forms of ini»anity which 
follow phosphorus, or lead poisoning and by Pellagra. The voluntary 
intoxication of the system by such drugs as morplua and alcohol 
will be treated of below. 

a and 3 Mechanical injuries to tlie brain anse fiom direct violence 
to the skull, from apoplectic hemorrhage or emlxiliam, or from 
rapidly growing tumours, or Irora arterial degeneration 

The forms of insanity may be divided into (I.) Congenital 
Mental Defect and (II.) Acquired Insanity. 

I. Congcftiial Menial Deject — The morbid mental 
tMMity. conditions which fall to be considered under this head 
are Idiocy (with its modifkation. Imbecility) and 
Cretmism (qv) 

Iniocv (from Gr. ISwrijs, in its secondary meaning of a 
depnved person). In treati^ of idiocy it must be carefully 


borne in mind that we are dealing with mental phenomena dis- 
sociated for the most part from active bodily disease, and that, 
m whatever degree it may exist, we have to deal with 
a brain condition fixed by the pathological arcum- 
stances under which its possessor came into the world or by 
such as had been present before full cerebral activity could be 
developed, and the s> mptoms of which are not dependent on the 
intervention of any subsequent morbid process From the 
earliest ages tlie term Atnenita has been applied to this condition, 
m contradistinction to Detnenita, the mental weakness following 
on acquired insanity. 

The causes of congenital idiocy may be divided into four 
classes. (1) hereditary predisposition, (2) constitutional con- 
ditions of one or Iwtli parents affectmg the constitution of the 
infant, (3) injuries of the infant prior to or at birth, and (4) 
injuries or diseases affecting the infant head during infancy 
All these classes of causes may act m two directions : they 
may produce cither non-development or abnormal development 
of the cranial bones as evidenced by microcephalism, or by 
deformity of the head , or they may induce a more subtle morbid 
condition of the constituent elements of the brain As a rule, 
the patliological process is more easily traceable m the case of the 
last three classes than m the first tor instance, m the case of 
constitutional conditions of the parents we may have a history 
of syphilis, a disease which often leaves its traces on the bones of 
the skull , and in the third case congenital malformation of the 
brain may be produced by meclianical causes acting on the child 
m utero, sudt as an attempt to procure alwirtion, 01 deformities 
of tlie maternal pelvis rendering labour difficult and instrumental 
interference necessary. In .such cases the hones of the skull 
may be injured , it is only fair, however, to say that more biams 
are saved than injured by instrumental interference. With 
regard to the foiiith class, it is evident that the teiin congenital 
IS not strictly applicable , hut, as the period of hie implicated is 
that prior to the potentiality of tlie manifestation of the in- 
tellectual powers, and as the result is identical with that of the 
other classes of cavuses, it is warrantable to connect it with them, 
on pathological principles more than as a mere matter of con- 
venience. 

Dr Ireland, m his work On Idiocy and Imbecility (1877), 
classifies idiots from the standpoint of pathology a.s follows • 
(i) Genetous idiocy . m this form, which he holds to be complete 
before birth, he believes the presumption of heredity to be 
stronger than m other forms , the vitality of the general system 
IS stated to be lower than normal ; the palate is arched and narrow, 
the teeth misshapen, irregular and prone to decay and the 
patient dwarfish in afq>earancc , the head is generally uns> m- 
metncal and the commissures occasionally atrophied , (2) 
Microcephalic idiocy, a term which explains itself , (3) Eclampsu 
idiocy, due to the effects of infantile convulsions , (4) Kpileptic 
idiocy , (5) Hydrocephalic idiocy, a term which explains itself , 
(6) Paralytic idiocy, a rare form, due to the brain injury causing 
the paralysis, (7) Traumatic idiocy, a form produced by the 
third class of causes alxive mentioned , (8) Inflammatory idiocy , 
(9) Idiocy by deprivation of one or more of the special senses 

The general conformation of the idiot is generally imperfect , 
he IS sometimes deformed, but more frequently the frame is 
merely awkwardly put U^ethcr, and he is usually of short 
stature. Only about one-Iourth of all idiots have heads smaller 
than the average. Many cases are on record in which the cranial 
measurements exceed the average It is the irregulaiity of 
development of the bones of the skull, especially at the base, 
which marks the condition Cases, however, often present 
themselves in which the skull is perfect m form and size. In such 
the mischief has b^un in the brain matter. The paUte is often 
highly arched j hare-lip is not uncommon , m fact congenital 
defect or malformation of other organs than the brain is more 
commonly met with among idiots than in the general community 
Of the sp^ial senses, hearing is most frequently affected. Sight 
IS good, although iX)-ordination mav be defective Many are 
mute. On account of the mental dulness it is difficult to 
determine wh^her the senses of touch, taste and smell suffer 
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impairment ; but the impression is that their acuteness is below j to be but slightly blunted, or not blunted at all, he cannot avoid 


the average. It is needless to attempt a description of the 
mental phenomena of idiots, which range between utter want 
of intelligence and mere weakness of intellect 
The term Imbectltty has been conventionally employed to 
indicate the less profound degrees of idiocy, but in point of fact 
no distinct line of demarcation can be drawn ^tween the 
conditions As the scale of imbeciles ascends it is found that 
the condition is evidenced not so much by obtuseness as by 
irregularity of intellectual development. This serves to mark 
the difference between the extreme stupidity of the lowest of 
the healthy and the highest forms of the morbidly deprived 
type. The two conditions do not merge gradually one into the 
other Absolute stupidity and sottishness mark many cases 
of idiocy, but only in the lowest type, where no dubiety of opinion 
can exist as to its nature, and in a manner which can never be 
mistaken for the dulness of the man who is less talented than the 
average of mankind. Where in theory the morbid (in the sense 
of deprivation) and the healthy types mi^ht be supposed to 
approach each other, in practice we find that, m fact, no debatable 
ground exists The uniformity of dulness of the former stands 
in marked opposition to the irregularity of mental conformation 
in the latter. Comparatively speaking, there are few idiots or 
imbeciles who are uniformly deprived of mental power ; some 
may be utterly sottish, living a mere vegetable existence, but 
every one must have heard of the quaint and crafty sayings of 
manifest idiots, indicating the presence of no mean power of 
applied observation. In institutions for the treatment of idiots 
and imbeciles, children are found not only able to read and write, 
but even capable of applying the simpler rules of arithmetic 
A man may possess a very considerable meed of receptive faculty 
and yet be idiotic in respect of the power of application ; he may 
be physically disabled from relation, and so be manifestly a 
deprived person, unfit to take a position in the world on the same ' 
platform as his fellows. 

Dr Ireland subdivides idiots, for the purpose of education, 
into five grades, the first comprising those who can neither speak 
nor understand speech, the second those who can understand a 
few easy words, the third those who can speak and can be taught 
to work, the fourth those who can be taught to read and write, 
and the fifth those who can read books for themselves The 
treatment of idiocy and imbecility consists almost entirely of 
attention to hygiene and the building up of the enfeebled 
constitution, along with endeavours to develop what small 
amount of faculty exists by patiently applied educational in- 
fluences The success which has attended this line of treatment 
in many public and private institutions has been very consider- 
able. It may be safely stated that most idiotic or imbecile 
children have a better chance of amelioration in asylums devoted 
to them than by any amount of care at home 

Iri the class of idiots just spoken of, imperfect development of 
the intellectual faculties is the prominent feature, so prominent 
that It masks the arrest of potentiality of development of the 
moral sense, the absence of which, even if noticed, is regarded as 
relatively unimportant ; but, in conducting the practical study 
of congenital idiots, a class presents itself in which the moral 
sense is wanting or deficient, whilst the intellectual powers are 
apparently up to the average. It is the custom of writers on the 
subject to speak of “ intellectual ” and “ moral ” idiots. The 
terms are convenient for clinical purposes, but the two conditions 
cannot be dissociated, and the terms therefore severally only 
imply a specially marked deprivation of intellect or of mord 
sense in a ^iven case. The everyday observer has no difficulty 
in recognizinjg as a fact that deficiency in receptive capacity is 
evidence of imperfect cerebral development ; but it is not so 
patent to him that the perception of right or wiong can be com- 
promised through the same cause, or to comprehend that loss of 
moral sense may result from disease. The same difficulty docs 
not present itself to the pathologist ; for, in the case of a child 
born under circumstances adverse to brain development, and in 
whom no process of education can develop an appreciatacm of 
what is right or wrong, although the intellectual faculties appear 


connecting the physical peculiarity with the pathological 
I evidence The world is apt enough to refer any fault in intel- 
lectual development, manifested by imperfect receptivity, to a 
I definite physical cause, and is willing to base opinion on com- 
paratively slight data ; but it is not so ready to accept the 
theory of a pathological implication of the intellectual attributes 
concerned in the perception of the difference between right and 
wrong. Were, however, two cases pitted one against another— 
the first one of so-called intellectual, the second one of so-called 
moral idiocy— it would be found that, except as regards the 
psychical manifestations, the cases might be identical. In both 
there might be a family history of tendency to degeneration, a 
peculiar cranial conformation, a history of previous symptoms 
during infancy, and of a series of indications of mental in- 
capacities during adolescence, differing only in this, that in the 
first the prominent indication of mental weakness was inability 
to add two and two together, in the second the prominent feature 
was incapacity to distinguish right from wrong What compli- 
cates the question of moral idiocy is that many of its subjects 
can, when an abstract proposition is placed before them, answer 
according to the dictates of morality, which they may have 
learnt by rote If asked whether it is right or wrong to lie or 
steal they will say it is wrong , still, when they themselves are 
detected in either offence, there is an evident non-recogmtion of 
its concrete nature. The question of moral idiocy will always be 
a moot one between the casuist and the pathologist , but, when 
the whole natural history of such cases is studied, there are 
points of differentiation between their morbid depravation and 
mere moral depravity. Family history, individual peculiarities, 
the general bizarre nature of the phenomena, remove such cases 
from the category of crime. 

Stahsttes — According to the census returns of 1901 the total 
number of persons described as idiots and imbeciles in England and 
Wales was 29,452, the equality of the sexes being remarkable, 
namely, 14,728 males and 14,72a females Compared with the 
entire population the ratio is i idiot or imbecile to 771 persons, 
or 13 per 10,000 persons living Whether the returns are defective, 
owing to the sensitiveness of persons who would desire to conceal 
the occurrence of idiocy m their families, we have no means of 
knowmg; but such a feelmg is no doubt likely to exist among 
those who look upon mental mfirmity as humiliating, rather than 
as one of the many physical evils which afflict humani^. According 
to Ireland, this number (29,452) is 25 % below the mark The 
following table shows the number of idiots according to official 
returns of the various countries — 



Males 

Females 

Total 

Proportion 
to 100,000 
of Pop. 

England and Wales 

14,728 

14,724 

29,452 

130 

Scotland . 

2,304 

2,3*7 

4,621 

*34 

Ireland . 



! 8,151 

150 

France (including ‘ 
cretms) . . . | 

20,436 

14,677 

35,* 33 

97 

Germany (1871) . 1 

1 

*4,395 

33,739 

82 

Sweden (1870) , j 



*,632 

38 

Norway .... 



! 

i ~ 

2,039 

t6 


For the United States there are no later census figures 1890 
when the " insane, feeble-minded, deaf and dumb and bhnd '' were 
recorded as 95,571 (52,940 and 42,631 females). An estimate 
made in 1904 {Special Report of Bureau of Census, 1906) numbered 
the •* feeble-minded '* at 150,000. 

The relative frequency of congenital and acquired msanity in 
vanous countries is shown m the following table, taken from Koch’s 
statistics of msamty m Wurttemberg, which gives the*number of 
idiots to 100 lunatics ; — 

Prussia .... 158 France , . 66 

Bavaria .... 154 Denmark ... 58 

Saxony .... 162 Sweden .... 22 

Austria .... 33 Norway . . 65 

Hungary . . .140 England and Wales 74 

Canton of Bom . 117 Scotland .... 68 

America .... 79 Ireland .... 69 

It is difficult ^ understand the wide divergwce of these figures, 
except it be that in certain states, such as Prussia and Bavana, 
dements have been taken along with aments and in others cretms 
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This cannot, however, apply to the case of France, which is stated 
to have only 66 idiots to every lOO lunatics In many districts of 
France cretinism is common , it is practically unknown in England, 
where the proportion of idiots is stated as higher than in France , 
and it is rare in Prussia, which stands at 158 idiots to 100 lunatics 
Manifestly imperfect as this table is. it shows how important an 
clement idiocy is in social statistics , few are aware that the number 
of idiots and that of lunatics approach so nearly 

II. Acquired Insanity — So far as the mental symptoms of 
acquired insanity are concerned, Pinel’s ancient classification, 
into Mama, Melancholia and Dementia, is still applic- 
laMMity. although numberless classifica- 

tions have been advanced they are for the most 
part merely terminological variations. Classifications of the 
insanities based on pathology and etiology have been held 
out as a solution of the difficulty, but, so far, pathological 
observations have failed to fulfil this ideal, and no thoroughly 
satisfactory pathological classification has emerged from them 
Classifications are after all matters of convenience, the 
following system admittedly is so : — 

Melancholia. 

Mama 

Delusional Insanity 
Katatonia 
Hebephrenia 
Traumatic Insanity 

Insanity following upon arterial degeneration 
Insanities associated or caused by . General Paralysis , Epilepsy 
Insanities associated with or caused by Alcoholic and Drug intoxi- 
cation . Delirium Tremens, Chronic Alcoholic Insanity, Dip- 
somania, Morphinism 
Senile Insanity 

The general symptoms of acquired insanity gioup themselves 
naturally under two heads, the physical and the mental. 

The physical symptoms of mental disease generally, if not 
invariably, precede the onset of the mental symptoms, and the 
Qeaerei complain of indefinite symptoms of 

nialaise for weeks and months before it is suspected 
that the disorder is about to terminate in mental 
symptoms. The most general physical disorder common 
to the onset of all the insanities is the failure of nutrition, t.e 
the patient rapidly and apparently without any apparent cause 
loses weight Associated with this nutritional failure it is usual 
to have disturbances of the alimentary tract, such as loss 
of appetite, dyspepsia and obstinate constipation. During the 
prodromal stage of such conditions as mama and melancholia the 
digestive functions of the stomach and intestine are almost or 
completely in abeyance To this implication of other systems 
consequent on impairment of the trophesial (nourishment- 
regulating) function of the brain can be traced a large number of 
the errors which exist as to the causation of idiopathic melan- 
cholia and mama Very frequently this secondary condition is 
set down as the primary cause , the insanity is referred to 
derangements of the stomach or bowels, when in fact these are, 
concomitantly with the mental disturbance, results of the 
cerebral mischief Doubtless these functional derangements 
exercise considerable influence on the progress of the case by 
assisting to deprave the general economy, and by producing 
depressing sensations in the region of the stomach. To them 
may probably be attributed, tf^ether with the apprehension of 
impending insanity, that phase of the disease spoken of by the 
older writers as the stadium melancholicum, which so frequently 
presents itself m incipient cases. 

The skin and its appendages — the hair and the nails — suffer 
m the general disorder of nutrition which accompanies all 
insanities. The skin may be abnormally dry and scurfy or moist 
and offensive. In acute insanities rashes are not uncommon, and 
m chronic conditions, especially conditions of depression, crops 
of papules occur on the face, chest and shoulders The hair is 
generally dry, loses its lustre and becomes brittle The naUs 
become deformed and may exhibit either excessive and insular 
or diminished growth. 

Where there are grave nutritional disorders it is to be ex- 
pected that the chief excretions of the bodjr should show de- 
partures from the state of health. In this article it is impossible 


to treat this subject fully, but it may suffice to say that in many 
states of depression there is a great deficiency m the excretion of 
the solids of the urine, particularly the nitrogenous wa.ste pro- 
ducts of the body ; while in conditions of excitement there is 
an excessive output of the nitrogenous waste products. It has 
lately been pointed out that in many forms of insanity indoxyl 
IS present in the urine, a substance only present when putrefactive 
processes are taking place in the intestinal tiact 

The nervous system, both on the sensory and motor side, 
suffers verj' generally in all conditions of insanity. On the 
sensory side the special senses are most liable to disorder of their 
function, whereby false sense impressions arise which the patient 
from impairment of judgment is unable to correct, and hence arise 
the psychical symptoms known as hallucinations and delusions. 
Common sensibility is generally impaired. 

On the motor side, impairment of the muscular power is 
present in many cases of depression and in all cases of dementia. 
The incontinence of urine so frequently seen in dementia and in 
acute insanity complicated with the mental symptom of con- 
fusion depends partly on impairment of muscular power and 
partly on disorder of the sensory apparatus of the brain and 
spinal cord. 

The outstanding mental symptom in nearly all insanities, ai ute 
and recent or chronic, is the failure of the capacity of judgment 
and loss of self-control In early acute insanities, however, the 
two chief symptoms which are most evident and easily noted arc 
depression on the one hand and excitement or elevation on the 
other. Some distinction ought to be made between these two 
terms, excitement and elevation, which at present are used 
synonymously Excitement is a mental state which may be 
and generally is associated with confusion and mental impair- 
ment, while elevation is an exaltation of the mental faculties, a 
condition in which there is no mental confusion, but rather an 
unrestrained and rapid succession of fleeting mental processes. 

The symptoms which most strongly appeal to the lay mind as 
conclusive evidence of mental disorder aic hallucinations and 
delusions Hallucinations are false sense impressions which occur 
without normal stimuli, The presence of hallucinations certainly 
indicates some functional disorder of the higher brain centres, but 
IS not an evidence of insanity so long as the sufferer recognizes that 
the hallucinations are false sense impressions So soon, however, as 
conduct IS influenced by hallucmations, then the boundary line 
between sanity on the one hand and insanity on the other has been 
crossed The most common hallucinations arc those of sight and 
hearing. 

Delusions are not infrequently the result of hallucinations If 
the hallucinations of a melancholic patient consist in heau-ing voices 
which make accusatory statements, delusions of sin and imworthiness 
frequently follow Hallucinations of the senses of taste and smell 
are almost invariably a.ssociated with the delusion that the patient's 
food IS being poisoned or that it consists of objectionable matter 
On the other hand, many delusions are apparently the outcome 
of the patient's mental state They may be pleasant or disagreeable 
according as the condition is one of elevation or depression The 
intensity and quality of the flelusions are largely influenced by the 
intelligence and education of the patient An educated man, for 
instance, who suffers from sensory disturbances is much more 
ingemous m his explanations as to how these sensory disturbances 
result from electricity, marconigrams, X-ra>8, Ac , which he believes 
are used by his enemies to annoy him, than an ignorant man suffering 
from the same abnormal sensations Loss of self-control is char- 
acteristic of all forms of insanity Normal self-control is so much 
a matter of race, age, the state* of health, moral and physical up- 
bringing, that it IS impossible to lay down any law whereby this 
mental quality can be gauged, or to determine when deficiency has 
passed from a normal to an abnormal state. In many cases of in- 
sanity there is no difficulty m appreciating the pathological nature 
of the deficiency, but there are others m which the conduct is other- 
wise so rational that one is apt to attribute the deficiency to physio- 
Ic^'cal rather than to pathological causes Perversion of the moral 
sense is common to all the insanities, but is often the only symptom 
to be noticed in cases of imbecihty and idiocy, and it as a rule may 
be the earliest symptom noticed m the early stages of the excitement 
of manic-depres-sive insanity and general paralysis. 

The tendency to commit suicrae, which is so common among 
the insane and those predisposed to insamty, is especially prevalent 
m patients who suffer from depression, sle^lessness an*d delusions 
of persecution. Suicidal acts may be divided into accidental, im- 
pulsive and premeditated. 'The accidental suicides occur in patients 
who are partially or totally uneonsrious of their surroundings, 
and are generally the result of temfymg hallucinations, to escape 
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from which the patient jumps through a window or runs Mindly 
into water or some otoer danger. Imputorve suicides may be 
prompted by suddenly presented c^portuniUes or means of self- 
dtstruction, such as the sight of water, fire, a knife, cord or jiioison. 
Premeditated suicides most frequently occur in states of ton^ 
continued depression. Such patients frequently devote thenr 
attention to only one method of destruction and fail to avail them- 
selves of otliers equally practicable. As a rule the more educated 
the patient, the more ingenious and varied are the methods adopted 
to attain the desired result. 

The faculty of attention i» variously affected in the iRThjccts of 
insanity. In some the a/ttcntion m entirely subjective, being 
occupied by seasatioos of misery, depression or sensory disturb- 
ances. In others the attention is objective, and attracted by every 
accidental sound or movement In most of the eatly acute insanities 
the capacity of attention is wholly abolished, while ift hebephrenia 
the stage of exhaustion which follows acute excitement, and the 
condition known as secondary dementia, loss of power of at- 
tention is one of the moat proinincnt symptoms The memory for 
both recent and remote events is frapawed or abolished m all acute 
insanities which are charaeteneed by confusion and loss or impair- 
ment of consciousness. In the excited stage of mainic^deprQssive 
insanity it is nut uncommon to< find that the memory m abnormally 
active. Loss of memory for recent but not remote events is char- 
acteristic of chronic alcoholism and senility and even the early 
st^c of general paralysis 

Of all the functions of the brain that of sleep is the most liable to 
disorder in the insane. Sleeplessness is the earliest symptom in the 
onset of insanity ; it is universally present in all the acute forms, 
and the return of natural sleep is generally the first symptom of 
recovery. The causes of slecptessness are very numerous, but m the 
majority of acute eaxee the sl^plessneas is due to a state of toxaemia. 
The toxins act cither ilirectly on the brain cells producing a state of 
irritability incompatible with sleep, oc indirectly, producing physical 
symptoms which of themselves alone are cajpanlc of preventing the 
conuition of sleep. These symfitoms are hi^ arterial tension and 
a rapid pulse-rate. The artcnal tensioai of health ranges between 
no and lao millimetres of mercury, and when sleep occurs the 
artcnal tension falls and is rarely above loo milhnaetres. In ob- 
servations conducted by Bruce {Scottish Medical and Surgical 
Journal, Augnst rooo) on cases of insanity suffering from sleepless- 
ness the arterial tension was found to be as high as 1.^0 and 150 
milhoietres. When such sleep was obtametl the tensum always 
sank at ouce to no millunetrcs or even lower. In a few cases 
suffering from sleeplessness tlic artenal tension was found to be 
below 100 millimetres, accompanied by a rapid pulse-rate. When 
sleep set in, in those cases, no alteration was noted in the artenal 
tension, but the pulse was markedly dinunished. 

Melanchom A.-— Melancholia is a general term applied to 
all forms of insanity m which the prevailing mental symptom 
is that of depression and dates back to the time of 
cbolla, Hippocrates. Melancholic patients, however, differ 
very widely from one another m their mental symptoms, 
and as a consequence a perfectly unwarrantable senes of sub- 
divisions have been invented according to the prominence of 
one or other mental symptoms. Such terms as delusional 
melancholia, resistive melancholia, stuporose melancholia, 
suicidal melancholia, religious melancholia, &c., have so anstn; 
they are, however, more descriptive of individual cases than 
indicative of types of disea.se. 

So far as our present knowledge goes, at least three different 
and distinct disease conditions can be desenbed under the 
general term melanchoha. These are, acute melancholia, 
excited melanchoha and the state of depression occurring m 
Fohe eirculatre or akemating insanity, a condition in which 
the patient is liable to suffer from alternating attacks of excite^ 
ment and depression. 

AciiU Melancholia is a disease of adult life and the decline 
of life. Women appear to be more liable to be attacked than 
men. Hereditary predfspositiott, mental trorry, exhausting 
occupations, such as the sick-nufsing of relatives, are the chief 
predisposing causes, while the direct exciting cause of the condi- 
tion IS due to the accumuhitioa in the tissues of waste products, 
which so load the blood as to act in a toxk: manner on the cells 
and fibres of the brain. 

The onset of the disease is gradual and indefinite. The 
patient suffers from mahtise, imligestion, constipation and 
irregular, rapid and forcible action of the heart. The unne 
becomes scant/ and hii^i coloured. The nervous symptoms 
are irritabUity, sleeplessness and a feehag of mental confusion. 
The actual onset of the acute mental symptoms may be sudden, 


and is not infrequently heralded by distressing hallucmations 
of hearing, together with a rise m the body temperature. In 
the fully developed disease the patient is flushed and the skin 
hot and dry ; the temperature is usually raised above the 
normal in the evening The pulse is hard, rapid and often 
irregular. There is no desrre for food, but dryness of the mouth 
and tongue promote a condition of thirst The bowels are 
constipated The urine is scanty and frequently contains large 
quantities of mdoxyl. The blood shows no demonstrable de- 
parture from the normal. The patient is depressed, the face 
has a strained, anxious expression, while more or less nwntal 
confusion is always present. Typical cases suffer from dis- 
tressing aural hallucinations, and the function of sleep is in 
abeyance. 

Acute melancholia may terminate m recovery either gradually 
or by crises, or the condition may pass into chromcity, while 
m a small proportion of cases death occurs early in the attack 
from exhaustion and toxaemia. The acute stage of onset gmerally 
lasts for from two to three weeks, and within that period the 
patient may make a rapid and sudden recovery The skin 
becomes moist and perspiration is often profuse. Large quantities 
of urine are excreted, which are laden with waste products. 
The pulse becomes soft and compressible, sleep returns, and the 
depression, mental confusion and hallucinations pass away. 
In the majority of untreated cases, however, recovery is much 
more gradual. At the end of two or three weeks from the onset 
of the attack the patient gradually passes into a condition of 
comparative tranquillity. The skin becomes moister, the pulse 
less rapid, and probably the earliest symptom of improvement 
is return of sleep. Hdlucmations accompanied by delusions 
persist often for weeks and months, but as the patient improves 
physically the mental symptoms become less and less prominent 

If the patient does not recover, the physical symptoms are 
those of mal-nutntion, together with chronic gastric and intestinal 
disorder. The skin is dull and earthy in appearance, the hair 
dry, the nails brittle and the heart’s action weak and feeble 
Mentally there is profound depression with delusions, and 
persistent or recurrmg attacks of halluonations of hearing 
When death occurs, it is usually preceded by a condition known 
as the typhoid state ” The patient rapidty passes into a state 
of extreme exhaustion, the tongue is dry and cracked, sordes 
form upon the teeth and lips, diarrhoea and congestion of the 
lungs rapidly supervene and terminate life. 

Treatment . — The patient m’ the early stage of the disease must be 
confined to bed and nursed by night as well as day. TJio food to 
begm with should be milk, diluted with hot water or aerated water, 
given frequently and in small quantities The large intestine should 
be thoroughly cleared out by large enemata and kept empty by 
large nontial saline enemata administered every second day Sleep 
may be secured by lowering the blood pressure with haff-grain doses 
of erythrol-tetra-nltrate. If a hypnotic is necessary, as it will be 
if the patient has had no natural sleep for two nights m succession, 
then a full dose of paraldehyde or veronal may be given at bcd-time 
Under this treatment the majority of cases, if treated early, improve 
rapidly As the appetite returns great care must be taken that the 
patient docs not suddenly tesume a full ordinary dietary. A sudden 
return to a full dietary invariably means a relapse, which is often 
less amenable to treatment than the original attack Toast should 
first be added to the milk, and this may be followed by milk puddings 
and farinaceous foods in small quantities. Any rise of temperature 
or increase of pulse-rate or tendency to sleeplessness should be 
regarded as a threatened relapse £md treated accordingly. 

Excited Afriaiic/tolia.— Excited melancholia is almost invariably 
a disease of old age or the decline of life, and it attacks men and 
women with equal frequency. Chronic gastne disorders, defiaent 
food and sl«p, unhealthy occupations and environments, 
together with worry and mental stress, are all more or less 
predisposing cahses of the disease. The direct exciting cause 
or causes have not as yet been demonstrated, but there is no 
doubt that the disease b associated with, or caits^ by, a cohdition 
of bacterial toxaemia, analogous to the bactenid toxaemias 
of acute and chronic rheumatism. 

The onset of the disease b always gradual and is associated 
with mal-liotrtttbh, loss of body wei^t, nervousness, depres- 
skxn, loss of the cs|iocity for work^ sl^tessness and attaclu of 
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restlessness. These attacks of restlessness become more and 
more marked as self-control diminishes, and as the depression 
increases the disease passes the borderland of sanity. 

In the fully developed disease the appearance of the patient 
is typical. The expression is drawn, depressed, anxious or 
apprehensive. The skin is yellow and parchment like. The 
hair is often dry and stands out stiffly from the head. The hands 
are in constant movement, twisting and untwisting, picking the 
skin, pulling at the han- or tearing at the clothes. The patient 
moans continuously, or emits cries of gnef and wanders aimlessly. 
Mentally the patient, although depressed, miserable and self- 
absorbed, is not confused. There is complete consciousness 
except during the height of a paroxysm of restlessness and de- 
pression, and the patient can talk and answer questions clearly 
and intelligently, but takes no interest in the environment. 
Some of the patients suffer from delusions, generally a sense of 
impending danger, but very few suffer from hallucinations. 

Physically there is loss of appetite, constipation and rapid 
heart action, a great increase in the number of the white Wood 
corpuscles, particularly of the muhinucleated cells which are 
frequently increased in bacterial infections. In the blood serum 
also there can be demonstrated the presence of agglutinines 
to certain members of the streptococci group. 

The course of the disease is prolonged and chronic. The acute 
symptoms tend to remit at regular intervals, the patient becoming 
more quiet and Less demonstratively depressed ; but as a rule 
these remissions are extremely temporary. Excited melancholia 
IS a disease characterized by repeated relapses, and recoveries 
are rare m cases above the age of forty 

Treatmant w no curative treatment for excited melan- 

cholia The patient must be carefully nursed , kept in bed during 
the oxacerbatians of the disease and treated with graduated doses 
of nepenthe or tincture of opium, to secure some amelioration of 
the acute symptoms. Careful dieting, tomes and baths are of 
benefit during the remissions of the disease, and in a few cases seem 
to promote recovery, 

Folie ctreulatre, or alternating insanity, was first desenbed 
by Falret and Baillarger, and more recently Kraepelin has 
considerably widened conception of this class of disease, 
which he describes under the term “ mamc-depressive insanity.” 
Of the two terms {fdt« ctreulatre and manic-depressive msamty) 
the latter is the more correct, Folte ctreulatre implies Uiat the 
disease invariably passes through a complete cycle, which descrip- 
tion IS only applicable to very few of the cases. Manic-depressive 
insanity implies that the patient may either suffer from excite- 
ment or depression which do not necessarily succeed one another 
m any fixed order. As a matter of fact, the majority of patients 
who suffer from the disease either have marked excited attacks 
with little or subsequent depression, or marked attacks of de- 
pression with a subsequent period of such slight exaltation as 
hardly to be distinguished from a state of health. 

Depression of the manic-depressive variety, therefore, may 
either precede or follow upon an attack of maniacal excitement, 
or It may be the chief and only obvious symptom of the disease 
and may recur again and again. The disease attacks men and 
women with equal frequency, and as a rule manifests itself either 
late m adolescence or during the decline of life. Hereditary 
predisposition has been proved to exist in over 50 % of cases, 
beyond which no definite predisposing cause is at present known. 
A considerable number of cases follow upon attacks of infective 
disease such as typhoid fever, scarlet fever or rheumatic fever. 
The actual excitmg cause is probably an intestinal toxaemia 
of bacterial origin , at all events, mal-nutrition, gastric and 
intestinal symptoms not infrequently precede an attack, and 
the condition of the blood — the increase in number m the 
muUmucl^ted white blood corpuscles and the presence of 
agglutirunes to certain membera of the streptococci group of 
bacteria— am symptoms whidi have been definitely demon- 
strated by Bruce m evesy case so far examined. 

If the depression is the sequel to an attack of excitement, 
the onset may be very sudden or it may be gradual. If, on the 
other handi depression is not the sequel of excitement, the 
onset ia very gradual and the patient complams of lassitude. 


uuapacity for mental or physical work, loss of appetite, con- 
stipation and sleeplessness often for months before the case is 
recognized as one of insanity. In the fully developed disease the 
temperature is very rarely febnle, on the contrary it is rather 
subnormal in character. The stomach is disordered and the 
bowels confined. The urine is scanty, turbid and very liable to 
rapid decomposition. The heart’s action is slow and feeble and 
the extremities become cold, blue and livid. In extreme cases 
gangrene of the lower extremities may occur, but in all there is 
a tendency to oedema of the extremities The skin ib greasy, 
often offensive, and the palms of the hands and the soles of the 
feet are sodden. 

Mentally there is simple depression, without, m the majority 
of cases, any implication of consciousneBS. Many patients pass 
I through attack after attack without suffenng from hallucmations 
or delusions, but m rare cases hallucinations of hearing and sight 
are present. Delusions of unworthiness and unpardonable sin 
are not uncommon, and if once expressed are liable to recur again 
during the course of each successive attack. The disease is 
prolonged and chronic m its course, and the condition of the 
patient vanes but little from day to day. When the depression 
follows excitement, the patient as a rule becomes fat and flabby. 
On the other hand, if the illness commences with depression, the 
chief physical symptoms are mal-nutntion and loss of body 
; weight, and the return to health is always preceded by a return of 
nutntion and a gain in body weight. 

The attacks may last from six months to two or three years. 

! The intervals between attacks may last for only a few weeks 
or months or may extend over several years. During the interval 
the patient is not only capable of good mental work but may show 
capacity of a high order. In other words this form of mental 
disorder does not tend to produce dementia , the explanation 
probably being that between the attacks there is no toxaemia. 

Freatmeni hero is no known curative treatment for the de- 
pression of manic-depressive insanity, but the depression, the 
sleeplessness and the gastric disorder arc to some extent mitigated 
by common sense attention to the general health of the bod) 
If the patient is thin and wasted, then treatment is best conducted 
in bed The diet shonld bo bland, consisting largely of milk, eggs 
and fannaceouB food, given m small quantities and fruquentlv 
Defecation should be mnmtauied by eneinata, and the skin kept 
clean by daily warm baths. What is of much more importance is 
the fact tliat m some instances subsequent attacks can be prevented 
by impressing upon the patient the necessity for attending to the 
state of the bowels, and of disconUnoing work when the slightest 
symptoms of an attack present themselves. If these symptoms 
are at all prominent, rest in bed is a wise precaution, butcher-meat 
should be discontinued from the dietary and a tonic of arsenic or 
quinine and acid presenbed 

Mania. — The term mania, meaning pathological elevation 
or excitement, has, like the term melancholia, Iwn applied to 
all varieties of morbid mental conditions in which 
the prevailing mental symptom is excitement or eleva- 
tion. As m melancholia so m mama various subdivisions have 
been invented, such as delusional mania, religious mama, homi- 
cidal mania, according to the special mental characteristics of 
each case, but such varieties are of accidental origin and cannot 
be held to be subdivisions. 

Under the term mama two distinct diseased conditions can be 
described, viz. acute mania, and the elevated stage of /alte ctreu- 
latre or manic-depressive msamty. 

Acute Manta , — Acute mania is a disease which attacks both 
sexes at all ages, but its onset is most prevalent during adoles- 
cence and early adult life. Hereditary predisposition, physical 
and mental exhaustion, epileptic seizures and childbirth are all 
predisposing causes. The direct exciting cause or causes are un- 
known, but the physical symptoms suggest that the condition 
IS one of acute toxaemia or potSoiung, and the changes in the 
blood are such as are cotsequent oa bacterial toxa«nia. 

The onset is gradual m the huge majority of cases. Histones of 
sudden outbursts of mania can rarely be relied on, as the illness 
IS almost invanal^ preceded by loss of body weight, sleepless- 
ness, bad dreams, headaches and symptoms of gener^ malaise, 
sometimea associal^d with depression. The actual onset of the 
mental sjrmptoms themselves, however, are frequently sudden. 
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A typical case of the fully developed disease is not easily mistaken. 
The patient is usually anaemic and thin, the expression of the 
face IS unnatural, the eyes widely opened and bright ; and there 
IS great motor restlessness, the muscular movements being 
purposeless and inco-ordinate. This inco-ordmation of movement 
affects not only the muscles of the limbs and trunk but also those 
of expression, so that the usual aspect of the face becomes 
entirely altered, 'fhe temperature is generally slightly febrile. 
The tongue and lips are cracked and dry through excessive 
shouting or speaking. There is often no desire for food or drink. 
The heart’s action is rapid and forcible. The skin is soft and 
moist. The urine is scanty, turbid and loaded with urates. 
The white blood corpuscles per cubic millimetre of blood are 
markedly increased, and the blood serum contains agglutinmes 
to certain strains of streptococci which are not present in healthy 
persons. Sensibility to pain is lost or much impaired. Such 
patients will swing and jerk a broken limb apparently unaware 
that It IS broken. Sleep is absent or obtained in short snatches, 
and even when asleep the patient is often restless and talkative 
as if the disease processes were still active. 

Mentally the patient is excited, often wildly so, quite confused 
and unable to recognize time or place. Answers to questions may 
sometimes be elicited by repeated efforts to engage the attention 
of the patient. The speech is incoherent, and for all practical 
purposes the patient is mentally inaccessible. This state of acute 
excitement lasts usually for two or three weeks and gradually 
passes into a condition of chronic restlessness and noise, in uhich 
the movements are more co-ordinate and purposeful. The con- 
fusion of the acute stage passes off and the attention can be 
more readily attracted but cannot be concentrated on any 
subject for any length of time. The patient will now recognize 
friends, but the affections are in abeyance and the memory is de- 
fective. The appetite becomes insatiable, but the patient does not 
necessarily gam in weight This stage of subacute excitement 
may last for months, but as a rule favourable cases recover 
within SIX months from the onset of the disease. A recovering 
patient gradually gams weight, sleeps soundly at night and has 
periods of partial quiescence during the day, particularly m the 
morning after a good night’s sleep. These lucid intervals become 
more and more prolonged and finally pass into a state of sanity 
Some cases on the other hand, after the acute symptoms decline, 
remain confused, and this state of confusion may last for months ; 
by some alienists it is described as secondary stupor. 

The symptoms detailed above are those typical of an attack 
such as is most frequently met with m adult cases. Acute mania, 
however, is a disease which presents itself in various forms. 
Adolescent cases, for instance, very commonly suffer from re- 
current attacks, and the recurrent form of the disease is also to 
be met with in adults. The recurrent form at the onset does not 
differ in symptoms from that already described, but the course 
of the attack is shorter and more acute, so that the patient 
after one or two weeks of acute excitement rapidly improves, 
the mental symptoms pass off and the patient is apparently 
perfectly recovered. An examination of the blood, however, 
reveals the fact that the patient is still suffering from some 
disorder of the system, inasmuch as the white blo^ corpuscles 
remain increased above the average of health. Subsequent 
attacks of excitement come on without any obvious provocation. 
The pulse becomes fast and the face flushed. The patient 
frequently complains of fulness in the head, ringing in the ears 
and a loss of appetite. Sleeplessness is an invariable symptom. 
Self-control is generally lost suddenly, and the patient rapidly 
passes into a state of delirious excitement, to recover again, appar- 
ently, in the course of a few weeks. Recurrent mania might 
therefore be regarded as a prolonged toxaemia, complicated at 
intervals by outbursts of delirious excitement. Acute mania in 
the majority of cases ends in recovery. In the continuous attack 
the recovery is gradual. In the recurrent cases the intervals 
betwreen attacks become longer and the attacks less severe until 
they finally cease. In such recovered cases very frequently a 
persistent mcrease m the number of the white blood corpuscles 
IS found, persisting for a period of two or three years of apparently 


sound mental health. A few cases die, exhausted by the acute- 
ness of the excitement and inability to obtain rest by the natural 
process of sleep. When death does occur in this way the patient 
almost invariably passes into the typhoid state. 

The residue of such cases become chronic, and chronicity 
almost invariably means subsequent dementia. The chronic 
stage of acute mania may be represented by a state of continuous 
subacute excitement in which the patient becomes dirty and 
destructive in habits and liable from time to time to exacerba- 
tions of the mental symptoms. Continuous observation of the 
blood made in such cases over a period extending for weeks 
reveals the fact that the leucocytosis, if represented in chart 
form, shows a regular sequence of events Just prior to the onset 
of an exacerbation the leucocytosis is low. As the excitement 
increases in severity the leucocytosis curve rises, and just before 
improvement sets in there may be a decided rise in the curve 
and then a subsequent fall ; but this fall rarely reaches the 
normal line. In other cases, which pass into chronicity, a state 
of persistent delusion, rather than excitement, is the prevailing 
mental characteristic, and these cases may at recurrent intervals 
become noisy and dangerous 

Treatment . — Acute mama can only be treated on general lines. 
During the acute stage of onset the patient should be placed in bed 
If there is difficulty in inducing the patient to take a sufficient 
quantity of food, this difficulty can be got over by giving food in 
liquid form, milk, milk-tea, eggs beaten up in milk, meat juice and 
thin gruel, and it is always better to feed such a patient with small 
quantities given frequently Cases of mama following childbirth 
are those which most urgently demand careful and frequent feeding, 
artificially administered if necessary If there is any tendency to 
exhaustion, alcohohe stimulants are indicated, and in some cases 
strychnine, qumine and cardiac tonics are highly beneficial. The 
bowels should be unloaded by large enemata or the use of saline 
purgatives The continuous use of purgatives should as a rule be 
avoided, as thej- dram the system of fluids On the other h.and, 
the administration of one large normal saline enema, by supplying 
the tissues with fluids, and probably thereby diluting the toxins 
circulating in the sjstem, gives considerable relief A contmuous 
warm bath frequently produces sleep and reduces excitement. The 
sleeplessness of acute mania is best treated by warm baths whciever 
possible, and if a drug must be administered, then paraldehyde is 
the safest and most certain, unless the patient is also an alcohohe, 
when chloral and bromide is probably a hetter sedative. 

The Elevated Stage of Poke Ctrculatre or Manic Depressive 
Insanity — As previously mentioned in the description of the 
depressed stage of this mental disorder, the disease is equally 
prone td attack men and women, generally during late adolescence 
or in early adult life, and iri a few cases first appears during the 
decline of life. Hereditary predisposition undoubtedly plap a 
large part as a predisposing cause, and after that is said it is 
difficult to assign any other definite predisposing causes and 
certainly no exciting causes. As m the stage of depression, so 
in the stage of excitement the first attack may closely follow 
upon typhoid fever, erysipelas or rheumatic fever On the other 
hand many cases occur without any such antecedent disease 
Another fact which has been commented upon is that these 
patients at the onset of an attack of excitement often appear 
to be in excellent physical health. 

The earliest symptoms of onset are moral rather than physical. 
The patient changes in character, generally for the worse. The 
sober man becomes intemperate The steady man of business 
enters into foolish, reckless speculation. There is a tendency 
for the patient to seek the society of inferiors and to ignore the 
recognized conventionalities of life and decency. The dress 
becomes extravagant and vulgar and the speech loud, boastful 
and obscene These symptoms may exist for a considerable 
period before some accidental circumstance or some more than 
usually extravagant departure from the laws and customs of 
civilization draws public attention to the condition of the patient. 
The symptoms of the fully developed disease differ m degree 
in different cases. The face is often flushed and the expression 
unnatural. There is constant restlessness, steady loss of body 
weight, and sleef^essness In very acute attacks there are 
frequently symptoms of gastric disorder, while in other cases 
the appetite is enbrmoiis, gross and perverted. The leucocytosis 
IS above that usuadtj^met with in health, and the mcrease m the 



MEDICAL AND GENERAL] 

early stages is due to the relative and absolute increase in the 
multmucleated or pol>Tnorphonuclear leucocytes. The hyper- 
leucocytosis is not, however, so high as it is in acute mania, and 
upon recovery taking place the leucocytosis always falls to 
normal In the serum of over 8o % of cases there are present 
agglutinines to certain strains of streptococci, which agglutmines 
are not present in the serum of healthy persons. The changes 
in the urine are those which one would expect to find in persons 
losing weight ; the amount of nitrogenous output is in excess of 
the nitrogen ingested in the food. 

Mentally there is always exaltation rather than excitement, 
and when excitement is present it is never of a delirious nature, 
that is to say, the patient is cognizant of the surroundings, and 
the special senses are abnormally acute, particularly those of 
sight and hearing Hallucinations and delusion are sometimes 
present, but many cases pass through several attacks without 
exhibiting either of these classes of symptoms The patient 
IS always garrulous and delighted to make any chance acquaint- 
ance the confidant of his most private affairs The mood is 
sometimes expansive and benevolent, interruption in the flow 
of talk may suddenly change the subject of the conversation or 
the patient may with equal suddenness fly into a violent rage, 
use foul and obscene language, ending with loud laughter and 
protestations of eternal friendship. In other words the mental 
processes are easily stimulated and as easily diverted into other 
channels The tram of thought is, as it were, constantly being 
changed by accidental associations Although consciousness 
IS not impaired, the power of work is abolished as the attention 
cannot be directed continuously to any subject, and yet the 
patient may be capable of writing letters in which facts and 
fiction are most ingeniously blended A typical case will pass 
through the emotions of joy, sorrow and rage in the course of a 
few minutes. The memory is not impaired and is often hyper- 
acute The speech may be rambling but is rarely incoherent 

The course of the attack is in some cases short, lasting for from 
one to three weeks, while in others the condition lasts for years 
The patient remains in a state of constant restlessness, both of 
body and mind, untidy or absurd in dress, noisy, amorous, 
vindictive, boisterously happy or virulently abusive As time 
passes a change sets m The patient sleeps better, begins to lay 
on flesh, the sudden mental fluctuations become less marked 
and finally disappear Many of these patients remember every 
detail of their lives during the state of elevation, and many are 
acutely ashamed of their actions during this period of their 
illness As a sequel to the attack of elevation there is usually 
an attack of depression, but this is not a necessary sequel 

The majority of patients recover even after years of illness, 
but the attacks are always liable to recur. Even recurrent 
attacks, however, leave behind them little if any mental impair- 
ment. 

Treatment — General attention to the health of the body, and an 
abundance of nounshmg food, and, where necessary, the use of 
sedatives such as bromide and sulphonal, sum up the treatment of 
the elevated stage of mamc-depressive insamty In Germany it is 
the custom to treat such cases in continuous warm baths, extending 
sometimes for weeks The use of warm baths of several hours’ 
duration has not proved satisfactory. 

Delusional Insanity. — Considerable confusion exists at 
the present day regarding the term delusional insanity. It is 
not correct to define the condition as a disease in which 
fixed delusions dominate the conduct and are the 
chief mental symptom present. Such a definition 
would include many chronic cases of melancholia and mania. 
All patients who suffer from attacks of acute insanity and who 
do not recover tend to become delusional, and any attempt 
to include and describe such cases in a group by them- 
selves and term them delusional insanity is inadmissible The 
fact that delusional insanity has been described under such 
various terms as prowessive systematized insanity, mama of 
persecution and grandeur, monomanias of persecution, unseen 
agency, grandeur and paranoia, indicates that the disease is 
obscure in its origin, probably passing through various stages, 
and m some instances having confused with the terminal 
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stages of mania and melancholia. If this is admitted, then 
probably the best description of the disease is that given by 
V. Magnan under the term of “ systematized delusional insanity,” 
and it may be accepted that many cases conform very closely 
to Magnan 's description. 

The disease occurs with equal frequency in men and women, 
and m the majority of cases commences during adolescence 
or early adult life. The uniyersally accepted predisposing cause 
IS hereditary predisposition As to the exciting causes nothing 
is known beyond the fact that certain forms ot disease, closely 
resembling delusional insanity, are apparently associated or 
caused by chronic alcoholism or occur as a sequel to syphilitic 
infection In the vast majority of cases the onset is lost in 
obscurity, the patient only drawing attention to the diseased 
condition by insane conduct after the delusional state is definitely 
established. The friends of such persons frequently affirm that 
the patient has always been abnormal. However this may be, 
there is no doubt that m a few cases the onset is acute and 
closely resembles the onset of acute melancholia llie patient 
IS depressed, confused, suffers from hallucinations of hearing and 
there are disturbances of the bodily health There is gener.ill} 
mal-nutrition with dyspepsia and vague neuralgic pains, often 
referred to the heart and intestines. Even at this stage the 
patient may labour under delusions. These acute attacks are of 
short duration and the patient apparently recovers, but not 
uncommonly both hallucinations and delusions persist, although 
they may be concealed. 

The second or delusional stage sets in very gradually. This is 
the stage in which the patient most frequently comes under 
medical examination The appearance is always peculiar and 
unhealthy. The manner is unnatural and may suggest a state of 
suspicion. The nutrition of the body is below par, and the patient 
frequently complains of indefinite symptoms of malaise referred 
to the heart and abdomen. ITie heart’s action is often weak and 
irregular, but beyond these symptoms there are no special 
characteristic symptoms. 

Mentally there may be depression when the patient is sullen anti 
uncommunicative. It will be found, however, that he always 
suffers from hallucinations. At first hallucinations of hearing 
are the most promment, but later all the special senses may be 
implicated. These hallucmations constantly annoy the patient 
and are always more troublesome at night. Voices make accusa- 
tions through the walls, floors, roofs or door. Faces appear at the 
window and make grimaces. Poisonous gases are pumped into 
the room. Electricity, Rontgen rays and marconigrams play 
through the walls. The food is poisoned or consists of filth In 
many cases symptoms of visceral discomfort are suppiosed to be 
the result of nightly surgical operations or sexual assaults. All 
these persecutions are ascribed to unknown persons or to some 
known person, sect or class. Under the mfluence of these sensory 
disturbances the patient may present symptoms of angry excite- 
ment, impulsive violence or of carefully-thought-out schemes of 
revenge; but the self-control may be such that although the 
symptoms are concealed the behaviour is peculiar and unreason- 
able It is not uncommon to find that such patients can converse 
rationally and take an intelligent interest in their environments, 
but the unpheation of the capacity of judgment is at once apparent 
whenever the subject of the persecutions is touched upon. 

All cases of delusional insanity at this stage are dangerous and 
their actions are not to be depended upon. Assaults are common, 
houses are set on fire, threatenmg letters are written and accusa- 
tions are made which may lead to much worry and trouble before 
the true nature of the disease is realized. 

This, the second or persecutory stage of delusional insanity, may 
persist through life. The patient b^mes gradually accustomed 
to the sensory disturbances, or possibly a certain amount of mental 
enfecblement sets in which reduces the mental vigour. In other 
cases, the disei^goes on to what Magnan calls the third stage or 
stage of grandiose delusions. The onset of this stage is in some 
epes gradual. The patient, whffe mveighing agamst the persecu- 
tions, hints at a possible cause. One man is an inventor and his 
enemies desu-e to deprive him of the results of his inventions 
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Another is th« rightful h«ir to » peerage, of which he is to be 
deprived. Women frequently believe themselves to be abducted 
princesses or heirs to the throne. Others of both sexes, even 
more ambitious, assume divine attributes and prcckira them*- 
selves Virgin Marys, Gabriels, Holy Ghosts and Messiahs. Cases 
are recorded in which the delusions of grandeur were of sudden 
onset, the patient going to bed persecuted and miserable and 
rising the following morning elated and grandiose. In this stage 
the hallucinations persist but appear to change in character ai^ 
become pleasant. The king hears that arrangements are being 
made for his coronation and waits quietly for the event. The 
angel Gabriel sees visions m the heavens. The heirs and heiresses 
read of their prospective movements m the court cpkimn-s of the 
daily papers and are much soothed thereby. In short, no delusion 
IS too grotesque and absurd for such patients to believe and 
express. 

Cases of delusional insanity never become demented m the true 
sense of the word, but their mental state might be described as a 
dream in which an imaginary existence obliterates the experiences 
of their past lives 

7 reattmnt — No treatment mfluences the course of tlie disease 
During the stage of persecution such patients are a danger to them- 
selves, as they not infrequently commit suicide, and to tlieir supposed 
persecutors, whom they frequently assault or other\vise annoy 

Katatonia. — This disease, so called on account of the symptom 
of muscular spasm or rigidity which is present during certain of 
its stages, was first described and named by K. L. 
Kahlbaum in 1874. Many British alienists refuiae to 
accept katatonia as a distinct disease, but as it has 
been accepted and further elaborated by such an authority as 
E. Kraepelin reference to it cannot be avoided. 

Katatonia attacks women more frequently than men, and is 
essentially a disease of adolescence, but typical cases occasionally 
occur in adults. Hereditary predisposition is present in over 50 % 
of the cases and is the chief predisposing cause. Childbirth, worry, 
physical strain and mental shoclcs are all advanced as secondary 
predisposing causes. The disease is one of gradual onset, with 
loss of physical and mental energy. Probably the earliest mental 
symptom is the onset of aural hmlucmations. For convenience of 
description the disease may be divided into (i) the stage of onset ; 
(2) the stage of stupor ; (3) the stage of excitement. 

The symptoms of the stage of onset are disorders of the alimentary 
tract, such as loss of appetite, vomiting after food and obstmate 
constipation. The pulse is rapid, irregular and intermittent. 
The skin vanes between extreme dryness and drenching perspira- 
tions, In women the menstrual function is suppressed. At un- 
certain intervals the skeletal muscles are thrown into a condition 
of rigidity, but this symptom does not occur invariably. The 
instincts of cleanliness are in abeyance, owing to the mental state 
of the patient, and as a result these cases are inclined to be wet 
and dirty in their habits. 

Mentally there is great confusion, vivid hallucinations, which 
apparently come on at intervals and are of a terrifymg nature, for 
the patient often becomes frightened, endeavours to hide m comers 
or escape by a window or door. A very common history of su<b a 
case prior to admission is that the patient has attempted suicide 
by jumping out of a window, the attempt being m reality an un- 
conscious effort on the part of the patient to escape from some 
imaginary danger. During the^ attacks the skm pours with 
perspiration. The patient is oblivious to his surroundings and is 
mentally inaccessible. In the intervals between these attacks 
the patient may be conscious and capable of answering simple 
questions. This acute stage, in which sleep is abolished, lasts from 
a few days to four or six weeks and then, geners^y quite sud- 
denly, the patient passes mto the state of stupor. In some cases 
a sharp febrile attack accompanies the onset of the stiqior, while 
m others this symptom is absent ; but m every case examined 
by Bruce during the acute stage there was an increase in the 
number of the white blood corpuscles, which, just prior to the 
onset of stupor, were sometimes enormously increased i ^ in- 
crease being entirely due to multipUcarion « the, multiww^etod 
or polymorphonuclear leucocytes, , . 


In the second pr stuporose stage of the disease the symptoms 
are characteristic. The patient lies m a state of apparent 
placidity, generally with the eyes shut Consciousness is never 
entirely abolished, and many of the patients give unnustakable 
evidence that they understand wl»t vs being said m their 
presence. Any effort at passive moyemmit of a limb immediately 
sets up muscular resistance, and throughout this stage the 
stemomastoid and the abdominal muscles are more or less m a 
state of over-tension, which is mpreased to a condition of rigidity 
if the patient is interfered with in any way. This symptom of 
restiveness or negativism is one of toe charactenstics of the 
disease. The patient resists while being fed, washed, dressed and 
undressed, and even the normal stimuU which in a healthy man 
indicate that the bladder or rectum require to be emptied are 
resisted, so that the bladder may become distended and the lower 
bowel has to be emptied by enemata. The temperature is low, 
often subnormal, the pulse 1$ small and weak, and the extremities 
cold and livid. This symptom is probably due in some part to 
spasm of the terminal arterioles. Mentally the symptoms are 
negative Though conscious, the patient cannot be got to speak 
and apparently is oblivious to what is passing around. Upon 
recovery, however, these cases can often recount incidents which 
occurred to them during their illness, and may also state that 
they laboured under some delusion Coincidently with the 
onset of the stupor sleep returns, and many cases sleep for 
the greater part of the twenty-four hours. The duration of 
the stuporose state is very variable. In some cases it lasts for 
weeks, in others for montos or years, and may be the terminal 
stage of the disease, tl>e patient gradually smkmg mto dementia 
or making a recovery. The third stage or stage of excitement 
comes on m many cases during the stage of stupor the stages 
overlap , while in others a distinct mterval of convalescence may 
intervene between the termination of the stupor and the onset 
of the excitement. The excitement i.s characterized by sudden 
impulsive actions, rhythmical r^tition of words and sounds 
(verbigeration), and by rhythmical movements of toe body or 
limbs, such as swaying the whole frame, nodding the head, swing- 
11^ the arms, or walking m circles. The patient may be absolutely 
mute in this stage as m the stage of stupor Ot^rs again arc 
very noisy, singing, shouting or abusive. The speech is staccato 
in diaracter and mcoherent. Physically the patient, who often 
gams weight in the stage of stupor, again becomes thin and 
haggard m appearance owing to the incessant restlessness and 
sleeplessness whitJi characterize the stage of excitement. The 
patient may, during the stage of onset, die through exhaustion, 
or accidentally and unconsciously commit suicide usually by 
leaping from a window. During the stuporose stage symptoms of 
tubercular disease of the lungs may commence. All the adolescent 
insane are peculiarly liable to contract and die from tubercular 
disease. Accidental suicide is also liable to occur during this 
stage. The stage of excitement, if at all prolonged, invariably 
ends in dementia. According to Kra^lm 13 % of the cases 
recover, 27 make partial recoveries, and 60 % become more or 
less demented. 

Treatment — No treatment arrests or diverts the coarse of katatonia, 
and the acute symptoms of the disease as they anse must be treat^ 
on hospital prmciples. 

Hebkfrrema — This is a disease of adolescence (Gr. 17/81^) 
which was first described by Hecker and Kahlbaum and more 
recently by Kraepelin and other foreign workers. 
Hebeplwenia is not yet recognized by British alienists. 

The descriptions of the diserse are indefinite and- 
confusing, but there are some grounds for toe belief that such 
an entity does exist, although it is probably more correct to say 
that as yet the symptoms are very imperfectly understood. 
Hebephrenia is always a disease of adolescence and never 
occurs duni% adult life. It attacks women more frequently 
than men, and according to Kahlbaum hereditary predisposition 
to insanity is present in over 50 % of the cases attacked. Hi* 
onset of the 1$ mvOrialily associated with two symptoms. 
On the physiixil sida wn arrested dr delayed development and 
cm to* mental a gfnduid faikir* of the power of attention and 
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concentrated thouglit The onset of the condition is always 
gradual and the symptoms which first attract attention are 
mental. The patient becomes restless, is unable to settle to 
woHc, becomes solitary and peculiar m habits and sometimes 
dissolute and mischievous. As the disease advances the patient 
becomes more and more enfeebled, laughs and mutters to himself 
and wanders aimlessly and without o^ecL There is no natured 
curiosity, no interest in life and no desire for occupation. Later, 
delusions may appear and also halludnations of hearmg, and 
under their influence the patient may be impulsive and violent. 
Physically the subjects arc always badly developed. The 
temperature is at times slightly elevated and at intervals the 
white blood corpuscles are markedly increased. The menstrual 
function m women is suppressed and both male and female 
cases are addicted to masturbation. According to Kraepelm 
5 % of the cases recover, 15% are so far relieved as to be able 
to live at home, but are mentally enfeebled, the remainmg 80 % 
become hopelessly demented. The patients who recover fre- 
quently show at the onset of their disease acute symptoms, 
such as mild excitement, slighiJy febrile temperature and quick 
pulse-rate. When recovery does take place there is mark^ 
improvement in development The subjects of hebephrenia 
are peculiarly liable to tubercular infection and many die of 
phthisis. 

There is no special treatment for hebephrenia beyond attention 
to the general health 

Insaniiy following upon Injuries to the Brain, or 
Apoplexies or Tumours or Arterial Degeneration, (a) 
Traumaltc Insmtly . — Insanity following blows on the head 
is divided mto {1) the forms in which the insamty immedi- 
ately follows the accident , <2) the form m which there 
inmZty. ^ an intermediate prodromal stage characterized by 
strange conduct and alteration in disposition, and 
<3) m which the mental symptoms occur months or years after 
the accident, which can have at most but a remote pre- 
disposii^ causal relation to the insanity. The cases which 
immediately succeed mjuries to the head are in all respects 
similar to confusional insamty after operations or after fevers 
There is generally a noisy incoherent delirium, accompanied by 
hallucmations of sight or of hearing, and fleeting unsystematued 
delusions. The physical symptoms present all the features of 
severe nervous sho^ 

In those cases in which there is an intervening prodromal 
condition, with altered character and disposition, there is usually 
a more or less severe accidental implication of the cortex cerebri^ 
either by depression of bone or local hemorrhage, or meningitic 
sub-inflammatory local lesions. Most of the cases during the 
prodromal stage are sullen, morose or suspicious, and indifl^ent 
to their friends and surroundmgs. At the end of the prodromal 
stage there most usually occurs an attack of acute mania of a 
furious impulsive kind. The cases which for many years after 
injury are said to have remained sane will generally be found 
upon examinatKHi a»d inquiry to exhibit symptoms of hereditary 
degeneration or of acquired degeneracy, which may or may not 
be a cmisequence of the accident. 

The most common site of vascular lesion is one of the branches 
of the middle cerebral artery within the sylvian Assure, or of one 
of the smrdler branches of the same artery which go Erectly to 
supply the chief basal gangha. When an artery like the middle 
ce^ral or one of its lynches becomes either through rqpture 
or blocking of its lumen, incapable of perfotmu^ its function of 
sullying nutrition to limpoFtant oerebial areas, there ensues 
devitality of the nervous tissues, frequently followed by softening 
and chronic inflammation. It is these secondary changes which 
give rise to aiul maintain those peculiar mental aterrations known 
as post-apoplectic insanity. 

Various channetenstic physical symptoms, depending upon 
the seat of the cerebral lesion, are met with m the course of this 
form of insamty. These oonsiat^f paraplegias, hemiplegias vand 
muscular contractures. Speeeh defects are very cemunon, 
being due either to the enfe^ed mmUX' condition, to^paralysis 
of the nerve supplying the mueoies of the face and toi^;ue, 


Of to aphasia caused by impheation of those parts of the 
cortex which are iirtunately associated with the faculty of 
speech. Mental symptoms vary considerably in diflerent cases 
m accordance with the seat and extent of the lesion There 
is almost always present, however, a certain degree of mental 
enfeeblement, accompani^ by loss of memory and of judgment, 
often by mental confusion. Another very general mental 
symptom is the presence of emotionalism which leads the patient 
to be affected either to tears or to laughter upon trifling and 
inadequate occasions. 

Cerebral tumours do not necessarily produce insanity. Indeed 
It has been computed that not one half of the cases become 
insane. When insanity appears it is met with in ail degrees 
varymg from slight mental dulness up to complete dementia, 
and from mere moral perversion up to the most intense form 
of maniacal excitement. On the physical side the vanous 
symptoms of cerebral tumour such as coma, ataxia, paralysis, 
headache, vomiting, optic neuritis and epileptiform convulsions 
are met with. All forms of to-called moral changes and of 
changes of disposition are met with as menial symptoms and 
all the ordinary forms of insanity may occur in vaiying m- 
tensity , but by far the most common mental change occurrmg 
m connexion with cerebral tumour is a progressi\'c enfeeble- 
ment of the intelligence, unattended with any more harmful 
symptoms than mental deterioration which ends m complete 
dementia. 

(b) Artmal Degeneration —Arterial degeneration is a common 
cause of mental impairment, especially of that form 
of mental affection known as “ Early ” dementia. to ^ 
It also jMredisposes to embolism and thrombosis, Art^ria/ 
which often results m the paralytic and aphasic Dogonorm- 
groups of nerve disturbance, and which 9x0 always * 
accompanied by more or less marked interference w ith normal 
cerebral action. 

The commonest aeat for atheroma of the cerebral vessels is the 
artenes at the base of the brain and their roam branches, especi- 
ally the middle cerebral. As a general rule the other arteries 
of the cerebrum are not implicated to the same extent, although 
in a not inconsiderable number of cases of the disease all the 
artenes of the brain may participate m the change. When this 
is so, we obtain those deAnite syro^ptoros of slowly advancing 
dementia commencing mlatetniddlc life and ending m compkte 
dementia before the usual period for the appearance of senile 
dementia. The same apj[>eatances are met with m certain patients 
who have attained the age in which senile changes in the artenes 
are not unexpected. As a rule atheroma m the cerebral vessels 
IS but a part of a general atheroma of all the arteries of the body. 
Atheroma is common after middle life ^d increases in frequency 
with age. The chief causes are syphilis, alcoholism, the gouty 
and rheumatic diatheses and above all Bright’s disease of the 
kidneys. Perhaps certain fonns of Bright’s disease, owing to the 
tendency to raise the blood pressure, are of all causes the most 
common. 

It IS not easy to say to what extent, alone, the arteriosclerosis 
IS effectual m inducing the gradual failure of the mental powers, 
and to what extent it is assisted in its operation by the action on 
the bram-cdls of the general toxic substances which give rise 
to the arterial atberoana. In, arty case there can be no question 
that the gradual mechanical duninution of the blood-supply to 
the cortex caused by ^ occlusion Qf the lunjen of the arteries 
IS a lector of great importance m the production of mental 
incapacity. 

General PARAtvsia OF theTmsane (synu Qeneral Paralysis^ 
progressive fdementi^^ la a disease character- 
ized by symptoms of progressive ^dicjgeneration of the 
central nervous system, more parUcularly of the motor 
centres. Ijlto disease is .fdtooat invariably fatal. 

Appaewt recoveries ^ very .occaaion^ty occur, thoi^h this 
is denied Ity the majority of alienists. disease is in every 
case roasociated ;giadvially advaimi^ , mental etxfeeblo- 
iment^rand veiy frequently isoomi^oated by attocks of mental 
disease. 
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General paralysis, which is a very common disease, was first 
recognized m France ; it was identified by J. E. D. Esquirol, 
and further described and elaborated by A. L. J. Bayle, Delaye 
and J, L Calmeil, the latter giving it the name of paralyste 
generate des altinh. 

As first described by the earlier writers the disease was re- 
garded as being invariably associated with delusions of grandeur 
At the present day this description does not apply to the 
majority of cases admitted into asylums. The change may be 
explained as being either due to an alteration m the type of the 
disease, or more probably the disease is better understood and 
more frequently diagnosed than formerly, the diagnosis being 
now entirely dependent on the physical and not on the mental 
symptoms This latter may also be the explanation why general 
paralysis is much more common at the present day in British 
asylums than it was. The total death-rate from this disease m 
English and Scottish asylums rose from 1321 m 1894 to 1795 in 
1904. 

General paralysis attacks men much more frequently than 
women, and occurs between the ages of 35 and 50 years It is 
essentially a disease of town life. In asylums which draw their 
patients from country districts in Scotland and Ireland, the 
disease is rare, whereas m those which draw their population from 
large cities the disease is extremely common 

Considerable diversity of opinion exists at present regarding 
the causation of general paralysis. Hereditary predisposition 
admittedly plays a very small part in its causation. There is, 
however, an almost universal agreement that the disease is 
essentially the result of toxaemia or poisoning, and that acquired 
or inherited syphilitic infection is an important predisposing 
factor. A histopr of syphilitic infection occurs in from 70 to 
90 % of ti'o patients affected. At first it was held that general 
paralysis was a late syphilitic manifestation, but as it was found 
that no benefit followed the use of anti-syphihtic remedies the 
theory was advanced that general paralysis was a secondary 
auto-mtoxication following upon svphilitic infection The latest 
view 13 that the disease is a bacterial invasion, to which syphilis, 
alcoholism, excessive mental and physical strain, and a too 
exclusively nitrogenous diet, only act as predisposing causes. 
This latter theory has been recently advanced and elaborated by ' 
Ford Robertson and McRae of Edinburgh. 

Whatever the cause of general paralvsis may be, the disease is 
essentially progressive m character, marked by frequent re- 
missions and so typical in its physical symptoms and pathology 
that we regard the bacterial theory with favour, although we are 
far from satisfied that the actual causative factor has as yet been 
discovered. 

For descriptive purposes the disease is most conveniently 
di\’ided into three stages, — called respectively the first, second 
and third, — but it must be understood that no clear line of 
demarcation divides these stages from one another 

The onset of general paralysis is slow and gradual, and the 
earliest symptoms may be either physical or mental. The 
disease may commence either in the brain itself or the spinal cord 
may be primarily the seat of lesion, the brain becommg affected 
secondarily. When the disease originates in the spinal cord the 
symptoms are similar to those of locomotor ataxia, and it is now 
believed that general paralysis and locomotor ataxia are one and 
the same disease ; in the one case the cord, in the other the brain, 
being the primary seat of lesion. The early physical symptoms 
are generally motor. The patient loses eneigy, readily becomes 
tired, and the capacity for finely co-ordinated motor acts, such 
as are required in playing games of skill, is impaired. Transient 
attacks of partial paralysis of a hand, arm, leg or one side of the 
body, or of the speech centre are not uncommon In a few cases 
the special senses are affected early and the patient may complain 
of attacks of dimness of vision or impairment of hearing. Or the 
symptoms may be purely mental and affect the highest and most 
recently acquired attributes of man, the moral sense and the 
faculty of self-control. The patient then becomes irritable, 
bursts into violent passions over trifles, changes in character and 
habits, frequently takes alcohol to excess and behaves in cm 
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extravagant, foolish manner. Theft is often committed in this 
stage and the thefts are characterized by an open, purposeless 
manner of commission The memory is impaired and the patient 
is easily influenced by others, that is to say he becomes facile. 
In other cases a wild attack of sudden excitement, following upon 
a period of restlessness and sleeplessness may be the first symptom 
wluch attracts attention. Whatever the mode of onset the 
physical symptoms which characterize the disease come on 
sooner or later. The speech is slurred and the facial muscles lose 
their tone, giving the face a flattened expression. The muscular 
power IS impaired, the gait is straddling and the patient sways on 
turning. All the muscles of the body, but particularly those of 
the tongue, upper lip and hands, which are most highly inner- 
vated, present the symptom of fine fibrillary tremors The 
pupils become irregular in outline, often unequal m size and either 
one or both fail to react normally to the stimuli of light, or of 
accommodation for near or distant vision 

As the disease advances there is greater excitability and a 
tendency to emotionalism In classical cases the general 
exaltation of ideas becomes so great as to lead the patient to the 
commission of insanely extravagant acts, such as purchases of 
large numbers of useless articles, or of lands and houses far beyond 
his means, numerous indiscriminate proposals of marriage, the 
suggestion of utterly absurd commercial schemes, or attempts 
at feats beyond his physical powers. The mental symptoms, m 
short, are very similar to those of the elevated stage of manic- 
depressive insanity. 

Delusions of the wildest character may also be present. The 
patient may believe himself to be in possession of millions of 
money, to 1^ unsurpassed m strength and agility, to be a great 
and overruling genius, and the recipient of the highest honours 
'Fhis grandiose condition is by no means present in every case and 
IS not in Itself diagnostic of the disease. But mental facility, 
placid contentment, complete loss of judgment and affection for 
family and friends, with impaired memoiy, are symptoms 
universally present As the disease advances the motor 
symptoms become more prominent The patient has great 
difficulty in writing, misses letters out of words, words out of 
sentences, and writes in a large laboured hand The expression 
becomes fatuous. The speech is difficult and the facial muscles 
are thrown into marked tremors whenever any attempt at speech 
is made. The voice changes in timbre and becomes high-pitched 
and monotonous. The gait is weak and uncertain and the re- 
flexes are exaggerated. In the first stage the patient, through 
restlessness and sleeplessness, becomes thin and haggard. As the 
second stage approaches sleep returns, the patient lays on flesh 
and becomes puffy and unhealthy in appearance The mental 
symptoms are marked by greater facility and enfeeblcment, while 
the paralysis of all the muscles steadily advances. The patient 
IS now peculiarly liable to what are called congestive seizures or 
epileptiWm attacks The temperature rises, the face becomes 
flushed and the skin moist. Twitchings are noticed in a hand or 
arm. These twitchings gradually spread until they may involve 
the whole body. The patient is now unconscious, bathed in 
perspiration, which is offensive. The bowels and bladder empty 
themselves reflexly or become distended, and bedsores are very 
liable to form over the heels, elbows and back. Congestive 
seizures frequently last for days and may prove fatal or, on the 
other hand, the patient may have recurrent attacks and finally 
die of exhaustion or some accidental disease, such as pneumonia 
In the second stage of the disease the patient eats greedily, and as 
the food IS frequently swallowed unmasticated, chokipg is not an 
uncommon accident The special senses of taste and smell are 
also much disordered. We have seen a case of general paralysis 
in the second stage drink a glass of quinine and water under the 
impression that he was drinking whisky 
The third sti^e of the disease is characterized by sleeplessness 
and rapid loss of body weight. Mentally the patient becomes 
quite demented. Chi the physical side the paralysis advances 
rapidly, so that the patient becomes bed-ndden and speechless. 
Death may oddUr as result of exhaustion, or a congestive 
seizure, or of some intercurrent illness. 
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The duration of the disease is between eighteen months and 
three years, although it has been known to persist for seven 

No curative measures have so far proved of any avail m the 
treatment of general paralysis. 

Insanity ASSoaATKD with Epilepsy. — The term “ epileptic 
insanity,” which has for many years been in common use, is 
now regarded as a misnomer. There is m short no 
lattuity. disease as epileptic msamty. A brain, however, 
which IS so unstable as to exhibit the sudden discharges 
of nervous energy which are known as epileptic seiaures, is 
prone to be attacked by insanity also, but there is no form of 
mental disease exclusively associated with epilepsy. Many 
epileptics suffer from the disease for a lifetime and never exhibit 
symptoms of insanity. The majority of patients, however, who 
suffer from epilepsy are liable to exhibit certain mental symptoms 
which are regarded as characteristic of the disease. Some suffer 
from recurrent attacks of depression, ill-humour and irritability, 
which may readily pass into violence under provocation Others 
are emotionally fervid in religious observances, though sadly 
deficient in the practice of the religious life. A third class are 
liable to attacks of semi-consciousness which may either follow 
upon or take the place of a seizure, and during these attacks 
actions are performed automatically and without consciousness 
on the part of the patient 

When epileptics do become insane the insanity is generally 
one of the forms of mania Either the patient suffers from sudden 
furious attacks of excitement in which consciousness is entirely 
abolished, or the mania is of the type of the elevated stage of 
fohe circulaire (manic-depressive insanity) and alternates with 
periods of deep depression. In the elevated period the patient 
shows exaggerated self-esteem, with passionate outbursts of 
anger, and periods of religious emotionalism. While in the 
stage of depression the patient is often actively suicidal 

Epileptic patients who suffer from recurrent attacks of 
delirious mania are liable to certain nervous symptoms which 
indicate that not only are the motor centres in the brain 
damaged, but that the motor tracts in the spinal cord are also 
affected The gait becomes awkward and laboured, the feet 
being lifted high off the ground and the legs thrown forward with 
a jerk. The tendon reflexes are at the same time exaggerated. 
These symptoms indicate descending degeneration of the motor 
tracts of the cord 

If the mental attacks partake of the character of elevation or 
depression the mental functions suffer more than the motor. 
These patients, in course of time, become delusional, enfeebled 
and childish, and in some cases the enfeeblement ends m complete 
dementia of a very degraded type. 

Where insanity is superadded to epilepsy the prognosis is 
unfavourable. 

Insanity associated with or cau.sed by Alcoholic and 
Drug Intoxication — The true role of alcoholic indulgence in 
the production of msamty is at present very imperfectly 
Jnttmj- understood. In many cases the alcoholism is merely a 
symptom of the mental disease — a result, not a cause 
In others, alcohol seems to act purely as a predisposing factor, ! 
breaking down the resistance of the patient and disordermg the 
metabolism to such an extent that bodily disorders are en- 
gendered which produce well-marked and easily recognized 
mental symptoms In others, again, alcohol itself may possibly 
act as a direct toxin, disordering the functions of the bram. 
In the latter class may be included the nervous phenomena of 
drunkenness, which commence with excitement and confusion 
of ideas, and terminate in stupor with partial paralysis of all the 
muscles, ^tain brains which, either through innate weakness 
or as the result of direct injury, have become peculiarly liable 
to toxic influences, under the influence of even moderate quan- 
tities of alcohol pass into a state closely resembling dehnous 
mama, a state commonly spoken of as manta a polu. 

Ddmum Tremens . — Delinum tremens is the form of mental I 
disorder most commonly associated with alcoholic indulgence I 
in the lay mind. Considerable doubt exists, however, as to 
whether the disease is directly or secondarily the result of 
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I alcoholic poisoning. Much evidence exists m favour of the latter 
I supposition Delirium tremens may occur m persons who have 
never presented the symptom of drunkenness, or it may occur 
weeks after the patient has ceased to drink alcohol, and in such 
cases the actual exciting cause of the disease may be some 
accidental complication, such as a severe accident, a surgical 
operation, or an attack of pneumonia or erysipelas. 

The early symptoms are always physical. I he stomach is 
disordered. The desire for food is absent, and there may be 
abdominal pain and vomiting The hands are tremulous, anrl 
the patient is unable to sleep. At this stage the disease may be 
checked by the administration of an aperient and some sedative 
such as bromide and chloral The mental symptoms vary 
greatly in their seventy. In a mild case one may talk to the 
patient for some time before discovering any mental abnormality , 
and then it will be found that confusion exists regarding his 
position and the identity of those around him, while the memory 
IS also impaired for recent events. Hallucinations of sight and 
hearing may be present The hallucinations of sight may be 
readily induced by pressure upon the eyeballs If the symptoms 
are more acute they usually come on suddenly, generally during 
the evening or night The patient becomes excited, suffers from 
vivid hallucinations of sight and hearing which produce great 
fear, and these hallucinations may be so engrossing as to render 
him quite oblivious to the environment The hallucinations of 
sight are characterized by the false sense impressions taking the 
forms of animals or insects which surround or menace the patient 
Visions may also appear in the form of flames, pblins or fairies 
The hallucinations of hearing rarely consist of voices, but are 
more of the nature of whistlings, and ringings in the ears, shouts, 
groans or screams which seem to fill the air, or emanate from the 
walls or floors of the room All the special senses may be affected, 
but sight and hearing are always implicated. Delirium tremens 
IS a short-lived disease, generally running its course m from four 
to five days. Recovery is always preceded by the return of the 
power of sleep 

The patient must be carefullv nursed and constantly watched, 
as homicidal and suicidal impulses are liable to occur under the 
terrifying influence of the liallucmations The food should be 
concentrated and fluid, given frequently and in small quantities. 

Chrome Alcoholic Insanity . — Almost any mental disorder may 
be associated with chronic alcoholism, but the most characteristic 
mental symptoms are delusions of suspicion and persecution 
which resemble very closely those of the persecution stage of 
systematized delusional insanity. The appearance of the patient 
IS bloated and heavy j the tongue is furred and tremulous, and 
symptoms of gastric and intestinal disorder are usually present. 
The gait is awkward and dragging, owing to the partial paralysis 
of the extensor muscles of the lower limbs. All the skeletal 
muscles are tremulous, particularly those of the tongue, lips 
and hands The common sensibility of the skin is disordered so 
that the patient complains of sensory disturbances, such as 
tmghngs and prickings of the skin, which may be interpreted 
as electric shocks. In some cases the mental symptoms may 
be concealed, but delusions and hallucinations, particularly 
hallucinations of sight and hearing, are very commonly present 
The delusions are often directly the outcome of the physical 
state ; the disordered stomach suggesting poisoning, and the 
disturbances of the special senses being mte^reted as various 
forms of persecution. The patient hears voices shoutii^ foul 
abuse at Um ; all his thoughts are read and repeated aloud , 
electric shocks are sent through him at night ; gases are pumped 
into his room. Sexual delusions are very common and frequently 
affect marital relations by arousing suspicions regarding the 
fidelity of wife or husband ; or the delusions may be more gross 
and t^e the form of belief m actual attempts at sexual mutila- 
tions The memory is always impaired. 

Patients who in addition to chronic alcoholism are also insane 
are always dangerous and liable to sudden and apparently 
causeless outbursts of violence. 

DipsonuMfia, — ^Dipsomania is a condition characterized by 
recurrent or periodic attacks of an irresistible craving for 
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stimulants The general bodily condition has a great deal to 
do with the onset ol the attack, that is to say, the patient is more 
liable to an attack when the bodily condition is low than when the 
health is good. The attacks naay be frequent or recur at very 
long intervals. They generally last for a few weeks^ and may 
be complicated by symptams of excitement, delusions or 
hallucinations. 

TtvatmMt consist* In attention to the general liealth between 
attacks, with the use of euUi tonics as arsenic and strycbninge. 
During the attack the patient should be conhncd to bed and treated 
with sedatives. 

Morphinism —Th6 morphia habit is most common^ con- 
tracted by persons of a neurotic constitution. The mental 
symptoms associated with dve disease may ar'se either as the 
result of an ovierdusQ, when the patient suffers from hallucinations, 
confusion and mild delirium, frequently associated with vomitiqg. 
Qn the other hand, mental symptoms very similar to those of 
delirium tremens may -occur as the result of suddenly cutitir^ 
off the supply -of mxujphia m a patient addicted to the habit. 
Finally, chronic morphia intoxication produces mental symptoms 
very similar to those of chronic alcoholism. This latter condition, 
characterized by delusions of ipersecution, mental enfeeblement 
and loss of memory, is hqpelessly incurable. The patient is 
always thin and anaemic on account of digestive disturbances. 
There is weakness or slight paralysis of the lower lunbs^, and the 
skeletal muscles are tremulous. 

rreaZmaB/ — -The quantity of the 4 rug used anust be gradually 
reduced until rt is hnally discontanued, and during treatment the 
patient must be confined to bed. 

Senile Insanity.— States of mental enfeehleinent are .always 
the result of failure of development or of structural changes m 
the cortical ,grey matter of the bram. If the enfeeble- 
lanaity 13 due to failure of development or bram damage 

occurring m early life, it is spoken of as iduxy or 
imbeoiUty. Every form of insanity which occurs after a 
certain period of life is apt to be regarded by some observers 
as senile, but although the failing mental power may colour 
the character of the syipptoms it cannot be regarded as correct 
to designate, for instance, a yecunrent form of mazua as senile 
merely because ft necessarily manifests itself in a subject -who 
has lived into the senile period On the ©ther hand, many^pmons 
first -suffer from )mentai derangement at an advianoed .period of 
life without at tlie same time , manifesting any marked failure 
of mental power, while others only manifest their insanity as a 
result of the decay of their racatal faculties. 

From tthis statement it will -be seen that senile msaiuty is a 
complex elf different oonditiona, some of them accompanied by 
dementia, others without dementia 

Siemlo Dtmtntta is distmguished occasionally into “ senile ” 
properly so called, and “ presenile ” dementia, which supervenes 
at middle -age nr even earher 

The occurrence of dennentia is sometimes preceded bv an 
acute hallucmatory phase, accompanied by maniaor. melancholia; 
but as a general rule, m the presende cases, by neurasthenia, 
indifference, and mental apathy which extends to a disregard 
for the ordinary iconventions and the means of subsistence 

It has pithily been itemarked -that the age of a man rs the age 
of his blood-veneliS The two conditions of senile and presenile 
dementia cannot therefore be s^aratod scientifically. From 
a dimcal point of view, however, the two are .distmgmshable 
in-soiaraa their symptoms are ooncemed, for the,pFesenUe.case8 
are more complete and the guroeess tof dementia achieves its 
oonsmnmation earlier and quicker, while in the senile the gradual 
diaease of the arteries and the slow decay of the mental faculties 
offer a diffeiieiit Jbad^und ior the manifestation of mental 
symptoms. Hoieovec, Ihe senfle patients more frequently 
present symptoms of recurrmt attaolu of acute insanktyi, a more 
proaouni^ emotkoHdisaai, and a. greater tendency to restlessness 
at n%ht. The presenile cases, on the other hand, exscept at the 
commencement of their malady, aipe usually free from, acute and 
troublesome symptonn and pr^nt dhie% an apathetic indif- 
ierence and irrespQnnveness on the mental siite, and on the 


physical side a neurasthenic and enfeebled bodily state. In 
both conditions xnonory is greatly iirpaired. 

Added to seaule dementia there is dten found a condition of 
mania or melancholia or even of systematiaed dekwionalmsamty. 
The chief symptoms of the JoaniacaJ .attacks are the great motor 
resjtlessness and exortement, which are wocat during the night 
time. .Sleep is almost adways ^seriously cksturbei^ and the 
patients rapidly become exhausted unless canefully nursed and 
tended. The actions of senile maniacs are often puerile and 
tooliah, as!id they ooay exhibit unpulses of a homicidal, suiadal 
or Bexual characker. The melancholic cases are talso extremely 
restless, and )thar emotion is loudly expressed m anunoontnoUabte 
maimer. They often lucre ddusiocis of persecution. Then cmea 
and groans haveanautomatic character, asff the patient, Ihou^ 
compelled to utter them, did not experience the mental pam which 
heexpressed. Th^alsoy-many of them, eat their food .ravenously, 
ahhodigh a few obstinately ri^se it. Ttie senile delusional cases 
may manifest any of the clasatoal forms of paronoia desenbed 
above, but if heir delusions are of a rudimentary and unfinished 
type. The -most cotnmion .of all senile deiusions is that they are 
being robbed. They therefodre often hide their small valuables 
m comers and out-of-the-way pikteos, .and as their memones are 
very defective they arc siterwards unable to ffnd them. Others, 
who live alone, barricade their doors and try to prevent anyone 
entering for fear of thieves. Delusions of ambition m .senile 
subjects are usually of a very improbable and childish character. 
Halluomations aregenerally present m the senile .delusianal cases. 

The ireahntnt of ssmle insauityis from the snecbcal point of view 
aot hc^efu) , it resolvras iteaif largely into instructions -for careful 
nursing, suitable feeding, and the protection of the patient from all 
(he physical dangers to which he may be exposed. 

Statistics . — The statistics of lunacy are merely of interest from a 
sociologiced point of view , for under that -term are comprised all 
forms of insanity it ib needless to produce tables lUirttrative of 
the relatiMe numbers of lunatics in the various countries of Europe, 
the systems of registration being so unequal m their working as to 
afford no trustworthy basis Of comparison 

Even fn Great Britain, Where Che systems are more perfect than 
m any other oountry, the taibles pubhshed m tdie Bhie Books of the 
totree oountries cauionXy be regarded as approximately correct, the 
difficulty of registering aU cases of lunacy being insuperable On 
the ist of January 1907, according to the returns made to the 
offices of -the Commissioners m Lunacy, the numbers of lunaUos 
9tM>od thus on the registers 


Males 

Females, 

Totals 

England and Wales 

, 57,176 

66,813 

133,988 

Scotland . . 

1 ' 8,391 

8,999 

17,593 

Ifdand . . . 


11,300 

28.554 

Gross total 

1 78.024 

87,111 

1 r 65 ,i 35 


These figures show the ratio of lunatics to 100,000 of the popular 
tiou to be 354 111 England and Wales, 3U m Scotland, and 338 in 
Ireland. 


N<umb«n of Umatics o» th» jst \of January 0/ Ifie years t8s7~igoy 
tnclnsive, according Jo Botume made Jo the O&os of the Com- 
missioners in Lunacy for Bngland and Wales, Scotland emd 
Ireland 


Years. 

England 

amd 

Wales 

Scotland 

Ireland 



3,823 


*859 

36,7*60 

6,072 



38^-058 

6,* 73 


1861 

39,647 

6^327 


1863 

41,129 

6.398 

8,035 

1863 

48,*»8 ‘ 

6,386 

7,864 

1864 

44,793 

16+400 1 

8,372 

,1865 

45,Cl5o 

6,533 

8,845 

xS66 

186? 

& ‘ 

6^8 

8,664 

8,962 


yt.ooo 

7,055 

9,4f86 

z869 

f3,«77 

7.3*0 


aSgo . 

Srbdfdi 

.7,372 

4 P,q 83 

4871 

1873 ’ 


7»7«9 

7,M9 

20,257 

I ro,7^ 

*873 


7,98* 

110,958- » 
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1 Years. 

1 

England 

and 

wales 

Scotland 

Ireland 

1874 

60,027 

8,069 

11,326 

*875 

63.793 

8,225 

*1,583 

1876 

64,916 

8,509 

11,777 

1877 

i&7S 

66,636 

68,538 

8,862 

9,097 

12,123 

12,380 

1879 

69.885 

9,386 

12,585 

18S0 

71,191 

9,624 

I2,8iQ 

1881 

73. ”3 

10,012 

13,062 

188*2 

74,842 

10,355 

13,444 

i 1883 

76,765 

10,510 

I3)8«2 


78,528 

10,739 

14,088 

1865 

,79,704 

10,918 

*4,279 

1886 

80,156 

11,187 

14,590 

1887 

8o;891 

11,309 

14,702 

1888 

82,643 

n, 6 o 9 

15,263 

1869 

1890 


1 * 1,954 

12,302 

15,685 

16.159 

1891 

86,795 

12,595 

16,251 

1892 

87,848 

12.799 

16,688 

1893 

89,822 

*3,058 

17.124 

1894 

92,067 

13,300 

17,276 

1895 

94,081 

*3,852 

17,665 

i8g6 

90,446 

*4,093 

* 8,357 

1897 

99,365 

14,300 

18,966 

rSgS 

101,972 

14,906 

19:590 

1899 

105,086 

15.399 

20,304 

1900 

i 106,621 

15,663 

20^63 

1901 

107,944 

*5,899 

21,169 

X902 

1x0,713 


i 21,630 

1903 

113,964 

16,658 

22,138 

1904 

117,199 

16,894 

22,794 

1905 

119,820 

*:7,24i 

22,996 

1906 

121,979 

17,450 

23,365 

1907 

123988 

17,593 

23.554 


There is thus an increased ratio in England and 'Wales of lunatics 
to the popillahon (which m 1859 was 19,686,701, and in 1907 wa« 
estimated act 34,9115,600) of 186^8 rper 100,000 as against 3S4'8, and 
in Scotland of 157 as against 514 per 100, ow The Irish figures on 
the same basis nave increased from i3o<^ in 1862 to 538*1 in 1907. 
The publication of these figures has given rise to the question 
Whether lunacy has actually Ixjcome more prevalent during the last 
twenty yean, whether there la real mccease of the disease. There 
13 a pre^y general coneent of all authorities that if there has >been 
an increase it is very slight, and that the apparent increase is due, 
first to the improved systems of registration, and secondly (a far 
more powerfnl reason) to the increasing temJency among all classes, 
and especiaiUy among the poorer class, to recqgmze r^e less pro- 
nounced forms of mental disorder as being of the nature of insanity. 
Thirdly, the grant of four shilhngs per week which in 1876 was made 
by parliament from imperial sources for the maintenance of pauper 
hinahcs has induced t^ochial authorities to regard as hinatfcs a 
large tiumber of weak^miaded paupers, and to force them mto 
asylums m order to obtain the benefit of the , grant and to relieve 
the rates. Thnse views receive support from the fact that the 
increase of pnvate patients, t e patients who are provided for out 
of 'their own funds or those of the 'family, has adva'meed in a vastly 
smaller ratio dn their case the increase, small e» ut u, can be 
accounted £or by the growing dismeluuEtion on the /pait of the 
community to tolerate rcregmarities of conduct due to mental 
disease And agam, careful inquiry has failed to ^how a proportional 
increase df admissions into asylums of such -welh-markcd forms as 
general paralyeis, puerperal naania, &c. The maia tcause of the 
registered tnorease of . lunatios ts thus to be sought for in the improved 
regtstrahonj and .parochial and family loonvenience. If there is an 
actual increase, and there is reason for Ixilieving that fhete is a sl^^t 
actual increase, ft is due ^to the tendency of the population to mvi- 
tate towards towns and eihes, where itfae ^ondmons of hmlm are 
inferior to those oS niral lifepand where there us therefore a greater 
diseosition to dueasexif^dl kinds. 

The futility pf seeking for. accurate figures beanqg on the relative 
nuitfber cif lunatics in other countries ds illustrated by the tables 
set lotth in a report by the lilnited States Oeosua Bureau. They 
riibw'that tiiemuidber of legiatered lutaiscs in 4903 was 450,151: 
in iSpbr 74(oa8; and in 40,943. An atteigpt was made in 
I 8 m to estimate the number of insane persons odtside ofTo^pttsCb, 
wtudh Was Stated to be 34,457 fn 1903710 such attempt was made, 
as it was admitted that so inatiy'ttMiftea of taUaey exiakcaasio render 
it wseless. Thns tliis mere atatement fheit of weiry ioQ,ooo«oi the 
papulation (oalculated.at So.oooiooo) 186*4 were xegiaticred as insane 
fs of no value. 

B)^oaaASKK--tThe, 4 f^wing are systematic works ; Buclmfll 
and Tuke, ‘Psn^tdgicM'Medtcine (4fh edllton, 1879) ; TMesinger, 
On Mtntol fNW’^ydenhnm BoeWty, Mhudwi^, 


The Pothohgy of Mtnd (1895), Bevan Lewis, A Teitt Booh of 
MpnUU Dueases (4899) , Qouston, Clmtcal XecUoes oh Mental 
Diseases (1892) . KiaepeUn, Psyi>h%atne {1893) , Krafft-Ebing, 
Lehrbuch dev PsychicUHe {1893) , Regis, A PHuttcal Manual of 
Menial Medicine fLondon, T895) ; Magnan, Ijefons diniquen $10 les 
maladies meHtales (c897) ; Msndil, Letifaien Aer Psyckadvte Iftnot) : 
Mercier, A Teat-Boob of Insanity (igoa) , Lewis C. Bmce, Studies 
tu Clinical PxwAio/ry (1906) : Maepherson, Mental AffesUons (1899) , 
Bcower-Bannister, Practical Manual of Tnsamtv (1902) , ybrd 
Robert so n, Text-Boob of Pathology it* BelaHon 'to Mental Diseases 
(1900). (J B. r. : J. Mn ; L. C B.) 

II. Legal Asjpects 

The effect of insanity upon responsibility and mvil capacity 
has been recognized at an early perriod m every system of law. 

Reman Law.— -In. 'the 'Roman 'jurisprudence its con8e(|uences 
were very fully developed, and the provisions -and termmology 
of that system have lar^ly affected the subsequent legal treat* 
ment of the subject. Its leading principles were simple and 
well marked. The insane person having no intelligent will, and 
bein|; thus incapable of consent or voluntary action, could acquire 
no 'right and incur no responsibility by his own acts (see Sohm’s 
Inst Reman Jmio, 3rd ed pp au6, ary, 419) ; his person and 
property were placed after inquiry by the magistrate under the 
control of a eurater, who was empowered and bound to manage 
the property Of thelunatic on hisiiehalf (Sohm, p. 513 ; Hunter, 
Roman Law, pp The different terms by which the 

insane were 'known, such as demens, furtosus, faiuus, although 
no doubt signifying different types of insanity, did not in Roman 
law infer any difference of legal treatment They were popular 
names, whidh all denoted the complete deprivation of reason. 

Medieval Imio — During the middle ages the msane were 
little protected. Their legal acts were annulled, and their 
property placed under control, but little or no attempt was made 
to supervise their personal treatment In England the wardship 
of idiots and lunatics, which was annexed before the reign of 
Edward II to the king’s prerogative, had regard chiefly to the 
control of their lands and estates, and was only gradually 
elaborated mto the systematic control of their persons and 
property now exercised under the jurisdiction in lunacy. 'Those 
whose means were insignificant were left to 'the care of their 
relations or to dhwity. In criminal law the plea of insanity 
was unavailing except m extreme cases. About the beginning 
of the ipth century a very considerable change commenced. 
'The public attention was strongly attracted to the miserable 
condition of the msane incarcerated m asylums without any 
efficient check or inspection ; and at the same time the medical 
knowledge of insanity enter^ on a new phase 'The possibility 
and advantages of a better treatment of insanity were illustrated 
by eminent physicians, Philippe Pinel m Prance, H. Tuke in 
England, Bond, 6. Rush and 1 . Ray in the United States ; its 
physical origin became generally accepted ; its mental plienomena 
were more carefully observed, and its relation was estabhshed 
to other mental conditions. 

Modem Law . — From this period we date the commencement 
of legislation such as that known in England as the Lunacy Acts, 
which aimed at the regulation and control of all constraint 
applied to the'insane. Hitherto, the criteria of insanity had been 
very rude, and the evidence was generally of a loose and popular 
character ; but, whenever it was lully recognized that insanity 
was a disease with which physicians who had studied 'the'mbject 
were peculiarly -conversant, ezpert evid^ce obtomed increased 
importanee, mid from this time>bccame prommeat'm every case. 
The newer medical views of insanity were thus 'brought into 
contact with Uie old mwrow conception of the law courts, umd a 
controversy arose in the ifield of criminal law which m England, 
at least, still continues. 

Relalieni betmem Insanity ‘Wtd Law. — The fact of insanity 
may <operate m law*-*(i) by exohiding responsibility tor crime ; 
(z) by mnfhdatmgl^pu acts ; (g) by ^ordmg ground for deprn* 
mg ^ lAsaiue person by a process of the control of hu 
person and property,; or (4) by affording ground for putting him 
under restcalnt. 

Legal Terminology. — Before proceeding, however, to deal with 
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these matters in succession, it may be desirable to say something 
with regard to the chief 1^1 terms respecting persons suffering 
under mental disabilities. The subject is now of less importance 
than formerly, because the modern tendency of the law is to 
determine the capacity or responsibility of a person alleged to 
be insane by considering it with reference to the particular 
matter or class of matters which bnngs his mental condition 
sid> judice. But the literature of the law of lunacy cannot be 
clearly understood unless the distmctions between the different 
terms employed to describe the insane are kept in view. The 
term non compos menits is as old as the statute De praerogattva 
rcgis (1325), and is used sometimes, as in that statute, to indi- 
cate a species contrasted with idiot, sometimes (e.g. in Co. Litt. 
246 (d)) as a genus, and afterwards, chiefly m statutes relating to 
the insane, in connexion with the terms " idiot ” and “ lunatic ” 
as a word e/usdm genens. The word " idiot ” (Gr. tStos, a 
private person, one who does not hold any public office, and 
tStom;?, an ignoiant and lUiterate person) appears in the statute 
De praerogattva regts as fatuus naluralts, and it is placed m 
contradistinction to non compos tnmits. TTie “ idiot " is defined 
by Sir E Coke (4 Rep 124 (b)) as one who from his nativity, 
by a perpetual infirmity, is non compos mentis, and Sir M. Hale 
(Pleas of the Crown, i. 29) describes idiocy as “ fatuity a natwttate 
vel dementia naturalisP In early times various artificial criteria 
of idiocy were suggested. Fitzherbert’s test was the capacity 
of the alleged idiot to count twenty pence, or tell his age, or 
who were his father and mother (De natura brevtum, 233). 
Swinburne proposed as a criterion of capacity, inter aha, to 
measure a yard of cloth or name the days in the week (Testaments, 
42) Hale propounded the sounder view that “ idiocy or not is 
a question of fact triable by jury and sometimes by inspection ” 
(Pleas of the Crown, i. 29). The legal incidents of idiocy were at 
one time distinct in an important particular from those of lunacy. 
Under the statute De praerogattva regts the king was to have the 
rents and profits of an idiot’s lands to his own use durmg the 
life of the idiot, subject merely to an obligation to provide him 
with necessaries. In the case of the lunatic the king was a trustee, 
holding his lands and tenements for his benefit and that of his 
family. It was on account of this difference in the legal con- 
sequences of the two states that on inquisitions distinct writs, 
one de idiota tnqutrendo, the other de lunatico incjuirendo, were 
framed for each of them. But juries avoided finding a verdict of 
idiocy wherever they could, and the writ de idiota tnqutrendo fell 
into desuetude. A further blow was struck at the distmction 
when It came to be recognized even by the legislature (see the 
Idiots Act 1886) that idiots are capable of being educated and 
trained, and it was practically abolished when the Lunacy 
Regulation Act 1862, in a provision reproduced in substance m 
the Lunacy Act 1890, limited the evidence admissible in proof 
of unsoundness of mind on an mquisition (without special leave 
of the Master trymg the case) to a period of two years before the 
date of the inquiry, and raised a uniform issue, viz. the state of 
mind of the alleged lunatic at the time when the inquisition is 
held. 

The term “ lunatic,” derived from the Latm luna in con- 
sequence of the notion that the moon had an influence on mental 
disorders,^ does not appear in the statute-book till the time of 
Henry VIII. (1541). Coke defines a lunatic as a “ person who 
has sometimes his understanding and sometimes not, qut gaudet 
luctdts tntervallts, and therefore he is called non compos menits 
so long as he has not understanding ” (Co. Litt. 247 (a), 4 Rep. 
124 ( 3 )). Hale defines “ lunacy ” as “ mterpolated ” (t.e. inter- 
mittent) dementia accidentalts vel adventitia, whether total or 
(a description, it will be observed, of “ partial insanity ”) quoad 
hoc vel tUud (Pleas of the Crown, i. 29). In modem times, the 
word lunacy ” has lost its former precise signification. It is 
employ^ sometimes in the strict sense, sometimes in oontra- 
distmctiwi to “ idiocy ” or “ imbecility ” ; once at least — viz, 
in the Lunacy Act 1890— as including “ idiot ” j and frequently 

1 The word for '* lunatic *’ in several other languages has a similar 
etymology Cp. Jtal /Mtiahco, Span aiunado, Gr (r«\t>i>(aK^«(efnleptte), 
Get, fHonasOeAtig 
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in conjunction with the vague terms “ unsound mind ” (non-sane 
memory) and “ insane.” Section 116 of the Lunacy Act 1890 
has by implication extended the meaning of the term lunacy so 
as to include for certain purposes the mcapacity of a person 
to manage his affairs through mental infirmity arising from 
disease or age. “ Imbecility ” is a state of mental weakness 
“ between the limits of absolute idiocy on the one hand and 
of perfect capacity on the other ” (see i Haggard, Eccles. Rep. 
p. 401) 

I. The Criminal Responsibility of the Insane — ^The law as to 
the criminal responsibility of the insane has pursued in England 
a curious course of development. The views of Coke and Hale 
give the best exposition of it m the 17th century. Both were 
agreed that in criminal causes the act and wrong of a madman 
shall not be imputed to him ; both distinguished, although in 
different language, between dementia naturahs (or a nativitate) 
and dementia accidenialis or adventitia; and the mam points 
in which the writings of Hale mark an advance on those of Coke 
are m the elaboration by the former of the doctrine of ” partial 
insanity,” and his adoption of the level of understanding of a 
child of fourteen years of age as the test of responsibility m 
criminal cases (Pleas of the Crown, 1 29, 30 ; and see Co. 4 Rep. 
124 (b)). In the i8th century a test, still more unsatisfactory 
than this “ child of fourteen ” theory, with its identification of 
“ healthy immaturity ” with “ diseased maturity ” (Steph 
Hist Crtm Law, ii. 150), was prescribed. On the tnal of Edward 
Arnold m 1723 for finng at and wounding Lord Onslow, Mr 
Justice Tracy told the jury that “ a prisoner, in order to be 
acquitted on the ground of insanity, must be a man that is totally 
deprived of his understanding and memory, and doth not know 
what he is doing, no more than an infant, than a brute or wild 
beast.” In the beginning of the 19th century a fresh statement 
of the test of criminal responsibility in mental disease was 
attempted. On the trial of Hadfield for shooting at George III. 
m Drury Lane Theatre on 15th May 1800, Lord Chief Justice 
Kenyon charged the jury in the following terms : “ If a man is 
in a deranged state of mind at the time, he is not criminally 
answerable for his acts ; but the material part of the case is 
whether at the very time when the act was committed the man’s 
mind was sane ” The practical effect of this ruling, had it been 
followed, would have been to make the question of the amen- 
ability of persons alleged to be insane to the criminal law very 
much one of fact, to be answered by juries according to the 
particular circumstances of feach case, and without being aided or 
embarrassed by any rigid external standard But in 1812, on 
the trial of Bellingham for the murder of Mr Perceval, the First 
Lord of the Treasury, Sir James Mansfield propounded yet 
another criterion of criminal responsibility in mental disease, 
viz. whether a prisoner has, at the time of committing an offence, 
a sufficient degree of capacity to distinguish between good and 
evil. The objection to this doctnne consisted m the fact, to 
which the writings of Continental and American jurists soon 
afterwards began to give prominence, that there are very many 
lunatics whose general ideas on the subject of nght and wrong 
are quite unexceptionable, but who are yet unable, in con- 
sequence of delusions, to perceive the wrongness of particular 
acts. Sir James Mansfield’s statement of the law was dis- 
credited in the case (4 State Tri. (n.s.) 847 , lo Cl. and 
Fm. 200) of Darnel Macnaughton, who was tned in cm#.* 
Mardi 1843, before Chief Justice Tindal, Mr Justice 
Williams and Mr Justice Coleridge, for the mu^cr of Mr Drum- 
mond, the private secretary of Sir Robert Peel. Mr (aft^fwards 
Lord Chief Justice) Cockbum, who defended the prisoner, used 
Hale’s doctrine of partial insanity as the foundation of the 
defence, and secured an acquittal, Qiief Justice Tindal telling the 
jury that the question was whether Macnaughton was capable 
of distinguishii^ right from wr^ mth respect to ike act wtth 
which he stood charged. This ju^cial approval of the doctnne of 
partial insanity formed the subject of an animated debate in the 
House of Lords, and in the end certain questions were put by 
that House to the judg^, and Answered by ^licf Justice Tjndal 
on behalf of all Us colleagues except Mr Justice Maule, who gave 
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independent replies. The answers to these questions are com- 
monly called “ The Rules in Macnaughton’s case/’ and they still 
nominally contain the law of England as to the criminal responsi- 
bility of the msane. The points affirmed by the Rules that must 
be noted here are the propositions that knowledge of the nature 
and quality of the particular criminal act, at the time of its com- 
mission, 18 the test of criminal responsibility, and that delusion 
IS a valid exculpatory plea, when, and only when, the fancies of 
the msane person, if they had been facts, would have been so. 
The Rules in Macnaughton’s case are open to senous criticism. 
They ignore, at least on a literal interpretation, those forms of 
mental disease which may, for the present purpose, be roughly 
grouped under the heading “ moral insanity,” and in which the 
moral faculties are more obviously deranged than the mental — 
the affections and the will, rather than the reason, being appar- 
ently disordered. The test propounded with reference to delu- 
sions has also been strenuously attacked by medical writers, and 
especially by Dr Maudsley in his work on Responstbtltiy vn 
Mental Disease, on the ground that it first assumes a man to have 
a delusion in regard to a particular subject, and then expects 
and requires him to reason sanely upon it. It may be pointed out, 
however, that in thus localizing the range of the immunity which 
insane delusion confers, the cnmmal law is merely following the 
course which, mutaiis mutandis, the civil law has, with general 
acceptance, adopted in questions as to the contractual and 
testamentary capacity of the insane. 

The Rules in Macnaughton’s case have, as regards moral 
insanity, undergone considerable modification. Soon after they 
were laid down. Sir (then Mr) James Fitz-James Stephen, in an 
article in the Juridical Papers, i. 67, on the policy of maintaining 
the existing law as to the criminal responsibility of the insane, 
foreshadowed the view which he subsequently propounded in his 
History of the Criminal Law, ii 163, that no man who was depnved 
by mental disease of the power of passing a fairly rational judg- 
ment on the moral character of an act could be said to ” know ” 
Its nature and quality within the meaning of the Rules , and it 
has in recent years been found possible in practice so to manipu- 
late the test of the criminal responsibility which they prescribed 
as to afford protection to the accused in the by no means infre- 
quent cases of insanity which in its literal interpretation it 
would leave without excuse. 

In Scotland the Rules in Macnaughton’s case are recognized, 
but, as in England, there is a tendency among judges to adopt 
a generous construction of them. Mental unsoundness in- 
sufficient to bar tnal, or to exempt from punishment, may still. 
It IS said, be present in a degree which is regarded as reducing 
the offence from a higher to a lower cat^ory, — a doctrme first 
practically applied in Scotland, it is believed, m 1867 by Lord 
Deas ; and the fact that a prisoner is of weak or ill-regulated 
mmd is often ur^ed with success as a plea in mitigation of punish- 
ment. The Indian Penal Code (Act XLV. of i860, § 84) expressly 
adopts the English test of criminal responsibility, but the qualifi- 
cations noted in the case of Scotland have received some measure 
of judicial acceptance (see Mayne, Crim. Law Ind , 3rd ed , 
pp. 403-419 ; Nelson, Pen. Code, 3rd ed , pp. 135 et seq ) 
Tlie Rules in Macnaughton’s case have also been adopted in 
substance in those colonies which have codified the criminal law. 
The followiM tyjMcal references may be given . 55 and 56 Vict. 
(Can.) c. 29, § II j 57 Vict. (N.Z.), No. 56 of 1893, § 23 ; No. loi 
of i888 (St Lucia), § 50 ; No. 5 of 1876 (Gold Coast), § 49 (fr); 
No 2 of 1883, art. 77 (Ctylon) ; No. 4 of 1871, art. 84 (Straits 
Settlements). On the other hand, a departure towards a recoj^i- 
tion of ” moral insanity ” is made by the Queensland Crimmal 
Code fNo. 9 of 1899), § *1 which provides that ’’ a person is 
not crminally responsible for an act ” if at the time of doing it 
” he is in su<^ a state of mental disease ... as to deprive him 
... of capacity to control his actions ” : and the law has been 
defined in the same s^se m the Cape of Good Hope in the case 
of Queen v. Hay (1899, 16 S.C.R. 290). The Rules were rapidly 
reproduced in the United States, W the modem trend of 
American judicial qiinion is adverse to them (see Clevenger, 
Med. }w, of Ins p. T25 ; Parsons v. State (1887) 81 Ala. 577) 
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On the Contment of Europe moral insanity and irresistible 
impulse are freely recognized as exculpatory pleas (see the 
French Code Penal, §64; Belgian Code Penal, German 
Penal Code, § 51 , Italian Penal Code, §§ 46, 47). 

Not only is insanity at the time of the commission of an offence 
a valid exculpatory plea, but supervening insanity stays the 
action of the criminal law at every stage from arrest up to punish- 
ment High treason was formerly an exception, but the statute 
making it so (33 Hen. VIII. c. 20) was repealed m the time of 
Philip and Mary. The Home Secretary has power, under the 
Criminal Lunatics Act 1884 to order by warrant the removal 
of a prisoner, certified to be insane, to a lunatic asylum, before * 
trial or after trial, whether under sentence of death or not. 
Prisoners dealt with under these provisions are styled “ Secretary 
of State’s lunatics.” On the other hand, a prisoner who on 
arraignment appears, or is found by the jury to be unfit to plead, 
or who is found ” guilty but insane ” at the time of committing 
the offence — a verdict substituted by the Trial of Lunatics Act 
1883 for the old verdict of ’‘acquitted on the ground of insanity,” 
in the hope that the formal conviction recorded in the new finding 
might have a deterrent effect on the mentally unstable — is 
committed to a criminal lunatic asylum by the order of the judge 
trying the case, to be detained there ” during the king’s pleasure.” 
Lunatics of this class are called ” king’s pleasure lunatics ” 
There was no doubt at common law as to the power of the courts 
to order the detention of criminal lunatics in safe custody, but, 
prior to 1800, the practice was varying and uncertain. On the 
acquittal of Hadfield, however, in that year for the attempted 
murder of George III , a question arose as to the provision which 
was to be made for his detention, and the Criminal Lunatics Act 
1800, part of which is still in force, was passed to affirm the law on 
the subject. 

The Criminal Lunatics Act contains provisions similar to those 
of the Lunacy Act 1890, as to the discharge (conditional or 
absolute) and transfer of criminal lunatics and the detention of 
persons becoming pauper lunatics. The expenses of the main- 
tenance of criminal lunatics ore defrayed out of moneys provided 
by Parliament (Crim. Luns. Act 1884, and Hansard, 3rd series, 
vol. ccxc. p. 75 j 139 Com. Jo. pp. 336, 340, 344). The Lunatics’ 
Removal (India) Act 1851 provides for the removal to a criminal 
lunatic asylum in Great Britain of persons found guilty of crimes 
and offences m India, and acquitted on the ground of insanity 
Similar provisions with regard to colonial criminal lunatics are 
contained in the Colonial Prisoners’ Removal Act 1884 , and the 
policy of this statute has been followed by No. 5 of 1894 (New 
South Wales), and Ordin. No. 2 of 1895 (Falkland Islands) 
Indian law (see Act V. of 1898, §§ 464-47^) and the laws of the 
colonies (the Cape Act No. i of 1^7 is a typical example) as to the 
trial of lunatics are similar to the English. In Scotland all the 
criminal lunatics, except those who may have been removed to the 
ordinary asylums or have been discharged, are confined in the 
Criminal Asylum established at Perth in connexion with H.M.’s 
General Prison, and regulated by special acts (23 & 24 Vict. c. 
105, and 40 & 41 Vict. c. 53). Provision sunilar to the English 
has been made for prisoners found insane as a bar to trial, or 
acquitted on the ground of insanity or becoming insane m con- 
finement. In New York, Michigan and other American states 
there are criminal lunatic asylums. Elsewhere insane criminals 
are apparently detained in state prisons, &c. The statutory 
rules as to the maintenance of criminal lunatic asylums, the 
treatment of the criminal insane, and the plea of insanity in 
criminal courts in America, closely resemble English practice. 

' It has sometimes been stated that this power, which ought 
clearly, m the interests alike of pnsoners and of the pubhc, to be 
exercised with caution, is in fact exerted m an unduly large number 
of cases. The following figures, taken from the resp^hve volumes 
of the Crtmtnail Judicial Statictics, show the number of criminal 
lunatics certified insane before trial In 1884-1885, out of a total of 
938 criminal lunatics, 169 were so certified , m 1865-1886, 149 out of 
8^; in 1889-1890, 108 out of 92O , m 1890-1891. 95 out of 900 , m 
1894, 78 out of 738 ; m 1895, 84 out of 757 , m 1896, 88 out of 
769 , m 1897, 85 mit of 764 , m 1898, 17 out of 209 , tn 1899, 13 
out of 159 ; in 1900. 12 oat of 185 ; m 1901, 15 out of 206 ; in 
1902, 7 out of 233 ; in 1903, ii out of 229 
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The only sy>ecal point in Continental law calling for notice is the 
system by which offiaat experts report for the guidance of the 
tribunals, on questions of allied criminal irresponwhility (see, 
e g., the German Code of ' Penal Procedure, § 293, and.cpi § 8»). 

2. Insanity and Civtl Capaoity.-^'The Ihw as to the civil 
capacity of the insane was for some time influenced in Great 
Britain by the view propounded by Lord Brou^tam m 1846 imthe 
case of Wanng v. Wartng, and by Sir J. P. Wide irr a later case, 
raising the question of the validity of a marriage, that, as tlw 
mind Is one and indivisible, the least disorder of ita facuitieSiWas 
fatal to civil capacity. In the leading caw of Banks v. Gaod^ 
fellow m iStoj the court of queen’s bench, in ait daboxafa 
judgment delivered by Chief Justice Cockbum, disiqiproveid of 
this doctrine, and* in effect laid dbwn' tl^ pnruupfe that the 
question of capacity must be considered with stnot reference to 
the act which has to be or has been dbne. Thus a certain degree 
of unsoundness of mind* is not now, m the absence of ui^ue 
influence, a bar tb the formation of a valid marria^, if the p^y 
whose capacity » in question knew at the time of the marriage 
the nature of the engagement entered intio (but see 51 Geoi III. c. 
37 as to the marriage of lunatics so found by inquisition). Agauii, 
a man whose mmd is afltected may make a valid wiil^ if he 
possesses at the time of executing it a memory sufficiently active 
to recall* the nature and extentrof his property, the persons who 
have claimeupon his bounty , and a judgment and* will sufficiently 
free from the influence of morbid ideas or external control to 
determine the relative strength of thow claims. So far has this 
rule been earned, that in rSb3 probate was granted of the will of 
a lady who was a Chancery lunatic at the date of its execution^ 
and died' without the inquisition havt?^ been supereeded. (Poe 
V. Ntx, 1893, p. 55.) It is also now settled that the simple con- 
tract of a lunatic is voidable and not void, and is binding upon 
him, unless he can ^ow that at the time of making* it he was^ to 
the knowledge of the other party, so insane as not to* know what 
^ was about (Imported Loan- Co. v. Stone, 1893, 1 Q.Bi 599.) 
The test established by Banks v. GoodfeUow is appli^ also m 
a number of minor points in which civil* capaci^ cwnes into 
question, o.g competency of the msane as wittieseesk The law 
implies, on the part of a lunatic, whether so found* or not, an 
obli^tfon to pay a reasonable price for ^’ necessonries ’’’supplied 
to him ; and Ae tferm “ necessaries ” means goods suitable to his 
condition in hfe and tio liis actual requirements at the time of side 
and delivery (Sale of Goods Act 1893). 

The question of the liability of an insane person for tort 
appears still ta be undecided (see Pollock on Torts, Tthed* p. 53, 
Clerk and' Lmdsell ore. Torts, 2nd ed. pp. 39, 40 j Law Quart, Rev 
vol. xin. p\ 32’5), Supervening insanity is no bar to piKiceedings 
by or against a lunatic husband or wife for divorce or separation 
for previous matrimonial offences. It does not avoid a marriage 
nor constitute per so a ground* either for divorce or for judiaal 
separation. But cruelty does not cease to be » cause of suit if it 
proceeds from disorderly affections or want of moral control 
falling short of positive insandy, and possibly even cruelly 
springing from intermittent or recurrent insanity might be held a 
ground for judicial' separatiow, since m such- case the party 
offended agamst eannot obtain protection- by securing the per* 
ma-nent confinement of the offending spouse. Whedier insanity 
at the time wheiv an alleged matrinmnial offenfee wan committed 
IS a bar to a suit for divoroe or separation is an open questimi ; 
and in any ev^t, in order that it may be so, the insanity must be 
of such- a character as- to have prevented the* insane party from 
knowing die aature-and eonsequencea of the act at the time of its 
commiasioia. The laws of Scotland,, Ireland,, India (see» e.g , 
Act IX. ol 187.2, § 1 3), the cnlonies and the Unitedi ^tes are 
substantnUiy idendcal with Emlish law on the subject of the 
civil' capacity of iJie insane German OViT Code (f 1569) 
recognizes the lunacy of a. spouse as a ground for dlvotce, but 
only where the malady contmues during at least three jrears of 
the union, and has reached such a mtch that intcUectiuBl inter* 
course between the spouses Bs impossrole, and that ervery prospect 
of a restoration of such association is excluded. If one pf the 
spouses obtains a divorce on the ground of the liuiacy of the other 
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the former has to- allow alimony, just as a husband declared txii 
be the sole guilty party m a divorce Suit would! have to do 

(§S 1578)^ 

3. The junsdtetton in Lunaay.-~\vc order to effect a change* m 
the, status of pemons. alleged to be of unsound mind, and to bring 
theur persons and! property under control, the aid of the juris- 
diction m lunacy must be m voked . Unda* the unrepealed statute 
De Praerogftttva Regts (1325) the care and custody of lunatics 
belong to the Crown, But the Crown, has, at least since the 
i6th) century, exercised this branch of. the prerogative by dele- 
gates, and pnncipally through the Lord Chancellor-— not as 
head of the Court of. Chanceiy, but as the representative and 
delegate of the sovereign. Under the Lunacy Acts 1890 and 
iflpr, the jurisdictuin m lunacy is exercised first by the Lord 
Chancellor and. such of the Lords Justices, and other judges as 
may be mvested wjcth it by the sign-manual! ; and, secondly, by 
the two Maatens m Lunacy, appointed by the Lord Chancdlor, 
from members of the bar of at least ten years’ standing, whose 
duties include the holding of inquisitions and summary mquines, 
and* the making; of moat of the consequential orders dealing with 
the persona and estates of lunatics. County court judges may 
also exerojse a limited junsdiction ire lunacy in the case of 
lunatics as to- whom a recqition. order has been made, if their 
entire property is under £200- in value, and* no relative or friend 
IS willing to undertake the management of it ; m partnership 
cases where the assets do not exceed ^^500 ; and upon application 
by the guardians of any union for payment of expenses incurred 
by than la relation to any lunatic. 

Persons ol umound mmd are brought under the jurisdiction in 
lunacy either by an inquisition do lunatuo tnquirendo, or, in 
certain cases which will be adverted to below, by proceedings 
mstatutedi under § 1*16 of the Lunacy Act 1890, which w now the 
great ptractice section in the Lunacy Office. Prior to 1853 a 
special commission was issued to the Masters m each alleged case 
of lunacy. But by the Lunacy Regulation Act of that year a 
general commission was directed to* the Masters, empowermg 
them to proceed in each case in which the Lord Giancellor by 
order required an inquisition to be lieldi This procedure is stiU 
m force. A speaal commission would now be issued only where 
both Mastero wens personally interested ire the subject of the 
inquiry, or for some other similar reason. An inquisition is 
ordered* by the judge m lunacy (a term which does not, for this 
purpose, at present include the Masters, although this is one of 
the points m r^ard* to which a change in the law has been 
suggested,, on the petition generally of a near relative of the 
alleged lunatic. The mquiry is held before one of the Masters, 
and a jury may he summoned if the alleged lunatic, being within 
the junsdictiony dtoianda it, unless tihe judge is satisfied- that he 
is not competent to fanrir and express such a wi^ ; and even m 
that case the Master has power to direct trial by jury if he thinks 
fit ore consideraiion of the evidence. Where the alleged lunatic 
IS not withm the junsdiction* the tnal must be by jury ; and the 
judge m lunacy may direct this mode of tml to be adopted many 
case whatevet. 

A few pomts of goieral mtcoeat m connexion with inquisitions 
must be noted. Ire practice thuty-fouir jurors are summoned by 
the sheriff, and not more than twenty-four are empannelled. 
Twelve at least must concur m the vertfict. Counsel, for the 
petitHMier ought to act in* the judicial spurit expected from counsel 
for the profiecution. m crtminaL cases. The issue to be determined 
ore an inquisitmn* la ” whether or not the alleged, fonatic is at the 
time of tbe- inqsisitiDik of. unsound mmdl and raoapahke of 
maimging huas^ andi hia affairs ” (a special! veediefs may, 
however, he found that the lunatic is. capable of managing himself, 
althoftighinQti his affairs,, and that he « not dangerous to otbere)/ ; 
and wiHtout the direction of die pessoit holdmg the mquisition, 
no evidence aatolthe hinattc’s.comuct a* any tune being, more 
than two years' bt^rei the* inqiiiaiibon i» to- be receniaMft. This 
Umitatsoni, both of the issue and of the evidoaoe,. was imposed 
with.a view the securrenoe of such cases. a|s that 

(d Ibr Windham ha a86ai-x86e,v when the.tiij^Mivy nmgjedovm;: the 
whok -life of. m fojty-eight watnessea b«Bg 
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examined on behalf of the petitioners and mnetjr-one on behalt 
of the respondents, while the hearing lasted for thfrtjr-tour days 
For the purpose of assisting the Master or jury in arriving at a 
deasion, provision is made for the personal ecxaminatioa of the 
allied lunatic by them on oath or otherwise, and either m ^len 
court or in private, as may be directed The proceedings on 
inquisition are t^en to the public When a person has been 
found lunatic by mquisition he becomes subject to the jurisdiction 
in lunacy, and remains so (unless he succeeds in setting aside the 
verdict by a “ traverse proceedmif which ultimately comes 
before, and is dctermmed by, the Kmg’s Bench Division in 
London or at the assizes) until his recovery, when the inquisition 
may be put an end to^ by a procedum teehmcally known as 
supersedeas,” or by his death The results of the inquisition 
are worked out in the Lunacy Office The controrl of the estate, 
and, except where he was found incapable of managing his 
property only, of the person of the kinattc is entrusted to com- 
mittees of the estate and person, who are appointed by, and 
accountable to, the Master in Lunacy, and whose legal position 
corresponds roughly with that of the tutors and curators of the 
civil law The committee of the estate in particular escerases 
over the property of the lunatic, with the sonctaon or by the order 
of the Master, vety wide powers of management and admmntra- 
tran, including the raising of money by sale, charge or otherwise, 
to pay the lunatic’s debts, or provide for his past or future main- 
tenance, charges for permanent improvements^ the sale of any 
property belong&ig t0‘ the lunatic, the execution of powers vested 
m him and the performance' of contracts relating to property. 

The alternative method of bringing a person of unsoimd 
mind under lunacy jurisdiction was created by §- 116 of the 
Lunacy Act 1890. The effect of that section briefly is to enable 
the Master, on a summons bemg taken out m hu chambers 
and heard before him, to apply the powers of management and 
administration summarized m the Ihst precedmg paragrapiv, 
without any mquisition, to the following classes of cases 
lunatics not so found by mquisition, for the protection cw adminr- 
stratiorr of whose property any order was made under earher 
acts ; every person lawfully detained, within the jurisdiction 
of the English courts, as a lunatic, though not so foundi by 
inquisition ; persons not coming witlun the foregoing categories 
who are “ through mental infirmity arising from disease oe age ” 
incapable of managing their affairs ; persons of unsound mind 
whose property does not exceed £2000 in value, or does not 
jrield an annual income of more thaw £100 ; and criminal lunatics 
continuing insawe and under confinement 
In Scotland the insane are brought under the jurisdiction m 
lunacy by alternative methods, similar to the English inquisition 
and summary procedure, viz “ cognition,” the ti^* taking place 
before the Lord Presidtent of the Court of Session, or any judge 
of that court to whom he may remit it, and a jury of twelve— 
see 31 & 32 Viet c. 100, and Act of Sederunt of 3rd December 
1868 — and an application to the Junior Lord Ordinaiy of the 
Court of Session or (43 & 44 Vict, c 4, § 4) to the Sheriff Court, 
when the estate in question does not exce^ £100 a year, for the 
appointment of a curator bonis or judiaal factor. j 

iTie powers of the Lord Chancdlor of Ireland with regard to I 
lunatics am generally similar to those of the English OiMcellor 
(see the Lunacy Regulations (Tretand) Act 1871', 34 & 35 VKt. 
c 22, amf the Lunacy (Ireland) Act ®9or, t Ed VII. c. tj ; 
also Coltes on The Lunacy Reguiafion (Ireiand) Acty 
The mam feature of the Prwch system is the provinon mode 
by the Civil Code (arts, 489-512)^ fot the interdiction of an 
itt$a!ne person by thelMbunsd of Instance, with a ^ht of 
appeal to the Court of Appeal, after a prebmiaary inqmry and 
a report by a ftpnily council (arts.' 407, 4o8)j eonsistii^ of six 
blood relatives In as near a de^e of velatiGiii^p to the lunatic 
as possible^. Of, ht dtefauk of sucH rfelktrves, of «ik reladvet by 
xsmtmge ThO family counwl is presided over by the Jiu^ 
de Peeix of the thstriet in which the lunatic is donucited. 
system is* alko ill force in Mauritius. ^ • i 

There are provhrfons, it may bt note^ in Scott law lor the 
{nteriffefloR of hiuadcs, either volontarUy or jiidkudiy (ace 


Bril’s PnnttpUs, § 2123)1 The German Civil Code provides 
ior insane persons bamg made subject to guardianshm (vormun- 
on conditions similar to those of Scots and F^rench law 
(see Civil Code, §§ 6, 104 (1896, 190G), 645-679^. In the United 
Stakes. (Ik fundamental, jaocedure is an inquisition conducted 
on practically the same lines as in Eng^d. (Cf. Indiana, Rtv. 
Siats. (1894) §§ 2715 etseq.; Missouri, Annot, Code (1892) §§ 
2835 et seq. , New Mexico, General Lam (i88o) c. 74 ^ t et seq.) 

4. Asylum Admmtsiralion . — Asylum admmistration m England 
ts now re|;ulated by the Lunacy Acts *890 and 1891 . Receptacles 
lor the insane are divisible into the foUowing. classes . (i ) 
Institutions for lunatics, including asylums, registered hospitals 
andi iseenaed houses.. The asylums are provided by counties 
or boroughs, or by union of counties or Ixiroughs. Registered 
hospitals are huiqiitalB holding certificates of registration from 
the Camuussioners m Lunacy,, where lunatics are received and 
supported wholly or partiaUy by voluntary contributions or 
charitable bequests, or by applying tlse excess of the payments 
of some patients towards the roaintenaace of others. Licensed 
houses are houses licensed by the Conunissioners, or, beyond 
their immediate jurisdiction, by justices ; (ii ) Workhouses — 
see article Pooa Law , (at ) Houses in which patients are boarded 
out j (iv.) Private hooses (unlicensed) in which not more than 
a single patient may be received. A person, not bemg a pauper 
or a> lunatic to found by inquisition, cannot, in ordinary cases, 
be roeerved and detamed as a lunatic in any mstitution for the 
insane, except under a ” reception ordex ” made by a county 
court judge or stipendiary magistrate or specially appointed 
justice of the peace. The order is, made on a petition presented 
by a relative or friend of the rilegiad lunatic, and supported by 
two medical certificates, and after a private hearing by the 
judicial authority. The detention of a lunatic is, however, 
justifiable at common law, if necessary for his safety or that of 
others , and the Lunacy Act 1890, borrowing from the lunacy 
law of Scotland, provides for the reception of a lunatic not a 
pauper mto an asylum, where it is expedient for his welfare or 
the public safety that he should be confined without delay, upon 
an ” urgency order,” made if possible by a near relative and 
accompanied by one medical certificate, The urgency order 
only justifies detention for seven days (the curtailment of tins 
period to four days is proposed), and before the expiration of 
that period the ordinary procedure must be folio wed . ” .Summary 
reception orders ” may be made by justices otherwise than on 
petition. There ^e bsur classes of cases m which such orders 
may be made, viz. : (i.)dunatics (not paupers and not wandering 
at large) who are not under proper care and control, or are 
cruBlly treated or neglected ; (u.) resident pauper lunatics , 
(uu) lunatics, whether pauper or not, wandering at large , (iv ) 
lunatics ui workhouses. (As to pauper lunatics generally, see 
artielc Poor Law.) A lunatic may also be received mto an 
institution under an order by the Commissioners m Lunacy ; 
and a lunatic so found by inquisition under an order signed by 
the committee oi bis persoa. 

I'he chief features of English asylum administration requiring 
notice are these. Mechanical restramt is to he applied only 
when necessoay for surgical or medical purposes, or m order to 
prevent the lunatic from injuring himself or others. The privacy 
of the correspondence of lunatics wfth the Lord Chancellor, the 
Commissioners in Lunacy, &c , is secured Provision is made 
for r^tar visita to patients^ by their relatives and friends 
The employment of males for the custody of females is, except 
on occasions of uri^ncy, prohibited. Pauper lunatics may be 
boarded out with rriatives and friends, EMiorate provision is 
made foe the official visitation of every class of receptacle for the 
msane. The duties of vtsitation are dhrided between the Com- 
missioners m Luimcy, the Chs^ery Visitors and varums other 
visitors, and visiting committees'. There are ten Commissioners 
in Lunacy — four unpaid and six paid, three of the latter being 
barristers of' not less thaa> five years’ standing at the date of 
appointment, and three medical. 'Die Commissionees ia Lunacy, 
who are appointed by the Lord Chancellbr, visit every eWss of 
lunatics except persons so found by inquisition. These are 
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visited by the Chancery Visitors There are three Chancery 
Visitors, two medical and one legal (a barrister of at least five 
years’ standing at the date of his appointment), who are appointed 
and removable by the Lhrd Chancellor. The Chancery Visitors 
(together with the Master in Lunacy) form a Board, and have 
offices in the Royal Courts of Justice. In addition to these two 
classes of visitors, every asylum has a Visiting Committee of 
not less than seven members, appointed by the local authonty , 
and the justices of every county and quarter-sessions bwough 
not within the immediate jurisdiction of the Commissioners in 
Lunacy annually appoint three or more of their number as visitors 
of licensed houses. 

Provision is made for the discharge of lunatics from asylums, 
&c., on recovery, or by habeas corpus, or by the various visiting 
authorities. Any person who considers himself to have been 
unjustly detained is entitled on discharge to obtain, free of 
expense, from the secretary to the Lunacy Commissioners a copy 
of the documents under which he was confined. 

The Irish [Lunacy Acts 1821-1890 ; Lunacy (Ireland) Act 
1901] and Scottish [Lunacy Acts 1857 (20 & 21 Vict. c. 71), 
1887 (50 & 51 Vict. c 39)] asylum systems present no feature 
sufficiently different from the English to require separate notice, 
except that in Scotland “ boarding out ” is a re^lar, and not 
merely an incidental, part of asylum administration. The 
“ boarding out ” principle has, however, received its most 
extended and most successful application in the Gheel colony 
m Belgium. The patients^ after a few days’ preliminary observa- 
tion, are placed in families, and, except that they are under 
ultimate control by a superior commission, composed of the 
governor of the province, the Procureur du Roi and others, 
enjoy complete liberty indoors as well as out of doors. The 
patients are visited by nurses from the infirmary, to which they 
may be sent if they become seriously ill or unmanageable They 
are encouraged to work The accommodation provided for them 
is prescribed, and is to be of the same quality as that of the 
household in which they live. Clothing is provided by the 
administration 

In the French (see laws of 30th June 1838 and 18th December 
1839) and German (see Journal of Comparative Legislation, n.s 
vol 1. at pp 271, 272) asylum systems the mam features of 
English administration are also reproduced. 

The lunacy laws of the British colonies have also closely 
followed English legislation (cf. Ontario, R,S 1897, cc. 317, 318 , 
Manitoba, 1902, c. 80, Victoria (No 1113, 1890); New 
Zealand (No. 34 of 1882 and Amending Acts) ; Mauritius (No. 37 
of 1858). 

In America the different states of the Union have each their 
own lunacy legislation. The national government provides 
only for the insane of the army and navy, and for those residing 
in the District of Columbia and in Alaska. 'Die various laws as 
to the reception, &c., of the insane mto asylums closely resemble 
English procedure. But m several states the verdict of a jury 
finding lunacy is a necessary prehmmary to the commitment 
of private patients (Kentucky, Act of 1883, c. 900, § 14 j Mary- 
land, R S. 1878, c 53, § 21 ; Illinois, R.S. 1874, c. 85, § 22). 

Authorities. — The following works may be consulted CoUin- 
son on the Law of Lunatics and Idrots (a vols , London, ^812) , 
Shelford on the Law of Lunatics and Idiots (London, 1847) On all 
points relating to the history and development of the law these two 
treatises are invaluable. Pope on Lunacy (and ed., London, 1890) ; 
Archbold's Lunacy (4th ed , London, 1895) ’> Elmer on Lunacy (7th 
ed., London, 1892) , Wood Renton on Lunacy (London and Edtn- 
bui^h, 1896) , Fry’s Luna^ Laws (3rd ed , London, 1890) , Pitt- 
Lewi*, Smith and Hawke, The Insane and the Law (Lbndon, 1895) ; 
Hack-Tuke. Dictionary of Psychologtcat Medicine (London, 1892), 
and the bibliographies attached to the various li^al articles m 
that work , Clevenger, Medical Jurisprudence of Insanity (a vols.. 
New York, 1899) ; Semelaigne, Les AliintsUs franfais (Psin? 1849) . 
Bertrand, Loi sur les ohfnis (Paris, 1872), presents a comparative 
view of E^lish and foreign le^slations In forensic medicine the 
works of Taylor, Medical Jurisprudence (5th ed , London, 1905) ; 
Dixon Mann, Foreign Medicine and Toxtcologv (3rd 1^., Louden, 1902); 
and Wharton and Still6, A Treatise on Medical Jurisprudence (F 1 ^- 
delphia, 1873) ; Hamilton and Qodkin. 5 yr/«m of Legal Medicine 
(New York, 1895) ; are probably the English anthonties in most 
common use See also (^per and Liman, Praktisckes HandbucH 


der gertchlhchen Median (Berlin, 6th ed., 1876) ; Tardieu, Ftude 
midico-Ugale sur la folte (Pans, 1872) , Legrand du SauDe, La Folte 
devant les tnbunaux (Pans, 1864) , Dubrac, TraitS de jurisprudence 
tnidicale (Pans, i8g4j , Tourdes, Traiti de mddectne Ifeale (Paris, 
1897) , and esp^ially Krafft-Ebmg, Lekrbuch der gerickthcnen Psycho^ 
patkoiogie (Stuttgart, 1899). (A. W. R ) 

III. Hospital Treatment 

The era of real hospitals for the insane began in the 19th 
century. There had been established here and there in different 
parts of the wprld, it is true, certain asylums or places of restramt 
before the begmning of the 19th century. We find mention in 
history of such a place established by monks at Jerusalem in 
the latter part of the 5th century. There is evidence that even 
earlier than this m Egypt and Greece the insane were treated 
as individuals suffering from disease. Egyptian priests employed 
not only music and the beautiful in nature and art as remedial 
^nts in msamty, but recreation and occupation as well. A 
Greek physician protested against mechanical restramt in the 
care of the insane, and advocated kindly treatment, the use of 
music, and of some sorts of manual labour. But these ancient 
beneficent teachings were lost sight of durmg succeeding centuries. 
The prevailing idea of the pathology of insanity in Europe 
during the middle ages was that of demoniacal possession The 
insane were not sick, but possessed of devils, and these devils 
were only to be exorcised by moral or spiritual agencies. 
Medieval therapeutics in msamty adapted itself to the etiology 
mdicated. Torture and the cruellest forms of punishment were 
employed. The insane were regarded with abhorrence, and 
were frequently cast mto chams and dungeons. Milder forms 
of mental disease were treated by other spiritual means— such 
as pilgrimages to the shrines of certain saints who were reputed 
to have particular skill and success in the exorcism of evil 
spirits. The shrine of St Dymphna at Gheel, m Belgium, was 
one of these, and seems to have originated in the 7 th century, 
a shnne so famed that lunatics from all over Europe were brought 
thither for miraculous healing. The little town became a resort 
for hundreds of insane persons, and as long ago as the 17th 
century acquired the reputation, which still exists to this day, of 
a unique colony for the msane. At the present time the village 
of Gheel and its adiacent farming hamlets (with a population 
of some 13,000 souls) provides homes, board and care for nearly 
2000 msane persons under medical and government supervision. 
Numerous other shrmes and holy wells in various parts of Europe 
were resorted to by the mentally afflicted — such as Glen-na-Galt 
m Ireland, the well of St Winifred, St Nun’s Pool, St Fillans, &c. 
At St Nun’s the treatment consisted of plunging the patient 
backwards mto the water and dragging him to and fro until 
mental excitement abated. Not only throughout the middle 
ages, but far down mto the 17th century, demonology and 
witchcraft were regarded as the chief causes of insanity. And 
the insane were frequently tortured, scourged, opd even burned 
to death. 

Until as late as the middle of the i8th century, mildly insane 
persons were cared for at shnnes, or wandered homeless about 
the country. Such as were deemed a menace to the community 
were sent to ordinary prisons or chained in dungeons Thus large 
numbers of lunatics accumulated m the prisons, and slowly there 
grew up a sort of distinction between them and criminals, which 
at length resulted m a separation of the two classes. In. tune many 
of the msane were sent to cloisters and monasteries, especially 
after these began to be abandoned by their former occupants. 
Thus “ Bedlam ” (Bethlehem Royal Hospital) was jorigmally 
founded in 1247 as a pnpry for the brethren and sisters of the 
Order of the Staf of Bethl^em. It is not known exactly wh^ 
lunatics were first received mto Bedlam, but some were there in 
1403. Bedlam was rebuilt as an asylum for the insane in 1676. 
In 1815 a committee of tfie House of Commons, upon investiga- 
tion, found it in a disgraceful cQodition, the medical treatment 
being of the most antiquated sort, and actual inhumanity 
practised upon the patients. Similarly the Charenton Asylum, 
3ust outside Parhi, liear the park of Vincennes, was an old 
monastery which had been given over to ther msane. Numerous 
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like instances could be cited, but the interesting point to be 
borne m mind is, that with a general tendency to improvement in 
the condition of imbeciles upon public charge, idiots and insane 
persons came gradually to be separated from cnminals and other 
paupers, and to be segregated. The process of segr^ation was, 
however, very slow. Even after it had been accomplished in the 
larger centres of civilization, the condition of these unfortunates 
m provincial districts remamed the same. Furthermore, the 
transfer to asylums provided especially for them was not followed 
by any immediate improvement in the patients 

Twenty-five years after Pinel had, in 1792, struck the chains 
from the lunatics huddled in the Salp6tridre and Bicetre of Pans, 
and called upon the world to realize the horrible injustice done 
to this wretched and suffenng class of humanity, a pupil of Pinel, 
Esquirol, wrote of the insane m France and all Europe : “ These 
unfortunate people are treated worse than cnminals, reduced to a 
condition worse than that of animals. I have seen them naked, 
covered with rags, and having only straw to protect them against 
the cold moisture and the hard stones they he upon , deprived of 
air, of water to quench thirst, and all the necessaries of life ; given 
up to mere gaolers and left to their surveillance I have seen 
them in their narrow and filthy cells, without hght and air, 
fastened with chains in these dens in which one would not keep 
wild beasts. This I have seen in France, and the insane are every- 
where tn Europe treated tn the same way." It was not until 1838 
that the insane in France were all transferred from small houses 
of detention, workhouses and prisons to asylums specially con- 
structed for this purpose. 

In Belgium, in the middle ages, the pubhc executioner was 
ordered to expel from the towns, by flogging, the poor lunatics 
who were wandering about the streets In 1804 the Code 
Napoleon “ punished those who allowed the insane and mad 
criminals to run about free ” In 1841 an investigation showed 
in Belgium thirty-seven establishments for the insane, only six of 
which were in good order In fourteen of them chains and irons 
were still being used. In Germany, England and America, m 
1841, the condition of the insane was practically the same as in 
Belgium and France. 

These facts show that no great advance in the humane and 1 
scientific care of the insane was made till towards the middle of 
the 19th century. Only then did the actual metamorphosis of 
asylums for detention into hospitals for treatment begin to take 
place. Hand in hand with this progress there has grown, and still 
IS growing, a tendency to subdivision and specialization of 
hospitals for this purpose There are now hospitals for the 
acutely insane, others for the chronic insane, asylums for the 
criminal insane, institutions for the feeble-mmded and idiots, 
and colonies tor epileptics There are public institutions for 
the poor, and well-appointed private retreats and homes for 
the nch. All these are presided over by the best of medical 
authorities, supervised by unsalaried l^ards of trustees or 
managers, and carefully inspected by Government lunacy com- 
missioners, or boards of chanties — a contrast, indeed, to the 

r ls, shrines, holy wells, chams, tortures, monkish exorcisms, 

, of the past ' 

The statistics of insanity have been fairly well established. 
The ratio of insane to normal population is about i to 300 among 
civilized peoples. This proportion vanes within narrow limits in 
different races and countries. It is probable that intemperance in 
the use of alcohol and drugs, the spread of venereal diseases, and 
the over-stimulation in many directions induced by modem 
social conditions, have caused an increase of insanity in the 19th 
as compared with past centuries The amount of such increase is 
probably very small, but on superficial examination might seem 
to be large, owing to the accumulation of the chronic insane and 
the constant upbuilding of asylums m new communities. The 
imperfections of census-takmg in the past must also be taken 
mto account 

'Hie modem hospital for the insane does credit to latter-day 
civilization. Physical restraint is no longer practised The day 
of chains— even of wristlets, covered cribs and strait-jackets — 
is past. Neat dormitories, cosy single rooms, and sitting- and 
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dining-rooms please the eye. In the place of bare walls and 
floors and curtainless wmdows, are pictures, plants, rugs, birds, 
curtains, and in many asylums even the barred wmdows have 
been abolished Some of the wards for milder patients have 
unlocked doors. Many patients are trusted alone about the 
grounds and on visits to neighbouring towns An air of busy 
occupation is observed in sewing-rooms, schools, shops, m the 
fields and gardens, employment contributing not only to economy 
in administration, but to improvement m mental and physicxil 
conditions The general progress of medical science in all 
directions has been manifested in the department of psychiatry 
by improved methods of treatment, in the way of sloep-producmg 
and alleviating drugs, dietetics, physical culture, hydrotherapy 
and the like. There are few asylums now without pathological 
and clinical laboratories While it is a far cry from the prisons 
and monasteries of the past to the modern hospital for the 
insane, it is still possible to trace a resemblance in many of our 
older asylums to their ancient prototypes, particularly in those 
asylums built upon the so-called corridor plan Though each 
generation contributed something new, antecedent models were 
more or less adhered to Progress in asylum architecture has 
hence advanced more slowlv in countries where monasteries 
and cloisters abounded than m countries where fixed models 
did not exist Architects have had a freer hand in America, 
Australia and Germany, and even in Great Britain, than in the 
Catholic countries of Europe. 

Germany approaches nearest to art ideal standard of provision 
for the insane. The highest and best idea whch has yet been 
attained is that of small hospitals for the acutely insane in all 
cities of more than 50,000 inhabitants, and of colonies for the 
chronic insane m the rural districts adjacent to centres of 
population The psychopathic hospital in the city gives easy and 
speedy access to persons taken suddenly ill with mental disease, 
aids in early diagnosis, places the patients within reach of the 
best specialists in all departments of medicine, and associated, 
as It should be, with a medical school or university, affords 
facilities not otherwise available for scientific research and for 
instruction in an important branch of medical learning. A 
feature of the psychopathic hospital should be the reception of 
patients for a reasonable period of time, as sufferers from disease, 
without the formality of legal commitment papers. Such papers 
are naturally required for the detention and restraint of the 
insane for long periods of time, but in the earlier stages they 
should be spared the stigma, delay and complicated procedure 
of commitment for at least ten days or two weeks, since in that 
time many may convalesce or recover, and m this way escape 
the public record of their infirmities, unavoidable by present 
judicial procedures 

There should be associated with such hospitals for the acutely 
insane in cities out-door departments or dispensaries, to which 
patients may be brought m still earlier stages of mental disorder, 
at a period when early diagnosis and preventive therapeutics 
may have their best opportunities to attain good results. In 
Germany a psychopathic hospital now exists in every university 
town, under the name of Psychiatrische Klinik. 

Colonies for the chronic insane arc established in the country, 
but in the neighbourhood of the cities having psychopathic 
hospitals, to receive the overflow of the latter when the acute 
stage has passed. The true colony is constructed on the principle 
of a farming hamlet, without barracks, corridored buildings, 
or pavilions. It is similar in most respects to any agricultural 
community. The question here is one of humane care and 
economical admmistration. Humane care includes medical 
supervision, agreeable home-life, recreation, and, above all 
things, regular manual and out-of-door occupation in garden, 
farm and dairy, in the quarry, clay-pit or well-ventilated shop 
Employment for the patients is of immense remedial importance, 
and of great value from the standpoint of economical administra- 
tion. In the colony system the small cottage homes of the 
patients are grouped about the centres of industry. The workers 
m the farmstead live in small families about the farmstead 
group of buildings ; the tillers of the soil adjacent to the fields, 
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meadows andi gardens; thc< brickmaJKrs, quanymen and 
aulisans in: stiH other cottages m the neighboartwod of the 
scenes of their activitiesw In addition to these gre«pe of cottages, 
which constitute the majority of the' buildings m the village; 
an infirmary for bedridden, excited and' crippled patients' is 
required, and a small hospital for the sick. All the inhabitants 
of the colony are under medical supervwkm. A laboratory for 
scientific researches forms a highly important part of the equip- 
ment. The cobay is not looked upon as a refuge for the incurable; 
it IS still a hospital for the sick, where treatment is carried on 
under the most humane and most suitable conditions, and 
whcccm the percentage of recoveries will be larger than ui 
asylums and hospitals as now conducted. In respect of the 
establishment of colonies for the insane upon the plan outlined 
here, Germany has, as in the case of the psychopathic hospital, 
led the world. It has been less difficult for that country to set 
tbe> examjde, because she had fewer of the conditions of the past 
to fight> and with her the progress of medical science and of 
methods of instruction in all departments of medicine has been 
more pronounced and rapid. 

Among the German colomes for the insane, that at Alt- 
Scherbitz, near Leipzig) is the oldest and most successful, and 
u pre-eminent m its close approach to the ideal village or colony 
system. In 1899 Professor Kraeplm of Heiddberg stated 
(Psyehtatarie, 6th edition) that the effort was made- everywhere 
in Germany to give the exterior of asylums, by segregation of 
the patients m separate home-like villas, rather the appearance 
of hamlets for working-people than pisons for the inline; and 
he said, further, that the whole question of the care of the insane 
had found solution in the colony system, the best and' cheapest 
method of support. ** I have mvself,'* he writes, had oppor- 
tunity to see patients, who had lived for years in a large cl^ed 
asylum, improve m the most extraordinary manner under the 
mfiuence of the freer movement and more independent occupa- 
tion of colony life.” 

In America the colony scheme has been successfully adopted 
by the state of New Yoric at the Craig Colony for Epdeptics 
at Soeyea and elsewhere. 

That the tendency nowadays, even outside of' Germany, 
in the direction of the ideal standard of provision for the insane 
i& a growing one is manifested m all countries by a gradual 
disintegration of the former huge cloister-Iike abodes. More 
asylums are built on the pavilion plan. Many asylums have, 
as it were, thrown off detached cottages for the better care of 
certain patients. Some asylums' have even estat^hed small 
agricultural colonies a few miles away from the parent p>lant, like 
» vine throwing out feelers^ What is called the boarding-out 
system is an effort in a similar direction. Patients suffering 
from mild fovms of insanity are boarded out m families m the 
country, either upon public or pnvate charge. Gheel is an 
example of the b^ding-out system practised on a large scale4 
But the ideal system is that of the psychopathic hospital and 
the colony for the insane. 

Authorities —Sir J. B Tuke, HiQiiovmy of Psychohgteal Mediant 
(London and Philadelphia, 1893) ; W. P. Letchworth, The Insane 
tn Foreign Countnes (New Ywk, 1889) ; Care and Treatment of 
EptUpttes (New York, i9oe^ ; P. Peterson, MenM Diseases (Phiia- 
delphia, 1899) ; " Annad Address to the American Medico-I^cho< 
logical Association,** Proceedings (1899). (F. F.*) 

INSCRIPnOllf (from Lat. insm^ere, to write upon), the 
general term for wntmgs cut on stoi» or metal, the stil^ct 
matter of epigraphy. See generally Writing and Palaeo- 
graphy. Under this heading it is convenient here to deal more 
specifically with four groups of ancient inscriptions, Sfemitic, 
Indian, Greek and Latin, but further information wt& be found 
m numerous sepunte articles on philological sut^ects. See 
especially Cuneiform, Babylonia and Assyrta, StncBR, 
Behistun, Eovft (Language^ and Writing), ErmovtA, Phoe- 
nicia, Arabia, Hittitbs, Sababans, Minaeans, EtRURtA, 
Aegean Civilization, Crete, Cyfrus, Britain, Scandinavian 
Languages, Teutonic Languages, Central America ; Atchae*- 
ology, &c. 


L. SsafiTic iNscRumoNS 

Excluding cnneiform {q.v ), the inscriptions known as Semitic 
are usually dossed' under two main heads as North and South. 
Semitfer. The former class includes Hebrew (with. Moabite),, 
Phoenician (Widi Plinic and neo-Punic), and Aramaic (withi 
Nabataean and Pahnyrene). The South Semitic class includes 
the Minaean aend Sabaean inscriptions of South Arabia.. In most 
of these departments there has been a very huge increase of 
material dunng recent years, some of which is of the highest 
historical anti palaeographical importance. The North Semitic 
monuments have received the greater share of attention because 
of - their more general interest in connexion with- the history of 
surrounding countries 

I. North Semitic — The earliest authority for any North 
Semitic language is that of the Tel-el-Amama tablets (rsth 
century b which contain certain “ Canaanite glosses,” ^ t.e. 
North Semitic words written in cuneiform characters. From 
these to the first inscription found in the North Semitic alphabet, 
there is an interval of about six centuries. The stde of Mesha, 
commonly called the Moabite Stone, was set up in the 9th 
century b.c, to commemorate the success of Moab in. shakmg 
off the Tsraelitish rule. It is of great value, both historically as 
relating to events indicated in 2 Kings 1 i, in. 5,&c., and linguistic- 
ally as exhibiting a language almost identical with Hebrew — that 
is to say, another form of the same Cunaanitish language. It 
was discovered m 1868 by the German missionary, Klem, on 
the site of Dibon, intact, but was afterwards broken up by 
the Arabs. The fragments,-* collected with great difficulty by 
Clermont-Ganneau and others, are now m the Louvre. Its 
genuineness was contested by A. Lowy {Scottish Review, 1887 ; 
repubhshed, Berlin, 1903) and recently by G John (ap- 
pendix to Das Buck Daniel, Leipzig, 1904), but, although there 
are many difficulties connected with the text, its authenticity is 
generally admitted. 

Early Hebrew inscriptions are at present few and meagre, 
although it cannot be doubted that others would be. found by 
excavating suitable sites. The most important is that discovered 
in 18S0 in the tunnel of the pool of Siloam, commemorating 
the piercing of the rock. It is generally believed to refer to 
Hezekiah’^s scheme for supplying Jerusalem with water (2 Kings 
XX 20), and therefore to date from about 700 b.c. It consists 
of SIX lines in good Hebrew, and is the only early Hebrew insenp^ 
tion of any length. The character does not differ from that of 
the Moabite Stone, except in the slightly cursive tendency of its 
curved strokes, due no doubt to theu having been traced for the 
stone-cutter by a scribe who was used to writmg on pardunent. 
There are also a few inscribed seals, dating from before the Exile, 
some factory marks and an engraved capital at al-AmwAs, which 
last may, however, be Samantan. Otherwise this character is 
only found (as the result of an archaizing tendency) on coins of 
the Hasnioneans, and, still Ikter, on those of the first and second 
(Bar Kokhba^s) revolts. 

The new Hebrew character, which developed into the modern 
square character, is first found m a name of five letters aZ * ArSq- 
al-amur, of the 2nd century b.c. Somewhat later, hut probably 
of the ist century b.c.. is the tombstone of the B’ne ^ezir 
(” Tomb of St James at Jerusalem. An inscription on a 
ruined’ synagogue at Kafr Bir’im, near §afed, perhaps of 
about A.D. 3/00, or earlier, shows the fully developed square 
character. 

Since the publication of the Corpus Inscr. Setiu it has been 
customary to treat papyri along with, inscriptions, and for 
palaeograp^iicai reasons it. is convenient to do so. Hebrew 
papyri are few, all in smiaze character and not ol great invest. 
The longest, and probably the earliest (6th century A.D.), is one 
now in the Bodleian Library at Oxford, containing a private 

*'Sca Winoklcr in Seiiradinr*)l KeHinschh Bibi. v. (B^Kn, ftc, 

i»g§). 

* A neady conifhito toiet bM been madoirom theaewitii Bw helpi 
of a squeeze taken before' its destmction. See the handbooks 
mentioned below 
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lettw ' written ^ cjiar^teri closely reseffli^j^tfig, t4»it of the 
Ke 4 r Bir im> msonption. Other fr^gipents were pirhlishe^ by 
Steiiwchnei^r * (perhaps 8th century),, anti by D* if. haulier an 4 
lUirfraswr.® 

Hebrew jnscriptiOBs outjside I'alestnw are the cursive graffiti 
in the qatacoimbe at Venosa (a^rd-sth century), the magtcal texts 
on Babylonian bowls (yth-^^ century), and, the numerous tomh' 
stones * in vanoua piu^ of Europe, of all pe)rio<Js from the 6th 
century tp,the present time. 

The few Samaritan inscriptions in existence am neither wly 
nor interesting. 

Closely related to the Hebrews,. bo, th politically andip Ui^uagei 
were the Phoenicians in North Syria, Their monuments m 
Phoenicia itself are few and not earlier than the Persian period. 
The oldest yet found* dating probably from the 5th or 4th 
century ft.q , ig that of Yehaw-milk, hmg of Gebal (modem Jebel) 
or Byblus, where it was found. It records at some leng^ the 
dedication.of buildings, &c., to the goddess, of, Gebal. Of the 3rd 
century b.c. are the inscriptions on the sarcophagi of Tabnith 
and his son Eshniuha/ar, kings of ^don, and some records 
of other members of the same family, Bod-ashtart,and his son 
Yathan-milk, found in 190a a short distance north of Sidon. 

Outside Phoenicia the inscriptions are numerous and widely 
scattered round the Mediterranean coasts, following the course 
of Phoenit lan trade. Tlie earliest is that on some fragments of 
three bronze bowls, dedicated to Baal of Lebanon, found in 
Cyprus. The character is like that of the Moabite Stone, and 
the date is probably the 8th century n.c., though some scholars 
would put It nearer to 1000 b q, In the latter case, the Hiram, 
kmg of Sidqn, mentioned m the inscriptions would be the same 
as Hiram, kmg nf Tyre, in Solomon’s time. Similar bowls (of 
about 700 B c ) found at Nimrud sometimes bear the maker’s 
name in Phoenician characters 

Many monum,ental inscriptions have also been found m Cyprus, 
at Kitjon, Idajion, Tamassos, &c. They are chiefly votive* some 
<^’ted m the 4th century, and some being perhaps as late as the 
and century b.c,, so that they afford valuable evidence as to the 
succession of the local kings. Several also are bilingual, and it 
was one of these which supplied George Smith with the clue to the 
Cypriote syllabic system of writing Greek, Similar luemorjals 
of Phoenician settlements were found at Athens (Piraeus), m 
Egypt, Sardinia, Malta and Gozo. Most mterestmg of all is the 
celebrated sacrificial tablet of Marseilles, giving an elaborate 
tariff of payments at or for the various offerings, and showing 
some striking analogies with the directions m the book of 
Leviticus, For the information It gives as to civil and priestly 
organisation, it is the most important Phoenician text m exist- 
ence. It was probably bi ought from Carthage, whore similar 
tariffs have been found, On the site of that important colony, 
and indeed throughout the parts of North Africa once subject 
to Its rule, Punic inscriptions are, as might be expected, vory 
numerous. By far the majority are votive tablets, probably 
beloriging to the penpd between the 4th and the qnd centunes 
a.c,, many of them m a wonderfully perfect state of preservation. 
One of the most interesting, recently discovered, mentions a 
high-pnestesa who was head of, the college of priests, and whose 
husband’s family had been suffeies for four genpmtions, Later 
inscriptions, called neo-Pume, dating from the fall of Carthage 
to about the ist century a.p., are written in a debased character 
and language differing m several respects from the earlier Punic, 
andr presenting many diffieuUtes. 

In Aramaic the earliest insr^ptiens are three found in tflpo- 
1891 at and near Zmjirli m NQrthrweat Syna, dating from the 
8th century b.c. Of these, one was set up by Panammu, king 
of Ya’di, in honour of the god Hadadj and is insenbed on a 

1 Published with other fragments m the Jew. Quarts RevteWf 

XVI. I 

* Zettsch. /. Ae^pt. Spe. (1879) These were the first specimens 
found. See also Erman and Krebs, Aua den, Papyrns 4 . kgl. Mut, 
p 290 (Berhn, 1899). 

* MtUhetlungen Ratner, 1. 38 (Wien, 1886). 

* Those in France were collected by Schwab in NouvelUe 0/rchives, 
joi. 3. See also Chwolson, Corpus Inser. Htibr. (St Petersburg, 18S2) 


ftatue oif him* the other two wena set up by Bar-rekub* wn of 
Panammu,. one in honour of his father and on his statue, tlie 
second commemorating the erection of his new house. They 
are remarkable aa liemg engraved m relief, a pecubarity wluch 
baa been thought to btv due tp/‘ HitUte ” mfluence. Otherwise 
the character resemblep that; of the Moabite Stone. The texts 
consist of 77 lines (not all legible), giving a good deal of inlorma' 
tion about an obscure place and period hitherto known only 
from cuneffoim aources. The ornamentation is Assyrian, in 
style* as aloo IS that of the inscriptions of Nerab (near Aleppo), 
commemoraUve texts engraved, on statues of priests, of al^ut 
the 7th. century. 

Of shqrter mscriptions there is a long series from alxiut the 
8th century 9 c., on bronze weights found at Nineveh (generally 
accompanied by an Assyrian version), and as “ dockets ” ^ 
to cuneiform contract-tablets, giving a brief indication of the 
contents. Aramaic, bein^ the commercial language of the East, 
was naturally used for this purpose m Inisiness documents. For 
the same reason it is found m the 6th-4th centuries b c. sporadic- 
ally m various regions, as m Cificia, m Lycia ^ (with a Greek 
version), at Ahydos (on a weight)^ At Taim^ also, in North 
Arabia, an important trading centre, besides shorter texts, a 
very interesting inscription of twenty-three lines was found, 
recording the foundation and endowment of a new temple, 
probably in the 5th century 9 c But by fax the most extensive 
collection of early Aramaic texts comes from Pgypt, where the 
language was used not only fox trade purposes, as elsewhere, 
but also officially under the Persian rule. From Hemphis 
there is a funeral inscription dated m tlie fourth year, of Xerxes 
(482 b c ), and a dedication on a bpwl of about the same date. 
A stele recently published by de Voigud^ is dated 458 b.c. Another 
which IS now at Carpentras m France (place of origin unknown) 
1$ probably not much later. At Elephantine and Assufin m 
Upper Egypt, a number of ostraka have been dug up, dating 
from the stli century b.c. and onward, all difficult to read and 
explain, but mterestmgfor the popular character of their contents, 
style and writuig. There was a Jewish (or IsraeUtisfi “) settle- 
ment there m the 5tb century from which emanated most, if 
nut all* of the papyrus documents edited in the CJ'.S Since 
the appearance of this part of the Corims, more papyri have 
come to light One published by Euting " is dated 41 1 b.c and 
isof historical interest, eleven other8,’®containiDg legal documents, 
mostly dated, were wntten between 47 1 and 41 1 b,c. , another 
(408 b,c,) is a petition tp the governor of Jerusalem. “ The 
fragments in the C.l S, are m the same character and clearly 
belong to the same period. The language continued to be used 
m Egypt even in Ptolemaic times, as shown by a papyrus 
(account5)andostrakon^®containingGreek names, and belonging, 
to judge from the style of the writing, to the 3rd century B.C 
The latest fragments are of the bth-8th century a d., written 
m a fully developed square character They are Jewish private 
letters, and do not prove anything as to the use of Aramaic 
m Egypt at that time. 

Nabataean inscriptions are very numerous. They are written 
m a peculiar, somewhat cursive character, derived from the 
square* and (kite from the and century b.c The earliest dated 
i* of the year 40 b.c., the latest dated is of a.d. 95 The 
Nabetaiwia kingdom proper had its centre at Petra (®=Sela in 
2 Kings xfv. 7L which attained great importance as the emporium 
on the tr^e route between Arabia and the Persian Gulf on the 

• These have been collected by J H. Stevenson, Babyl and Assyr. 
Contracts (New York, 1902) A more complete ci^lection has been 
prepared by Professor A T Clay 

' For the literature see Kalinka, Tifx/* Lycuie, No. 132 (Vienna, 
1901I 

’ Ripertoire d'ipigr. sim , No. 438. 

• So Bacber mJQR ^ix. 441. 

• In AiiiHi Acad, tnscr. i'’® upf. iq. 297 See aEp d'tptgr. 
sim., for some smaUec fragments, No.s. 244-248. 

1® Sayce and Cowley, ..^romoic Papyn (London, 1906) 

n "Drer. aram. Papyrusurkunden ” Abh. d. kgl Prtuss 

Ahad. (Berlin, 1907). 

>* See P.S b.A. (1907), p 260. 

i» See Lidzbawkl, JSpkemerts, li. 247. n j q^b. *vi. 7. 
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one side and Syria and Egypt on the other The commercial 
activity of the people^ however, was widely extended, and their 
monuments are found not only round Petra and in N. Arabia, 
but as far north as Damascus, and even in Italy, where there 
was a trading settlement at Puteoli. The inscriptions are mostly 
votive or sepulchral, and are often dated, but give little historical 
information except in so far as they fix the dates of Nabataean 
kings 

A distinct subdivision of Nabataean is found m the Sinaitic 
peninsula, chiefly in the WSdl Firfln and Wadi Mukattib, which 
lay on the caravan route. The inscriptions are rudely scratched 
or punched on the rough rock, without any sort of order, and 
some of them are accompanied by rude drawings A few only 
are dated, but, as shown by de Vogu6 in the < 7 ./. 5 . (ii. r, p. 353), 
they must all belong to the and and 3rd centuries a d. This 
accounts for the fact that already in the 6th century Cosmas 
Indicopleustes ^ has no correct account of their origin, and 
ascribes them to the Israelites during their wanderings in the 
wilderness * They were first correctly deciphered as Nabataean 
by Beer in 1848, when they proved to consist chiefly of proper 
names (many of them of Arabic formation), accompanied by 
ejaculations or blessings. It is clear that they are not the work 
of pilgrims either Jewish or Christian,® nor are they of a religious 
character The frequent recurrence of certain names shows 
that only a few generations of a few families are represented, 
and these must have belonged to a small body of Nabataeans 
temporarily settled in the particular Wfldls, no doubt for purposes 
connected with the caravan-traffic The form of the Nabataean 
character in which they are written is interesting as being the 
probable progenitor of the Kufic Arabic alphabet. 

Another important trading centre was Tadmor or Palmyra m 
northern Syria. Numerous inscriptions found there, and hence 
called Palmyrene, were copied by Waddington in 1861 and 
published by de Vogu6 in his great work Syrte Centrale (1868, 
&c ), which IS still the most extensive collection of them The 
difficulties of exploration have hitherto prevented any further 
increase of the material, but much more would undoubtedly 
be found if excavation were possible. The texts are mostly 
sepulchral and dedicatory, some of them being accompanied 
by a Greek version. The language is a form of western Aramaic, 
and the character, which is derived from the Hebrew and 
Aramaic square, is closely related to the Syriac estrangelo 
alphabet. The inscriptions are mostly dated, and belong to the 
period between 9 b c and ad 271. The most important is the 
tariff of taxes on imports, dated a d, 137. Nearly all were found 
on the surface at or round Palmyra and remain m stiti Of 
the very few m other places, one (with a Latin version) was found 
at South Shields, the tombstone of Regtna hberla et conjux of 
a native of Palmyra. 

Syriac inscriptions are few. The earliest is that on the sarco- 
phagus of Queen Saddan (in the Hebrew version, §adda), perhaps 
of about A.D. 40, found at Jerusalem. Others were found by 
Sachau^ at Edessa, of the 2nd and 3rd centuries, and by Pognon.® 

2. South Semitic. — The South Semitic class of inscriptions 
comprises the Minaean, Sabaean, Himyaritic and Lihyanitic 
in South Arabia, the Thamudic and Safaitic in the north and 
the Abyssinian. A great deal of material has been collected by 
HaMvy, Glaser and Euting, and much valuable work has been 
done by them and by D H, Muller, Hommel and Littmann. 
Many of the texts, however, are still unpublished and the rest 
is not very accessible (except so far as it has appeared in the 1 
C I.S.), so that South Semitic has been less widely studied than i 
North Semitic. 1 

The successive kingdoms of South Arabia (Yemen) were essen- 
tially commercial. Their country was the natural intermediary ' 

* Ed E O. Wmstedt (Cambr. 1909), p 154 

* A view revived by C. Forster, even after Beer, in The Israehttsh 
Authorship of the Sinatnc Inscriptions (London, 1856) and other 
works 

“ The cross and other Chnstian symbols often found with the 
inscriptions have been added later by pilgrims — C.I.S. u. l, p. 352. 

* Reise tn Synen (Leipzig, 1883) 

® Inscriptions sim. de la Syrte, S'C i (Pans, 1907) I 


between Asia (India), Africa and Syria, and this position, com- 
bined with Its natural fertility, made the south far more prosper- 
ous than the north. In language, the two most important peoples, 
the Minaeans and Sabaeans, differ only dialectically, both 
writing forms of southern Arabic, The Minaean capital was at 
Ma'In, about 300 m, N of Aden and 200 m, from the west coast. 
Here and in the neighbourhood numerous inscriptions were found, 
as well as in the north at al-Ola.* Their chronology is much 
disputed. D H. Muller mi^kes the Minaean power contemporary 
wiA the Sabaean, but Glaser (with whom Hommel and D. S 
Maigoliouth agree) contends that the Sabaeans followed the 
Minaeans, whom they conquered m 820 b c Mention is made in 
a cuneiform text (Annals of Sargon, 715 b c ) of Ithamar the 
Sabaean, who must be identical with one (it is not certain which) 
of the kings of that name mentioned in the Sabaean inscriptions 
Their capital was Marib, a little south of Ma*m, and here they 
appear to have flourished for about a thousand years In the ist 
century a d , with the establishment of the Roman power in the 
north, their trade, and consequently their prosperity, began to 
decline. The rival kingdom of the Himyantes, with its capital 
at Zafar, then rose to importance, and this in turn was con- 
quered by the Abyssinians in the 6th century ad With th ‘ 
spreed of Isl'm the old Arabic language was supplanted by the 
northern dialects from which classical Arabic was developed 
A peculianty of the South Arabian inscriptions is that many of 
them are engraved on bronze tablets Besides being historically 
important, they are of great value for the study of early Semitic 
religion. The gods most often named m Sabaean are ‘Athtfir 
Wadd and Nekrah, the first being the male counterpart of the 
Syrian Ashtoreth The term denoting the priests and priestesses 
who are devoted to the temple-service is identified by Hommel 
and others with the Hebrew “ Levite ” 

Closely connected with South Arabia is Abyssinia Indeed 
a considerable number of Sabaean inscriptions have been found 
at Yeha and Aksum, showing that merchants from Arabia must 
at some time have formed settlements there D. H. Muller^ 
thinks that some of these belong to the earliest and others to the 
latest period of Sabaean power. The inscriptions hitherto found 
in Ethiopic (the alphabet of which is derived from the Sabaean) 
date from the 4th century a d. onward They are few in number, 
but long and of great historical importance. There can be no 
doubt that exploration, if it were possible, would bring many 
more to light 

From time to time emigrants from the southern tribes settled 
in the north of Arabia. Mention has already been made of 
Minaean inscriptions found at al-Ola, which is on the great 
pilgrim road, about 70 m. south of Taima. In recent yeais a 
number of others has been collected belonging to the people of 
Libyan and dating from about a d. 250. Nearly related to the 
Libyanitic are the Thamudic (so called from the tribe of the 
Thamud mentioned in them), and the Safaitic, both of which, 
though found in the north, belong in character to south Arabia 
and no doubt owe their origin to emigrants from the south 
The Thamudic inscnptions, collected by Euting (called Proto- 
Arabian by Hal 4 vy),® are carelessly scrawled graffiti very like 
those of the Sinai peninsula. Their date is uncertain, but they 
cannot be much earlier than the Safaitic, which resemble them 
in most respects. These last are called after the mountainous 
district about 20 m. S.E. of Damascus. The msenptions are, 
however, found not in Mount §af& itself but in the desert of 
al-Harrah to the west and south and m the fertile plain of 
ar-Ruhbah to the east. They were first deciphered by Hal^vy,® 
whose work has been carried on and completed by Littmann.** 
Their date is again uncertain, since graffiti of this kind give very 
few facts from which dates can be deduced. Littmann thinks 
that one of his msenptions refers to Trajan’s campaign of a.d 106, 

• J H. Mordtmann, " Beitr, zur Mmaischen Epigraphik,” m 
Semmstische Studien, 12 (Weimar, 1897). 

» In Bent's Sacred City of the Ethiopians (London, 1893). 

• Revue slmitvSM (I 9 <m)* 

• Journ As. x , xvii., xuc. 

Zur Entmfferunf d Safd-Inschr. (I..eipzig, 1901). 
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and that they all belong to the first three centuries. They are 
found toge Aer with the earlier Greek and Latin graffiti of Roman 
soldiers and with later Moslem remarks m Kuhc. Many of them 
are not yet published. 

Bibuography — The best introductions are, for North Semitic, 
Lidzbarski's Handbuch d. nordsemthschen Epigra^hth (Weimar, 
1898) , and G A Cooke’s Text-book of Nortk-Semttic Inscrtbttons 
(Oxford, 1903) , for South Semitic, Hommel's Sdd-arabtsche Chresto- 
mathte (Mumch, 1893) ; Alphabets and facsimiles m Berger, Htstotre 
de Vicnture, 2nd ed (Pans, 1892). Ihe parts of the Corpus Inscr 
Sent. pubUshed up to 1910 are ; pars 1., tom i , and tom. u., fascc 
1-3, 1881-1908 (Phoenician) . pars 11., tom i , 1889-1902 (Aramaic 
with Nabataean), tom ii , fasc. 1 , 1907 (Smaitic) ; pars iv , tom 1 , 
fascc 1-4, 1889-1908 (Himyantic, mcludmg Minaean and Sabaean). 
In all these parts a full bibliography is given. For Palm}rrene see 
de Vogu6’s Syrte Centrals (Pans, 1868-1877) Works on special 
departments of the subject have already been mentioned m the 
notes (A Cy ) 

II. Indian Inscriptions 

The inscriptions of India are extremely numerous, and are 
found, on stone and other substances, in a great variety of circum- 
Mmteriate wiostly recorded by incision. 

oawblab ^ referable to the 2nd or 3rd century 

tbe la- B.c , which were written with ink on earthenware, and 
•crtfitioae some others, of later times, recorded by paint, — one 
Tord$d‘ ^ Others on the walls of Buddhist cave- 

temples. Those, however, were exceptional methods , 
and equally so was the process of casting, with the result of bring- 
ings the letters out m relief, of which we know at present only one 
instance, — the Sbhgaura plate, mentioned again below. The 
Mussulman inscriptions on stone were, it is believed, nearly 
always cari'ed in relief ; and vaiious Hindu inscriptions were 
done m the same way m the Mussulman period . but only one 
instance of a stone record prepared in that manner can as yet be 
cited for the earlier period , it is an inscription on the pedestal 
of an image of Buddha, of the Gupta period, found in excavations 
made not long ago at S&m&th. 

Amongst the inscriptions on metal there is one that stands out 
by Itself, in respect of the peculiarity of having been incised on 
non ; it is the short poem, constituting the epitaph of the Gupta 
king Chandragupta II., which was composed in or about a.d. 415, 
and was placed on record on the iron column, measuring 23 ft. 
8 in. in height, and estimated to weigh more than six tons, 
which stands at Meharaull near Delhi. We have a very small 
number of short Buddhist votive mscriptions on gold and 
silver, a large number of records of various kinds on brass, 
and a larger number still on bronze. The last-mentioned consist 
chiefly of seals and stamps for makmg seals. And one of these 
seal-stamps, belonging to about the commencement of the 
Christian era, is of particular mterest m presenting its legend 
m Greek characters as well as in the two Indian alphabets 
which were then in use. For the period, mdeed, to which 
It belongs, there is nothing peculiar in the use of the Greek 
characters; those characters were freely used on the coins 
of India and adjacent terntones, sometimes along with the 
native characters, sometimes alone, from about 325 b c. to the 
first quarter of the 2nd century a.d. : but this seal-stamp, 
and the coins of the Kshaharata king Nahap&na fa.D. 78 to 
about 125), furnish the only citable go^ instances of the use of 
the three alphabets all together For the most part, however, 
the known inscriptions on metal were placed on sheets of copper, 
rangmg in size from about 2 if in. by i| in. in the case of the 
Sdl^urS plate to as much as about 2 ft. 6 in. square in the 
case of a record of 46 b.c. obtained at Sue-Vihftr in the neighbour- 
hood of Bah&walpur in the Punjab, Some of these records on 
copper were commemorative and dedicatory, and were deposited 
inside the erections — ^relic-mounds, and, in the case of the Sue- 
Vihftr plate, a tower— to which they belonged. The usual 
copper recoil, however, was a donative charts*, in fact a title- 
dera, and passed as soon as it was issued into private personal 
custody; and many of the known records of this dass have come 
to notice through being produced by the modem possessors of 
them before offi^ authorities, in the expectation of estalffishing 
pnvileges which (it is hmrdly necessary to say) have long since 


ceased to exist through the lapse of time, the dying out of families 
of original holders, rights of conquest, and the many changes of 
government that have taken place : but others have been found 
buried in fields, and hidden in the walls and foundations of build- 
ings. The plates on which these inscriptions were incised vary 
greatly m the number of the leaves, in the size and shape of them, 
and m the arrangement of the records on them , partly, of course, 
according to the lengths of individual records, but dso according 
to particular customs and fashions prevalent in different parts of 
the country and in different periods of time. In some cases a 
sii^le plate was used , and it was inscribed sometimes on only one 
side of It, sometimes on both. More often, however, more plates 
than one were used, and were connected together by soldered 
rings ; and the number ranges up to as many as thirty-one m the 
case of a charter issued by the Ch6la king Rftjendra ChOla I. 
in the period a d. ioii to 1037. It was customary that such of 
the records on copper as were donative charters should be 
authenticated This was sometimes done by incising on the 
plates what purports to be more or less an autograph signature 
of the king or prince from whom a charter emanated. More 
usually, however, it was effected by attaching a copper or bronze 
reproduction of the royal seal to the rin^ or to one of the rings 
on which the plates were strung ; and this practice has given us 
another large and highly interesting series of Indian seals, some 
of them of an extremely elaborate nature. In this class of records 
we have a real curiosity in a charter issued in a d. 1272 by 
R&machandra, one of the Y&dava kings of Devagiri : this 
record is on three plates, each measuring about i ft, 3 in in width 
by 1 ft. 8i in. in height, which are so massive as to weigh 59 lb 
2 oz ; and the weight of the ring on which they were strung, 
and of an image of Garuda which was secured to it by another 
nn^, IS II lb. 12 oz ' thus, the total weight of this title-deed, 
which conveyed a village to fifty-seven Brahmans, is no less than 
70 lb. 14 oz. ; appreciably more than half a hundredweight. 

Amongst substances other than metal we can cite only one 
instance in which crystal was used ; this material was evidently 
found too hard for any general use in the mscriptional line : 
the solitary instance is the case of a short record found in the 
remams of a Buddhist stupa or relic-mound at Bhatpprblu in 
the Kistna district, Madras. In various parts of India there are 
found in large numbers small tablets of clay prepared from 
stamps, sometimes baked into terra-cotta, sometimes left to 
harden naturally. Objects of this class were largely used as 
votive tablets, especially by the Buddhists ; and their tablets 
usually present the so-called Buddhist formula or creed • " Of 
those conditions which spring from a cause, TathAgata (Buddha) 
has declared the cause and the suppression of them ; it is of 
such matters that he, the great ascetic, discourses ” ; but others, 
from Sunet m the Ludhi&na district, Punjab, show by the 
legends on them that the ^ivas and Vaishpavas also habitually 
made pious offenngs of this kind on occasions of visiting sacred 
places. Recent explorations, however, m the Gdrakhpur and 
Muzaffarpur districts have resulted m the discovery, in this 
class of records, of great numbers of clay seals bearing various 
mscnptions, which had been attached to documents sent to and 
fro between administrative offices, both royal and municipal, 
between religious establishments, and between private indi- 
viduals ; and amongst these we have seals of the monastery at 
Kusinftrft, one of the places at which the eight original portions 
of the corporeal rehes of Buddha were enshrmed in relic-mounds, 
and also a seal-stamp used for making seals of the monastery at 
Vefhad^a, another of those places. And from KAthiawftr we 
have a similar seal-stamp which describes itself as the property 
“ of the prince and commander-in-chief Pushyeoa, son of the 
illustrious pnnee Ahivarroan, whose royal pedigree extends back 
unbroken to Jajradratha.” There are no indications that the 
use of brick for mscriptional purposes was ever at all general m 
India, as it was in some other eastern lands : but there have 
been found in the Gh&i^ur district numerous bricks bearing the 
inscription “the glorious Kum&n^pta,“ with reference to 
either the first or the second Gupta king of that name, of the 5th 
century aj). ; in tbe Gdrakphur distnet there have been found 
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brtck tablets beating BudidlhiM mrte) ene ^ w^iich ts‘a Version 
m Sansbpt of a short wrAwn prea<H\ed by Buddba; and from 
the JaunpiurdlrtrictVre haVe a btiek tablet beirtnig ah'lMscfipdon 
Whieh r^lstets a mortgage, made in a1 ». bf some lands 
as sebutity for a loan Inscribed eatthenware tehc-rtcieptades 
have been found in>the BhOpal state : dOnattve earthenwate‘^rs, 
bearmg tnstriptions, have been obtaiWed near Chftmadda in the 
North-West fVohtier province : fend from KflthiRnrRr we have 
a piece of anrthenwarfe, afmarently a fragmeitt of a huge pot, 
bearing an inscription which presents a date ih a.d. 566-67 and 
the name of “ the glorious Guhas£ha,” dne of the Maifcraka 
princes of Valabhi. For the great bulk of the mscriptions, 
however, stone was Used : but limitation bf space prevents Us 
from entering into any details here, and ohly permits us to say 
that in this class the rcconfe are found ail over India oh -rocks, 
on isolated monolith columns and pillars, of which some ‘were 
erected simply to bear the records that were published on them, 
others were placed m front of temples as flagstaffs of the gods, 
and others were set up as pillars of victory in battle ; on relic- 
receptacles hidden away m the interiors of Buddhist stOpas ; 
on external structural parts of stQpas; on facades. Walls, and 
other jiarts of caves ; on pedestals and other parts of imajges 
and statues, sometimes of colossal size ; on moulds for making 
seals ; on wails, beams, pillars, pilasters, and other parts of 
temples ; and on spde lally prepared slabs and tablets, sometimes 
built into the walls of temples and other erections, sometimes 
set up inside temples or in the courtyards of them, or in con- 
spicuous places in village-sites and fields, where they have 
occasionally m the course of time 'become buned. 

The inscnptiohal'reeords of India which have thus come down 
^ to us do not, as far as they are known at present, 
pretend to the antiquity of the Greek iftscriptums of 
tncrip. the Hellenic world 5 much less to that of the inscrtp- 
Uoatif tions of Kgypt and Assyria But they are no less 
important j since we are dependent on them for almost 
all our knowledge of the ancient history of the country. 

The pnmary reason for this is that the anaeht Hindus, though 
by no means altogether destitute of the historical instinct, were 
not writers of historical books. In some of the Purdrtas, mdeed, 
they have given us chapters which purport to prescht the succes- 
sion of their kings from the commencement of the present age, 
the Kahyuga, in 3102 b.c. : but the chronological details of 
those chapters disclose the fault of treating contemporaneous 
dynasties, bcloi^ing to different patts of India, as successive 
dynasties ruling over one ahd the same territory j vrith the 
result that they would place more than three centuries m the 
future from the -present time the great Gupta kings who rfeigned 
in Northern India from a.d. 320 to about 530. They have given 
us, foi* KashniTr, the Rajatararhgini, the first eight cantos of 
which, wfittten by Kalhana in a.d. 1148-4^, purport to present 
the general history of that country, with occasional items relating 
to India itself, from 3448 b.c , and to give the exact length, even 
to months and days, of the reign of each king of Kashmir from 
1182 B c. : but, while we rtiay accept Kalhana as fairly' correct 
for his Own time and for the preceding century or so, an examma- 
tion of the details of his work quickly exposes its imaginative 
charactw and its unreliability for any earlier period : ■notably, 
he places towatds the close of the penbd 2448 to 1182 ».c. the 
great Maurya king A-^dka, whose real initial date was *264 b.c. ; 
and he was oblig^ to allot to ohe king, Ranftditya I., -a reign 
of tWee centurtes (a.d. 222 to 52a, os placed by him) simply * 
m order to save his own dhronology. -They have pv«ti us 
historical immanees, such as the Hofshneharita of B&na, written 
m the 7th century, the VtkritmdAkadivackartta of fiUhkiia, 
written about the b^innmg of the rath century, and the 'IkuniJ 
poems, the kafttvalf, the KaliA^d^tu-Parani, ai^ the 'Vikramu- 
the first of which may be bf sonwwhat earKbrdate 
than work, While the second and third nre of much the 
same time with Bilhana^s : But, while 'these iprbsent some 
charming reading in the poetical line, with tnuch bf uitertst, and j 
certaihly a fair amOunt bf important matter, they 'give 'us no 
dates, 'and so no tneahs withbut extrioiebus Kelp of applying die 1 


information that is doducibie ffbm diem. Again, they have 
given iM, especially ih Southern India, a oertaiii amblint of 
historical details m the introductions and colophons of bhesr 
literary works ; and here they have often furimhed dates whid' 
give « practical shape to their statements : but we quickly find 
that the historical matter is ntbwduced quite inciaieniaily, to 
magnify 'the fftiportahce bf the authors themselvfes rather than 
to teach us anything about their patrons, and is not handled 
with any particular care and fulness ; and it Would be but a 
sketchy and imperfect history, and one'reiatihg to only a limited 
and cbrtiparativdy late period, that We could piece together even 
from these more precise sources. The ancient Hindus, in short, 
have not bequeathed to us anything that can in any way compare 
w’th the historical writings of their Greek and Roman coh- 
temporari'es. Tliey have not efVCn given us anything like the 
Dtpavathsa of Ceylon, which, while it contains a certain amount 
of fabulous matter, cah be reCoghized as presenting a real and 
reliable historical account of that island, taken from records 
written up during the progress of the events themselves, from 
at any rate the time of A^ka to about a d. 350 ; or like the 
Mahdvathsa, which, commenting on and amplifying the details 
of the Dipavathsa, takes up a similar account from the end of the 
penod covered by that work. Even the Greek notices of Tndia, 
commencing with the accounts bf the Asiatic campaign bf 
Alexander the Great, have told us more about its political history 
and geography during the earlier times than have the Hindus 
themselves : and m fact, m mentioning Sandrokbttos, 
Chandragupta, the grandfather of A^Oka, and in furnishmg 
details which fix his initial date closely about 320 » c , the 
Greeks -gave us the'first means of making a start towards arrang- 
mg the bhronalogy of India on accurate Imes. It is in these 
circumstances, m the absence of any mdigenous Instoncal 
writing of a plain, straightforward, and authentic nature, that 
the mscnptions of India are of such great value. They are 
supplemented— and to an important extent for at ahy rate the 
period from the end of A^dka’s reign in 227 b.c. to the com- 
mencement of the reign of Kamshka m 58 b.c , and again from 
about a century later to the nse of the Gupta dynasty m a.d. 520 
— by the nuhiismatic remains. But the coins of India present 
no dates until nearly the end of the -and century a d. , the case 
of Parthia, Which has yielded dated coins from only 38 b c., 
illustrates well the difficulty of arranging undated coins in 
chronological order even when the assistance of historical books 
is available ; and what we may deduce from the coins of India 
IS still to be put into a fihal shape m- accordance with What we 
can determine from the msdnptions. In short, the inscriptions 
of India are the only sure grounds of historical results m every 
line of research connected with its ancient past ; they regulate 
everything Hiat we can learn from coins, nrdiitecture, art, 
literature, tradition, -or any other Source. 

TTtat is One reasoh why the mscnptions of India are so valu- 
able ; they fill the void caused by the absence of historical books. 
Ano^er rcastm is found m the great number of them and the 
wide area’ that w covered by thdm. They come from all parts of 
the country : from Sh&hbazgarhl m the north, in the Yusufzai 
j subdivision of the PeshftWar district, to the -ancient PSndya 
temtory in the extreme sotulh of the penmsula ; and from 
Assam in the Oast to K&thiaw&r in the west. For the rime 
antenor-to abbut A.b. 460, we already have available m published 
form, more or less complete, the contents of between rroo and 
^'doo records, 'large and small ; and the explorations of the 
Arehaeolo^cd Bepai^tment are constantly bringing* to light, 
'particularly from underground sites, more -materials for thAt 
penod. ■ For the time onwards from -that -pomt, we have siimlariy 
-available the coritents of some 10,060 or 11,000 idtortis of 
Southerh India, and bf at any rate between 700 and ddo'records bf 
Nerthem-Indiawhere racial antogoniimeame more into pis^ and 
Worired more desttuctlon of Hinlh^mates than in the south. 

Another reason is found hi 'the laet that trbm the first century 
<B.c. the inscript^s Aire fbr^ MbSt rntt epeGifically dated 
'5omeinVaribu2<eiAte thenature^nd application of which are^fiow 
thoroughly well dAddrstbCid, dftim whh wlso a menrion the 
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ye«r of the tvrrive^yesRiS' or i»f ithe sixty-^yeans cyde of >die^planet 
Jupiter ; others Jin the eegnal years tk icmgs ‘whose period are 
now w^ fixed. And, .in addition to nsuallj stating ~dte month 
and the day along oath the year, tbe.msirriptaons.8ometiines give, 
under the mfiuence at Hindnastrology, oduardetaila/SDi exact that 
we can detennuie, even to the acta^lmur, thejoexmrKnce of the 
went registeced a pnriacuiar reoord- 

A final oeason is found in the precise iiature of the inscriptions. 
A certain proportion of them consists of plain statements of 
events,— -recitals of the pedigrees and achievements of kmgs, 
records of the carrying out of public works, epitajdis of kings, 
heroes, and saints, compacts of. political alliance, and so on , and 
some of these present, in fact, short histomal compositions 
which illustrate well wh^ the aaiicient Hindus might have done 
if they had felt any special xall to write plam and veraaous 
chronicles on matter-of-iacthnes. But we are indebted for the 
great bulk of the inscriptions, not to any historical instinct, but 
to the reUgious side of the Hindu character, and to tlie constant 
desire of the Hindus to make donations im every possible occasion 
The mscnptions devoted ainipiy to the propagation of morality 
and religion aie not very numerous * the most notable ones in 
this class are the edicts of Aioka, which we shall notice again 
farther on. The general object of the mscnptions was to register 
gifts and endowments, made sometimes to private mdividuais, 
but more usually to gods, to pnests on be^lf of temples and 
charitable institutions, and to religious communities. And, as 
the result of this, m the vast majonty oithe inscriptional remains 
we have amass of title-deeds of real property, and of certificates 
of the right to duties, taxes, fees, perquisites, and other privileges 
Now, the essential part of the recoris was of course the spea- 
fication of the details of the donor, of the donee, and of the 
donation And we have to bear in mmd that not only are the 
donative records by far the most abundant of all, but also, among 
them, by far the most numerous are those which we may call the 
records of royal donations , by which we mean grants that were 
made either by the kings themselves, or by the great feudatory 
nobles, or by provinciiU governors aiid other high ofliciaJs who 
had the royal authority to alienate state lands and to assign 
allotments from the state revenues also, that many of th^ 
register, not simply the gift of small holdings, but grants of entire 
villages, and large and permanent assignments from the pubhc 
revenues. It is to these facts that we are indebted for the great 
value of the records from the historical point of view. The 
donor of state lands or of an assignment from the public rervenues 
must show his authority for his acts. A provincial governor or 
other high official must specify his own rank and territorial juris- 
diction, and name the kir^ under whom he holds office, A great 
feudatory noWe will often give a similar reference to his para- 
mount sovereign, m addition to making his own position clear. 
And It 18 neither inconsistent with the dignity of a king, nor 
unusual, for something to be stated about his pedigree m ciders 
and patents issued by him or in his name. The records give 
from very early times a certam amount of genealogical mforma- 
tion. More and more information of that kind was added as 
time went on. The recital of events was introduced, to magnify 
the glory and importairce of the donors, and sometimes to com- 
memorate the achievements of recipients. And it was thus, not 
with the express object of recording history, but in order to 
intensify the importance of everything connected with religion 
and to secure grantees in the possession of properties conveyed 
to them, that ‘Aere wasgi^uidly accumulated almost the whole 
of the great mass of inscriptional records upon which we are so 
deperui^tTor our knowledge of the ancient history of India m all 
its branthes. 

Coming now toa survey of theinsoriptions themselves, we must 
premase that India is divided, from historical point of view, 
though not so markedly in aome other respects, into 
w<«-defined parts, Kerlhem and SouUiem. A 
r r rjft'fmw classical name of Northern India is Aryfivatta, *^fhe 
abode of the Arygs, the excellent or noble people.” 
Anotlrerinnie, whtefa %i2res both m litenuture and in the inscrip- 
tions, is Uttarapatha, “ the pathof the north/the northern read.” 
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-And, as a classical name of Southern India answering to that 
we imve^Dekship&patha, “ the path of ^eaeuth, the soothern 
road,” from the first component of which name comes our 
modm term Deccasi, Bekkan, or Bdkhan Sanskrit literature 
names as the drvidingdme betwesen Aryivurta ar the Uttar&' 
patha and ihe Dakshui&patlia, i.e. ^tween Kerdiem and 
Southern India, )3ometimes the Vmdhya mountams, sometimes 
the nver Nerbcdda (Narmadft, Narbada) which, flowing dose 
along the south of the Vatdh)« trange, empties itself mto the 
gulf of Cambay near Broach, m fiujarilt, ^mhay The nver 
serais, on the whole, to furnish the better dividmg-bne of tlie 
two It does not reach, any more than the runge exactly 
extends, right across India from sea to sea. And, to complete 
the dividing-bne beyond the sources of the Narbodfi, which 
are in the M^kal taege and close to the Amarkanjak hill 
m the Rew& State, BagheUcha^d, wie have io follow some such 
course as first the Monifirl river, from its sources, which 
are m that same nenghbourhood but on the south of the 
Matkal range, to the point where, after it has jouied theSeon&th, 
the united nvers flow uito the MahanadI, near Seorl-Nftrayon in 
the BiUspur district, Central Provinces, and then the MahAnadi 
itsdf, which flows.into the bay of Bengal near Cuttack in Orissa 
Even so, however, we have only a somewhat Touph dividing-line 
between the histoncal Northern and Southern India, and the 
dBtinction must not be understood too stnctly an connexion 
with the territories Ij’ing close on the north and the south of the 
Ime sketched above In Western India, K&thmw&r and all the 
portions of GujarOt above Broach he to the north of the Narbada . 
but from the palaeographic point of view, if not so much from 
the historical, they belong essentially to Southon India. Our 
modern Central India lies entirely in Northern India, but has 
vanous palaeographic connexions with Southern India. Our 
Central Provinces extend m the Saugar district mto Northcni 
India, and that portion of them presents in anaent times both 
northern and southern characteristics Eastern India may be 
defined as consisting of Bengal, with Orissa and Assam : it 
belongs to Northern India. 

The inscriptional remains of India, as known at present, 
practically begin with the records of Asoka, the great Maurja 
king of Northern India, —grandson of that king CJiandrogupta 
whose name was written by the Creeks as Sandrokottos, —who 
reigned 264 to 227 b c The state of the alphabets, indeed, tn the 
time of Ai6ka renders it certam that the art of writing must have 
been practised in Indw for a long while before his period , and it 
gives us every reason to ht^ that systematic exploration, espe- 
ciadly of buried sites, will eventually result in the discovery of 
records framed by some of his predecessors or by their subjects 
But those discovenes have still to be made, and twatters stand 
just now as follows From before the trme of A 46 ka we have an 
mscnptMin on a relic- vase from a stupa or relic-mound at Pipmhwa 
in the nwth-east comer of the BastI district, United Provinces, 
which preserves the memory of the slaughtered kinsmen of 
Buddha, the ^kyas of Kapilavastu according to the subsequent 
traditional nomenckture We may perhaps place before his 
time the record on the SohgauTft plate, from the Gftrakhpur 
district, United Provinces, which notifies the establishment of 
two public storehouses at a junction of three great highways 
of vehicular traffic to meet any emergent needs of persons using 
these roads And we may possibly decide hereafter to refer to the 
same period a few other records which are not at present regarded 
as being quite so early. But, practically, the known inscriptions 
of India begin with the records of that king who calls himself m 
them “the king Dev^aihpiya-Piyadassi, the Beloved of the 
Gods, Hoof Gracious Mien,” but who m best known as A^fca by 
the name given to him in the literature of India and Ceylon and in 
an inscription of a o. 150 at JtrnXgadh nonagarh) in‘ICSthi&wAr. 
From his time ^wards we nave records from all parts m con- 
stantly increasing numbers, particularly duruig the earlier 
periods, from caves, rodt-cut temples, and Buodhist stupas. 
Many irf them, how^r, are of only a dedicatory nature, and 
vahtable as they are' for purposes of religion, geogra^y, and other 
mtsceUaneons Uaes of research, are not very h^ful in the 


INSCRliPTIONS 



[INDIAN 


624 INSCRIPTIONS 


histoncal line. We are interested here chiefly m the histoncal 
records , and we can notice only the most prominent ones even 
among them. 

Of this king A^ka we have now thirty-five different records, 
some of them m various recensions Amongst them, the most 
famous ones are the seven pillar-edicts and the fourteen rock- 
edicts, found in various versions, and in a more or less complete 
state, at different places from Sh&hb&zgarhl in the Yusufzai 
country in the extreme north-west, to Radhia, Mathia, and 
Rilmpurwa in the Champ&ran district, Bengal, at Dhauli in the 
Cuttack district of Orissa, at Jaugada in the Ganjflm district, 
Madras, at Girn&r (Junilgadh) in K&thi&wfir, and even at SopSra 
in the Tliana district, Bombay. These edicts were thus published 
in conspicuous positions in or near towns, or close to highways 
frequented by travellers and traders, or in the neighbourhood 
of sacred places visited by pilgrims, so that they might be freely 
seen and perused. And the object of them was to proclaim the 
firm determination of Ab6ka to govern his realm righteously and 
kindly m accordance with the duty of pious kings, and with 
considerateness for even religious beliefs other than theBrfthmani- 
cal faith which he himself at first professed, and to acquaint his 
subjects with certain measures that he had taken to that end, 
and ,to explain to them how they might co-operate with him m 
his objects. But, m addition to mentioning certain contem- 
poraneous foreign kings, Antiochus II. (Theos) of Syria, Ptolemy 
Philadelphus of Egypt, Antigonus Gonatas of Macedonia, 
Magas of Cyrene, and Alexander II. of Epirus, they yield items 
of internal history, m detailing some of AAOka’s administrative 
arrangements ; m locating the capital of his empire at PStaliputra 
fPatna), and seats of viceroys at Ujjeni (Ujjam) and Takhasilfl 
(Taxila) ; m giving the names of some of the leading peoples 
of India, particularly the ChOlas, the Pftncjyas, and the Andhras ; 
and m recording the memorable conquest of the KaliAga country, 
the attendant miseries of which first directed the thoughts of the 
king to religion and to solicitude for the welfare of all his subjects 
Another noteworthy record of A&6ka is that notification, contain- 
ing his Last Edict, his dying speech, issued by local officials just 
after his death, which is extant m various recensions at Sahasr&m, 
Rupn&th, and Bair&t in Northern India, and at Brahmagiri, 
Sidd&pura, and Ja(mga-R&me 4 vara m Mysore. Some three 
years before the end of his long reign of thirty-seven years, 
Aidka became a convert to Buddhism, and was admitted as an 
Up&saka or lay-worshipper. Eventually, he formally jomed 
the Buddhist order; and, following a not infrequent custom 
of ancient Indian kings, he abdicated, took the vows of a monk, 
and withdrew to spend his remaining days in religious retire- 
ment m a cave-dwelling on Suvamagiri (Sdngir), one of the 
hills surrounding the ancient city of Ginvraja, below Rajagfiha 
(Rftjglr), in the Patna district m Behar. And there, about a 
year later, m his last moments, he delivered the address incorpor- 
ated in this notification, proclaiming as the only true rehgion that 
which had been promulgated by Buddha, and expanding the 
topic of the last words of that great teacher : “ Work out your 
salvation by diligence 1 ” This record, it may be added, is also 
of interest because, whereas such of the other known records of 
As6ka as are dated at all are dated according to the number of 
years elapsed after his anomtment to the sovereignty, it is dated 
356 years after the death of Buddha, which event took place in 
483 B c 

For the two centuries or nearly so next after the end of the 
reign of A 46 ka, we have chiefly a large number of short inscrip- 
tions which are of much value in miscellaneous lines of research — 
palaeography, geography, religion, and so on. But historical 
records are by no means wanting ; and we may mention in 
particular the following. From the caves in the Nftgftrjuni 
Hills m the Gay& district, Bengal, we have (along with thxec 
of the inscriptions of A 56 ka himself) three record of a king 
Da^atha who, according to the FwAnw-PttfSwfl, was a grandson 
of A^ka. From the stupa at Bharaut in the NAgM State, 
Central India, we have a record which proves the existence of 
the dynasty of the Suhga kiMs, for whom the Purittas, placing 
them next after the Ime of Chandragupta and A^kA indicate 


the period 183 to 71 b.c. Two of the records from the stupa at 
BhattiprAlu m the Kistna district, Madras, give us a king of 
those parts, reigning about 200 b.c., whose name appears both 
as Kubiraka and as Khubiraka. From Besnagar m the Gwalior 
state we have an inscription, referable to the period 175 to 135 
B.C., which mentions a lung of Central India, by name Bhagab- 
hadra, and also mentions, as his contemporary, one of the Greek 
kings of the Punjab, Antalkidas, whose name is familiar from 
his coins in the form Antialkidas. From the Hathigumpha 
cave near Cuttack, in Orissa, we have a record, to be placed 
about 140 B.c., of king KhAravela, a member of a dynasty which 
reigned in that part of India. From a cave at PabhdsA in the 
AllahAbad district, Umted Provmces, we have two records 
which make known to us a short succession of kmgs of Adhi- 
chatrft, otherwise known as Ahichchhattra. From a cave 
at the Nftnftghat Pass in the Poona district, Bombay, we have 
a record of (^ueen Nfiyanika, wife of one of the great SAtavAhana- 
SAtakarni longs of the Deccan. And from the stupa No. i at 
SAnchi in the BhApAl state. Central India, we have a record 
of a king §ri-SAtakarni, belonging to perhaps another branch 
of the same great stock. 

The historical records become more numerous from the time 
of the Kushan king Kanishka or KAnishka, who began to 
reign in 58 bc., and founded the so-called Vikrama era, the 
great historical era of Northern India, beginning in that year.^ 
For the period of him and his immediate successors, V. sishka, 
Huvishka and VAsudeva, we have now between seventy and 
eighty inscriptions, ranging from 54 b c. to a d. 42, and disclosing 
a sway which reached at its height from Bengal to KAbul • we 
are indebted for some of these to the Buddhists, in connexion 
with whose faith the memory of Kanishka was preserved by 
tradition, but for most of them to the Jams, who seem to have 
been at that time the more numerous sect in the central part of 
his dominions. 

The dynasty of Kanishka was succeeded by another foreign 
ruler, Gondophemes, popularly known as Gondophares, whose 
coins indicate that, in addition to a large part of north-western 
India and Sind, his dominions included KAbul, KandahAr, and 
SeistAn. This king is well known to Christian tradition, in con- 
nexion with the mission of St Thomas the Apostle to the East. 
And the tradition is substantially supported by an inscription 
from Takht-i-Bahai in the Yusufzai country on the north-west 
frontier, which, like some of his coins, mentions him as Guduphara 
or Gunduphara, and proves that he was reigning there in a.d 47. 

Gondophemes was followed by the Kadphises kings, belonging 
to another branch of the Kushan tribe, who perhaps extended 
their sway farther into India, as far at least as MathurA (Muttra), 
and reigned for about three-quarters of a century. For their 
period, and in fact for the whole time to the rise of the Guptas 
in A.D. 320 we have as yet but scanty help from the inscriptions 
in resjject of the political history of Northern India : we are 
mostly dependent on the corns, which tend to indicate that that 
part of India was then broken up into a number of small sove- 
reignties and tribal governments. An inscription, however, 
from Fanjtar in the Yusufzai territory mentions, without giving 
his name, a Kushan king whose dominion included that territory 
in A.D. 66. And an inscription of a.d. 242 from MathurA has 
been understood to indicate that some descendant of the same 
stock was then reigning there. The inscnptional records for 
that period belong chiefly to Southern India. 

Meanwhile, however, in the south-west corner of Northern 
India, namely in KAthiAwAr, there arose another for^gn king, 
apparently of Parthian extraction, by name NahapAna, described 
in his records, whether by a family name or by a tribal appella- 
tion, as a ChhaharAta or KshaharAta, in whom we have the 

^ It may be remarked that there are about twelve diffwent views 
regardmg the date of Kai>ishka and the ongin of the Vikrama era. 
Some writers hold that Kapishka began to reign m a.d. 78 ; one 
wnter would place his initial date about a d. 123 ; others would 
place it in a.d. 278. The view mamtamed by the present writer 
was held at one nme by Sir A.' Cunningham > and, as some others 
have already began to recognise, evidence is now steadily accumuls- 
ttog m support of thf correctness of it. 
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founder of the so-called §aka era, the principal era of Southern 
India, beginning in a d. 78 ; in respect of him we learn from the 
Periplus oj the Erythraean Sea that he was reignmg between a.d. 
80 and 89, and from inscriptions that he was still reigning m 
A.D. 120 and 124: at the latter time, his dominions included 
N&sik and other terr. tones on the south of the Narbada ; and the 
Periplus names as his capital a town which it calls Minnagar, 
and which Ptolemy would locate in such a manner as to suggest 
that it may be identified with the modem D6had in the Panch 
Mahals district of Gujarat, Bombay. Nahapana was over- 
thrown, and his family was entirely wiped out, soon after a.d. 
125, by the great Satavahana king Gautanuputra-^ri-Satakami, 
who thereby recovered the temtories on the south of the Nar- 
bada. On the north of that river, however, he was followed 
by a line of kings founded by his viceroy Chashtana, son of 
Ghsamotika, to whom Ptolemy, mentioning him as Tiastanes, 
assigns Ujjam as his capital : these names, again, show a foreign 
origin ; but, from the time of his son Jayadaman, the descend- 
ants of Chashtana became Hmduized, and mostly bore purely 
Indian appellations. The coins show that the descendants of 
Chashtana ruled till about a.d. 388, when they were overthrown 
by the great Gupta dynasty of Northern India. Only a few of 
their inscnptional records have been discovered : but amongst 
them a very noteworthy one is the JunSgadh (Junagarh) in- 
scription of Chashtana’s grandson, Rudrad^man, bearing a date 
in A D. 150 j It IS remarkable as being the earliest known long 
inscription written entirely in Sanskrit 

From Southern India we have, at NSsik, inscriptions of the 
S&tavahana king Gautamiputra-SrI-Satakarni, mentioned just 
above, and of his son Vasisthiputra-Sri-Pulumayi, and of another 
king of that line named Gautamiputra-Sri-Yajha-Satakarni , 
and other records of the last-mentioned king come from Kanheri 
near Bombay, and from the Kistna district, Madras, and testify 
to the wide extent of the dominions of the line to which he be- 
longed. The records of this king carry us on to the opening years 
of the 3rd century, soon after which time, m those parts at any 
rate, the power of the Sfttavahana kings came to an end. And 
we have next, also from Nftsik, an inscription of an Abhira king 
named ISvarasena, son of ^ivadatta ; in this last-mentioned 
person we probably have the founder of the so-called Kalachuri 
or Chedi era, beginning m a.d. 248 or 249, which we tr^e in 
Western India for some centuries before the time when it was 
transferred to, or revived in. Central India, and was invested 
with its later appellation . we trace it notably in the records of a 
line of kings who called themselves Traikutakas, apparently from 
Tnkuta as the ancient name of the great mountain Harikhan- 
dragad in the Western Ghauts, in the Ahmadnagar district. 

We can, of course, mention in this account only the most 
prominent of the inscriptional records. Keeping for the present 
to Southern India, we Imve from Banaw&si m the North Kanara 
district, Bombay, and from MalavaDi in the Shimoga district, 
Mysore, two inscriptions of a kx^ Hantiputra-Satakarni of the 
Vinhukadda-Chutu family, reigning at VaijayantT, t.e. Banawfisi, 
which disclose the existence there of another branch, apparently 
known as the Chutu family and having its origin at a place 
named Vishnugarta, of the great stock to which the Satavahana- 
Satakamis belonged. And another Malavalli inscription, of a 
king Siva-Skandavarman, shows that the Satakamis of that 
locality were followed by a line of kings known as the Kadambas, 
who left descendants who continued to rule until about a.d. 650. 
From the other side of Southern India, an inscription from the 
stupa at Jaggayyape^ in the Kistna district, Madras, referable 
to the 3rd century a.d., gives us a king Madhariputra-$ri-VTra- 
Purushadatta, of the race of Ikshvaku. And some PrSkpt 
copperplate inscriptions from the same district, referable to the 
4th century, disclose a line of Pallava kings at Kahchl, the 
modern Conjeeveram near Madras, whose descendants, from 
about A.D. 550, are well known from the later records. 

Reverting to Northern India, we have from the extreme 
north-west a few inscriptions dated in the era of 58 b.c. which 
carry us on to a.d. 32a. The tale is then taken up chiefly by the 
records of the great Gupta kings of P&taliputra, f.e. Patna, who 


rose to power in a.d. 320, and gradually extended their sway until 
It assumed dimensions almost commensurate with those of 
A^ka and Kanishka : the records of this series are somewhat 
numerous , and a very noteworthy one amongst them is the 
inscription of Samudragupta, incised at some time about a d. 
375 on one of the pillars of Aibka now standing at Allah&b&d, 
which gives us a wide insight into the political divisions, with 
their contemporaneous rulers, of both Northern and .Southern 
India : it is also interesting because it, or another record of the 
same king at P.ran in the Saugar district, Central Provinces, marks 
the commencement of the habitual use of Sanskrit for inscrip- 
tional purposes. The inscriptions of the Gupta series run on to 
about A d. 530. But the power of the dynasty had by that time 
become much curtailed, largely owing to an irruption of the 
Huns under TSramftna and Mihirakula, who established them- 
selves at Siilkbt, the ancient ^kala, in the Punjab. We have 
inscnptional records of these two persons, not only from Kura in 
the Salt Range, not very far from Sialkot, but also from itran 
and from Gwalior, And next after these we have inscriptions 
from Mandasor m M&lw&, notably on two great monolith pillars 
of victory, of a king Vishnu vardhana-Ya^ddharman, which show 
that he overthrew Mihirakula shortly before a d. 532, and, 
describing him as subjugating territories to which not even 
the Guptas and the Huns had been able to penetrate, indicate 
that he in his turn established for a while another great para- 
mount sovereignty in Northern India. 

We have thus brought our survey of the inscriptions of India 
down to the 6th century a.d There then arose various dynasties 
in different parts of the country . m Northern India, in KA^hi- 
Awar, the Maitrakas of Valabhl , at Kanauj, the Maukharis, 
who, after no great lapse of time, were followed by the line to 
which belonged the great Harshavardhana, “the warlike lord 
(as the southern records style him) of all the region of the 
north ; ** and, in BehAr, another line of Guptas, usually known 
as the Guptas of Magadha ; m Southern India, the Chalukyas, 
who, holding about a.d. 625 the whole northern part of Sout^rn 
India from sea to sea, then split up into two branches, the 
Western Chalukyas of BAdAmi in the BijApur district, Bombay, 
and the Eastern Chalukyas of Vefigl in the GbdAvarl district, 
Madras ; and, below them, the successors of the original Pallavas 
of KAnchl (Conjeeveram). These all had their time, and passed 
away. And they and their successors have left us so great a 
wealth of inscnptional records that no further detailed account 
can be attempted within the limits available here. We must 
pass on to a few brief remarks about the language of the records 
and the characters in which they were written. 

The inscnptxons of As6ka present two alphabets, which differ 
radically and widely . one of them is known as the Brftbrol , the 
other, as the KharOsbthI or KharOshfri. For the decipher- 
ment of the BrAhml alphabet we are indebted to James 
Pnnsep, who determined the value of practically all the "* 
letters between 1834 and 1837. The decipherment of the Khar 5 shtbl 
alphabet was a more difficult and a longer task it was virtually 
fimshed, some twenty years later, by the united efforts of C Masson, 
Pnnsep, C. L. Lassen, H H Wilson, E Norris, Sir A. Cunningham, 
and Tonn Dowson ; but there are still a few points of detail in respect 
of which finality has not been attained 

The KharOsbthI script was wntten from nght to left, and is un- 
deniably of Semitic ormn ; and the theory about it, b^d on the 
known fact that the valley of the Indus was a Persian satrapy in the 
time of Darius (521-485 b.c ), is that the Aramaic script was then 
introduced mto that temtory, and that the KharOshthI is an adapta- 
tion of it. Except in a few intrusive cases, the use of the KbarOsntbi 
in India was limited to the valley of the Indus, and to the Punjab as 
defined on the south by the territory watered by the BiSs (Beas) and 
the Satlaj (Sutlej) . and the eastern locality of the meeting of the 
two alphabets is marked by coins bearing khar%hthl and BrAhroi 
legends which come from the districts of the JAlandbiar (Jullundhur) 
division and by two short rock-cut records, each presented in both 
the alphabets, at Pathyir and KanhiAra in the KApgfa valley 
Outside India, this script was notably current in AfghAntstAn , and 
documents written m it have in recent years been found in Chinese 
Turkestfin. In India it continued in use, as far as our present know- 
ledge goes, down to aJ>. 343 

The BrAhml atobabet, wntten from left to right, belonged to the 
remainder of India ; but it must also have been current in learned 
circles even in the temtory where popular usage favoured the other 
script. Various views about its origin have been advanced : amongst 
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them i« the theofiy that it was denved from the okle«rtrtt«rth-4Seiiiitic 
alplubet, which pi evailed from Pbo^ucta to MesQpotannaL,aad magr, 
it IS held, have been introduced into India by tradera a.t some time 
about 800 B c. It is, however, afdmttted that the eadtestirnown form 
of the BrOtiml l«>a<sonpt fraoMd by Brlbina^s for writing Sanskrit. 
Also, the theory is Jargely based on a com fromifiran, in the Sai^gor 
distnct, Central Provwces, presentiag a BrAhmi Isgead runcuog 
retrograde from right to left ; from which it la Inferred that that was 
the origltud directton of this writing, and that the script eventadtly 
assumed the other direction, which alone it has in the inscriptions, 
after pasemg. like the Greek, through a stage in which the lines were 
written in ^th directions alternately. But we can cite many 
instances in which ancient dte-einhers were careless, wholly or 
partiafly, in the matter of reversing the legends on their dies, with 
tlie result that not only syllables frequently, but sometimes entire 
wor(^, stand in reverse on the coins themselves , moreover, the Exan 
coin, being one of the earliest known Indian ooms bearing a legend at 
all, may quite possibly belong to a period before tlie time when the 
desirability of working in reverse on the dies presented Itself to the 
Indian die^Binikers In all the circumstances, the evidence of the 
firap coin catinot bo regarded as conclutive ; and we require some 
inscription on stone, or at least some longer record on metal than a 
brief legend of five syllables, to satisfy us that the Br&hmi writing 
ever had a direction different from that which it has in the inscrip- 
tions Further, if there is any radical connexion between the Brfthmi 
and the Semitic alphabet indicated above, so many curifous and 
apparently capricious changes must have been made, in adapting 
that alphabet, that it would seem more probable that the two scnpts 
were derived from a joint original source In view of the high state 
of civiliaation to which the Hindns had evidently attained even 
before the tnne of Cliandragiapta, ti>e grandfather of AhOka, it must 
sbll be regarded as possible that tliey were the independent inventors 
of that which was emphatically their national alphaoet The Br&hml 
alphabet is the parent of all the modern Hindu scnpts, including on 
one side the Nagari or IWvanagari, and on the other the widely 
dissimilar rounded forms of the Kanarese, Tamil, Telugu, and othenr 
southern alphabets , and the inscriptions enable us to trace dearly 
the gradual development of all the modern forms. 

The gre<it classical Indian language, Sanskrit, is not found in any 
inscnptional records of the earliest times It is not, however, to be 
, supposed therefrom that the use and cultivation of 

Sanskrit ever lay dormant, and that there was a revival 
language when it did eventually come to be used in 
the inscriptions , the case simply is that, during the earher periods, 
Saiiiikrit was not known much, if at all, outside the Brahmarjical and 
other hterary and pnestly cirdee, and eo was not recognized as a 
•uitable medium for the notihcatiotis which were put on record in the 
inscriptions for the iaformatiOQ of the people at large. 

In Northern India, the inscriptions of the pwiod before 58 b.c. 
present various early Prakfits, t a. vernaculars more or less derived 
from Sanskrtt or brought into a line with it. Prom 58 B.c , however, 
the induence-of Sanstnrt began to mamfest itaelf m the inscriptions, 
witli the result that the records present froui that time a language 
which IS conveniently known as the mixed dialect, meaning neither 
exactly Prakrit nor exactly Sanskrit, but Prakrit with .an inter- 
mixture of Sanskrit terminations and some other features; and 
we have, in fact, ftxnn Mathnri (Muttra), a locality which has 
yielded interesting remains in various directions, a short 
Brahmatocal inscription of 33 B.c. which was written wholly in 
Sanskrit.* The mixed dialect appears to have been the general one 
for inscnptional purposes la Northern Imtia until about a..d. aao. 
But a remiulckble exception is found in the insoriptioa of Rudra- 
d&man, dated in a.d 130, at JunSgadh in Kithi^wSr (mentioned on a 
preceding page), which is a somewhat lengthy record composed m 
thorougmy good literary Sanskrit prose. Also, the extant insenp* 
tions of the descendant of Radradhman — (but only four of their 
records, ranging from a.d. t8t to 205, are at present available for 
study) — are in almost quite correct Sanskrit . and this suggests that, 
from lus time, the language may have bran habitua^ used for in- 
scnptional puiposes in the dominions of his dynas^r. That, however, 
IS only a matter of conjecture ; and dseWhere pure and good Sanskrit, 
without any Pr&kjit forms, appears next, and is found in veise as 
well as m prose, in the two insciuptions from ^ran uad Allahftbkd. 
referable to the period about a.d. 340 to 373, of the great Gi^ta king 
Samudragupta From that time onward^ as far as our present 
knowledge goes, Sanskrit, with a very rare introduction of Pr&lqit or 
vemacu£^ forms, was practical the only inscnptioaal language in 
the northern parts of India. Wo can, however, cite a record of 
A D. 862 from the neighbourhood of T 5 dl«)ur in RIjputkn&, ^ bo<^ 
of which was written in Mahftrashtrl Prakrit 

In Southern India we have an instance ol the mixed dhdcctin the 
N&slk inscription, referable to a d 257 or 258, of fhe AbhJca kii^; 
l$varas8na, son of Sivaddtta, which has been mention^ on a pre- 
ceding page. With the exception, however, of that record and of toe 
few wmch are mentioned justbdow, the inscriptional language of 
Southern India appears to have been generally ^&k)-it of oneldnd 
or anotjbter until about a.d, 400, or perhaps even somewhat later. 
Sankfit inures first in one of the records at NSsik of Fiishabhadatta 
(ITshavadita), son-ic-Iaw of the Kshahar&k kixig Nanapina, ot^ch 
consequently gives it almost as early an appearance in the south 


rns toat which is lestablisbed for it>in the north ; but it is confined 
in this mstance to apreamble which recites the previous doiurtioas 
and good works of j^ishabhadatta . toe record passes into .PrSkrit 
for ^ practical purpose for which it was framed Sanskrit ^gurcs 
next, in an almost oorrect 'form, in tihe Short iaecriptian of not much 
later date at Kai>hen, near Bo>mba$r,> of the queen (her naiee is not 
extant) of VAsubtoiputra-ikI*'>Atakaroi. It next appeam 40 certain 
formulae, and benedictive and imprecatory verses, which stand at the 
end of some of the Praknt records of toe Pailava series referable to 
the 4to century , but here we have ouotations from books, not 
instances of original oompositioa. We nave a Sandtnt record, ob- 
tained in Kh&ndBsli but probably belonging to some part of Onjarftt, 
of a king named Radradfisa, which is perhaps dated in a.d. 367 
But the next southern inscription in Sanskrit, of undeniable date, is a 
lecord of A D. 456, belonnng to the VyirS. subdivision of toe Baroda 
state m Gumrlt, of toe TraakAtaka king Dahrastoa. The records of 
the early Kadamba kings of l^nawasi in North Kanara, Bombay, 
exhibit the use of Sanskrit from an eaily period in the 6th century , 
and records of the Pailava kings show it from perhaps a somewhat 
earher time on the other side of India The records of the Chaluky.i 
kings nreseoftt Sanskrit from a d 578 onwards And from this latter 
dato toe language figures freely in the southern records But some of 
the vernacnlars, in their older forms, shortly begin to present them- 
selves alongside of it, and, witliout entirely superseding Sanskrit 
even to the latest times, the use of them for inscnptional purposes 
beoauie rapidly more and more extensive. The vernacular that first 
makes its appearance is Kanarese, m a lecord of the Chalukya king 
Maiigalgsa, of the period a d 597 to 608, at BAdami in the Bijllpur 
dtstmt, Bombay Tamil appears next, between about a d 610 and 
675, in records of the Pailava king Mahendravarman I at Vallam m 
the Chingaipat (Chingleput) distnct, Madras, and of his griat- 
gnuidson E^ram^varavamian I from KOram in the same district 
lelugn appe.Trs certainly in a.d ioii, m a record of the Eastern 
Chalukya King Vimal 4 ditya , and it is perhaps given to us m a d 
843 or 844 by a record of his ancestor vishnuvai-dhana V ; in the 
latoer case, however, theautoenticity of the document is not certom 
Malayilam appears about a.d 1150, m msenptions of toe rulers of 
Kfiraja from the Iravancore state. And on the colossal image of 
GommatShvara at i^ravona-Belgola, in Mysore, there are two lines of 
Marathi, notifying for the benefit of pilgrims from tlie Marfitha 
country toe names of the persons who caused the image and the 
encioBiarB to be made, which are attributed to the first quarter of the 
I2th century . this language, however, figures first for certain in, a 
record of a.d 1207, of the time of the Dfivagin-Yadava king Singhana, 
from KhandCsh in the north of Bombay 

Bibliography — Tlie systematic pubheation of the Indian in- 
scriptions has not gone far Cunnmghaoi inaugurated a Corfitic 
imertpttonum Indtcarutn^ by givingAis in 2S77 the first volume of it, 
dealing with the lecords of A^6ka , but the only other volume 
which has been published is vol ni , by Fleet, dealing with toe 
records of the uupta senes The other published materials are 
mostly to be found here and there m the Journals of the Royal 
Auatic Society of Lonilon, its Bombay branch, and the Asiatic 
Society of Bengal, m the Peporfs of the various Archaeological 
Surveys, and in the Indian Antiquary, the Epiqrmphta Indian and 
too Eptgrnphia Camattoa , and much work has still to be done in 
ibnngmg them togetfaesr according to the periods and dynasties to 
which tody relate, and in revising some of them ui toe light of new 
discoveries and the teachings of later research. The authority on 
Indian palaeography is Bfihler's work, published in 1S96 as part 2 
of vol 1 of the Grundnss der Indo-Artsehen Pfithlogte und Alhrturrts- 
hunde ; an Enghsh verisien of it was airaied m jgoq as an araendix 
to the Indian Atrttquary, vol. xxxiu. (J F F) 

HI. Gre»k Inscriptions 

Etymologically the term inscription (liriypaijytj) would include 
much more than is commonly meant by it. It would include 
words engraved on rings, or stamped on corns, ^ vasesj lamps, 
wine-jar handles,* &c. But Boeckh was clearly ri^ht in excluding 
this varia suPellex from his Corpus insertpitonum Craecarum, 
or only admitting it by way of appendix. Giving the term 
inscription a somewhat narrower sense, we still include within 
it a vast store of documents of the greatest value to the student 
of Greek civilization. It happens, moreover, that 'Greek in- 
scriptions yield the historian a ncher harvest than those of Rome. 
Partly from fa^ion, but partly from Ibe greater abundance 

1 >The legends on coins form part numismatice, toongh cleedy 
connected wito iosertptioas. 

* The amphorae which conveyed the wine and otoer products of 
various localities have imprinted on their handles the name of the 
magistrate and other marks Of the place and date Lame collections 
have been made ‘of' toetn, and they repi^ inquiry See Etomont, 
imsmpHoHs dmthMuts 1x872) ; Paul Becker, 

<I>ip^, pt i, pt. n. 1863) ; HiUer v. Gaertaggen, xk. 
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the mterial, tfcte R^wrtms «igtav«d thdr piublic docwneftts 
(treaties, laws, fee.) to a large extent on bronze. These bronze 
tablets, cbiedy set up in the Capitol, were melted m the various 
oonflagntions, or were ^rted off to feed the mmt of the eon- 
<qweiw In Onseoe, wi the contrary, the moimtaitts'everywhere 
Afforded an InexhanstTble supply of maible, and made it the 
natural material for mscTiptioas. Some Gre^ insenbed tablets 
ef bronze have <cdme down to us/ and mAAy more must have 
perished in the sack of cities and' bamwig '6( temples A numher 
6 f inscriptions on small thin plates of lead, rolled op, have sur- 
vived ; these are chiefly imprecations on enemies - or questions 
asked of otades.* An early inscription recently discovered 
(t^5) at Ephesus is on a ^ate of silver. But as a rule the 
materidl employed was marble. These matble monuments 
are oftiai found m situ ; and, though more often they were 
used up as convenient stones for building purposes, yet they 
have thus survived in a more or less perfect conchtion.^ 

Inscriptions were usually set up in temples, theatres, at the 
side of streets and roads, m rc/u,cVi/ or tcmple-precinots, and 
near public buildings generally. At Delphi and Olympia were 
immense numbers of mscnptions— -not cmly those engraved 
upon the gifts of victorious kmgs and cities, but also many of 
a more public character. At Delphi were inscribed the decrees 
of the Amphictyonic assembly, at Olympia international doou 
meats concerwing the Peloponnesian citnes ; the Parthenon 
and Acropolis were crowded with treaties, laws and decrees 
concerning the Athenian confederation , the Horaeum at Samos, 
the Artemisium at Ephesus, and indeed every important 
s«ictwaTy, abounded with inscriptions It is a common thing 
for decrees {frfjiio-ndTa) to contain a clause specifying where 
they are to be set up, and what department of tne state is to 
defray the cost of inscribing and erecting them. Sometimes 
dttplicates are ordered to be set up in various places ; and, in 
cases of treaties, arbitrations and other international documents, 
copies were always set up by each city concerned. Accordingly 
documents like the M armor Ancyranum and the Edict of Dto- 
detian have been restored by a comparison of the various frag- 
ments of copies set up m diverse quarters of the empire 

Greek inscribed marbles varied considerably in their external 
appearance. The usual form was the the normal type of 

Which was a plain slab, from 3 to 4 or even 5 ft. high,® 3 or 4 in. 
thick, tapering slightly upwards from about 2 ft. wide at 
bottom to about 18 m at the top, where it was cither left plain 
or often had a slight moulding, or still more commonly was 
adorned with a more or less elaborate pediment ; tlie slab was 
otherwise usually plain. Anotlier form was the or altar, 

sometimes square, oftener circular, and varying vndely in size. 
Tombstones were either aTrjkai ^often enriched beneath the 
pediment with simple groups in relief, commemorative of the 
deceased), or ufow, pillars, of different size and design, or 
sarcophagi plain and ornamental. To these must be added 
statue-b^s of every kind, often mscribed, not only with the 
names and honours of individuals, but also with decrees and cither 
docum^its. All these forms were intended to stand by themselves 
in the open air. 'Btit it was also common to inscribe state docu- 
ments upon the surface of the walls of a temple, or other public 
•btnlding. Thus the antae and external face of the walls of the 
^roimos of the temple of Athena Pohas at Pnene were cxn'erefd 

* 'e g Treaty between Ells and the Heraeans, a 1 x>ut 550-500 b c , 
ffOrti 01)mipia (Boeckh, C I G tt, Hicks, 29, and others In Dltten- 
‘ berger-Putgold, Inschr v. Olympia, 1-43), a similar bron/e treaty 
firoitt the Locri Ozolat (Ditteirberger, 1 G ix. 334) , bronze {i^te 
from Dddona, recording the victory Of Athens over the Lacedae- 
monians in a sea-fight, probably 429 B c rt)ittenberger, Syll 2. 30). 

• See WiittsCh 1 G iii , App ; Andollent, Dcfixtonum TidmUu 

Karapanos, Dodane et ses ruirus, Hoffman, Or. Dial, 
insekr 1358-11^ 

What was done by Themistocles under stress of pifbhc necessify 
(Thncyd i 93) was done by others with less judtificabon elsewhere , 
and ‘from Byzanthw ‘tdraes tmwar d Greek temples and inscriptions 
were foaind convenient quarries. 

■ It App^rs ftotm Cicero, Dc Tegf&tti, ii. 26, 27, that the size of 
Atheittlan'grtvestotieB was Utalted ’bjrlaw. 


with copies of the awards made concerning the lands dtepnted 
between Samos and Pnene (see Gk. Inscr. in Bnt. Mus. iii 
§ t) ; similarly the walk of the Artemisium at Ephesus contained 
I « number of decrees (^d. iwi § a), and the prasotmum of the 
Odeum was lined with tfustae, or inarble*veneering,” under 
I 1 in. thick, inscribed with copies of letters from Hadrian, Anto- 
i ftinus and other emperors to the Ej^iesian people (tbtd. 
p. 131). The workmanship and appearance of mscripl^s 
varied oonsideraMy according to the p^od of artistic develop- 
ment. The letters incised with the chisel upon the wall or the 
artjX)) were painted in with red or blue pigment, wikch is often 
[ traceable upon newly unearthed inscripiicms. When Thucydides, 
xn quoting the epigram of Peisistratus the younger 54), says 
" it may still be read d/u,v8pots ypdfifia&i,** he must refer to the 
I fading of the colour , for the msi nption was brought to li^ht in 
1 1877 with the letters as fresh as when tliey were first clnseiled 
(see Kutnanudes m vi. 149; I G. suppi. to voJ 

1 p. 41) The Greeks found no inconvenience, as we shoiild, 
in the bulkiness of inscriptions as a means of keeping , public 
records. On the contrary they made every temple a rmmi- 
ment room ; and while the innumerable o-rt/Aku/, Hermae, lia'ies 
and altars served to adorn the cit^, it must also have encouraged 
and educated the sense of patriotism for the citizen to move 
continually among the records of the past The history of a 
Greek aty was literally written upon her stones 

The primary vahit of an mscnption lay m its documentary 
evidence (so Euripides, Suppl. 1202, fol.) In this way they 
arc oontmually cited omd put in evidence by the orators (e.g. 
sec Demosth. Fals. Leg 4^8 ; Aeschin In Ctes § 75) But 
the Greek historians also were not slow to recognize their im- 
portance Herodotus often cites them (iv 88, 90, 91, v. 58 
sq , vii 228) ; and m his account of the victory of Plataea he 
his eye upon the tripod'^nscription (ix. 81 ; cf Thuc. 1 
132). Thucydides's use of insenntions is illustrated by v, 18 
fol , 23, 47, 77, VI. 54, 59 Polybius used them still more 
In later Greece, when mon’.s thoughts wet e thrown back upon the 
past, regular collections of inscriptions began to be made by 
such writers as Phtlochorus (300 b.c.), Polemon (2nd century 
B c., called crrrjXoKoirait for his devotion to insc nptions), Ansto- 
demus, Craterus of Macedon, and many others. 

At ^e revival of learnmg, the study of inscriptions revived 
with the renewed interest in Greek literature. Cynac of Ancona, 
early in the 15th century, coined vast numb^ of inscriptions 
during his travels m Greece and Asia Minor , his MS. collections 
were deposited in the Barbenni library at Rome, and have bem 
used by other scholars. (See Bscll. Carr. UelUn. i. ; Larfcfd 
in Mullet'S Handbuch i p. 368 f. ; Ziebarth, de axit. Inscnpt. 
Sylkms” in Ephem. Eptgr. ix,). Succeeding generations of 
travelers and scholars continued to collect and edit, and English- 
men in both capacities did much for this study. 

Thus early in the 19th century the store of known Gre^ inscrip- 
tions had so far accumulated that tlie time had come for a cotopre- 
hen^ve survey of the Whole subject And it was the work of one 
great scholar, Augustus Boeckh, 'to raise Greek -epigraphy into .i 
saenoe. 'At Use requcist of the Academy of 'Berlin he undertook to 
arrange and adit alf the known insCnptioDS' to one tiystematic work, 
and vol 1 of the Corpus Inscriptionum Graecartttn was pubbshed ui 
1828, vol u in 1833. He lived to see the work conuiletcd, altliougb 
other scholars were called in 'to help him to execute h« great design , 
vol liu, by ¥rsmz, appeared in 1853 , vol iv., by Kircbhoff, m ^856 • 
The work is -a masterpiece of lucid arrangement and profound learn- 
ing^, of untinag industry and brilliant generalization. Out of the 
publication of the Corpus there grew up a new school Of students, 
who devoted themselves to discovering and editing new texts, anti 
workiog up cpigraji^oal resatts iato mBoograiphs upon the many- 
sided history of Greece. Hn the Corpus Boeckh' had settled for ever 
the methods of Greek epigraphy . and m lus SUuUshaushalUmg /der 
Athener (3i*d ed of vols. 1. u by Frfinkel, 1S86, well known to 
English readers from Sir G. C Lewis's translation. The Public 
Economy of Aihent, andod., 1842) be had givena pahnary specimen 
of the application of epigraphy to histon^ iturues. At tne same 
tunelFranz drew -up a vauwaole introduction to the stody of inscrip- 
tions in his EUmenta Eplgraphices Grauao (1840). 

Meanwhile the libetatmn of Greece and increasing faciltties 'for 

‘ An index to the lour voluraee was long wanting ; it was at, length 
completed and appeared hi 1877 
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vuuting the Levant combined to encourage the growth of the subject, 
which has been advanced by the labours of many scholars, and chiefly 
Ludwig Ross, Leake, Pittakys, Rangab^, Le Bas and later by Meier, 
Sauppe, Kirchhoff, Kumanudes, Waddington, Kdhler, Dittenberger, 
Homolle, Haussoullier, Wilhelm and others. Together with the 
development of this school of writers, there has gone on a systematic 
exploiation of some of the most famous sites of antiquity, with the 
result of exhuming vast numbers of inscriptions To mention only 
some of the most important Gyrene, Rhodes, Cos, Cnidus, HaUcar- 
nassus, Miletus, Prlene, Ephesus, Magnesia on the Maeander, Per- 
gamum, Delos, Thera, Athens, Eleusis, Epidaurus, Olympu, Ilelphi, 
Dodona, Sparta, have been explored or excavated by the Austrians, 
English, French, Germans and Greeks German, French, British, 
Austrian and American institutes have been estawished at Athens, 
to a great extent engaged in th6 study of inscriptions From every 

8 art of the Greek world copies of inscriptions are brought home by 
tie students of these institutes and by other travellers And still the 
work proceeds at a rapid rate For indeed the yield of inscriptions is 
practically inexhaustible each island, every city, was a separate 
centre of corporate life, and it is significant to note that in the island 
of Calymnos alone C. T. Newton collected over one hundred msenp- 
tions, many of them of considerable interest 

The result of this has been that Boeckh’s great work, though it 
never can be superseded, yet has ceased to be what its name impUes 
The four volumes of the C I G contain about 10,000 inscriptions. 
But the number of Greek inscriptions now known is probably more 
than three or four times as great. Many of these are only to be found 
published in the scattered literature of dissertations, or in Greek, 
German and other periodicals But several comprehensive collections 
have been attempted, among which (omitting those deahngwith more 
limited districts of the Greek world) the following may bo named — 
Rangab^, Ant%qmUs helUmqms (2 vols., 1842-1855) . Le Bas* 
Waddington, Voyagd arcMologtqw, tnsertphoHs U vols , 1847-1876 
incomplete) ; Newton, Hicks and Hirschfeld, Greek Inscriptions in the 
British Museum (parts 1 -tv ) , and above all the Inscnptiones Graecae, 
a Corpus undertaken by the Berhn Acadenw (absorbing the Cortus 
Inscr Attic, and other similar collections). Of this work six complete 
volumes and parts of others have appeared (by 1906) representing 
Attica, Argolis, Megaris, Boeotia, Phocis, Locus, Aetolia, Acarnama, 
Ionian Islands, Aegean Islands (exc Delos), Sicily, Italy and western 
Europe , they are edited by Kirchhoff, Kdhler, Dittenberger, 
Fr&nkel, Hiller von Gaertringen, Kaibel and others. Of a similar 
Austrian publication dealing with Asia Minor {Tituli Astae Minons) 
only the first part (Lyewn Inscriptions) has appeared Of general 
selections of inscriptions on a smaller scale it is necessary to mention : 
Dittenberger, Sylloge Inscmptionum Graec (and ed , 1898-1901, 3 
vols ) , the same, OrtenHs Grata Inter. Selectae (a vols., 1903-1905) , 
Hicks, Greek Historical Inscriptions (ist ed , iSea , and ed , 1901) , 
Michel, Recutil d'inscnptions grecques (1900) ; Roberts and Gardner, 
Introd. to Gk. Epigraphy (a vols , 1887-1905) , Rdhl, Inscr. gr 
antiquissimae (1883), and Imagines Inscriptwnum (and ed., 1898) 

The oldest extant Greek inscriptions appear to date from 
the middle of the 7th centuiy B.c. During the excavations at 
Olympia a number of fragments of very ancient m- 
oraejfto- scriptions were found (see Olympta, Textband V.) j and 
ecriptioma. Other very early inscriptions from various places, as 
Thera and Crete, have been published (see Rohl, op. ett ). 
But what is wanted is a sufficient number of very early inscnp- 
tions of fixed date. One such exists upon the leg of a colos^ 
Egyptian statue at Abu-Simbel on the upper Nile, where certain 
Greek mercenaries in the service of King Psammetichus recorded 
their names, as having explored the river up to the second 
cataract (C l.G. 5126; Rohl, 482; Hicks*, 3). Even if Psam- 
metichus II. is meant, the inscription dates between 594 and 
589 B.c. Another, but later, instance is to be found in the frag- 
mentary inscriptions on the columns dedicated by Croesus m 
the Ephesian temple {c. 550 b.c. ; Gk, Inscr. m the Brtt. Mus. 
518). Documents earlier than the Persian War are not very 
frequent ; but after that period the stream of Greek inscriptions 
goes on, generally increasing in volume, down to late Byzantine 
times. 

Greek inscriptions may most conveniently be classified under 
the following heads • (i) those which illustrate political history ; 
(2) those connected with rehgion ; (3) those of a private char- 
acter. 

X Foremost among the inscriptions which illustrate Greek history 
and politics are the decrees of senate and people {pifplrfuira 
PaNtiemi *c.) uDon every subject which could concern 

inarrte- interests of the state. These abound from every part 
of Greece. It is true that a large number of them are 
honorary, i‘ e. merely decrees granting to strangei-s, who 
have done service to the particular city, public honours 
statues, atuenship and omer privileges). One of these privileges 


was the proxenta, an honour which entailed on the recipient the 
burthen of protectmg the citizens of the state which granted it when 
they came to his city But the importance of an honoraiy decree 
depends upon the individual and the services to which it refers 
And even the mere headings and datings of the decrees irom various 
states afford cunous and valuable information upon the names and 
titles of the local magistrates, the names of months and other details. 
On the formulae, see Swoboda, Die gr VolksbeschlUsse (1890). 
Droysen in his Hellemsmus (1877-1878) has shown how the history 
of Alexander and his successors is illustrated by contemporary 
p^q>le/iUTa And when the student of Athenian politics of the 5th and 
4^ centuries turns to the ist and and volumes of the I.G., he may 
wonder at the abundance of material before him , it is hke turning 
over the minutes of the Athenian parliament One example out 01 
many must suffice — No 17 m / G u pt i (Hicks*, loi) is the 
famous decree of the archonship of Nausimcus (378 a.c ) concerning 
the reconstruction of the Atnenian confederacy. The terms of 
admission to the league occupy the face of the marble , at the 
bottom and on the left edge are inscribed the names of states which 
bad already joined 

Inscribed laws {u6/j.oi) occur with tolerable frequency The 
following are examples — A citation of a law of Draco's from the 
irpwrof &iui> of Solon's laws (7 G 1 bi, cf. Dittenberger, Syll * 52), the 
Civil Codes of Gortyna (5th century, Dareste, «5kc , Inscr jund gr 1. 
352 ff ) ; a reassessment of the tribute payable by the Athenian allies 
in 425 B c (l.G 1 37 , Kdhler, Urkunden und Untersuchungen tur 
Geschichte des deltsch-atUschen Bundes, 1870, p. 63 , Hicks*, 64) , a 
law passed by the Amphictyomc council at Delphi, 380 b c (Boeckh, 
C.I.G. 1688 ; 7 G. li 545) , law concerning Athenian weights and 
measures (Boeckh, Staatshaushaltung^, 11 318 ; 7 G li 476) , the 
futde sumptuary law of Diocletian concerning the maximum prices 
for all articles sold throughout the empire (Mommsen-Blumner, Der 
Maximaltartf des Diocletian, 1893) For a collection of such legal 
documents, see Dareste, Haussoullier and Reinach, Recueil des inscr 
jundiques gr. (1891-1898) 

Besides the inscribed treaties previously refeired to, we may 
instance the following ‘ Between Athens and Chalcis in Euboea, 
446 B c. (7 G suppl to vol 1. 27A) , between Athens and Rbegium, 
433 B c. (Hicks*, 51) ; between Athens and Leontim, dated the same 
day as the preceding (ibid. 52) . between Athens and Boeotia, 395 
B.c. (ibid 84) ; between Athens and Chalcis, 377 b c. (tbid. loa) , 
between Athens and Sparta, 271 b c. (I G. a. No. 332) , between 
Hermias of Atameus and the Ionian Erythrae, about 350 b t 
(Hicks* 138) , treaties in the local dialect between the Eleans and 
the Heraeans, 6th century (Olympta Inschr 9), and between various 
cities of Crete, 3rd century b c(C I G 2554-2556, Gnech Dial Inschr 
5039-5041, 5075). Egger’s Etudes histonques sur les traitis ptAltcs 
ches les Grecs et ches les Romatns (Pans, 1866) embraces a good many 
of these documents , see also R. von Scala, Die Staatsvertrdge des 
Altertums, pt 1 (1898). 

The international relation of Greek cities is further illustrated by 
awards of disputed lands, delivered by a third city called in (//orXijrot 
viXif) to arbitrate between the contending states, e g. Rhodian award 
as between Samos and Pnene (Gk Inscr tn Brtt Mus. 405 , Ditten- 
berger, Sy//.* M5) > Milesian between Messenians and Spartans, 
discovered at Olympia (tbid 314 ; see Tac. Ann. iv. 43} ; and many 
others. Akin to these are decrees in honour of pdges called in from 
a neutral city to try suits between citizens which were complicaterl 
by pohtical partisanship (see C I G No 2349B, with Boeckh’s re- 
marks ; l.G xh. 727). On the general subject, £. Sonne, De arbitns 
exiernts (1888). 

Letters from kings are frequent , as from Darius I to the satrap 
Gadates, with reference to the shrine of Apollo at Magnesia (Hicks*, 
20) ; from Alexander the Great to the Chians (ibid 158) , from 
Lysimachus to the Samians (C I G 2254 ! Hicks’, 152) , from 
Antigonus I directing the transfer of the population of Lebedus to 
Teos (Dittenberger, Syll * 177) » from the same to the Scepsians 
(Dittenberger, Or Gr Inscr, Sel 5). I-etters from Roman emperors 
are commoner still ; such as Dittenberger, Syll • 350, 356, 373, 
384.388, 404 

The internal administration of Greek towns is illustrated by the 
minute and complete lists of the treasures in the Parthenon of the 
time of the Peloponnesian War (Boeckh, Siaatskaush * vol u ) ; 
pubhc accounts of Athenian expenditure (ibid.) , records of the 
Athenian navy in the 4th century, formmg vol. ui of the 1840 ed. 
of the same work To the same category belong the so-called 
Athenian tribute-lists, which are really lists of the qugta (of the 
tribute paid by the Athenian alhes) which was due to the treasurv of 
Athena (drapxsi (icip, fur& dro raXdrrov). Being arranged according 
to the tributary cities, ^ey throw much light on the constitution of 
the Athenian empire at the time (7 G. i 326-272 and suppl. p. 71 f. . 
Kdhler, Urkunden und Untersuchungen sur Gesch des attisch-aehschen 
Seebundes 1870 ; Boeckh, Staatshaush * u 332-498) The manage- 
ment of pubhc lands and mines is sp^nally illustrated from 
inscriptions (Boeckh op. at. vol i. Passtm ) ; and the pohtical 
constitution of diRerent cities <rften receives light from inscriptions 
which cannot be gained elsewhere (e.g. see the document from 
Cyzicus, C.I.G 3,66$, and Boeckh’s note, or that from Mytilene, 
Dittenb^er, Or. Gr. Inscr. 2. and the inscriptions from Ephems, 
Gh. Inscr. %n Brtt. Mus pt. iii. § 2). 
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Inscriptions in honour of kings and omperors are very conunon. 
The Marmor Ancyranum (ed Mommsen^, 1883) has already been 
mentioned ; but an earUer example »s the Monumtnium Aduhtanum 
(fcom Abyssinia, C./ G 5127 a) . Dittenberger, Inscr, or. Gr, 54) 
reciting the achievements of IHolemy III Euergetes I. 

Offerings in temples are often of great historical value 

#.g. the dedications on the columns of Croesus at Ephesus mentioned 
above ; Gelo’s dedication at Delphi, 479 b c. (Hicks ^ 16) ; the helmet 
ci Hicro, now m the British Museum, dedicated at Olympia after his 
victory over the Etruscans, 474 Bc (C /G. 16, Hicks* 22) ; and 
the bronze base of the golden tripod dedicated at Delphi after the 
victory of Plataea, and earned off to Constantinople by Constantine 
(Dethier and Mordtmann,£ptgrapAtA von Byxantion^ 1874: Hicks* 19) 

2. The religion of Greece in its external aspects is the subject of a 
great number of inscriptions (good selections m Dittenberger, Syll * 
350-816, and Michel 669-1330) The following are a few 
gpecunens (i) Institution of festivals, with elaborate 
* ntual directions see Sauppe, Du MysUrumnschrtft aus 

* Andanta (i860) : Dittenberger, Syll * 653, and the smgular 
document from the Ephesian theatre in. Gk Inscr in Brit Mus 
481; the followmg also relate to festivals — CIG 1845, ^60, 
2715, 3059, 3599, 36416; Dittenberger, Sy«* 634 (the lesser Fan- 
athenaea),and Or Or Inscr 383 (law of Antiochus I of Commagene) . 

(2) Laws defimng the appointment, duties or perquisites of the priest- 
hood Dittenberger, Syll * 60 r , Boeckh, Staaishaush u 109 seq 

(3) Curious calendar of sacrihces from Myconus . Dittenberger, Syll * 

615 (4) Fragment of augury rules, Ephesus, 6th century B c , ibid. 

801 (5) I.^ases of rtnivyf and sacred lands (see Dareste, &c , Inscr. 

jur Gr u § tg and commentary) (6) Imprecations wntten on lead, 
and placed in tombs or m temples Wunsch, / G m. App ; Audol- 
lent, Defixionum tabellae (1904) (7) Oracles are referred to I G xii 

248 , Michel 840-856 (8) Among the inscriptions from Delphi few 

are more cunous thaui those relating to the enfranchisement of slaves 
under the form of sale to a god (see Gr dial Inschr nos 1684-2342 ; 
for enfranchisement-inscriptions of various kinds, Dareste, &c , Inscr 
jur Gr. § XXX (9) Cures effected in the Asclepicum at Epidaurus 
(Dittenberger, Sy//* 802-805). (10) Inventories, &c , of treasures in 
temples • Michel 811-828, 832, 833, &c. (ii) Inscriptions relating to 
dramatic representations at public festivals • A Wilhelm, Urkttnden 
dramaltscher Auffilhrungen tn Athen (Vienna, 1906) This catalogue 
might be enlarged mdehnitely 

3 There remain a large number of inscriptions of a more strictly 
private character. The famous Panan marble (/ G xu 444) falls 
under this head ; it was a system of chronology drawn 
m), perhaps by a schoolmaster, m the 3rd century b c 
rtoiB* * excessive devotion of the later Greeks to athletic and 

* ‘ other competitions at festivals is revealed by the numerous 
dedications made by victorious competitors who record their suc- 
cesses (see Michel 915-960; Dittenberger, Syll* 683 f). The 
dedications and honorary inscriptions relating to the Ephebi of later 
Athens (which occupy half of / G m pt i), dreary as they seem, 
have yet thrown a cunous tight upon tne academic life of Roman 
Athens (see A. Dumont, Essa\ sur I’iphebu attique , Rcinach, 
TratU, pp 408-418 ; Roberts and Gardner u 145) , and from 
these and similar late inscnptions the attempt has been made to 
construct FasU of the later archons (von Sch6ncr in Pauly-Wissown, 
Realencyhlopddte, sv ” Archontes " ; W. S Ferguson m Cornell 
Studies, X The sepulchral monuments have been beautifully 
illustrated in Stackelberg’s Grdber der Hellenen ; for the Attic stelae 
see Conze, Dte aUtschen Grabreltefs (1893 ff ) Some of the most 
interesting epitaphs in the CIG. are from Aphrodisias and Smyrna 
Kumanudes's collection of Attic raitaphs has been mentioned above , 
see also Gutscher, Dte aUtschen Grabschr (1889) , they yield a good 
deal of information about the Attic demes, and some of them are of 
high importance, e g the epitaph on the slam in the year ^58 b c 
(D ittenberger, Syll* 9), and on those who fell in the Hellespont, 
c. 440 B c (Hicks* 46) For the metrical inscnptions see Kaibel, 
Eptgrammata Graeca (1878) Closely connected with sepulchral in- 
acnptions is the famous * WiU of Epicteta '* (/ G xu 330) It was 
also customary at Athens for lands mortgaged to be indicated by 
boundary-stones insenbed with the names of mortgagor and mort- 
^[agec, and the amount (/ G. ii 1103-1153 ; Dareste, Ac , Inscr. jur. 
1 pp 107-142) ; other Spot are common enough 

The names of sculptors msenbed on the bases of statues have been 
collected by E L6wy {Inschnften gr. Bildhauer, 1885). In most cases 
the artists are unlmown to fame. Among the exceptions are the 
names of Pythagoras of Rh^um, whom we now know to have been 
a native of Samos (L5wy 23, 2.^, Pyrrhus, who made the statue of 
Athena |iygieia d^icated by Pendes (Plut. Pet. 13 ; Ldwy 53) , 
Polyclitus the younger (Ldwy 90 f), Pheonius of Mende, who 
acnlptured the marble Nike at Olympia (L5wy 49); Praxiteles 
(L6wy 76), Ac. 

The bearing of inscnptions upon the study of dialects is very 
obvious, A handy sdection has been made by Cauer (Delectus tnscr 
Gr 2nd ed , Leipzig, 1883) of the pnndpal inscriptions 
illustrating this subject, and a complete collection is in 
course of publication (tkrilitz and others, Samndung der 
grtechtschen Diedekt- Inschrtften, Gdttingen, 1884 ff) 
See also R Meister, Dfs grtecA Dto/sAi# (1882-1889), and O. Hoffman, 
Die griech. Dtalekte (X891-1898) The grammar of Attic inscriptions 


is treated by Meisterhans, Grammattk der att. Inschr. (3rd ed. by 
Scliwyzer, 1900) 

The date of inscnptions is determmed partly by the internal 
evidence of the subject, persons, and events treats of, and the 
character of the dialect and language But the most im- _ 
portant evidence is the form of the letters and style of 
execution. For the Attic inscnptions the development y ^ 
from the earliest times to about A D. 500 is elaborately 
treated by Larfeld, Handbuch der att Inschr. (1902) bk u " 

Much of the evidence is of a kind difficult to appreciate from a mere 
desenption Yet — besides the fioverpodniSlu’ wnting of many early 

documents-s-we may mention the contrut between the stiff, angular 
characters which prevailed before 500 or 450 n c and the graceful 
yet simple forms of the Pcnclean age Tm.s development was part 
of the general movement of the time. Inscnptions of this penoa are 
usually wntten arotxvbhr, t e the letters swe in Ime vertically as 
well as horuontally From the prcbonship of Eucleides (403 b c ) 
onwards the Athenians officially adopted the fuller alphabet which 
had obtained in Ionia smee the 6th century* Before 403 b c ( and 
were expressed in Attic mscnptions by X2 and 4'X, while E did duty 
for n, e, and sometimes ei, O for o, oi», and w — H being used only for 
the aspirate 1 here is, however, occasional use of the lomc alphabet 
in Attica, even in officii inscriptions, as early as the middle of the 5th 
century The Macedonian penod betrays a fallmg off m neatness and 
firmness of execution — the letters being usually small and scratchy, 
excepting m msenpuons relating to great personages, when the 
characters are often very large and handsome In the and century 
came m the regular use of abtees as an ornament of letters Ihcso 
tendencies mcreased during tne period of Roman dominion in Greece, 
and gradually, especially in Asia Mmor, the iota adsertptum was 
dropped The Greek characters of the Augustan ago indicate a 
period of restoration , they are uniformly clear, handsome, and 
adorned with aptces. The lunate epsilon and sigma (c, C) establish 
themselves m this jieriod , so docs the square form c, and the cursive 
ti) is also ocr.asionadly found The mscriptions of Hadrian’s time show 
a tendency to eclectic imitation of the classical lettermg But from 
the period of the Antonmes (when we find a good many pretty 
mscnptions) the wnting grows moie coarse and clumsy until Byzan- 
tine times, when the forms appear barbarous mdecd beside an in- 
sertion of the Augustan or even Antoninc age 
Tne finest collections of inscribed Greek marbles are of course at 
Atliens There are also good collections, public and pnvate, at 
Smyrna and Constantinople. The Bntish Museum con- _ . 
tains the best collection oat of Athens (see the publics- 
tion mentioned abov^ ; the Louvre contains a good many 

i edited by Frdhner, Les Insert pttons grtiques du musie du "**'"** • 
'.ouvre, 1865) , the Oxford collection is veiy valuable, and fairly 
large , and there are some valuable inscriptions also at Cambridge 
Bibliography — The followmg essays give good outlines of the 
whole subject' — Boeckh, CIG , preface to vol 1 , C T Newton, 
Essayson Art and Archaeology (1880), pp 95, 209 ; S Remach, Tratti 
d’lptgraphte grecque (Pans, 1885). Besides the works already 

Q uoted the followmg should be mentioned. — Boeckh 's Kletne 
chrtften ; Michaehs, Der Parthenon , Waddington, pastes des 
provinces astaitques, part i (1872), and Mimoire sur la chronologie 
de la vte du rhiteur A rtsttde ; Kirchhoff, Studun zur Ceschtchte des 
grtechtschen Alphabets Uih ed , 1887); Schubert, D« troxenta (Leipzig, 
1881) ; Monceaux, Les Proxinus gr. (Pans, 1086) ; Latyshev, 
Inscr ant orae septentr. Pontt Euxtnt Or. et Lot (2 vols , St Petersburg, 
1885-1890) , Bechtel, Inschrtften des tontschen Dtalekts (Gdttingen, 
1887) ; Paton and Hicks, Inscriptions of Cos (Oxford, 1891) , 
Frankel and others, Inschrtften von Pergamon (2 vols , Berlin, 1890- 
1895) , Comparetti Le Leggt di Gortyna, Ac (Monum anttcht, 111 , 
1893I , £. Hoffmann, Sylloge epigrammatum Craec. (Halle a S , 
1893) > O. Kem, Inschrtften von Magnesia am Maeander (Berlin, 
1900) ; S Chabert, Htstotre somntatre des itudes d'iptgraphu grecque 
(Pans, 1906) , Hackl, Merkanttle Inschr auf aUtschen Vasen (Miinch 
arch. Stud , 1909) ; Wilhelm, Beetrdge sur gruch Inschrtftenkunde 
(Vienna 1909). (E. L H. , G. F H.*) 

IV. Latin Inscriptions 

I. Latin or Roman Inscriptions (by which general name are 
designated, in classical archaeology, all non-literary remains 
of the Latin language, with the exception of coins, letters and 
journals) fall into two distmct classes, vi7. (1) those which were 
written upon other objects of various kinds, to denote their 
peculiar purpose, and in this way have been preserved along with 
them ; and (2) those which themselves are the objects, wntten, 
to be durable, as a rule, on metal or stone. The first class is that 
of tnsctipitons m the stricter sense of the word (styled by the 
Romans Mult, by the Germans Auischrtfien ) the second is 
that of instruments or charters, public and pnvate (styled by 
the Romans first Uges, afterwards tnstrumenta or la^ulae, and by 
the (jennans Urkt^m). 

No ancient Latin authors have professedly collected and 
explained or handed down to us Roman mscnptions. Some of 
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th£ cmitZHrs ajtd bi&torians^ sudiu CtoerO) Ftiny. the elder>. 
and Suetonius among the Latins, and Fo]ybius> L^aysius of 
HiiKcamassus and Josephns among the Giecks,., occasionally 
mention inscriptions of high historioaJl' interest A few «arnr 
manttns, as, for exanaptk^ V»rro, Vearnos Flaecua aod VtUnmi 
Enabua of Barytusj quota anoiant wo'rda or formutae from them, 
or ejcpdain the abbreviations used in them. Juridical instru- 
ments, lawsv constitutions of emperors, semtm amuUo thor 
like appear in the various collactiona of Roman jurisprudence* 

Inscriptoons (m the wider sense, as we^ shall haR^farth> call* 
them without reg;ard to the distinction which has been drawn);' 
have been found in nearly every centre of ancient Roman Ufe,, 
but, like noany other remains of antiquity, only seldom in theif/ 
anginal sites. The great mass of them has to bo sought for m tha 
lar« European museums of ancient art, and in the smaller local’ 
cullections of ancient remains which occur nearly Cftferywhere in 
the European provinces of the former Roman empire as well as 
m the north of Africa, and also here and there in' Asia Minor. 

Only those copies of inscriptjona are to be received with- 
full confidence wmch are furnished by experienced and well- 
equipped scholars, or which have been made with tha^ help of. 
mechanical methods (casts, pliotographs, moist and dry rubbings), 
not always applicable wi^ equal success, but depending on the^ 
position and the state of preservation of the monuments/ JVom 
the first revival of classical learning in the Carolmgian 
attention was paid anew, by pilgrims to' Rome and other places 
worth visiting, to epigraphic monuments also In the time of 
the Renaissance, from the end of the 14th century downwards, 
some of the leading Italian scholars, like Poggio and Signordi, 
and the antiquarian traveller Cyriacus of Ancona, collected 
inscriptions, Greek and Latin. ^ In the 15th century large collec- 
tions of the inscriptions of all countries, or of limited districts, 
were mada by Giovanni Maroanova, Fra Felice Feliciano, Fra 
MichtloFerrartno, Fra Giocondo the architect of Verona, Maimo 
Sanudo the Venetian polyhistor, and others At the end' of the 
rgth and the beginning of the 16th, the first printed collections 
can be recorded (Spreti’s for Ravenna, 14^9 ; Peutinger’s for 
Augsburg, 150S; Huttich’s for Maine, 1520; Fnanceaco degliv 
Albertini’s for Rome, printed in 15*1 by Jacopo Mazochi)> 
while during the same century a long list of epigraphic travellers, 
like Vighius, Rambertus and Accursius, or antiquarian collectors, 
like Sigonius, Panvmius, Antonins Augustinus, with lua colla- 
borators Ursmus and Metellus, and many others, were busy in- 
augmenting the stock of epigraphic monuments. The series 
of printed epigraphic Corpora begins with that of Apianus 
(Ingol&todt, ism)* the only one wranged in geograplucal ordw, 
and is continued in those of Smetius (i 558. but edited only after 
the author’s death by Justus Lipsms, 1588), Gruter (with Joseph 
Scaliger’s Indices^ 1603, and re-edited by GracMius, 1.707), Gudiua 
fahout i66o, edited by Hessel, 1731), ^ineeiua (xi68s), Fabrettu 
(1699), Gori (1726), Dom (1731), MUraton (1739), Maffei (1749), 
Donati (i7fiS-i775)- These collections, manuscript and printed, 
will never altogeUier lose their value, as great numbers of in- 
scriptions known to the ancient collectors nave since been lost 
or destroyed. But, inasmuch aaeven towards tha* beginning of 
the 15th century, as well as afterwards, especially from the r6th» 
down to a very recent period, all sorts of inaccuracies, interpola- 
tions and even downright falsifications,, found their way into 
the ror/>ora, these can be employed onlvivith the greatest caution, 
Mbdem critical research in the field 0/ epigraphy began with the 
detection of those forgeries (especially of the very extensive 
and skilful ones of Pirro Ligorio, the architect to the house of 
Este) by Maffei, Olivieri and Marini. The last-named sdfjolar 
opens a new era of truly critical and saentififc handliug of Roman 
inscriptions (egpectally in his standard work on the Afti dtt 
fntelli arvali, Rome, 1795) ; his disciple and successor, Count 
Bartolomeo Borghesi (who died at San Marino m i860), may be 
rightly called the founder of the modem science of Roman* 

> S«a K. Hiibnes, VUr Qopitm ixm 

(Berlin, 1881). 

^ Compare De Rossi, BulUUtno dell* tpshttiio arcJuQlf^ico (1871). 
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epigraphy,** OrdU’s handy coHectwii of Rwpian, iasenpi^pps 
(a volt., Zundij igaS) is a first attmipt to make accesaihle ta 
a larger scientific public the results of the researches of Marini- 
and his successors; buf it, was not coimpleted (and thoroughly 
qorfeotod) until nearly thirty years lat«r, by. Henxjen (Ordh, 
ill., with' the indispensable Indices, Zunch, 1856X who, with 
Mommsen and De Rossi, carried out the plan of a universal 
Corpus tvsfrtpiionum L<fUnarum, previously projected by Maffei 
(i73a)> by KelfccRiarwa and Sarti (183a), with Borghesi’s help,, 
and by Letronne and Bgger (1843). -^tor the appearance of 
Mommsen’s iHsmptiones repii Neapottlani Lahnae (Leipzig, 
185a) and his lrhscrtptionff< cpnfoediratwm HekiHcae- latinao 
(vol. X,. of the publications of the Zurich Antiquariao Society, 
1854), the publication of the C.l.L., following the similar work 
on the Greek inscriptions, was undertaken by Royal Academy 
of Sciences of Berlin. 

T|as work, in which the previous literature is folly deaenhed aod 
utihaed, consists of ' toe loilovang parts .-tr^vo) 1 , Inspnpttones 
anitfupsatfm* ad 0 Caesans morUnt, (1863 , zud edt, part 1., 1893) ; 
Ritsclil’S’ Prsscae LaBntiatta momnaunta epi^rapktea (Berbn, 1862, 
fol ) form the graphic illustration to voL i , giving, ail extant monu- 
ments of the repuhdican epoch (with five SupplemeniOi Bonn, 1862- 
1865 , R Gamicei’s Syfhge inscnphontm Latinarum aem lioifnanae 
reipvAltcae> usque ad C. Jtdrum Caesatem plentsstrna, a vols , Turm, 
x87^i 877, mu&t be used with caut(oa) , vol. u , Ins<^ Htspantae 
, wath Supplement, 1892) , voL m , imer A sios, ptautnaarum 
EMtopae Graecamtni IHyrtot (1873 , with Supplements and Index, 
i889.>r9e») ; vol iv , Inscv paneiariae Pompetatuu Herculauenses 
Stabumae (the scratched and pointed inscnphons chiefly of i^ampoii) 
(187J ; wito Supplement, part 1 , 1898 , parbil , 190^)- , vol v , Inscr. 
Galltae ctsalpi»ae (1S72 ■'xSyj : with Suppi , Ft Pais, C i i,. suppl. 
ftaiica!^', vol vi , Inscr, urbts Romae (1876-1902; wath Supplement, 
tpoa) ; vol vii , Insert Jirtianntae (1875) , vol viu , Inscr, Afttaae 
(1881 ; with Supplement, 18917-1894, 1904) . vol. ix , Inser Calabrtae, 
4 pttltae) Samnu, Sabtnorum, Piceni (1883) ; vol. x , Inscr, Bruttto* 
rum, Lucamae, Camponiae, Stethae, Sardtntae (1883) , vol xi., Inscr, 
Aemiltae, Umbnae, btrunae (1888, part u, 1901 sqq ) , vol xil, 
Inscr Gatiiae Narbonensis (1888) , vol xui„ Inscr tnum Gallmum 
et duarum Oermaniamm (1899 sqq , part u , 1905 aqq ) , vol, xiv., 
Insert LaHi anitqui , vol xv , Inscr, laterum (1891 ; part 11 , 1 [i^asa, 
lucerno»,pstulcu\, 1899) Tlio arrangement observed in the Corpus is 
the geographical (as In A^iianus) , within the single towns the order of 
‘mbjeota (Utuh stun, magzstratuum, prruatorumi &c , as m Smetius) 
1% followod, with some few exceptions, where the monuments are so 
numerous (as m the forum ot R^e and at Pompeu and Lambaesis) 
that they can be assigned to theur original places Runnmg &upple< 
meats to the C [ L are given m the Ephemens tpigraphtca, Corpons 
tnser, LaSMamm sstppbmonhim (Berlin, 1S73 sqq ) , and thy new 
discoveries of each year are recordeti mCagnait’sL'Atinle^ptgraphttme. 

The iiiscnptlons'm the other Itahan dialects have been published 
by Conway, Italto lhalects (Cambridge, 1897) ; cf vol 11. of von 
Planta, Grammatt/t der osbtsck^mhnsehen DtalSkte (Strassburg, 1897). 
A Corpus of the Rtruscan inscriptions was begun ip 1893 by Pauli 
and iS now neaily com)->lete The inscnptione of toe Veneti, a N 
Italian people of the Itlynan stock, will bo found in vol. lii of Panh, 
AtMatische borschuniten (Leipzig, 1891). For the Chrj'itmn in- 
scriptions see De Rossi’s Inscr Chnstianac urbis Romae septimo 
saeculo cmHqniores, vol 1 ) Rome, 1857)) vol. 11 (i888> , toe Insenp- 
Itons ohritiennes de la Gaulo of Le Blant (a vols , Pans, 18577-1.^5 ; 
new edition, 1893) ; the. Altckrtsthche Inschnftm der Rhetnlande of 
Kmns (1890) , the Omsihche Insokriften dm Schwfita vom IV -IX. 
Jahrkundert of EpH (1895) < Inscr Htspantae Chr'tsttanaeaxid, 

Insert Brtknmtae ChrtsSianae of Hiibner (Berlpi, 1871, 1876) As 
splendidly illustrated works on the TvOtm inscnpCicma of somo 
oisttiets Alphonse do Boissleu's I-nscrtpltons antiques de Lyon 
(Lyons, 1846-1854), Ch. Robert-'s Aptqraphte romatne de la Moselle 
(Paris, 1875), and J C Bruce's Laptdemum septentnonaie^ (Londm- 
and' Newcastle, 1875) oan he recommended Besides the above- 
mentioned Orelli-Henaen colleetion, G Wilmanns’s Exenrpta tn% 
scrtptionnm Lahnamm (a vols, Berbn, 1873, with copxms indexes), 
and Dessau's Inseriptumes Lattnae seteetae< (vol 1, 1S92; vol. li., 
^903,^ li , 1906) give a general i^opsiaof the materials Inscriptions 
of interest to students of' history are coHeoted* m Rushforth's LaUm 
Historteal Insmftwns (Oxford, 1893) ; Lcrou*, Rnme des pubbeom 
Hons eptgraplnqaes relaHves 4 PemHquttd romaine, records those which, 
bear on antiqmties Of other works may be mentioned Ruggiero, 
Dtetontmb epigmfico di atUtckUP romane (t886) ; Olcotb, Tkeeanms 
linguae LaHnae eptgraphxcae (1904 sqq ) 

XI, InlortoPkticm regardmg the furnis of letters used on 
msmipitions wfil ba found, uudet tfie articles Latin Languagb, 
Pahahooraphy and Writing (of. Hxibn», Bxempia scnptnraf 

t Hia works hawrhaen. unwished by U»s\ FtwjdW gpvernmeot* 
several. voiHVim ifl6a sqq,), 
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Latimu-, 1895). T^e fornisr of the single tetters 
vary not inconsiderably according to the material' of t3>e 
monuments, their and their origni. Carefulty cut letters, 
especially whea on a. laige soak,^ natondl^ from! those 
scratched* Of painted on mmiIIs by non>profes8ional hands, or hewn 
on rocks by soldiers ; and small incised (or dbtted) letters on 
metal or ivory and bwe, and those painted on eart^ware, or 
impressed on it or on glass before hunting, are aisa necessarily 
0# a different character. The letters, ordinarily drawn with 
minium on the monument before being cut (knd also often 
painted^ after having been cut, with the same colour), sometimes 
have pasnted mth: a brush, aaid^ thence receive a peculiar 
form. To save space, on corns first and afterwards in inscriptions 
also, two or three or even more letters were joined, especially at 
the end of the UneS) to a nexus or a ligfiiura. Tl^ system of 
compendious writing, very rate m the republican, epodh, and 
slowly extending itself during the ist century, became rather 
frequent iit the 2nd and jrd, especially in Spain and Africa. 
There is no constant system- in these nexus htterarum, but gener- 
ally the rule is observed that no substantial, element of a smgle 
letter is to be counted for twice (thus eg. •f i» rt or //, not Tthy 
Numerals are usually distinguished front letters in the ancient 
period, down to the end of the republic, by a stroke drawn 
through them, as in tfVlR, dm{in) vtiipm) -HS duo semts 
(^stertms), -B 500, it was afterwards put above them, asm ITVIR, 
XVfR, iTiTTlVlR, duovtr, deeemvtr, sew'r.^ 

The dmection of the writing is m the very oldest inscriptions' 
from nght to left and from left to right m alternate' Imcs, an 
arrangement teehnicalfy called Puva-rfnxfirfiSv (D. Comparetti, 
Iscrmone arcatca del Fora Romano ,, Florence, 1900 , H. Jordan, 
Hermes, vol. xv p 5, 1880), and in the Sabellic inscriptions 
similar armt^;ement5 are not infrequent In all others it is from 
left to right Each word is separated from the other by a sign 
of interpunction, which is not wanted, therefore, at the end of 
lines or of the whole text. Exceptions to this rule occur only in 
the later period (from the 2nd century downwards), and some- 
times under special conditions, as when abridged words form the 
end of the Ime Here and there even the different syllables of 
each word are separated by interpunction. The interpunction is 
formed by a single dot (except m some very ancient inscriptions, 
such as the recently found Forum inscription of the regal period 
and those of Pisaurum, where, a.s m Greek and other Itaban 
monuments) three dots are used. According to the technical 
skill of the different peerrads m 3toneK:uttu^ this dot is m some 
veiy ancient inscriptions quadrangular, or similar to an oWiqne* 
cross ( X ), or oblong (as a bold stroke), but, as a rule, triangular, 
and never circular. This triangular dot changes, by ornamenta- 
tion, into a hook { 7 ) or a leaf ( ^ > ; the ivy-leaf-shaped dot is 
especially ftequent in inscriptions from about the 2nd century 
downwards. The dot is always placed at the middle height of 
the letters, not, as now, at the foot of the Une. In large texts of 
mstnwnents the mterpunctioa is often omitted ; m the later 
period it is often entirely wanting , and in short texts, in the 
disposition of the lines, m the varying sizes of the letters em- 
ployed, ui the division of words at the end of the lines, &c.,. 
certain rulea are observed, which cannot be detailed here. In 
some mstanees older inscriptions have been canceUed and more 
recent ones substituted {e.g on milestones), cspcdaHy in the case 
of the damnatio memortoje (in cases of high treason), in conse- 
quence: q£ which the names of cofisuls and em^rors are often 
canc^d ; but in modern times also inscriptions have been' 
deUber^ely destroyed or lost ones restored. 

For understanding the texts of the- ii^riptions an accurate 
knowledge of the system of abbreviaticms used in them is 
necessaiy^ (see Cours d’eptgraphte bUme, 3rd ed , 1898). 

These are almost invariably btterae stnguiares ; that is to say, 
the, initial letter is employed for the entire word (in ah its gram- 
naaticid forms), or if one mitial, as belongiii^ to more thm one 
vwwd) is not sufficiently dear, the first two or even the^ first 
three letters are employ ed ; rarely more than three, Abbrevia- 
^ Foiv other details of niuaeneali aotatioii, fcacUons, Ac., see the 
Buauale ot metrology. 


tions in the true sense of the word (by dropfmg some letters at 
the end) are to be found, in the older period, only at the end of 
lines, and not frequently. In the later pwiod some instances of 
them have been observed. The hiterae stHguiares, as Valerius 
Probus taught, are eidier gencrafir employed (ufus getnerahs) in 
all classes of written dbcuments (and so in Utcraturo also\ as, 
for mstance, those of the individual names (iho praetwmma), the 
immes of days and feasta (kal. for haltndat), and those of the 
chief magistrates {cas, for consul) and the like ; or they belong 
chiefly (but not exclusively) to certain classes of documents, such 
as those used in juridical acts (/. for lex, A. for s. d. tn. for 
stne dolo malo, and so on), in sepulchral inscriptions (A. s. hie 
sfius esl) or in dedicatory inscriptions (a, s. L m , votum solvit 
Itbrns merito), Ac.'-* 

It may be observed here that the praenamina.&xe, as a lule, 
always written in the universatty known abbreviations (in the few 
instances where they are written in full it is a consequence of 
Greek influence or of peculiar circumstances). Tlie ge^icta in 
-IMS are abridged, in the republican period, m -t (in the nomin- 
ative, perhaps for -«). In the always abbreviated indications of 
ancestors or patrons (in the case of slaves and freedmen), as 
C. / ,Cai fitius,Kf. I , Marct Itherius {s. iotservus is not frequent), 
the feminine gender is sometimes indicated by inversion of the 
letters. Thus 0. L (or Itb.) or w (an inverted m) I, designates a 
multeris Itbertus ; i and q are used for jiha, puptUa, On the 
tnbus and their abbreviations, and on the so-called military 
irtbus (which are names of colonies collocated, for the sake of 
symmetry, at the place usually occupied, in the nomenclature, 
bv the trtbus), and on the other indications of origin used m the 
designation of individuals, the indexes to the above-named works 
give sufficient information ; on the geographical distribution of 
the trtbus see Grotefend’s Impmum Romatmm irtbutim do- 
sertpium (Hanover, 2863). For the abbreviations of official 
chaises, urban and municipal, and, in the imperial period, civil 
and military (to which, begmnmg with the 4th century, some 
Christum designations are to be ai^ed), see also the explanations 
gn*en m the indexes Among these abbreviations the first 
mstanees are to be found of the indication of tlie plural numlier 
by doubling the last letter , thus Augg., Caess., coss., dd. nn. 
(domtm no sin), are used from the 3rd century downwards (see 
De Rossi’s preface to the Inscrt-pUones Christ, urhts Roenae) to 
distinguish them from Aug., Caes , as designating the singular. 
In the later period, a dot or a stroke over the abridged word, like 
that upon, numerals, here and there indicates the abbreviation. 

nr — I Among the fnscnptions in the stricter sense (the tituli), 
perhaps the oldest, and certainly the most frequent, ere the sepulchral 
msen^ions {Mult scpnkrales) Of the different forms of Roman 
tombs, partly depending upon the difference between burial and 
cremation, which were Jn use sule- by side a very complete account 
W gfveir m Manjuardt’s Handbnch der rdtmsehen AHertUmer (vol vli 
part t , Lerpng, 1879, p 330 seq ) The most ancient examples are 
those of a sepukrefum at Praeneste {C 1 1 i 74, r65, 1301 ehd', 
Ephem eptgrA 25-131, Wil 153); the (ddfest of th^ con torn nothing 
bto the name of tlie deceased in the nominative , those of more-recent 
date give it in the genitive 1 he oldest and simplest form remained 
always in use down to Chixstian times ; it is that used on the large 
tectonic monuments of the Augustan age [eg ♦hat of Caecilia 
MeteHa, C t L rt 1*74) and m the mausolia of mo-.t of the emperors, 
and is- stfll frequoBtt in the Itluit of the large cohtmlarta of the same 
age (C.I L vt part ii ), It was early sneoeeded by the lists of 
names, given also in the nominative, when more than one individual, 
either dtod or alive, were to be indicated as sharers of a' tomb To 
distinguish the members still alive, a v [vtmt, vtvae, vfvA was prefixed 
to their names [eg C TL i loao, 1195, 1271) ; the acoeasod were 
sometimes marked by the aipa ntgrum (C I L it lop i Wil ; 
sec also C I L.vx 10232 seq ) Only the namee m tnc' nominative 
are shown, too, on fha sarcopAsgt of the TurplCii and Fount at 

3 On the system of Roman nomenclature and the abbreviations 
employed ta it see Cagnat'a textbook, and for more detajlJBSOmmsen 
m Iwmsch* Forsthungen, I 1 seq.. and in Hermes, UL (1869), 
p. 7a, W. Scbulae, Zur GetbJitchis laleimschen Rtgeunamen (Rerlm, 
1904)^; oa the cognamtna (but only those occumtm hv ancient 
Utcratote), EUendt, De cognomtne et agnamtne Romano (KdAigsbcig, 
i&Si), and on the local cog^umvtaoi the Romaa patriciate, Mommsen, 
Bdm. Farsch. ii. 290 seq, ; on the nominO' gentUtcia, Hhbner 
[Ephesm. ep^ ii. SA soq.), The indexes to QreUi^ Wibnaons, aad 
the volumes oi tho corpus may also he consulted. 
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Tuaculum (C./.L 1.65-72; Wil 152), and in the oldest inscnptions 
on those of the Sctpiones, painted with mtntum (C.I.L 1 29 , Wil. 
537). to which were added afterwards the insignia of the tnagtsiraius 
curules (C / L 1 3X ; Wil. 538) and the poetical clo^ia Of a some- 
what different kind are the inscnptions scratched without much care 
on very simple earthen vessels which belonged to a sepulcretum of the 
lower class, situated outside the porta Capena at Rome, on the 
Appian road, near the old church of San Cesano {C I L.i 882-1005, 
*530, X539 a-d => C / I. VI 82x1-8397; Wil X76) ; they can be 
ascnbod to the penofl of the Gracchi On these ollae, besides the 
name of the deceased, also for the most part in the nominative, but 
on the more recent in the genitive, the date of a day, probably that 
of the death, is noted ; here and there obtt (or 0 ) is added About 
the same epoch, at the beginning oi the 6th century, along with the 
growing taste for tectonic ornamentation of the tombs in the Greek 
style, poetical epigrams were added to the simple scpulcliral 
titulus, especially amongst the half-Greek middle class rapidly in- 
creasing tn Rome and Italy ; Saturnian {C I L 1. 1006), iambic 
(1007-10x0) and dactylic (loii) verses t^ome more and more 
frequent in epitaphs (see Buecheler, Antholopa Laitna, ii ) In prose 
also short designations of the mental qualities of the deceased (homo 
bonus, mtsertcors, atnans pau^srum, or uxor frugt, bona, pudtca and 
the like), short dialogues with the passer-by (onginally borrowed 
from Greek poetry), as vale salve, saivus tre, vale ei tu, te rogo prae^ 
tertens dtcas ” s%t ttbi terra levts,” &c (Wil. 180), then indications of 
his condition in his lifetime, chiefly among the Greek tradesmen and 
workmen, eg. lantus de colie Vtmtnale {C I L 1 loii), margantarius 
de sacra via (1027) and the like, and some formulae, such as ossa htc 
stta sunt, hetc cubed, hetc situs est (in r^ublican times mostly written 
In full, not abndged) were added (J Church “ Zur Phrasoologie der 
lat. Grahinschnften ” in Arch lot Lextkogr la 213 sqq ) The 
habit of recording the measurement of the sepulchre, on the sepul- 
chral cippus, by such formulae as locus patet in fronts Pedes tot, in 
agro (or in via, or retro) pedes tot, seems not to be older than the 
Augustan age (C/L 1 loai, with Mommsen's note, Wil 188). 
Aboux the same time also the epitaphs more frequently state how 
long the deceased lived, which was formerly added only on certain 
occasions {e.g in the case of a premature death) , and mostly in poetical 
form. The worship of the dei Manes, though undoubtemy very 
ancient, is not alluded to in the sepulchral inscriptions themselves 
until the close of the republic. Here and there, iti this period, the 
tomb is designated as a {locus) deum Maantum {e g at Hispellum, 
C.I.L i. 14x0) , or, it is said, as on a cippus from Oarduba m Spam 
{C T L li 2233; Wil. 2x8), C Senho Satiurmno) co(n)s{ule ) — that 
in the year 19 bc — aet Manes receperunt Abulliant N{unterii) 
/(tbertam) Nigeltam In the Augustan age the titulus se^dcralts 
bemns to be confounded with the titulus sacer ; it adopts the form of 
a dedication deis Manibus, offered to the dei Manes (or dei in/eri 
Manes, the dei parentum being the Manes of the parents) of the 
decease (see Orel 4351 ; Wil 2x7-228) This formula, afterwards 
so common, is still very rare at the end of the republic, and is usually 
written in full, while in later times it is employed, both simply and in 
xoany varied forms (as dis manibus sacrum, or d. m. et memoriae, d m 
et genio. or memoriae aeiernae, paci et quieti, quiett aeternae, somno 
aeternaU and so on ; Wil. 246), in thousands of monuments By 
similar degrees the titulus se^ulcrahs adopts many of the elements of 
the titulus honorarius (the indication of the cursus honorum, of the 
military charges, &c , as e g in the mscnption of Cn Calpunuus Piso, 
C.l L. I. 398*= VI. 1276, Wil 1x05, on tlie pyramid of Cestius, C I L. 
VI. X374, and on the monument at Ponte Lucano of Ti. Plautius 
Silvanus Aelianus, consul a d 74, Orel. 750, Wil. 1143 and man y 
others), of the tituh operum pubheorum {e g monumentum fecit, sibi 
et 5Mts, &c ), and of the mstrumenia Testaments (like those of 
Dasumius of the year a d 109 . — C / L vi 10229 . Wil 314 , and T 
Flavius Syntrophus — CIL vi. 10239, Henz 7321, Wil 313), or 
parts of them (like that on the tomb oi a Gaul of the tribe of the 
Lingones, belonging to Vespasian's time, Wil. 115), funeral orations 
(as those on Tuna — C / L. vi 1527 , Notizie degli scavi (1898). p 412 ; 
Hxrschield, Wiener Studien Bormannheft, p 283 , Fowler, Classical 
Review, xix. 261 ; on Murdia — C.l L. vi 10230 . Orel 4860 , 
Rudorff, Abhandlungen der Konigl Akademie der Wissenschaften su 
Berlin (1868), p. 217 seq ; and that of Hadnan on the elder Matidia, 
found at TivoU— Mommsen in the same Abhandlungen (1863), p. 483 
seq ; Dehner, Laudaito Matidias, Neuwied (1891), numerous state- 
ments relatmg to the conservation and the employment of the monu- 
ments (C / L. vi. 10249 ; Wil 287-250), to therr remaining within 
the family of the decoa^ — from which esune the frequent formula 
" *(oc) m(onumentum) h{eredem) n(on) s{equetur ) " and the like 
(Wu. 280; cf. Hor. Sat 1. 8 13), — and relating to the annual 
celebration of parentalta (Wil 305 seq ), down to the not uncommcHi 
prohibition of violation or profanation of the monument noli violare, 
«c , with many other particulars (on which the index of Wd p 678 
seq. may be consulted), form the text of the semUchral inscript^s of 
the later epoch from Augustus downwards ^e thoroughly pagan 
sentiment non fut non sum non euro, orn f. n s. »i. e., is common, 
apparently a translation of the Greek oi^k Huiir, fyei'Vyr obx teo/tat' oi 
tUXei fun Another type of epitaph, much affected by tte poorer 
classes (Uke our " Affliction sore " ftc ), is : noli dolere mater evenfum 
meum, Properavit aetas, hoc voluft fatus (sic) mihi (Lier, " Topica 
canninum sepulcralium Latmorum ’* in PktMogus, 62. 445 sqq.). 


To these are to be added many local peculiarities of provinces (as 
Spam and Africa), districts (as the much-disputed sub ascia ^dicare 
of the stones of Lyons and other parts of Gaul), and towns, of which 
a full account cannot be given here. 

2. Of the dedicatory inscriptions (or Mult sacri), the oldest known 
are the short mdications painted (along with representations of 
winged ^enii, m the latest style of Graeco-Italian vase pamtmg), 
with white colour on black earthen vessels, by which those vessels 
(pocula) are declared to be destined for the woiship, public or 
private, of a certam divinity (C I.L. i 43-50 , Ephem. epigr i. 
5-6 , Wil. 2827 a-t) ; they pve the name oi the god, as that of 
the possessor, m the genitive (e g. Saeturni pocolom, Lavernat pocolom). 
The proper form of the dedication, the simple dative of the name of a 
divmity and often nothing else (as Apolenet, Fide, Junone, Ac , which 
are all datives), is shown on the very primitive altars found m a 
sacred wood near Pisaurum (C I L i 167-180 , Wil 1-14) ; but also 
the name of the dedicants (matrona, matrona Pisaurese, which are 
nomin plur ) and the formulae of the offering (dono dedrot or dedro, 
donu dat, where dono and donu are accus ) are already added to them 
This most simple form (the verb in the perfect or m the present) 
never disappeared entirely , it occurs not infrequently also m the 
later periods. Nor did the daiiv e alone, without any verb or formula, 
go entirely out of use (see CIL 1 630, WU 36; CIL i 814^ 
VI 96; Orel 1850; WU 32. C.I.L i. 1153, Henz 5789, WU 
X 775) But at an early date the verb donum dare and some synonyms 
(like donum portare, ferre, mancupto dare, parare) were felt to be 
insufficient to express the dedicator’s good-wUl and his sense of the 
justice of the dedication, which accordingly were indicated in the 
expanded formula dono dedet lub{e)s mereto (C I L i 183, cf p 555 , 
Wil 21 , CIL 1 190 , Wil 22), or, with omission of the vero, dvno 
mere{to) hb(e)s (C.l L i 182) The dative case and this formula, 
completely or partially employed (for mertto alone is also used, as 
CIL i 562, cf Ephem epigr u 353> WU 29), remained m solemn 
use To lubens (or Itbens) was added laetus (so in Catullus 31. 4), 
and, if a vow preceded the dedication, voium solvit (or veto con- 
demnatus dedtt , see C I.L 1 1175; Hen/ 5733, WU 142, and 
C I L li 1044) ; so, but not before the time of Augustus (see CIL. 
i 1462 s-ixi 1772), the solemn formula of the dedicatory inscnptions 
of the later penod, v si m. or v slim, arose To the same effect, 
and of equally ancient ongin with the solemn words dare aud donum 
dare, the word sacrum (or other forms of it, as sacra [ara]), comomed 
with the name of a divmity in the dative, mdicates a gift to it (e g. 
C/Z, 1 814; WU \ CIL i 1200-120X , WU 3iab), the same 
form is to be found also m the later penod (eg CIL 1 1124; Henz 
5624-5637), and gave the model ior the numerous sepulchral in- 
scnptions with ats Manibus sacrum mentioned before. Sacrum 
combined with a gemtive very seldom occurs (Orel 1824 ; WU 34) , 
ara is found more frequently (as ara Neptuni and ara Ventorum, Orel 
1340). Dedications were frequently the results of vows , so victon- 
ous soldiers (such as L Mummius, the conqueror of Cormth— C I L. 

1. 541 seq , Orel 563 , WU 27), and prosperous merchants (e g the 
brothers Vertuleu— C/L 1 1175, Henz 5733 , WU 142) vow a 
tenth part of their hooiyide praedad, as is said on the basis erected 
by one of the Founi of Tusculum— C J L i 63, 64 , Henz 5674 , 

1 WU. 18) or gam, and out of this dedicate a gift to Hercules or other 
divinities (see also C / L. 1 1503, WU 24; C.l L 1113; WU 43) 
Agam, what one man had vowed, and had begun to erect, is, by his 
wQl, executed after his death by others (as the propylum Cerens et 
Proserpmae on the Eleusiman temple, which Appius Claudius 
Pulcher, Cicero’s well-known predece-ssor m the CUician proconsulate, 
began— CIL 1 619 = m 347, WU 31); or tlie statue that an 
aedths vowed is erected by himself as duovtr (C I L in 500 , Henz. 
5684) , what slaves had promised they fulfil as freedmen (C.l L 
1233, servos vovit liber solvit , C I L. 816, WU 51, " ser(vos) vovhf) 
leibert{us) so/v(tf)"), and so on The different acts mto which an 
offering, according to the circumstantially detailed Roman ntual, is 
to ^ divided (the consecratio bemg fulfilled orUy by the solemn 
^dicatto) are also specified on d^icatory mscnptions (see for 
instance, consacrare or consecrare, Orel 2503, and Henz. 6124 6128 ; 
for dedt(^0^ C.l L i Henz Wil 1782, and compare 

Catullus's hunc lucum tibi dedteo consecroque Priape ; lor dtcare see 
the aara leege Albana dicata to Vediovis by the genteiles lultet, CIL 
1 807, Orel. 1287, WU. loi). Not exactly dedicatory, but only 
mentioning the ongin of the gift, are the inscnptions on the pedestab 
of offering {ira$h/uiTa, donaria) out oi the l^ty, hke those oi M. 
Claudius Marcellus from Enna (C I L. i. 530 . WU. «, " Hmnad 
cepit ") or of M Pulvius Nobilior, the fnend of tlie poet Ennius, from 
Aetolia (C.l L. i 534 ; Orel. 562 ; WU 26 a, and Bullettino del- 
r InstitutOfl86g,p 8; C.l L vi 1307; WU Aetolia cepit" and 
" Ambracia cepit ") ; they contain orUy the name of the dedicator, 
not that of the divinity. Of the simifai* offeniigs of L. Mummius, 
already mentioned, two only are preserved in their ongmal poetical 
form, the Roman m Saturman verses oi a carmen triumphale (C I L. 
i 541 ; Orel. 563 ; WU 27 a) and that found at Reate in dactylic 
hexametem (C.l L. i 54a ; WU 27 h ) ; the rest of them contain only 
the nam e of the dedicant and the dative of the community to which 
they were destined (C Z £. 1. and WU Ic) Of a peculiar form is the 
very ancient inscription cm a. bronze tablet, now at Munich, piobaUy 
from Rome, where two aedites, whoee names are given at the begin- 
ning as in the other ehnana, " vicesma(m) partt(m) or [sx] vtceema 



LATIN] 


INSCRIPTIONS 633 


partt ApoloMS (that is, Apolhnts) iedert (that is, dedere) " (C./ L. 1. 
187 , C^el. X433). Many, but not substantial, vaneties anse, when 
old offerings are restored (e^. C I.L. 1. 638, 632=1 Orel 2135, and 
Wil. 48 ; C,l L, 1 803 ; Henz. 5669, 6122) , or the source of the 
offering [eg. de sttpe^ C.LL. 1 1103, Henz 563^0; ex reditu 
Pecuniae, ex pairtmonto suo, ex ludts, de munere gladiatorio, and so 
on) : or the motive [ex jusso, ex imperio, ex visu, ex oraculo, monitu, 
visa moniit, somuto admonitus and the like), or the person or object, 
for which the offermg was made (C / L i 188, pro poplod, Epnem. 
eptgr 11 208, pro irebtbos, in the British Museum ; pro se, pro 
solute, in honoretn domus divtnae, &c ), are indicated ; or, as in the 
Midi operum publtcorum, the order of a magistrate [de senati sententia, 
C I L, 1. 560 = vi 1306; Orel 5351, 1 632 = vi tio , Orel 2135, 
WU 48; decurionutn decreto, &c), and the magistrates or private 
persons executing or controUmg the work, the place where and the 
time when it was erected, are added On all these details the indexes, 
especially that of Wil. (u. 67^, give further information The 
objects themselves which are onerw or erected begin to be named 
only in the later period just as in the tituli operum publicorum 
[" bastm donum dant," ClL.i 1167 ; " signum basiw," C I L 
1154. “ aram," C I L. 1. 1468; Orel 1^66: Wil 52*. CIL 1 
1 109 , Wil 34) ; in the later period this custom becomes more 
frequent It is hardly necessary to observe that all kinds of offerings 
have very frequently also been adorned with poetry ; these carmtna 
dedicatoria axe given by Buecheler, Anihologta Latina, 11 ; cf Wil 

142-151 

3. Statues to mortals, whether living or after their death (but not 
on their tombs), with honorary inscriptions [tituli honorarti), were 
introduced into the Roman republic after the Greek model and 
only at a comparatively late date One of the oldest inscriptions of 
this class comes from Greek soil and is itself Greek in form, with the 
name in the accusative governed by some (suppressed) verb like 
‘honoured” [CIL. i. 533, Wil 649), " Italicei L Corneltum 
Sctpionem [t.e. Astagenum) honoris caussa” lost and of not quite 
certain reading, belongmg to 561 a u c (193 a c ) , the same form 
(in the accusative appears in other (Latin or Latin and Greek) 
mscrmtions from Greece (C i L i 596 = iu 532, Wil 1103, C.I L 
305, 7*40, compare also CIL 1, 587, 588, Orel 3036) The 
noble house of the Scipios introduced the use of poetical elogta in the 
ancient form of the carmina triumphaha in Saturnian verses (from the 
6th century m elegiac distichs) They were added to the short 
Mull, painted only with minium on the sarcophagi, giving the name 
of the deceased (m the nominative) and his cutmian offices (ex* 
clusively), which were copied perhaps from the well-known imagines 
preserved in the atrium of the house [C I L.i 29 so , Orel 550 sq ; 
Wil 537 sq , and elsewhere). They hold, by their contents, an 
intermediate place between the sepulchral inscriptions, to which they 
belong properly, and the honorary ones, and therefore are nghtly 
styled elogia What the Scipios did thus pnvatel y for themselves was 
in other cases done publicly at a perioa nearly as early The first 
instance preserved of such a usage, of which PUny the elder speaks 
[Hist, not xxxiv § 17 sq), is the celebrated columna rostrata of 
C Duilius, of which only a copy exists, made in or before the time of 
the emperor Claudius (C / L. 1 igs^vi 1300, Orel 549; Wil 609). 
Then follow the elogta inscribed at the base of public works like the 
Arcus Fabianus [C.I L 1 606, 607 and 278, elog 1 -ui =vi 1303, 
1304 , Wil 6io), or of statues by their descendants, as those belong- 
ing to a sacrarium domus A ugustae [CIL 1 elog iv -vi =C I L 
vi 1310, X311) and others belonging to men celebrated m politics or 
in letters, as Scipio, Hortensius, Cicero, &c., and found m Rome either 
on marble tablets [CIL. i vu-xu -CIL vi 1312, 1279, X283» 
1271, X273 , Wil 611-6x3) or on busts [CIL i. xv -xix ==C.I.L. 
VI. 1327, 1295, X320, 1309, 1325, 1326 ; Wu 618-621 , see also CIL. 
1. 40 = vi 1280; Wd. xioi; and C / L 1 631 =vi. 1278, 1 640=svi 
X3a3, VI. 1321, 1323, where T Quincti seems to be the nonunativel, 
and in divers other places [CIL 1 xui , xiv. ; Wil 614, 6x5). 
This custom seems to nave been resumed by Augustus (Suet Aug 
31) with a political and patnotic aim, praised by the poet Horace 
[ 04 . IV 8. X3, ” tnctsa notis marmora hublicis. per quae spiritus et 
vita redit bonis post mortem duetbus “) , tot he aaomed hu forum with 
the statues of edebrated men from Aeneas and Romulus downwards 
[CIL. 1. XXIV, XXV., xxvii., xxxn.^C I L vi 1272, 1308, 1313, 
1318 : Wil. 625, 626, 627, 633), and other towns followed his example 
(so Pompeii, CIL 1. xx , xx^a Wil. 622, 633 . Lavimum, C.LL. 
1 XXI ; Wil. 6x7; Arretium, C.I.L. i xxiu , xxvui , xxix., xxx., xxxi , 
xxxiii., xxxiv = Wil 634, 623, 629-633). All these elogta are written 
in the nominative. In the same way in the colomes statues seem to 
have been erected to their founders or other emment men, as m 
Aquileia [C.LL. u 538 = v 873 ; Wil 630 ; compare also C.I.L. v. 
862, Orel 3827) and Luna (C / L. 1 339*Wil 651) 

But along with this primitive and genuine form of the Htulus 
honoranus another fonn of it, equivalent to the dedicatory insetip* 
tK>a» with the name of the perfon hemoored in the dative, begins 
to prevail lr<»n the age of Sulla onwards. For the ddest examples 
of thia form seem to be the inscnptKms on statues dedicated to the 
dictator at Rome [C,J.L. 1. 384 svi 1297; Orel. ^7; Wil. xtoaa) 
and at other tdaces (Caieta and Clusium, C.LL. u 585, 386 ; Wil. 
I E03 8, e), in wmch the whole set of honours and offices is not enumer- 
ated as m the eheta, but only the honores praesenies ; ooinpare also 
the inscription belonging to about the same date, of a quaestor urbamus 


[C.LL. I. 636) Within the Greek provinces also, at the same period, 
this form is adopted [C.LL 1 595=1111. 531; Henz 5294; Wil 
1104). Similar dedications were offered to Pompey the Great (at 
Auximum and Clusium, C./.L. 1 613,616; Orel 374: Wil 1107) 
and to his legate L Afranius (at Bologna, but erected by the citizens 
of the ^anish colony Valentia, CIL. 1. 601 ; Henz 5127 ; Wil 
1106) Thejr are succeeded by the statues raised to Caesar (at 
Bovianum, 6'./ £. 1 620; Orel. 382 ; Wil 1108), and, after his death, 
tussu populi Romani, in virtue of a special law, at Rome IC I.L. 1 
626 = vi 872; Orel 586; Wil 877). With him, as is well known, 
divine honours begin to be paid to the princess, even durmg life. 
In this same form other historical persons of high merit also begm 
to be honoured by posterity, as, tor example, Scipio the elder at 
Saguntum [C I L u 3836 , Wil. 633), Manus at Cereatae Mananae, 
the place which bears his name [C.LL. x 5782 ; Wil 654) Of 
statues erected by the commuiuty of a municipium to a private 
person, that of L. Popilltus Flaccus at Ferentmura seems to be the 
oldest example [C I L 1. 1164 , Wil 655, and his note) In Romo, 
Augustus and his successors in this way permitted the erection of 
statues, especially to triumphatores, in the new fora, including that of 
Augustus (C./.L VI 138b, Orel 3x87; Wil 634; C./.L. vi. 1444 ; 
Henz 3^48 ; Wil. 635) and that of Trajan (C / L vi 1377 ; Henz 
5478. Wil 636, VI 1549. Henz. 5477; Wil 639; iv. 1349; Orel 
1386, Wd 637, C.I L 1565, 1566; Wd 640); and this custom 
lasted to a late penod (CIL vi 1599 ; Henz. 3574 ; Wd 638), as is 
shown by the statues of Symmachus the orator [C.I L. vi. 1698, 
X699; Orel 1x86, 1187, Wd 641), Claudian the poet [CIL vi. 
1710; Orel 1182, Wd 642), Nicomachns Flavianus [CIL vi 
1782,1783, Orel 1x88, Henz 5593, Wd 645, 645a), and many 
other eminent men down to Stdicbo [CIL vi 1730, 1731 , Orel 
**33» 1134 . Wd 648, 648 a), who died in the year 408 In similar 
forms are conceived the exceedingly numerous dedications to the 
emperors and their families, in which the names and titles, according 
to the different historical periods, arc exhibited, in the main with 
the greatest regularity They are specified m detailed indexes by 
Henzen and Wdmanne, as well as m each volume of the Corpus In 
the provinces, of course, the usages of the capital were speedily 
mutated Perhaps the oldest example of a titulus honoranus in the 
form of an elogtum (but m the dative), with the full cursus honorum 
of the person honoured, is a bthnguts from Athens, of the Augustan 
age [C.I L 111 551 ; Henz. 6436 a , Wd 1122) ; the honours are here 
enumerated m chronological order, beginning with the lowest , in 
other instances the highest is placed first, and the others follow in 
order ' In the older examples the formula " honoris causa” or 
virtutis ergo [Hermes, vi , 1871, p 6), is added at the end, as in an 
inscnption of Mytilene belongmg to the consul of the year 723 A u c., 
le 3X Bc (C/L. m 455, Orel ^iix; Wd 11046), the same, 
abbreviated [he), occurs on an inscription of about the same 
age from Cirta m Africa [CIL viii 7099 ; Wd 2384) Shortly 
afterwards the honour of a statue l^came as common in the 
Roman municxpia as it was in Athens and other Greek cities 
in the later period Each province furnishes numerous examples, 
partly with peculiar formulae, on which the indexes of Wilmanns 
vPP 673, 696 sq ) may be consulted ^ Special mention may be made 
of the numerous honorary inscriptions belonging to aurtgae, 
histriones and gladiatores ; for those found in Rome see C.I L. vi. 
10,044-10,210 

He who erects a temple or a public budding, or constructs a road, 
a bridge, an aqueduct or the like, by inscribing his name on the 
work, nonours himself, and, as permission to do so has to be given 
by the pubhc authonties, is ^so honoured by the community 
Therefore the tituli operum publicorum, though in form only short 
official statements (at least in the older period) of the origin of the 
work, without any further indications as to its character and purpose, 
partake of the style of the older honorary mscnptions Of the ancient 
and almost universally employed method of erecting public buildings 
by means of the locatio censoria one monument has preserved some 
traces [Ephem. eptgr. ii 199) The oldest instance of thus class is 
that commemorating the restoration of the temple of the Capitolme 
lupiter, begun, after its destruction by fire m the year 671 (83 b c ), 
by Sulla and continued five years later by the well-known orator and 
poet Q Lntatius Catulus, but complete only about twenty years 
afterwards Here, after the name of Catulue m the nominative and 
the indication of the single parts of the budding (as, for example, 
substrucHonem et tabularium), follows the solemn formula de s[enaii) 
s[ententia) Jactundum coeravit etdemque probavtt [CIL 1 592 = 
VI. 13x4; Orel 31, 3267; Wd. 700). Witii the same formula the 
praetor Calpumius Piso Pru{p (of about the same penod) dedicated 
an unknown budding [C I L i 594=»vi. 1275), restored afterwards by 
Trajan. On a work executed by the collegium trtbunorum piebts 
(C / L. i. 593=8 vi. X299 ; Wd 787), perhaps the public streets within 
the town, the sum employed for it is also inscnbed Precisely similar 
IS the olaest inscription of one of the bridges of Rome, the ponte det 
quattro capt, still preserved, thoueh partly restored, on its original 
ute, which commemorates its buuder, the tntmne of the year 692 

* This observation, tophed to a large number of monuments, gave 
rise to many of the sptendid eptgraphical labours of Borghesi fses 
e.g. bis dissertation upon the mscnption of the consul L. Burtndeius, 
(Euvres, iv 103 sq ). 
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(6a B.C ), L Fabricius (C l.L. u 6oa«vi» 1305 ; Orel, w-; Wil 7S8) ; 
it was restored by the consuls of .tiie year 733 (21 b c.y On pnvatoly 
erected buildings the iomuler a£ker his name puts a sunpLs /rcti (as 
also oni 8e}>ulchral msenptions) ; so>, possibly, did Pomoey, whea he 
dedicated hi» theatre as a tsm^ ol Vmua Victrix and, on Cicero's 
clever advice, as Varro* and Tiro had it from Ciceco. himseil; in^ 
scribed on itcos'TXKT (not or iseho) isse Gelliasy jitA 

X. 1). So Agnppoy whm he dedicated: his Pantheon la the year 
727 (27 B c )w mscribedi on it only the words M Afmppa, L A ««• 
terttum f 40 i* {fi.LL. vi. Syd ; Orel. 34 ; Wil 731), as alt who visit the 
Eternal City know. Ot municipal examples, it will be sufficient to 
name thoseoithemajestictempleiof Coca (6 i.L. u iiig^xtuo; Will 
7221 7^3), of Ferentiotun. with tfio measucesnents o£ the founrlatioa 
(C LL. C 1 i6£i-ri63 ; Wil. 708)1, oi the walls and toweos at Aeclstnum 
(C I £. li 1230 ; OBfd, 566 ; Hens. 6)385 ; Wil. 699)1, of the theatre, 
amphitheatre, baths and other structures at Pompeii (C.I.L. 1. 
11146, 114 T, 1151, 1031; Orel 24x61, 3294 » Honz. 6153 ; Wili 73<n 
iSQQr 1901 ) At AletriUni. a munificeo t citizon gives an< enumeration 
of a number of works executed by him m the period' oif the (Sracchi, 
m lus native town T' haae qtuu< iM/ene ser^Uk sunt d» unatu ssnUntia 
/oriesd* concord, " C / iL v. 1:166); OceL 389a ; Wil 706) ; and, more 
than a century iatni!|. Idle same i» done at Cartima, a* smalli Spanish 
town near Mmaga, by a rich, woman (C I,L li. 1956: Wil. 746). 
Military works, cxocutedi by soldiers, esiMcialiy fnequeivt m< the 
Danulman provinces, \incai, Germany and ^tain, give, in this way, 
manifold and circomstsntial mfoomation as to the mib^y adnuniW 
tration of the Romonst On. a column found near the brui^ over the 
Minho at Ai^uaet Flhviae, the modeca Chaves' m northern Portugal, 
tea coouniutWes inscribed tkeir names, probably as contributors to 
the work, with, thosoof the emperors (Vespasian andJ his sons), the 
impermL legate of the pnovince^ thw legate of the legion statiaara in 
Spam, the unpenat proewator, and the name of the legion itself 
(C.l L 11. 2477 , WiU 803) , and smularly, with the name of Trajan, 
on the ffimous bridge over the Tagus at> Alicantars, in Spanish 
Estremodura', the' namea. of the muntciipta pfmmctas Lnsttumat 
sttps cowtaAcr gua» npws pasAvs peffscnnmlt are iasembed {C,I.L. ii. 
759*762 , Orel sdi, 162 ; WiL. 804) 

As la some of the alneadyt-mentioiKd iosoriptioiis of pub&c works 
the measurements of the work to which. tb<^ refer (especially, as 
may be supposed, in the case of works of great extent, such as 
walls of towns or hnea of fortihcation, like the walls of Hadrian 
and Antoninus Plus m Bntain) are indicated, so. it eanrl^ became a 
custom la the lioinan republic to note on mtiestones the name of 
the founder of the road and, especially at the extremities of it and 
near large towns, the distances. So m the val dt Diana m Lucanta 
P. Poptlhas Laenas, the consul' of the year 622 (132 B c.)), at tiio end 
of a road bnilt by lunv, set up the fnt/ianuw PtpUvanum {CJ.L 
1. 352 , Orel. 33081; Wd 797), wluch is a geneisil Alogtum to himself, 
m which be speaks m the first person (juionufscev ab Rsgta ad Capuant, 
Ac ). One 01 tho single mUtana set up. by him is aho preserved 
\C 1 .L, 1. 55a; Benz 7174^: Wil 800), which containn only his 
name and the number ox miles. In the soane brief style are* con* 
cetved, the otlver not very foequent republican tmUarva found m Staly 
(C/X. 1. 535 >- 537 ': Hens. 53481; wU. 5O7; C.i L, i 540: Henz 

m 62261, WiL 807 ; C./X. 1, 538, 539 ; Hiene. 5333 ; Wil. 808 , 
. i. 56* ‘ Heca. 5180.; Wil. 8m; CJ.L, t. 633, Wil 812) 
down to the time of Augustus {C I L x, O895, 6897, 68^ ; Wtl. 813), 
and also the eveir more rare sp^mens from the pcoTiaccs (from’ Asia 
— C.l.L. i. 357'=* lu 479, Wil. 826, C f.L ii Csss^iii. 462, Wil. 827 , 
from; Spain — C.l.L. u C4S4*i'486 = u. 4900-4925, 4956^ Wil. 828, 
829). Augnstos intetibed on eausb railrotone on his. road across 
Spam “ a. Baetm ot Junta Augusta nd OcAanmn " (e^f. C.l L. ii. 470* , 
Wil. 832), Claudius on those of: a, road in Upper Italy kninded by 
his father Drusus " vutot Claudtam Amsustam quam Drusm P«t*r 
Alptbsts Mto patsfuchs. dsnxserat tmtnti ab Aftino (bra ftitrnim Fade) 
od ftumtn DauHvtum " (C I.L. r 8003, Sboy; Otel. 648, 706.; Henz 
3400 , WU 828). 'Ehe later milroixmes vary' gnafly in form, bof all 
contain most precious materials for ancient geografUty and topo- 
graphy ; in the volumes ol the Corpus, tlioy aoe taken, together under 
the special head vias, publum (and hero and there prtuat(u)> at the end 
of each chapter 

A similar character, resultiag' from the oombiaation of » mere 
authentic record with the peculiar form of tbe honorary inscriptioa, 
belongs to die knulred clksaes 06 tuaenptkonx op tka aqueducts and of 
tll» dldexeat hauudary^tams.. 'ffani latgw dedicatory inscnptmtis; of 
the celebrated aquaduots * of Rome (as die Aanae Marcia, Tepula 
and Juita, C./X. vi. 1344^4246, ©ret 51-53, Wik. 765; the Virgo, 
Cil.L,^ vi. 3059, Orel. 703, wih 769 ; ^e Ciaudu . 


udis^ C.IJL, vi. 


^ The charaetdr of an stogmm ia osenmed m a special) way by the 
inscriptions on bdtimphal arches, sochr as tiiat of Aumistiison the arch 
of Susa m Ptedmoni^' dating from) thn ycoe 745, (g> b tsp iC»LL. v 
7231: ; Orcii 626), and' tiaa similar one o» tbei tsnpasa. AuntsH (im 
Turinstj {C.l L. w, 78x7) of the year 747- (7 ner.)^ tuhich Puay ako 
{Hist. Nat. iiu I 136}' oeeords^ and those ol tin cither empororo at 
Rome, of which only that of Claudius, the conqueror of Britain 
(C./.Z.. vn 909, nas.; OMl.713: Wd 899), wilh the statues oChtkntelf 
and his'hui^)^ needbe meatfoDedi 
* Sea the unpcxrtmt work 06 R;. Lanenuri,' ComsMakirt. dv FrouUm 
tntorno Is acque $ gU acquedotti, &>€ (Rome, 1880). 
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ia56.-i258; Orel'. 54-36, WU. 764) have quite the character of honorary 
mscnphcms, whde' the vaoous ctppt tsrtmnalts, which mark the 
groamd belonging to the aqueduct, show the greatest analogy to 
the nuleetones (rir C l.L. vii laqya-g ; Henz. 6633, 6636 r WU. 773* 
779). The odier Italian and provincial varieties cannot be specified' 
oere. Of boundary-stones, or ovpps tsrmtsudes, some very ancient 
rooamens have been preserved. 'To the age preceding tbe Secemd 
Fume War belong two, found »t Venusia and erected. municipat 
maipstrates {C.l L 1 185, i86 ; Ordt. 3527, 3528.; WU, 863) ; they 
give a short relation of a decree, by which certain localities 'were 
declared to be sacred or public (" oof sacram out poubltcom locom 
fiss Then, follow the ctppt Graeohamt^ by which Gains Gracchus 
and his. two colleagues, as tree xnrt a^s fudttamdts adstgnandts, 
measured the agsr Campanus, for its division' among the plebs 1 hey 
ooatnia the names of fhs tses vtn in the nomkMtpre, an«a in addition, 
on the top, the lines and angleaof the cardo aAd dteumanui, according 
to the ndro of the agrtmensorss, or the boundary knes' between the 
agsr pubUous and pruuUm (C.l.L. u 553*536 ; Hena. 6404 ; Wil 
859«-86 i). From the age ot Sulla we stUl have various 1 x>undary- 
stones ^ving the Ime of demarcation between different commanities 
(between Fanutn and Hsaurum — C l.L. 1. 583, Orel, 370^ Wd. 86i , 
between Atestei Vicetia and PatavraoD — CJ L. i. 547-549, OveP 
3110, Heiu. 5114, 51 15, Wil 863, 866) To'the towaot ^me belong 
the'tormoM rtpaa Ttba^ (C /.Lli. 608*6x4 t=.vi. beginning 

m the Augustan age, and the ienmtm. of the PomoerAum of C^udius 
and Vespasian as censors, and of the collegium augurum under 
Badkaan {C.I.L. vt 1231-D2331; Orel; yro, 8ti ; Wil R43, 844), 
while others, of the consuls of the year A o; 4 (C.l L, vi. 1263 ; Orel 
3260 ; Wd. 856), ot Augustus (C.I.L. vu 1265 ; Henz. 6455 ; Wil 
852), Ac;, show the boundary between the agsr pubUcus and privahts 
With simdar objects boundaary-stones wero erected' by the emperors, 
or, under their authority, by magistrates, mostly military, in the rest 
of Italy also (as in Capua — C /.i. x 3825, Orel, 3683, wil. 858 ; at 
Poo^eu — C.I.L. X. 1018, WiK 864) and la the provinces (as in 
Syria — Cl L. m.. 183 « in Macedonia — C.l L. ui 394; i» Dalmaba 
— CI.L. m 2883: la AMoa-— G J L. viu. 7084-70^, 8211, 8268, 
10,803, 10,838, Wil. 869, 870 ; m Spain — C 1 L il. Wil 

871 — where the pratUm of a legion is divided from the territory of a 
munietptum ; m Gaul^-WiL 867 ; ih Germany, m tlie cdumw found 
ab Miltenberg on the Main, Botmer Jahrbtieher, vol Ixiv., 1678, p 
46^ Ac.). Private grounds {pedaturas) were imfreouently marked oi! 
by terminal eippt. To this dass of tttidt must be added also the 
eonous mscxiptoons mcised' upon the steps oi Roman eirotfsos, 
theatres' and amphitheatres (aeo Hubneit, Atvnati dsH’ htsMMo 
archeohgteo, vol xxviu., 1856, p. 52 sq , and vol. xxxx, 1859, p. 
122 sq ), as, foe instance, upon tnObe of the Colisco.at Rome {C I L 
VI', 1796, 1-37 ; compare 11 . Laoaamf JBuUeUtmo archeoiogtca’ntumct- 
pals, c88i). 

4. We now come to the last class of tttuU, vizj those which in the 
Corpus are arranged, at the end of each volume, under the head 
of instrwmsntuyn By this very comprehensive) term are designated 
objects which vary gteirtily among themselves, but which ase of such 
a. character as not to falll within any of the elites of Mult desenbed 
before, or the class of the tnslruimntibia the proper scnse'Of that word, 
— the laws, Ac. The UtuU oi the mstnwnmtum embrace movable 
ob^ts^ destined for public and private use, and) illustrate ^tnost 
every side of the life of the ancient Romans As systematic treat- 
ment of thenu is baxdly possible, a simpJo enwmerafaon only of their 
diiferent classes can hagiven^ without mting special' example«i, The 
fisst speexes ot them ih metrological, coraprelumding the inscnptions 
OB measures and weights The gohi and silver plate used m the best 
Roman bouses was mso always maudeed) witiv a note of its weight, — 
as IS seen, for instance, on the different objects belonging: to> the 
Hildesheim find' (see Hermes, 111., x868, pi. 469 sq-. ; Phtlologus, 
xxviii., 1869, p. 3^), the Cofbndge Umx m Northumb^and House 
(C.jr L. 'vu. B268) aud many others A second species is formed by 
dno tesserae, tokens dr maiiks^ xoostljr iw bronze, booe and ivory, but 
also' earthen, of which the most mtesesting are the so-called) ttsserue 
gladsaiorute, hide staves o£ bone with holes at ttic top^ and wtOb 
names ot slaves or freedmen and consular dates upon' them, the 
relatmnr ot which, to the nutuera giiMdaforMi is by no. means oertain 
(see C./.t. 1. 717 sq, and Hermes, xxL p. 266; Ekem, Mus. xli 
Pi 527 ; xht. p. zaa ; Berk phtl, Woch.y 1888. p. aqj. The othet* circular 
tesserae, (the so-called tesserae theatraks^ oi ivory oc bona wvtb 
emblems and short inscnptions, partly Giteeb and Latih, usea to-be 
aitnbuted to thn ludi staenin (sen Henzen, Alnnak dttl' JntMmtb 
orakeoiagtea, vol. xix.. 1848, p; 273 sq., and vol xxu., 1856, p. 3^'iq ) 
and to- other /tnfo; but this aocoOiit has been* ouestioaed (tluelsen- 
BuUett. detP ImAttuto, 1896) p. 227). A third species is that of 
inscnptions carved, loncnbw, painted) os stamped opoh’ Vaxuous 
raathnals, raw or fiunnifaoturod, fortcade or houketelai ute. Such 
euo, to bevtd witthi, iha most solid! agd heavy, tbs insCriptioar cawed 
or painted on> masses of stooc^ mostly coiunum, in the quasnss, amd 
psesesved extber 00 the rocks tbsmsHves m tiro ^harslet be on the 
rbaghlr hewn bloekt> transpended! to the Roihan empemsnt on tlie 
‘Mbwr bank. Gmriokis tpecunenr of the firat kusd ass' preserved ih 
Lebanon^ and. imthe'v north ' <d Eto|^d, neab HadBairsi Will and 
ebewherti; ea Imd sdeoad bo^ be oonsuked ailehvaed troatiks' by 
PAdxB L. Bruroa-f^ isBitesoni del adOrnii greoai,^ in ihoMowiadi' dsh 
i* luetstuta emdsaoitigted, Voh xlii'., 1870, pp ra6*2a4). Of a kindved 
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chwraotes are tiie inscnixtions, mostly stamped on engeaved Ui. the 
mouldy of pigs of Silver, bronze and lead (and pevitork found) in 
thfi) Roman mmee in Spma aad England (see Huhoer,^ ** Rdmische 
Bleigruben m Batanmen," ui Shetntschts Mustum Fhtlologt0^ 
voL xi^, 1837, p. 347 and C.l.L. viu. aso sqk ; Way^ Archa0Oh 
logHiOl JourmU, voL xvi., 1859, p. *3, and vol. xxiXL, i866j p, 6^). A 
fourth speaes of Mt 4 Jt of this class is staictly related to the military 
mstitutuuia of the. Romans empire Many of the weapons are marked 
with the nanies of the bearer and of the military corps to which ha 
belonged, r-HS^ for example, the buckles of their shields (sea Hubner, 
" Rdmieche Schildhuckel,'' m Atvhaalog$jrh*«pumpJitscfUf MtUet* 
ltmg$H <M», 06 tfitreitch, vol. u., 1878, p. 10^ sq..; by iar the bast extant 
speomen is the umbo of a legionary soldier of the eighlhi legion found 
in the Tyne near South Shieldsi C ZX. vu 493), and aomettmea the 
swords, aa that of) Tibenus from Maine (now in tiiie British Museums 
see BoHtur IVtncAeimannsfiragmmm oi 1848). The leaden glandes 
used by the fundtiores^ tbeshngots„mithe Roman army bear conoiis 
historical insfiriptioos. (see C,J L. i; 642 sq., Ephem. eptgtt, vL 
and, on the qneshon of the authentiaty of many of them, Zange* 
meister, CL L.'w , 3Si* sqqvh Special mention must be made also 
of the leaden seals or marks ipullae^ evidently of military ortgm 
(perhaps, to be borna by the soldiera as a countersign), which have 
been found, in many parts of England (<u / L, vu. 1260 : Epkem. 
eptgr. ui. 144, 3Jt8,iw.,309>, vut 346). Of the highest interest are the 
m^xtold productions’ 08 tha* Roman tilh and t^ick kilns (C.LL. xv. 
iMacryptiones laUmm ; cf Descemet in the BiblwtMaue det icoUs 
franf^isfs^, voL xv ). Next to the tiles with consular dates madnat 
Vidcin {C,I L, i. 777 sqq.)) those signed with the nama of legions at 
other mihtary corps, and employed in the various military buddings 
of these, are especially worthy oi mention , th^ form' an important 
chapter in every geographical part of the Corpus^ But private 
persons, toOi e^ecially. the rich laadcd proprietors), and afterwards 
the emperors and then) kinsmen, kept large fi&tkmaa,, and thcor 
manufactures — hies of every description andi other ear^enware — 
were spread over the Raman empire (Dressd, UnUrsuchungtn' libgr 
dtt Chrotwlagi* der ZiegAisietnpeh det Gens DotnUta^ 188S- , C I L.xv) 
The different sorts of. earthen vessels and lamps, the fragments of 
which are found in great quantities wherever Pioman setllemeots 
occurred, are arranged at the end of, each volume of the Corpus and 
are-c<Jlected m vol xv. p?a-t u p. iv On the maker's marks on earthen- 
ware, see Haherl, La^PoUna auU^m partanie (1893).: Drageodorf, 
" Ter)Ca SigdlEitaij" in Bonn. J<t)rrbuch. xcvi i8t On Roman lamps 
and their macraptions the accurate catalogue of the Viennatcolloction 
by Kenner (" Die antiken Thonlampeu dos K K. Muuz- und Antiken- 
Cabinctea und d«r K. K Ambraser Saimnlung," m the ArcAw fw 
Kund* btierMtcMschor Gosokuhisqttollen, vol xx., Vienna, 1838) may 
be consulted wUhi advantage. The chief deposit of earthenware 
fragments, the Monte (astacao in Rome, has been explored by 
Dressel (“ Ricerche sul Moiitotostaccio,” m the dnwaf* dell’ InsUtuto 
archeologfco, vol x, 1878, p iiS-iga), InscnpRons are found on 
various classes of vessels, painted (aa the consular dates on the large 
dolta for wine, oil, &c., see Schone, C I L. iv. 171 sq., and. Ephem. 
eptgr L. i6o sq.), stamped on the clay wben\stjll wet or m toe mould, 
and scratched in the clay when dry, like those on the Avails of ancient 
buildings in Pompeii, Rome and other places of antiquity Like the 
correspondmg, Greek ware, they contain chiefly names of the makers 
or the merchants or the owner^ and can be treated in a satisfactory 
manner only when brought together m one large collection (C / L 
XV. part 11 ), inasmuch as, besides being made m many local potteries, 
they were exported prinapally from some placesin I^y {e.g. Arezzo) 
and Spain, m nearly every direction throu^out northern and western 
Europe, the countries outside the Roman frootiora not excluded 
Vessels and utensils otf glass and of metal (gokl, silver and ei^eciaily 
bronze) were- also exported) from) It^y on a large scale, as £s being 
more and more readily recognized even by those antiquaries who 
formerly were wont to assume a local origin fas all bronze finds made 
m the north of) Europe-, These utensils, ornaments and other objacts 
made of precious metals (sucli as cups, spoons, mirrors, fiWaa, rmgs> 
gems),, not unfrer^ently bear Latm inscnptionB On the vezy 
ancient silver and bronze caskstst for hedding valuable artidea of the 
female toilet, which have been found at Praeneste,. are inscribed, in 
addition to the namea of the artist and oi the donor, ocBurangronce. 
the names of the. persems in the mythical representations engravoo 
upon them (C.J.L. i. 54-60, 1500^ ^6^1 ; Jordan, Krtiiseke BMtmdqe 
Mm Geschtcl^' dear UttnntscJten Spracho, !l^hn, i870>p. 3sq ) Inthe 
anoient well of the Apolltnaras^ near Vicarello m Tuscany, 

three silver caps have been found with circumstantial itmsianes 
" a Ga 4 n ^c) Mcmam " engraved upon them, evidently' gifts 
to thevhvinity of toe bath for recovered health presented by travdleis 
UovMf the seroote- eity named (Hienzen 32x1^. Snrnlar is tbs' Rndge 
Cup,^ found m. Wiltshire and pressiTved Afii’ivich Castle, whmh 
contains,, esigraved in bronee, am itinerary along aome Roman 
statioas.in toe OKNCth of England (C 1291). The mscdptions 

of the/ Htldesheim sdyer find' and others of a. smiilar characteir faaeve 
beeiv abeady nxentiosied aad many examples^nbghl; be etmmerxtod 
beaidesi. On the ancient glass ware and toe macnptiona on it the 
splendid) worhs. of Pevdle (fitstoiro da I’eat do m verrada dans 
fanU^nttii tSyaji and Froehner {L* VerretoM ttmttgmi descripittm 
da la> aaSaaftoH ChalmK Pans, 1879) may be consulted; on tim 
Cb ri sfiu w ftasaes that of Garruceii {Vetri ornate do figtm m ero iterah 


fiar etnuiert det ottisHant prtnutun it Rernta, Rome, 1858) ; on the 
makers' marks on bronze objects, Mowat, Marques de bnonaters snr 
obpets trouvis au rapportia en L ranee (1884) (extracted from BulfeHn 
i^rapMque, 1883-1884). The last spwies of htalt is formed' liy the 
stamps themselves with which the inscriptions on many of the objects 
already named oee prodlioed They are mostly of bronze, and con- 
tain names ; bat it is not easy to say what sort of objects were 
marked witin them, as. scarcely any article stamped with m still 
existing stamp has. been found. Amon^ the materials stautoed 
leather also is to- be mentioned. One class only of stamiis diners 
widely from the rest, — the oculists? stamps, engraveil mostly on 
steatite (or similar stones), and. conlmntng remedies against 
diseases of the eyes, to be stamped on. the glass Ixiwla m which 
such remedies were sold, or on the medicaments themselves (see 
Groiefend, Dm SUmpd dtr rfimsrkm) Atugendrete gasamnttU tmd 
erJtldrt (Gibttin^ea, 1867) , de Viilcfbsse and Th&lenat Ccuheis 
d'Qcultstas.mmatns (188 2) ; Esp^candieu, Beetml dos cachets dloeultstes 
romams (1894). 

IV. The other great, class oi mscnptions above referred to, the 
tnsiruntenia or leges, the laws, deeds, Ac , preserved generallv on 
xnetali and stone, from' the. natnre of tiie- case, have tm \m conaidarcd 
chiefly with regard to' thear contents ; their foma. is not regulated 
by such constant rules as that of thahteh, so far as may be inferred 
from the state of completeness m which they have hero preserved 
The rules for each spei^' class therefore, thofigh, generally speaking, 
mazntamcdt-4is was to be expected of Rotn^ institntions.— with 
remarkable steadioess from, the earliest times down ta a late period, 
must be based upon a compreheaisive view of all the examples, in- 
cluding those preserved by ancient wnters, and not in the monu- 
mental form. These doenraentt are, as a rule, mased on bronze 
plates (only aome private acta are preserved on wockI and lead), 
and therefore have theur pecuhar fonn of writing, abbreviation, 
mterpunotian, &c., aa has. been already explained. The older 
Roman laws are miw collected, m trustworthy texts, m the Corpus, 
vol i : of the documents belonging to the later period a very 
comprehensive sylloge is given la C. G. Bruns's Ponies juris Jivmaaa 
attitqui. 

1. Among the earhest occasions for committing to writing agree- 
ments, which may ba supposed to have bocsn originally verbal only, 
must certainly be reckoned intetna.tion.d transaotions {leges foederts 
or foedera^ At tlie head oi the prose tecottls written in the Latm 
language we find the treatum of alhance of 1 ullns Hostihus with 
the Sabini (Dionysius Ualic m. 33), of Setvjus Tullius with the 
Ibatini (Dionysius iv 26 , Festus p. 169 ; this was, partly, at the 
same time, as will afterwards appear, the ddist document of the 
sacred class), of the second Taxqumms with Gabii (Dionysius iv, 
38 ; Festus, Epu. p 36) They are followed, m the oldest republican 
penod, by the celebrated foederxe with Carthage , by the jiacts ad 
^ Cassius Vecellmus with the Latim of the year 261 (493 a c ), 
which Cicero seems to have seem still m the fovum behind the rostra, 
wntten on a bronze column. {Pro Balbo, 23, 33 , sec also Livy m 33 , 
Festus p. 166 , and Mommscn?s Rotntsche Porschungen, u i'53 sq ) , 
and by the josdus Ardeattnunt of 3*0 (444 u c ) mentunied by Livy 
(iv 7) Of all these documents nothing has been presorvod in. an 
authentic form, save some feAV Wiords quoted f romi them by tlie anaon t 
grammarians. Of one foedus only is tliere a fragment »tiU m exist- 
ence, relating to the Oscan cwttas libera Bantia {C 1 L 1 197) , it 
contains the clausula oi the foedus, which was wntten m Latm. and 
m Oacan (see Apui ia). On account of this peculiar circumstance, 
the dc^ument gave occasion to Klenze, and afterwards to Mommsen, 
to resume (for the sake of Roman jurisprudence, m the first instance) 
inquiry into toe Oscan and othes Italian dtalrcts. Some other 
Roman foedera^ are preserved only m Greek, e g that with the lews 
of the year 594 (t6o 8 c.) (Josephus, Ant xu. 6. no) homo otoors, 
made with the same nation Iwtwcen 6ro and 615 (144 and 159 ft c ) 
(Jos Ant. xm 5 G and. 7. 8), are monttoned in an ahndgt^ form 
only, or riven m that of a senatus consuUum, to which they must 
formally be asenbed Amongst the foedera may be reckoned al.so the 
cunous oath, sworn, perhaps, according to a general rule obtaining 
for all ctxntalea foederatae, by the otieens of a Lusitanian appidattn, 
Antuim, to Gat»» Caesoc on Ins aocesnon to the throne m a..i>. 37 
{ C . r . L . u. 172 ; WU. 2839). 

Closely related to the foedera are the pacte between communitifn 
and private uuhviduaJs, respecting patronaitu or hospttium {tabulae 
patronatus et hospUtu, also, when in small portable form, tesserae 
hoapttalea ; cf. Plautus, Poen. 1027, of which many speoimets from 
the sod ofi the republic down teua late penod of the empire have Ixivn 
preserved (seeGasaerac Msmom dell’ Aoademus dx Torino, vol. xxxv , 
1831, p. I sq , and Momoisent Rdmtscha Porschtmten, i. 341 sq.). 
Of the nunKroim examples scattered through the different volumes 
of the Cetepuamayba quoted tbeteesara Pimdona.cootaiaioff the pact 
of hospiiiahty between the oonmumity oi Fundi and a certain T t 
Claudius (waoi cannot, wito cartomty, be idontified)> toe oldest 
iutbertO) koown^. in toe form oC a bronze fish i. 532 , Hens. 

7000; WiL 28.^, toe fB&Mfd at the paptsi Gmsenstunt in Africa;, 
ddivetang tlt0paitranate.tO’L.. Domithis Alienobaiinis, Nero's grand- 
father, in 742 (to Bxi^ ii» tos afterwards ariamn fona< of a tabelJm 
fasttgaiaL to be fixed, m the atnum 0# the person bonoased (Orek 
36913 : WiL 2&3Xt) ; tostof tba ctoUaa PalSOnttna with a pertqptmm 
named Aetes> Ltdmt at the yeas 752^ (a sue )i {Ephem, ap*ipr^ L4t ; 
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Hefmts, V., 1871, p, 371 seq ) , that of Lactlbula, m Spain, with one 
Q. Manus Balbus, of a o. 5 (C 1 .L, u. 1393) ; that of the Bocchortiant 
on the island of Majorca, of a,d. 6 {C.l.L. u. 3695 ; Wil. 2851) ; the 
four relating to C. Sihus Aviola, dating from a n. 27 to 28, all found 
at Brescia {C.l.L. v, 40Z9-4922) , that of the colonta Julta Aug 
Ugtonis vtt. lupusuctUy in Africa, with the imperial legate Q. lulius 
Secundus, of a o. 53 (C / i- vui. 8837, Wif. 2831), that of two 
genttUtaUs, the Desonct and Irtdtavt, of the gens of the Zoelae, in 
Spain, now in the museum of Berlin, which contains an older act of 
the year 27, and another more recent of the year a.d. 127 {C.J.L. u. 
2(>33 , Orel 15O) , that of the respubhca Pompelonensts (Pampeluna 
in Spain) of a.u. 183 {C.l.L. il. 2900 ; Wil. 2834) ; that of the 
Segtsamonenses, m Spain, of a D 239, now in the museum at Burgos 
{Ephem. eptgr. 11. 322) ; that of the /ubn subtdtant {t,e. subaediam, 
qui sub aede consistunt) of Cordova, of a.d. 348 {C.J.L. u. 2211 ; 
Wil. 2861) ; and, in addition to many others, those found together at 
Rome, on the site of the palace of Q. Aradius Valerius Proculus, and 
belonging to him and other members of his family, from divers 
African cities and executed m a D. 321 and 322 (C I L. vi. i684*i688 , 
Orel. 1079, 3038) 

2. Hardly inferior in antiquity, and of superior value, are the 
remams of laws in the stricter sense of the worci {leges a.nd plebssctta), 

S ireserved to us in the ongmals, although unfortunately only in 
ragments more or less extensive. Of those laws the oldest and most 
important are the lex Actlta (for so it is m all probability to be styled) 
repetundavum of the year 631 (6 I L. 1. 198), which is mused on a 
bronze table about 2 metres broad, in 90 lines of about 200 to 240 
letters each, and therefore extremely inconvenient to read, and the 
lex agrana of O43 (m b.c ). written on the reverse of the table of tlie 
Aulia, abrogated shortly afterwards {C.l.L. 1. 200) ; this is the third 
of the celebrated laws of C Gracchus bearing u^xm the division of 
public lauds Ihcn follow the lex Cornelia de viginti quaestoribus, a 
fragment of Sulla’s legislation, the eighth table only, of the whole set, 
being preserved {C I L.i 20a) , the plebtscUum de Thertnensibus, on 
the autonomy of Termessus in Pisidia, proposed by the tribuni plebts, 
m 682 (72 B c ), one of four or live large bronze plates (C I.L t. 204) ; 
the lex liubna de civxtate Galltae ctsalptnae of 705 ^49 b c ), written in 
a new and more convenient form (belonging as it does to Caesar’s 
legislation), in two columns, with numbered divisions, being the 
fourtli out of an unknown number of plates {C.I L. 1. 205) ; the 
lex Julta muntctpahs, or, from the place where it was found, the 
tabulae Heracleenses of 709 (45 B.c,), written on the reverse of the 
much older Greek law of that commumty, preserved partly at 
Naples, partly in tlie Bnbsh Museum (C I L. 1. aoo), also a fragment 
of Caesar’s general municipal institutions , it contains a curious 
passage relating to the public promulgation of laws (v. 13). These 
are the laws of the Roman repubhc preserved m important frag- 
ments , some minor ones (brought together in C.I L. 1. 207-21 1) may 
be left out of account here. In the imperial age, laws m general were 
replaced by senatus consulta or by imperial decrees. It was also in 
the form of a senatus consultum that the leges de tmpeno, on the 
accession of the emperors, seem to have been promulgated. An 
example of such a law, preserved in part on a bronze tablet found at 
Rome, IS the lex de tmperto Vespastani {C I.L vi. 930 , Orel. i. 567) 
There is, besides, one special category of imperial constitutions whicn 
continued to be named leges, viz. the <.onstitutions given by the 
emperors to the divers classes of ctvitates, based upon the anaent 
traditional rules of governmuiit applied to Rome itself as well as to 
the colomae and munictpta. Of tins sort of leges some very valuable 
specimens have come from Spamsh soil, viz. the lex colontae Jultae 
Cenetivae Urbanorum stve Ursonts (nowOsuna), given to that colony 
by Caesar in 7Z0 (44 b c ), but mciWl, with some alterations, m the 
time of Vespasian, of which three bronze tables out of a much larger 
number remain (Hubner and Mommsen, Ephem. eptgr. u. 150 sq. 
and 221 rq.) , tlie lex Salpensana and the lex Malacitana, given to 
these two muntetpta by Donutian, between a.d. 81 aad 84, each 00 
a large bronze plate, written respectively in two and in five columns, 
with the single chapters numbered and rubricated {C.I L. 11. 1963, 
1964; compare Mommsen, “The Stadtrechtederiatemischen Gemein- 
den Salpensa und Malacca in der Frovuu Baebca," in the Abhand- 
lungen ^ sdchstschen Gesellschaft der Wtssenschaiten, phtlol.-histor 
Classe, vol. 111., 1857. p. 363 sq ) , the lex metalli Vtpascensts, given, 
with ail probabihty, by one of the three Flavu, as a constitution to a 
mimng aistnct of southern Portugal, one bronze plate numbered ui. — 
three or more, therefore, being lost (see Hubner, Ephem. eptgr. m 
Z63 sq. and, for a p<mular account, the Deutsche Rundschau, August 
1877, p. 196 sq). The so 'Called nuhtary diplomas, although m 
certain respects nearly related to the leges of the later penoa, are 
better placed along with the impenal decrees. 

3. A third species of official documents is formed by decrees of 
the senate of Rome, of the analogous corporatioos in the colontae 
and muntetpta, and of the divers collegia and sodaltcta, constituted, 
as a rule, after a similar fashion and debating in nearly the same 
way as the Roman and the mumcipal senates. The oldest Rinnan 
smofws consulta are those translate into the Greek law guAge and 
contaimng treaties of alliance, as already mentioned. They are 
preserved either on monuments or by anaent authors, as Josephus 
e.g. the fragment found at Delphi, from the year 368 (186 B.C.), and 
the ssMo/vs consultum Thtsbaeum, from Thisbe m Boratia, 584 (170 
B.C.) {Ephem. eptgr. i, 278 sq., u. 102, and Job. Schmidt, Zett- 


schrtfi der Savtgny-SHfiung, vol. iii., 1881), those of 616, 619, 621, 
649 (138-105 B c ) (C. /. Graec. 2905, 2908, u 2485, 2737 ; Le Bas 
and Waddington m. 193-198; Annalt dell' InsMuto, vol. xix 
1847, p. 113 ; Ephem. eptgr. iv. 213 sq ), and those relating to the 
Jews, dating from 615, 021 and 710 {tjg, 133 and 4A b c.) (Josephus, 
Ant. xui 9 2, XIV. 8 5 and 10 9). The two oldest senatus consulta 
wntten in Latin are also preserved m a more or less complete form 
only by ancient authors ; they are the sc. de phtlosophts et rhetortbus 
of 593 (161 B.c.) (Gellius, Noct. Alt. xv. 11. 1) and that de hastis 
Marius of 653 (99 b.c.) (Gellius iv. 6. 2). The only one belonging to 
the oldest period preserved m the ongmal Latin form, of which only 
a part exists, together with the Greek translation, is the sc. Luta- 
itanum, relating to Asclepiades of Clazomenae and his companions, 
dating from 676 (77 b c.) {C I.L. 1. 203). The rest, belonging to the 
later epoch from Cicero downwards, atxmt twenty in number, are 
mostly preserved only in an abridged form by ancient waters, — such 
as Cicero, Frontinus, Macrobius, — or in Justinian's Dtgesta (see 
Hubner, De senatus popultque Romant cults, Leipzig, 1839, p 66 sq ) ; 
a few exist, however, m a monumental form, complete or in frag- 
ments — as the two sc. on the ludt saeculares, dating from 17 b c and 
A.D. 47, preserved on a marble slab found at Rome {C 1 L vi 877) , 
the fragments of two so. in honour of Germanicus and the younger 
Drusus, from Rome, on bronze tablets {C.I L. vi. 911-912 . Henz. 
5381-5282) ; the two sc. Hostdtanum and Volustanum, containing 
regulations for the demohtion and rebuilding of houses m Rome, 
luased on the same bronze plate, found at Herculaneum, dating 
from Nero s time, between a.d, 41 and 46 and from 56 (Orel. 3115 , 
Mommsen, Berichte der sdchs Gesellschaft der W issenschaften, pktlol - 
htstor. Classe, 1852, p. 272 sq.) ; and, of a later period, the sc Cas- 
stanum or Nontanum of a.d. 138, containing a market regulation for 
the saltus Beguensts m Africa, where it has been found preserved m 
two examples on stone slabs {Ephem. eptgr u 271 sq , not complete 
m Wil. 2838), and the fragment of that for Cyzicus, belonging to the 
reign of Antomnus Pius {Ephem. eptgr m. 156 sq ) There exists, 
besides, a chapter of a sc , relatmg to the collegia, inserted m the 
decree of a coUegtum at Lanuvium, to be mentioned below. Of the 
municipal decrees, of which a greater number is preserved (see 
Htibner, De sen. popultque Rom actis, p 71 sq ), only a few of the 
more important may be mentioned here : the lex Puteolana de 
parteh factundo of 649 (105 b c ) {C.l.L. 1. 577 , Orel 3697 , Wil 
697) ; the two decreta (or so-called cenotaphta) Ptsana m honour of 
Lucius and Gaius Caesar, the grandsons of Augustus, of a d 3 {C.I L. 
XI. 1420, 1421 ; Orel 642, 643 , Wil. 883) ; the decretum Lanuvinum 
of a.d. 133, containing the regulations of a collegium funercUtetum, 
styled collegmm salutaro Dianae et Anttnot (Orel 6086 ; Wil 319) . 
and the decretum Tergesttnum, belonging to the time of Antoninus 
Pius {C I L.v 532 ; Henz. 7167 ; Wil 693) There are, however, 
more than thirty others preserved, some of them, such as those from 
Naples, wntten in the Greek language Of the third speciaUty, the 
decreta collegtorum, only the lex coUegtt a^ae of the ist century 
^anm, AU* de' fratellt arvalt, p. 70; Rudorfi and Mommsen, 
Zettschrtft fur Rechtsgeschtchte, vol. xv., 1850, pp. 203, 343 sq ), and the 
lex collegtt Aesculapti et Hygtae, of 153 {C.l.L. vi. 10,234 ; Orel. 2417 , 
Wil. 320) need be mentioned, here , many more exist. One of them, 
the lex collegu Jovts Cement, dating from a d 167, found at Albumus 
major in Dacia, is preserved on the ongmal tabella cerata on which it 
was wntten (C I L. m. 924 ; Henz 6087 ; Wil 321). 

4 The fourth species 01 xnsirumenta are the decrees, sometimes in 
the form of letters, of Roman and mumcipal magistrates, and of 
the emperors and their functionanes, incised, as a rule, on bronze 
tablets. The oldest decree m the Latm language which has been 
preserved is that of L. Aemihus Pauius, when praetor in Hispania 
Baetica, datm^ from 189 b c., for the Turns La!k:utana in southern 
Spam {C.I L u 5041 , Wil. 2837) ; of the same date is a Greek 
one of Cn. Manhus, consul of the year 365, for the Heracleenses 
Canae (Le Bas and Waddington n 588). Then follow the famous 
eptshtla consuium (falsely styled senatus consultum) ad Teuranos de 
bacchanaltbus, dated 568 (186 B c ) {C.l.L. 1. 196 ) ; the sentence of 
the two Mmucu, the delegates of me senate, on a dispute concerning 
the boundanes between the Genuates and Vituni, 117 b c {C.I L 1 
199; Orel. 3121; WU. 872) , and the eptstula of the praetor L. 
C^ehus (perhaps Sisenna), the praetor of 676 (78 b c ) ad Ttburtes 
{C.I.L. 1. 201). These bdong to the republican age. From the 
imperial penod a great many more have come down to us of varying 
qu^ty. Some of them are decrees or constitutions of the emperors 
memselves. Such are the decree of Augustus on the aqueduct of 
Veoafnim {C.IJL. x. 4842 ; Henz. 6428 ; Wil. 78^^ ; that of 
Claudius, fouud in the Val di Nona, belong!^ to a.d. 46 (C./.L. v. 
3050 ; Wil. 2842) ; of Vespasian for Sabora in Spain (C.I.L. li. 
1423)^ and for the Vanacini in Corsica (OteA.. 4031) ; of Domitian for 
Faleru (Orel. 3x18) ; the epistles of Hadrian nslating to Aezam in 
Phrygiiu added to a Greek decree of Andius Quietus {C.I.L. ui. 
355 ; Henz. 6955), and relatmg to Smyrna, in Gieek, with a short 
one of AntoUmus Pius, in Latin {C I L. m. 4IZ ; Orel. 3119) ; the 
decrees of Commodus relating to the saltus Burunitanus m Africa 
IC.I.L. vui. 10,370 ; cf. Efit. eptgr. v. 471) ; of Sevems and 
Caracalla for Tyra (Akkennan in MoesiaL Latm and Greek {C.I.L. 
ui. 781 ; Hexxz. ^^429) ; of Valerian and Gallienns for Smyrna, also 
Latm and Greek (C./X., ih 412) , of Diocletian de pretus rertim 
venah/ttm, containing a hxig list of {^ces for all kinds of merchaadbei, 
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preserved itt divers copies more or less complete, m Latin and Greek 
\C I L, HI 801 sq ; compare Ephem epigr iv i80j and, as similar 
monuments, the ux portus of Cirta, of a d. 202 WU 2738, and the 
fragment of a regulation for the importation of wines mto Rome, 
Hens 5089, Wil 2739) ; and some 01 the age of Constantine, as that 
relating to Hispellum in Umbna (Henz 5580 ; Wil. 2843), that of 
Julian found at Amorgos (C / L m 459; Henz 6431), and some 
others, of which copies exist also in the juridical collections Of two 
imperial rescripts of a still later age ad 413, fragments of the 
onmnals, wntten on papyri, have been found in Egypt (see Mommsen 
and ]aMi,Jahrbi 4 ch dtsgetnetnm deutschen Rechts, vol. vi ,i86i,p. 398: 
Hanel, Corpus legum, p 281) Imperial decrees, granUng divers 
pnvileges to soldiert, are the dtblomaia mtlitarta also, mentioned 
above, incised on two combined bronze tablets in the form of 
diptycha (L Renier, " Recueil de diplomes mihtaires ” ; C 1 1 in. 
842 sqq , 1955 Wil 2862-2869), Wonging to nearly all emperors 
from Claudius down to Diocletian Though not a decree, yet as a 
pubhcation going back directly to the emperor, and as being pre- 
served in the monumental form, the speech of the emperor Claudius, 
delivered m the senate, relating to the Roman citizenship of the 
Gauls, of which Tacitus gives an abstract (/I n« xi 23), ought also to 
be mentioned here , it was engraved on large bronze slabs by the 
public authority of Lugudunum (Lyons), where a large fragment of 
it is still preserved (Boissieu, Inscriptions antiques de Lyon, p 132 
sq ). Another sort of decrees, relating to a great variety of subjects, 
has to be mentioned, emanating, not directly from the emperors, but 
from their functionaries. Such are the decree of the proconsul L 
Helvius Agnppa, of the year a d 68, on the boundaries of some 
tribes on the island of Sardinia (C / L x 7852 ; Wil 87211) , that 
of the prefect of E^pt, Tibenus Julius Alexander, wntten in Greek, 
of the same year (C. I. Graec 4957) : that of C Helvidius Pnscus, 
on a similar question relating to Histomum, belonging perhaps to the 
end of the 1st century (Wil 873) ; that of the legate of Trajan, C 
A Vidius Nigrinus, found at Delphi, in Greek and Latin ^ I L 111 
567 ; Orel 3671 ; Wil 874) , a rescript of Claudius Quartinus, 
perhaps the imperial legate ol the Tarraconensis, of the year ad 119, 
found at Fampluna {C I L 11. 2959 , Orel, 4032) ; tlie epistle of the 
praejccU praetorio to the magistrates of Saepmum, of aboi’t a d 166- 
169 [C I L IX 2438 ; Wil 2841) , the decree of L Novius Rufus, 
another legate of the Tarraconensis, who ex tilia recitavit, of a d 193 
(OIL u 4125, Orel 897 ; Wil. 876) ; the sentence of Alfemus 
Senecio, then subprefect of the classis praetoria Misenensis, belonging 
to the beginning of the 3rd century, formerly existing at Naples 
{C I L X 3334) . and some others of the 4th and 5th centuries, not 
requinng specific mention here Quite a collection of epistles of high 
Roman mnctionancs is found in the celebrated inscription of Thongny 
(Mommsen, Berichte der sacks Gesellschaft der Wissenschaften, 1852, 

R 235 sq ) The letter of a provincial functionary, a priest of Galha 
arbonensis, to the fabri subaedtant of Narbonne, of the year 149, 
may also be mentioned (Henz 7215 ; Wil 696 a) To these must be 
adtfed the tabulae alimentanae, relatmg to the well-known provision 
made by Tr^an for the relief of distress among his subjects, such as 
that of the Ligures Baebiani (C / L ix 1455 , Wil 2844) and that 
of Veleia near Parma (Wil 2845) , while evidence of similar institu- 
tions is furnished by inscriptions at Tarracina, at Sicca in Africa, and 
at Hispalis m Spam (Wil 2846-2848 , C I L 11 1174). At the close 
of this long list of official documents may be mentioned the 
libellus of the procurator oj>erum publicorum a columna divt Marct 
of the year 193 (C / L vi 1585, Orel 30, Wil 2840) and the 
inierlocutiones of tne praefecH vigilum on a lawsuit of the fullonts 
of Rome, of a d 244, inscribed on an altar of Hercules (C I L vi 
266; Wil, too). These documents form a most instructive class 
of tnstrumenta 

5 Many documents, as may be supposed, were connected with 
religious worship, public and pnvate The oldest lex temph, which 
continued m force until a comparatively late period, was the regu- 
lation given by Servius TuUius to the temple of Diana on the 
Aventme, after the conclusion of the federal pact with the Latmi, 
noticed above Mention is made of this ancient law as still in force 
in two later documents of a similar character, viz the dedication of 
an altar to Augustus by the plebs of Narbo in southern France, 
of A D 764, but existum only, at Narbonne, in a copy, made perhaps 
in toe 2nd century (C I.L xu 4333 , Orel 2489 ; Wil 104), and 
that of an altar of Jupiter, dedicate at Salonae in Dalmatia in a o 
137. still existmg m part at Padua (C /.L iii 1933: Orel 2490 ; Wil 
163) Another lex fans stiU existing is that of a temple df Jupiter 
Liber at Furfo, a vtcus of soutbem Italy, of the year 696 (58 b c.), 
but copied, m vernacular language, from an older original {CJ.L 
1 603 , Orel 2488 , Wil. 105 ; compare Iordan m Hermes, vol. vu , 
1872, pp. 201 sq ) The Iwts of objects belonging to some sanctuaries 
or to toe ornaments of sfatues are cunota, such as those of toe 
Diana Nemorensss at Nexm (Henz. Hermes, vol vi , 1871, im. 8 sq.), 
and of a statue of Isis w Spam (Hiibner, Hermes, vol i„ pp 345 
sq ; compare C 1 L ii. 2060, 3386, Orel 25*0, Wil 210), and two 
synopses from a temple at Cirta m Africa (Wn 2736, 2737) The 
sories given by divimties may also be mentioned (see C,/X i, 267 
aq. ,* Wil> 0822). To a tem^O also, ^n^h in of a secular 
character, belonged a monument of toe behest historical import- 
ance, Viz. toe Index rerum a se gestofum, incised oh bronze slabs, I 
copies of which Augustus ordered to be placed, in Latin and Creek, ' 


where required, in the numerous Augustea erected to himself in 
company with the Dea Roma. This is known as toe Monumentum 
Ancyranum, because it is at Angora in Asia Mmor that the best 
preserved copy of it, m Greek and Latin, exists; but fragments 
remain of other copies from other localities (see C.I L. in 779 so., 
aind the special editions of Mommsen, Berlin, 1863, and Bergk, 
Gottingen, 1873). Among the inscriptions relating to sacred build- 
ing must also be reckoned the numerous fragments of Roman 
calendars, or fasti annt Juliant, found at Rome and other places, 
which have been arranged and fully explained by Mommsen (C LL. 
1 , and ed , part ii. ; compare for those found 111 Rome, C 1 L vi. 
2294-2306) Local, provincial or municipal calendaria have likewise 
been found (as the /ertale Cumanum, C.I L 1 part 11 ji 229, and the 
Capuanum, C.I L x 3792. Many other wge monumental in- 
scriptions bear some relation, more or less strict, to sacred or public 
buildings. Along with the official calendar exhibited on the walls 
of the residence of the pontifex maximus, the list of the eponymous 
magistrates, msenbed by the order of \ugustus on large marble 
slabs, was publicly shown — the fasti consulares, the reconstruction 
and illustration of which formed the life-work of Borghesi These 
have been collected, down to the death of Augustus, by Henzen, and 
TOmpared with the additional wntten testimomes, oy Mommsen, 
in toe Corpus (vol. 1 , 2nd ed , part 11 ), along with the acta trium- 
phorum and other mmor fragments of fasti found m various Italian 
communities, while the fasti sacerdotum publicorum popult Romani, 
together with the tabula fenarum Latinarum, are given in the volume 
devoted exclusively to the monuments of Rome (vol. vi 441 sq , 
compare Hermes, vol v , 1870, p 379, and Ephem. eptgr 11 93, 
111 74, 205 sq ) Documents of the same kind, as, for example, the 
album ordinis Tkamugadensis from Africa (C 1 L viii 2403, 17903), 
and a considerable mass of military lists {latercula, of which those 
beiongmg to the gamson of the metropolis are brought together 111 
C.I L VI 651 sqj, are given on many dedicatory and honorary 
monuments, chiray from Lambaesia m Africa {C.I L. vm ) As 
those documents, though having only a partial claim to be ranked 
with the sacred ones, derive, like many other dedicatory monumeiiis, 
their origin and form from that class, so also the protocols (acta), 
which, from Augustus downwards, seem to have been preserved in the 
case of all important collegia magistratuum, now survive only from 
one of the largest and most distinguished collegia sacerdotum, m the 
acta collegit fratrum A rvaltum, to which Manni first drew the attention 
of cpigraphists , they form one of the most important massis of 
^igraphic monuments preserved to us m the Latin language (see 
CiL vi 459 sq , Ephem epigr 11 21 1 sq , and Henzen’s Acta 
fratrum Arvalium, Berlin, 1874) 

6 Another species of instruments is formed by private documents 
They have been incidentally preserved (inserted, for instance, mto 
sepulchral and honorary inscriptions), in the later period not un- 
frequently m monumental form, as tne testaments, given partly or 
111 full, mentioned above (viz that of Dasumius and the Gaul, CIL. 
VI 10229, Wil 314, ^15, and some capita testamentorum or codicilh, 
as that of M Mcconius Leo found at Poetcha — C I L x 113,114, 
Orel 3677, 3678: Wil 696), and the donations, such as those of 
T Flavius Syntrophus {CIL vi 10239 , Wil 313), of T. Flavius 
Artcmidorus (Wil, 310), of Statia Irene and Julia Moninie (C J L 
VI 10231, 10247: Wil 311, 318). Of a peculiar description is the 
bactum fiduciae. found in Spam, engraved on a bronze tablet, and 
belonging, m all probability, to the 1st century {CIL 11 5042), 
which seems to be a formulary Other documents relating to private 
afikurs exist in tiieir original form, written on tabellae ceraiae. Those 
found together m a nuning district of Dacia have been arranged and 
explamed by Mommsen and 2fangcmcister {CIL 111 291 sq , with 
facsimiles) ; those found at Pompeu m 1875, containing receipts of 
the banker L Caecilius Jucimdus, have been published m C I L. iv. 
suppl) These documents are wntten m cursive letters; and so 
mostly, too, are some other cunous private monuments, lielongmg 
partly to the sacred inscriptions — the depxtones (cf Tac Ann n 
6<^, imprecations directed against persons suspected of theft or other 
onences, who, according to a very ancient superstition, were in this 
way believed to be dcUvered to punishment through the god to whom 
the depxto was directed. The numerous Greek and Latin (and even 
Oscan) examples of this usage have been brought together by 
Audollent, Defixtonum tabellae quotquot innotuerunt tarn in Graects 
Onentis quam in tohus Occidents paritbus praeter AUtcas (Paris, 1904) ; 
compare C I L i. 818-820, C / L. vii 140) Only a few of them arc 
mcised on stone (as that to the Dea Ataecina from Spam, C I L. n 
462) , for the most part they are written, m cursive letters, or in 
very debased capitals, on small bronze 6r lead tablets {ho C I L i 
818, 8x9; Henz 6114, 61x5: Wil. 27^7, 2748), to be laid in the 
tombs of the " defixi," or deposited in the sanctuanes of smne 
divimto. 

7. Mmy of toe private documents just alluded to have not a 
monumental character similar to that of the other inscriptions m 
the wider sense of the word, as they are written on mati*rial8 not 
very durable, such as wootj and lead— in the majonty of cases, m 
cursive characters; but, nevertheless, they cannot be classed as 
literature As a la^ niecies, therefore, of tnstrumenta. there remain 
some documents, puMic and private, ivliich similarly lack the strict 
monumental character, but still are to be reckoned among mscrip- 
tions These are the mscnptions painted or scratched {graffiti) on 
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the walls of the buildings of ancient towns, like Pompeii, where, as 
was to be expected, most of them have 13060 preserve<I, those from 
other ancient cities bunetl by tlie eruptions of Vesuvius and from 
Rome being very small in number All the varioos classes of these 
inscriptions— public and private advertisementa, ’cltationa for the 
numtoij>al elections, and private scnbblings of theinost drverse (and 
sometimes most indeoen^ character, once partly collected 'by Chr 
Wordsworth {InampUones Pompeiame, ftc., london, <837, '1846) — 
are now arranged by ZangemeisterintheCor/>t#J, vol iv wifli supple- 
ment (some specimens in Wil 1931 sq), whence their pecmiar 
palaeographk and epigmphic rul« may be learned And, lastly, 
as related to some 01 tnese advertisements, though widely differmg 
from them in age and 'character, ■may he 'metrtioned the so-called 
dtptvcha cOHsuiofta, monuments, in the first anstanee, of the still very 
respectable skill in thw branch of oodlpture to be found at this late 
period. They are oarved-'ivory tablete, in the ‘form Of pugtllarta, and 
seem to have been invitations to the swemmttes connected with the 
accession of high magistrates, especially to the spectacles of the 
circus and ampnifheatre ; for tht^ contain, along with representa- 
tinno of such spectacles, the names, and often the portraits, of hi^ 
functionaries, mostly Of the 5th and &lh centuries Since Gon'e 
well-known work on this class of monuments (Thesautus •vetitntm 
dtptycho¥um, Sec , 3 vote , Florence, T739) no comprehensive collection 
of them has been published, hut a full list is given 'by H de Vfllefosse 
m theif^r^ ArcMologiqttB of 1R84 ; os specimens ■see "C I L ii 2699, 
and V 8130, 1-9 

Bibi.bdg«apht. — As a " Textbook ” of Roman epigraphy H 
Cagnat, Couvs d'^pt^aphte Itttme (3rd ed , Pans, 1898, with supple- 
ment, 1904) can lie heartily recommended But students must be 
warned against Zell's HtmdhuJh der rdmtsoheu Epf^aphih (* vote , 
Heidelberg, *850-1833), an unsatisfactory work Winch is open to 
senous criticism J C. Egbert’s Irt&aduchem to the Study of Latin 
I nscy^hons (1896) Is designed lor Amencan end Enj^fllsh students 
For Christian Inscriptions Le Blant's Matmtl d’iptgrapkte chrSHtnno 
d'apfis lea marbres da la Ganla (Paris, 1869) may still be consulted 
with advantage (E WO ; W. M L) 

INSECT, the anglicized form of the Late Lat. t/isulum, vbed 
by Pliny in his Natural Utslory as the equivalent of the Gr. 
hrofiov. ArHtotle had included in one class “ Entoma ” the 
six-legEcd arthropods which form the modern zoological class 
of the Itexapoda or Insecta, besides the Arachmda, the centipedes 
and the millipedes. The word was introduced to English -readers 
in a translation (1601) of Pliny’s Natural Htslary by Philemon 
Holland, who defined “ msccts ” as “ little vermine or smal 
creatures which have (as it were) a cut or division betwene their 
heads and bodies, ea .pismires, flies, CTashoppers, under which 
are comprehended earthworms, caterpifers, drc.” Few zoobgical 
terms have been more loosely used both by scientific and popular 
writers The definition just quoted might include all animals 
belonging to the groups of the Arthropoda and Annelida, and 
IJ Aldrovandi \n>De antmalibus imeetts (1602) almost contem- 
poraneously distinguished between “ terrestrial insects,” includ- 
ing woodlice, earthworms and slu^, and “aquatic insects,” 
comprising annelids and starfishes. I^rhaps the widest meaning 
ever attached to the word was that of R. A. F. de Reaumur, who 
“ would willingly refer to the class of insects all animals whose 
form would not allow them to be placed in the class of ordinary 
quadrupeds, m that of birds, or in that of fishes. The aize of an 
animal should not suffice to exclude it from the number of 
insects. ... A crocodfle would be a terrible insect j I should 
have no difficulty, however, in giving it that name. All reptiles 
belong to the class of msects, for the same reasons that earth- 
worms belong to it,” 

The class Insecta of Linnaeus (1758) was coextensive with the 
Arthropoda of modem zoologists The general fwactice fpr 
many years past among natureiu&tsbas been to restrict the terms 
“ Inseota ” and “ insect ” to the class of Arthropods with 'three 
pairs of legs in the adult condition . bees, flwas, moths, bqgs, 
grasshoppers, ^pringtails are “ insects,,” but not spiders, centi- 
pedes nor crabs, fm: less earthiwpnns, and still less slugs, star- 
fishes or coral <p^yp$. 

For a general account of the structure development relation- 
ships of insects, see ARzHKOPonA and Hexapoda, while -dehdls of 
the form, habits and classification of insects win be found m articles 
on the various orders or groups of orders (Aptera, Colsopteka, 
PlPTERA, yiBMlpTERA, HyMENOOTBRA, LEPIDOPTERA, NeUROPTERA, 
OrthoptBra, Xsiysakoptera), and in special artioles on the more 
familiar divfeltkik (Ant, Beb, I>raoon-w.y,, Earwig, die.). The 
history G| the study ol insects is sketched under Entomoilocy. 

(G.HQ 


1N8BCTI?0RA, .an order of non-^volant placental mammals 
of small size, with a dentition adapted to an insect-diet. In 
near^ all cases these creatures are nocturnal, and the majority 
are terrestrial, many burrowmg m the ground, although a few 
are afboreal and others aquatic. They have plantigrade or 
partially plantigrade feet, that is to say, they apply the vrirole 
or the greater portion of the soles to fihe ground when walking j 
and thm are generally five toes, each terminating m .a claw, 
and the first never being opposable to the others m either the 
fore or hind limb. A full senes of dififerentiated teeth, mduding 
temporary or deciduous milk-molars, is developed, and (he 
dheek-teeth have distinct roots and aore crowned with sterp cusps, 
which in some instances are three in number and arranged m a 
triangle. Very frequently the number of the teeth is the typical 
forty-four, arranged -as r. Ci.\, p \,m but occasionally there 
IS a fourth pair of molars, while the inaisors may be reduced to 
two pairs above and one bolow, and the canine is frequently 
like an mdsor or a prcmolar. ’Die skiill is of a primitive type, 
often with vacuities on the palate, as in marsupials, with n 
small brain-chamber, and the tympanic bone generally ring-like 
mstead of forming a bladder-shaped bulla; except m the 
African Potamogale, clavicles, or collar-bones, are always present ; 
the humerus gener^y has a perforation on the inner side of its 
lower extremity ; and a centraJe bone is usually present in the 
carpus. In the brain the smooth hemispheres are so short as to 
leave the cerebellum and sometimes even the corpora quadrige- 
mina exposed. The uterus is two-homed , the placenta, so far 
as known, is deciduate and discoidal ; the testes are abdominal 
or inguinal ; and the teats usually numerous. The bodv m 
several instances is covered with sharp spines in place of hair. 

'fhe great majority of the Inscctivora are nocturnal in their 
habits, and their whole structure indicates an extremely low 
grade of organisation, fully as low as that of marsupials. It is 
noteworthy that fhe dentition in several of the groups approxi- 
mates to that of the extinct mammals of the Jurassic epoch (see 
Marsubialia), and exhibits more or less distinctly the primitive 
txatubercular type. Although -the post history of the group is 
very imperfectly known, it seems probable that the Insecttvora 
are nearly related to the original primitive mammalian stock. 
Indeed, it has been stated tlmt were it not for the apparently 
advanced t3q)e of placenta, they might easily be regaled as 
the little modified descendants of the ancestore of most other 
mammals. Probably they are in some way related to the 
creodont carmvores (see Creodonta), but if, as has been sug- 
gested, the latter are akin to the primitive ungulates, the con- 
nexion would seem to be less close than has been sometimes 
supposed. 

Representatives of this order are found throughout the 
temperate and tropical parts of both hemispheres, with the 
exception of South America (where only a few shrews have 
effected an entrance from the north) and Australia, and eidiibit 
muoh variety both m o^nlzation and in habit. The greater 
number, are cursorial, but some {Tcd,pay€hrysacTdonSf Ovytorutes\ 
are burrowing, others {Ltmnogdt, P&iamogaU, Nectogale, Myogale) 
aquatic, and some {Tupaitda^ arboreal. To the great majority 
the term insectivorous is ^^gplicabJe, although PoUmufgde is 
said to feed on fish^ and the r^es kvte ckefiy on worms. %lot- 
withstanding the nature of their food, mudh variety prevails 
in the fom and tpnber of the teeth, and while in many cases 
the division into inasors, canines, ptiemolars and molaira may 
be readily traced, in others, fomung the graat majority of the 
species. Such as the shrews, this is dfficiilt. 

In most cases the brain-cavity is df small relative capacity, 
and in no instance is the brain-case elevated to any considerable 
extent above the .face-line The facial .part of the skull is gener- 
ally much produced, and 'die premaiiflli^ and nasal bones well 
developed ; but |he dieek, or zygomatic ardi, is tisually slender 
or. deficit the latter being the case m most of the impedes, and 
poet-orbital pcoceeees. of ^ Irontdls ate found only in die 
The number Of donnd vertebrae 
varies from 13 iH to tp in Cwifrfey, xtf lumbar from 3 

in to 6 in T 4 pa and of caudal from 
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the rudimentary vertebrae of Cenfefes to the 40 or more well- 
developed ones of Microgcde. 

The breast-bone, or sternum, is \ ariablc, but generally narrow, 
bilobate in front and divided into segments. The shoulder- 
girdle presents extreme adaptive modifieations in the mole, in 
relation to the use of the fore-limbs in burrowing ; but in the 
golden moles the fore-arm and fore-foot alone become specially 
modified. In Macrosc elides the bones of the fore-arm are united 
at their lower ends, but in all other Insectivora the radius and 
ulna are distinct. The fore-foot ha.s generally five digits ; but 
in Rhynchocyon and in one species of Oryzorictes the first toe 
is absent, and in the moles it is extremely modified. The femur 
has, in most species, a prominent ridge below the greater tro- 
chanter presenting the characters of a third trochanter. In 
Tupaia, Centetes, Hemicentetes, Ericulus and Solenodon the tibia 
and fibula are distinct, but in most other genera united. The 
hind-foot consists u.sually of five digits (rarely four by reduction 
of the first), and in some, as in the leaping species (Macroscelides, 
Rhynchocyon), the tarsal bones are elongated. The Jorm af the 
pelvis, and especially of the symphysis pubis, varies within 
certain limits, so that while in the Tupaiidae and Macroscelididae 
there is a long .symphysis, in the Erinaceidae, Centetidae and 
Potamogalidae it is short, and in the Sortcidae, Talpidae and 
Chrysochloridac there is none. 

Owing to the similarity in the character of the food, the 
truly insectivorous species, forming more than nine- tenths of 
the order, present little variety in the .structure of the digestive 
organs. The stomach is a simple, thin-walied sac ; sometime's 
as in Centetes, with the pyloric and oesophageal openings close 
together ; the intestinal canal has much the same calibre 
throughout, and varies from three (in the shrews) to twelve 
times (in the hedgehogs) the length of the heiul and body. In the 
arboreal Tupaia and the allied Macroscelididae , which proliably 
feed on vegetable substances as well as insects most of the 
species possess a caecum. The liver is deeply divided into lobes, 
the right and left lateral being cut off by deep fissures ; both the 
caudate and Spigelian lobes are generally well developed, and 
the gall-bladder, usually large and globular, is placed on the 
middle of the posterior surface of the right central lobe. 

All the members of the order appear to be highly prolific, 
the number of young varying from two to eight in the hedgehog, 
and from twelve to twenty-one in the tenrcc. The jxisition of 
the milk -glands and the number of teats vary greatly. In 
Solenodon there is a single pair of post-inguinal teats, but in 
most species these organs range from the thorax to the abdomen, 
varying from two pairs in Gymnura to twelve in the tenrec. 
In the golden moles the thoracic and inguinal teats are lodged in 
deep cup -shaped depressions. 

.Scent-glands exist in many species. In most shrews they 
occur on the sides of the body at a short distance behind the 
axilla, and their exudation is probably protective, as few carni- 
vorous animals will eat their dead bodies. In Iroth species of 
Gymnura and in Potamogale large pouches arc situated on each 
side of the rectum,and discharge their secretions by (lucts,opening 
in the finst-named genus in front of and in the latter within 
the margin of the vent. In the tenrcc similarly situated glands 
discharge by pores opening at tlie bottom of deep pits. 

The skin is thin, but in many species lined with well-developed 
mu.scles, which are probalily more developed in hedgehogs tLan 
in any other mammals. In this family and in the temec most of 
the species are protected by spines implanted in the skin-muscle, 
or panniculus carnosirs. 

The Insectivora may be divided into tw’o groups, according to the 
degree of development of the union between the tw'o halves of the 
pelvis. The first group is characterized by the full 
development of this union, both pubis and ischium 
bbrews. entering into the symphysis. The tympanum remains as 
a ring within an auditory bulla ; the orbit is either surrounded by 
bone, or separated from the hinder ])art of the skull by a post- 
orbital process of the frontal ; the upper molars have broad 5-cnsped 
crowns with a W-shaped pattern ; and the intestine is generally 
furnished with a caecum. The first family of this group is the 
Tupaiidae, represented by the tree-shrews, or tupaias, of the Indo- 
Malay countries, characterized by the complete bony ring round the 


eye-socket, the freedom of the fibula from the tibia ii\ tlie hind-limb, 
and the absence of any marked elongation of the tarsus. The dental 
formula is i. §, c. f, p. »«. j|, total 38. In appearance and habits 
tree-shrews are extremely like wpiirrels, although they difFer, of 
course, in Mo as regards their dentition. A large number of species 
are includerl as the typical genus Tupaia, which ranges from north- 
oasteni Iiulia to the great Malay Islands. In thes<> animals the tail 
has a fringe of long Imirs on opposite sides throughout its length. 
In the iHsn- tailed tree-shrew { W/ocprrws /twii),fig. i, the only repre- 
sentative of its genus, and a native of Sumatra, Itorneo and the 
Malay Peninsula, the fringes of long hair are confined (o the terminal 
third of the tail. There are also differences in the skulls of the two 
genera. A third genus, Utogale, represented by U. cylindrura of the 
uiountahis of Mindanao, in the Philippines, arul IK everefti, of Romeo, 
lia-s been established for the round-tailed tupaias, in wdiich the tall is 
unifonnly short-hamnl , and the second upper incisor and the lower 
canines are imusuaily large, the third lower incisor lieing proportion- 
ately .small, and also erect, while the second upper incisor resembles 
a caniue. (See Trkk-Shrkw.) 

In Africa the tupaias are apparently represented by the jumping- 
sh.'-ews, or elephant-shrews (so CcUIed from tlieir elongated muzalc.s), 
constituting the family Mairoscelididae. From the Tupaiidae the 
members of this family arc readily dlstinguiKheil by the fact that the 
socket of the eye, in place of having a complete Ixiny ring, is separated 
from the hinder part of the skull merely by a post-orl^ital process of 



Fig. 1. — Pen-tailwl Tree-Shrew (Ptiloiercus lowii). x 

the frontal bone, and also by the more or less marked elongation ol 
the tarsus or lower portion of the hind-limb ; another feature being 
the union of the low’cr ends of the tibia and fibula. As indicated by 
one of their names, the memliers of the group leaj) after the fashion 
of gcrbils, or jerlx)as, and hence walk much more on their toe.s than 
the majority of the order. In the typical genus Macroscelides, 
which ranges all over Africa and has numerous specific representa- 
tives, tlic dental formula is ». J, r. p. m, — — , total 40 or 42 ; 

while there are five toe.s to each foot, and the lower end.s of the radius 
and ulna are united. In Petrodromus (fig. 2) of Fast .\frica, there are 
only four front-toes, and the hairs on the lower part of the tail form 
stiff bristles, w ith .swollen tips ; the dental formula being the same 
as that of those species of Macroscelides as have only two lower 
molars. A further reduction of the number of the digits takes place 
in the long-nosed jumping-shrews of the genus Rhynchocyon, which 
are larger animals with a much longer snout, only four toes to each 

foot, and a dental formula of i. P- 1 . 36 or 34. 

Some of the species, all of wliich are Fast African, differ from the 
members of the typical genus by the deep rufous brown instead of 
olive-grey colour of their coat. (See Jumpi.vg-Shrkw.) 

In the second group, which includes all the other members 
of the order, the pelvic symphysis is either lacking or formed 
merely by the epiphyses of the pubes ; the orbit and temporal 
region of the skull arc confluent ; and, except in the Talpidae and 
Chrysochloridac, the tympanum is ring-like, the tympanic cavity 
l>eing formed by the alisplienoid and ba-si-Sidunoid bones. The 
upper molars are Iriconodont, lacing eith(;r of the t ypic.al or a mcjdified 
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form of what is known as the tritubercular sectorial type. There is 
no caecum, ^ 

I'he first representatives of this group arc the moles, or Talptdae, 
in which the lower ends of the tibia and fibula are jinited (fig. 3, 
t, fb), there is a descent of the testes, the tympanum forms 
Males. ^ bladdcr-like bulla, the zygomatic, or cheek-arch, 
although slender, is complete, there is no pelvic symphysis, the upper 
molars are five-cusped, and the first upper incisor is simple, and the 
lower vertical. In habits the majority of the family are burrowing, 
l)ut a few are aquatic ; and all feed on animal substances. The 
distribution is limited to the temperate regions of Europe, Asia and 
North America. 

Throughout the family the eyes are minute, and in some species 
arc covered with skin ; the ears are short and hidden in the fur ; 
and the fore-limbs are generally more or less modified for digging. 

The true moles of the genus Talpa arc the typical representatives 
of the first subfamily, or Talpinae, in which the clavicle (fig. 3, cl.) 
and humerus (A) are very short and broad, while there is an addi- 
tional .sickle-like bone (fc) on the inner .side of the fore-foot. In 
Talpa itself the first upper incisor is but little larger than the second, 

the fore-foot is very broad, and the dental formula is t. jj, c. - * — , 
p. f, I, or I, m. 3. There are about a dozen species, all confined to 


Fig. 2. — Pcter’.s Jumping-Shrew (i-tirmovnntj htradactylus). x J. 

the Old World. The variation in the dental formula of some of tlic 
best known of these is as follows ; — 

»• Ji S * (7'. wogura, robusla). 

*• h ii P- i, ^ ^ ^ ettropaea, caeca, romana, longiro- 

stris, micrura). 

i. S, c. \ , p. m. J X 2 (T. leucura leptura).- 
' f. f, c. I, p.\,*n. '%y.2 (T. moschata). 

Except in T. europaea, the eyes are covered by a membrane. In 
T. micrura tire short tail is conci .iled hv the fur. T. europaea i 
extends from England to Japan. i 

T. caeca and T. romana are found south of flic Mps, the remaining j 
species are all Asiatic, two only — 7. nittnitu and T. leucura — j 
occurring south of the Himalaya. j 

The genus may be siilit up into sub^cncra corresponding with the \ 
above table ; these subdi\ isions being sometimes accorded full i 
^ncric rank. For instance the Japanese T. wogura and the Silwrian I 
T. robusla are often referred to under the ill-sounding titles of j 
MMcra wogura and M. robusla. j 

Referring more fully to the European species, it may lie mentioned j 
that the mole exhibits in its organization perfect adaptation to its . 
mode of life. In the structure of the skeleton striking departures j 
from the typical mammalian form.s are noticeable. The first sternal | 
l)one is .so much produced as to extend forward as far as a vertical i 
line from the second cervical vertebra, carrying with it the very short ' 
almost, cpiadrate clavicles, which arc articulated with its anterior ‘ 
extremity and externally with the humeri, being also connected 1 
ligamciitously with the scapula. The fore-limbs arc thus brought I 
opposite the sides of the neck, and from this position a threefold , 
advantage is derived : — in the first place, as this is the narrowest 
part of the body, they add little to the width, which, if increased, 
would lessen the power of movement in a confined space ; secondly, 
this position allows of a longer fore-limb than would otherwise be 




possible, and so increases its lever power ; and, thirdly, although the 
entire Urnb is relatively short, its anterior position enables the 
animal, when burrowing, to thrust the claws so far forward as to be 
in a line with the end of 
the muzzle, the import- 
ance of which Is evident. 

Posteriorly, we find the 
hind-limbs removed out of 
the way by approximation 
of the hip-joints to the 
centre line of the l)ody. 

This is effected by inward 
curvature of the innomi- 
nate Ixmes at the aceta- 
bulum to such an extent 
that they almost meet in 
the centre, while the pubic 
bones are widely .separated 
behind. The shortness of 
the fore-limb is due to the 
humerus, which, like the 
clavicle, is so reduced in 
length as to present the 
appearance of a flattened 
X-shaped bone, with 
prominent ridges and deep 
depre-ssions for the attach- 
ments of powerful muscles. 

Its upper extremity pre- 
sents two rounded piomin- 
ences; the -smaller, the true 
head of the bone, articu- 
lates a •. usual with the 
scapula : the larger, which 
is the external tuberosity 
rounded off, forms a sepa- 
rate joint with the end of 
the clavicle. This double 
articulation gives the 
rigidity necessary to sup- 
port the great lateral 
pressure sustained by the 
tore -limb in excavating. 

The bones of the fore-leg 
are normal, but those of 
the fore-foot are flattened 

and laterally expanded. Fig. 3. •— Skeleton of Mole {Talpa 
The great width of the europaea) x jj (lower jaw removed to 
fore-foot is also partly due show base of skull). 

Calcaneum. 

Clavicular articulation of the 
humerus. 

Clavicle. 

Ivxtcrnal condyle of humerus. 
Femur. 

Fibula. 

Falciform bone (radial sesamoid). 
Humerus. 

Internal condyle of humerus. 

Left iliac bone. 

Ramus of the ilium and pubis. 
Ischium. 

Ridge of insertion of lati.ssimus 
dorsi muscle. 

Lesser trochanter. 

Manubrium sterni. 

Fourth hypapophy.sial .sesamoid 
ossicle. 

Olecranon. 

Pubic bone widely separated 
from that of the opposite side. 
Patella. 

Ridge for insertion of pectoralis 
major muscle. 

Pectineal eminence. 

Radius. 

First rib. , 

Plantar sesamoid os.sicle corre- 
.sponding to the radial sesamoid 
(os falciform) in the manus. 
Scapula. 

Scapular articulation of the 
humerus. 

Tibia. 

Ulna. 


to the presence ot a peculiar 
bone on the inner side of ^ 
tljc palm and articulating ' ’ 
with the wrist. 

The muscles acting on . 
these modified limbs are V ’ 
homologou.s with those of A 
cursorial insectivora, differ- 
ing only in their relative ^ ’ 
development. The tendon 
of the biceps traverses a j j ’ 
long bony tunnel, formed ^ 
by the expansion of the /g ’ 
margin of the bicipital ^ 
groove for the insertion ' ' 
of the pectoralis major j j 
muscle; the anterior 
division of the latter ^ ’ 
muscle is unconnected with ’ 
the sternum, extending 
across as a band between j,’ 
the humeri, and co-ordi- ' ’ 
nating the motions of the 
fore-limbs. The teres major * 
and latissimus dorsi ^ ' ’ 
muscles are of immen.se p( 
size, inserted into the ^ ’ 
prominent ridge below Uie 
pectoral attachment, and ^ 
are the principal agents in ' 
the excavating action of 
the limb. The cervical 
muscles connecting the g 
slender scapulae, and 
through them the fore- / 
limbs. with thccentrelincof 


the neck and with the occi- 
nut are large, and the ligamentum nuchae Ixitwecn them is ossifieil. 
The latter condition appears to be due to the prolongation forwards 
of the sternum, preventing flexion of the head downwards; and, 
accordingly, the normal office of the ligament being lost, it ossifies. 
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and affords a fixed }X)int for the origins of the superficial cervical 
muscles. 

The skull is long, with slender zygomatic arches; ihe nas.il hones 
are strong and early become united, and in front of thi-in the nostrils 
are continued forwards in tubes formed of thick cartilage, the septum 
between which becomes partially or wholly ossified beneath. There 
are 7 cervical, 13 dorsal, 6 lumbar, 6 sacral and 10-12 caudal verte- 
brae : of the dorsal and lumbar there may l>e one more or less. 
The sacral vertebrae are united by their e.\panded and compressed 
spinous processes, and all the others, with the exception of the 
cervical, arc closely and soliiily articulated together, so as to support 
the powerful propulsive and fos.sorial actions of the limbs. The 
upper incisors are simple chisel-edged teeth ; the canine is long and 
two-rooted ; then follow three subequal conical premolars, aind a 
fourth, much larger, and like a canine ; these are succeeded by three 
molars with W-shaped cusps. In the lower jaw the three incisors on 
each side are slightly smaller, and slant more forwards ; close behind 
them is a tooth which, though like them, must, from its position in 
front of the upper canine, be considered as the canine ; behind it, 
but separated by an interval, is a large double-rooted conical tooth, 
the first premolar ; the three following premolars are like the corre- 
sponding teeth above, but smaller, and arc snrcceded, as aliove, by 
t’le three molars. See Mole. 

In the other members of the Talpinttf, which -ire North American, 
the first upper incisor is much tailor than the second. They include 
the curious star-nosed mole {Condylura cristata ) , which has the typical 
scries of 4.J teeth and a series of fleshy appcmlages round the ex- 
tremity of the snout ; the species known as Scapanus townsendi 



Fig. 4. — Rus.sian Desman {Myogale mosduda). x J. 
aiul Parascalops americanus, each representing a genus by itself, and 
characterized by the absence of nasal appendages and the presence 
of only two pairs of lower incisors ; and, finally, Scalops aquaticus, 
iu which the dentition is further reduced by the lo.ss of the lower 
canine, the total number of teeth thus being forty. 

Forming a transition to the subfamily Myogalinae, in ivhich the 
clavicle and humerus arc typically of normal form, and there is no 
.sickle-shaped bone iu the fore-fexit, is the Chinese mole (Scaptonyx 
piscicauda), characterized by having the clavicle and humerus of 
the true mole-tyix*, but the foot like that of the under-mentioned 
Urotrichus. The relative proportions of the first and second upper 
incisors arc also as in Tolpa, but there are onl>' tw'o pairs of lower 
incisors. 

Among the more typical Myogalinae, mention may Iw made of 
Dymecodon pilirostris, from Japan, representing a genu-s by itself ; 
nearly allied to wliicli are the shrew-moles, as represented by the 
small and long-tailed Urotrichus of Japan, with incisors J and pre- 
molars and U . (Neurotrichus) gibhsi of North America, in which 
the premolais are |. A still more interesting form is the Tibetan 
Uiopsiltis soricipes, a non-burrowing species, with the external 
appearance of a shrew combined willi the skull of a inoie, the feet 
being much narrower than in Urotrichus, and the <l( ntal formula 
f. ?,c. 5. 

The typical representatives of the subfamily are the two European 
desmans, Myogale moschata and M. pyrenaica, which are aquatic in 
habits and have the feet weblxsd and th<- full series of 44 teeth. 
The former is bj’ far the largest member of tlie whole famil}*, its total 
length being about 16 in. Its long probosci.s-like snout projects far 


lieyontl the margin of the upper lip ; the toe.s are webbed as far as 
the ba.ses of the claw’S ; and the long scaly tail is laterally flattened, 
forming a powerful instrument of propulsion when swimming. This 
species inhabits the banks of streams and lakes in south-east Russia, 
where its foot! consi.sts of various aquatic in.sects. M. pyrenaica, 
living in a similar manner in the Pyrenees, i.s much smaller, ha.s a 
cylindrical (ail, and a relatively long snout. 

The Shrew-mice, or, shortly, shrews (Soricidae), are closely related 
to the Talpidae, with which they are connected by means of some 
of the subfamily Myogalinae. 'J hey are, however, dis- 
tinguished by the ring-like tympanic, the incompleteness ’ 

of the zygomatic arch, the I uln icuku -so fori.'il type of upper molar, 
the two-cusped first upper iiu 1 m , and tin forward direction of the 
corresponding lower tooth A .1 ml. ilu y are terrestrial, but a few 
arc aquatic. 

The dentition (fig. 5) is characteristic, and allords one ol the chief 
means of classifying this exceedingl' diiii. uM group ol in.unmals. 
There are no lower canines, and 
always six functional teeth on each 
sule of the lower jaw, but in some 
rare instances an additional ruili- 
mimtary tooth is squeezed in be- 
tween two of the others. The first 
pair of teeth in each jaw differ from 
the rest ; in the upper jaw they 
are hooked and have n more or 
less pronounced basal cusp ; in the 
lower jaw they are long and pro- 
ject horizontally forwards, some- 
times with an upward curve at 
the tip. Behind the first upper 
incisor comes a variable number 
of small teeth of which, when all 
are dcvclopetl. the first two are in- 
cisors, the third the canine, and of a Shrcw-mou.se (Sorex~verae- 
thc next two premolars ; behind pacts) ; i, first incisors ; c in 
these, again, arc four l.irecrtcfl). of the upper jaw is tlu canine; 
which the fn.iit ..iic o. (li.- last the tl.i-c | a cinolars, 

jiremolar, while tlic otlicr lliice are beliiiid whi.li ,.i. ihc three 
molars. 'Ihus we have in the molars; in the knur jaw c is 
typical genus 5c»'r;r (fig. *)) the dental fl’e .second incisor, and p the 
formula i. 4, c. i, p. J.'w. t total single premolar. 

32, or twenty upper and twelve 

lower teeth I'l.e hover h.ninihi, as .already stated, i.s constant, but 
the numlier of lie ti| p. 1 . ii< \,\M' s frorn the above maximum of 
twenty to a tniniiinim ol IdiiiP - h 111 Utplomesodon and Anurosore.v, 
i:r which the formula is t. 2, c. 1, />. r, w. 3. E'rom the relation of the 
fourth upper tooth to the premaxillo-maxillary .suture it ha.<» been 
supposed that slirews, like many polyprotodont marsupials, have four 
pairs of upper incisors ; but this is improbable, and the formula is 
accordingly here taken to follow the ordinary placental type. 

Shrews may l>e divided into two sections, according as to whether 
the teeth are tipped with browni.sh or reddish or arc wholly white, 
the former group constituting the Soricinae and the latter the 
Croiidurinae. 

In the red-tipned group i.s the typical genus .s. ict , ulii< Ii ranges 
over Europe and Asia north of the Himalaya Momittdiis to North 
.\merica. There arc twenty upner teeth with the formula given 
above, the ears are well developed, the tail is long and evenly haired, 
and the aperture of the generative organs in at least one of the sexes 
is distinct from the vent. The common shrew-mou.sc {Sorex araneus) 
has a distribution co-extensiv'c with that of the genus in the Old 
Worhl, and the North American S. richardsoni can scarcely be re- 
garded as more than a local race. A few species, .such as Sorex 
hydrodomus of Alaska and .s. p<ilus/r/s of the I.hiited States, have 
fringes of long hairs on tin i. . t, .m.] ;ii. .'i.|ii,iiic in habit. The latter 
has been made the type of tin g. iiu^ .Voo.-x v, but such a distinction, 
according to Dr I. E. Dobson, i.s unnecc.ssaiy. The same authority 
likewise rejects the separation of the North American S. hendirei ah 
A tophyrax, remarking that this species is an inhabitant of marshy 
land, and appears to present many characters intermediate between 
S. palustris and the terrestrial species of the genus, differing from the 
former in the absence of well-defined fringes to the digits, but agree- 
ing with it closely in dentition, in the large size of the infra-orbifal 
foramen, and in the remarkable shortness of the angular process 
of the lower jaw. In India and Burma the place of Sorex is taken 
by Soriculus, in which the up|>or teeth are generally 18, although 
rarely 20, and the generative organs have an opening in common with 
the v'ent after the fashion of Ihc nionotreme mammals. T he latter 
feature occurs in the NortJi .American Dlarina, which is characterized 
by the truncation of the upper part of the ear and the short tail, the 
number of upper teeth being 20 or 18. Another American genus, 
Sotiosorex, in which the car is well developed and the tail mexlium, 
ha.s only 16 upper teeth. From all the rest of the red-toothed group 
the water-shrew, Neomys (or Crossopus) fodiens, of Europe and 
northern A.sia, differs by the fringe of long hairs on the lower surface 
of the tail ; the numlxtr of upper teeth being 18. 

In the white-toothed, or crocid urine, group, the small African genus 
Myosorex, which has either rS or 20 upper teeth, includes long- 
tailed and large-eared s]K'cicb iu which the ajicrture of the generative 

XIV. 21 



Fig. 5, — Skull and Dentition 
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organs and tluf vent, aJtliough dose together, are yet distinct. In 
the muak-shrews i^Cwcidum) , oa the other hau<I, which arc common 
to Kurope, Asia and Africa, the repro<luctive organs aiwl the ali- 
mentary canal discharge into a common cloaca, the long tail is 
sparsely covered with long and short hairs, there are anal glands 
secreting a strong musky fluid, and the numlM.-r of upper teeth is 16 
or iH. JJiplontesodon pulchelkts of the Kirghiz steppes, has, on the 
other hancl, only 14 upper teeth, and is further characterized by the 
moilerately long tail and the luiiry soles of the liind-feet. Another 
genus is represented by the Tilxjtait A nurosore* squatnipes^ which has 
the same dental fornmia, but a mole-like form, rudimentary tail and 
scaly hind-soles. Lastly, we have two Asiatic muuntam a<|uatic 
aoecies, Chifnarrogale himalayaca of the Himalayas and Nectogale 
Mfgatis of Tibet, which have fringt'd tails hke the liuropean water- 
shrew, and 16 upper teeth, the former characterized by tlie small but 
pearfect eocternal ears, and the latter (fig. 6) by the absence of the cars 
and presence of adhesive disks on the feet. 

It will be .seen that the red- and the white-toothed .series have 
parallel representative forms, which may indicate that the division 
of the family into the two groups is one based rather on convenience 
than on eswntial differences. See Shrhw. 

From the shrews, tlie hedgehogs and gymnuras, or rat -shrews, 
collectively forming the family Fnnaet’n&ir, ditler stnictundly by the 
broa<ler ring math? by (Ik In iiin.iuic, the complete zygomatic arch, 
the five-cusped broad uji)M 1 uuilars, .uul the presence of a short 



Flo. 6. — The Tibetan Water-shrew {Nertoqale eUfi’ans). 

? ubic syraphysi.s. At the [ut smt day they aie an excln.'-ively Old 
i^orld grou]>. 

The typical group, or Eriuaceitiae, is represented only by the 
hedgehogs, with the one genus Erinaceus, easily recognized by their 
spiny coats, and further characterized by the rudimentary 
neage- presence of vacuities in the palate, and the broad 

pelvis. Hedgehogs {Eriuavens) have the dental formula 
i. 3, c. J, />• j. f»- 3 , mid represented by over a score of species, 
distributed througliout Europe, Africa and the greater i>art of Asia, 
hut unknown in Madagascar, Ceylon. Burma, Siam, the Malay 
countries, and, of course, Australia. All the species resemble one 
anotlier in the armour of spines covering the upper surface and sides 
q£ the body ; and all pos.sess the power of rolling them.sclves up into 
the form of a liall protected on all sides by these spines, the .skin of the 
back being brought downwards and inwards over the head and tail 
so as to include the limbs by the action of special muscles. 

Curiously enough the Euroiiean heilgehog (E. europaeus) is the most 
aberrant species, difTering from all the rest in the peculiarly-shaped 
and single-rooted third upper incisor and first premolar (fig. 7, A), 
and in its very coarse harsh fur. Tlie dentition of the long-eared 
Indian E. grayi (fig. 7, B) may, on the other hand, be considered 
characteristic of all the other .species, tlie only important differences 
being found in the variable size and position of the second upper 
prcmolai , which is very small, external and deciduous in the Indian 
£. micropus and E. pictus. The former .spccic.s, limited to South 
India, is further distinguished by the absence of the jugal Ixmc. 
Of African species, E. diadent«tU3, with long frontal spines, is jiro- 
bably the coramone.st, and E. albiv«n(ri$ has been made the type of a 
•separate genus on account of the total absence of the first front-toe. 
Sec HEDta-noo. 

The members of the second subfamily, Gymnurinne, are more or 
Jess rat -like animals, confined to the Malay countries, and easily 
distinguished from the htnlgehogs by the absence of spines 
shrew among the fur and the well-developed tail. They also lack 
vacuities in the palate, and have a long and narrow pelvis. 
The typical representative of the family is the greater rat-shrew, 
or greater gymnura {Gymnura raffiasC) a creature wliich may be com- 


pared to a giant shrew, and whose colour is partly black and partly 
white, although a uniformly palc-colourcd race. [G. r. alba) inhabits 
Borneo. In common with the next genus, it has the full series of 44 
teeth ; ami its range extend.^ from Tenasserim and the Malay 
Peninsula to Sumatra and Borneo, tlie island individuals being state<l 
to be considerably larger than those from the mainland. In this 
species the length of the tail is .nliont three-fourths that of the head 
and Ixuly ; but in the h -- > r r.Li- .lnew illylomys siiillus), ranging 



from Burma and the Malay Peninsula to Java and Sumatra, the 
former dimension is only about one-sixth of the latter. In the 
Philippines the group is rcpre.scntcd by Podogymntira truei, dis- 
tinguished fnim tiie other genera by the great elongation of the hind- 
foot, the tail being likewise long. Tliere are only three pairs of pre- 
molars ill each jaw. 

In the remaining families of the Inscctivora tlie libi.i ami fibula 
may be either separated or united at the lower end ; tin re is no 
descent of tlie testes, except in Solenodon ; a siioi t , 

symphy.sis is formed by the junction of the pubic cpi- 
physes ; and the upper molars are generally small, and 
triangular, with three cusps arranged in a V. The first 
family, Poiawogalidae, is represented by the ottcr-lilce Pctamogale 
velox of the rivers of West .Mrica (fig. 8), distinguished from all other 



Fig. S. — The Insectivorous Otter [Pctamogale velox). x J. 


members of the order by the absence of clavicles. Thd" tibia and 
fibula are united infcriorly, the skull has a ring-like tympanic, no 
zygomatic arch, and the upper molars are of the tiiberculo-sectorial 
type, with broader crowns than in the following familie.s. The dental 
formula is 1. }, c. />• 5 , J, total 40, This animal inhabits the 
lianks of streams in west equatorial Africa, and its whole structure 
indicates an aquatic life. It is nearly 2 ft. in length, the tail mea.sur- 
ing about half. The long cylindrical body is continued unin- 
terruptedly into the thick laterally comprexsed tail, the legs are very 
short, and the toes are not webbed, progression through the water 
depending wholly on the action of the pow-crful tail, ivhile the limbs 
are folded inward.s and liackwards. The muzzle is broad and flat, 
and tbe nostrils are protected by valves. The fur is dark browm 


INSECTIVORA 643 

tho same as in Orytorictes, l-inallv, J.iiniio^a/o nurgulus, a creature 
about tho of a black rat, ha« vvebbe<l Iooh and a laterally coni- 
pressed tail, evidently adapted for swintuiing. See Tenkkc. 

All tljo foregoing are natives of Madagascar. It has been suggested, 
however, that two remarkable West Indian insecti votes, namely 
SoUnodoH cubanus of Cul>a (fig. ii) and .S', paradoxus of _ , 
Hayti, should be regarded as representing merely a sub- 
family of Centetidue. It i.s true that the main features 
distinguishing tinso si range creatures from the Malagasy repre- 
sentatives r)l tb.it i.iniilv are tlic constriction of the skull behind 




above, the extremities of the hairs on the back being of a metallic 
violet hue by reflected light, beneath whitish. 

In the remaining grouj'S the upper molars form narrow V's of the 
true tritubercular type. The family, Centetidae, represented by the 
_ tenrec and a number of allied animals from Madagascar, 

enrec. specially characteri/e<I by the ring-Uke tympanic, and 
the absence of a zygomatic arch and of any constriction of the skull 1 
behind the orbits, and the presence of teats on the breast as well a.s 
the abdoinen. In the more typical members of the family (he tibia 
and fibula are separate, and, as in hedgehogs, .spines are mingled with 
the fur. The true or great tenrec {Centetes ccaudatus), alone repre- 
senting the typical genus, has the dental formula i. ^ r. |, p. J, 

wb total 38, .{o, 42 or 4.1. Tlie fourth lower molar, when 

3 Or 4 

developed, does not appear till late in life. Of the long and sharp 
canine.s, the tips of the lower pair are received into pits in the upper 
jaw (fig. 9). The creature grows to a length of about a foot. The 


Fio, 9. — Skull of the Tenrec (Cevtctes ecaudaius), 
somcwliat reduced. 

young have strong white spines arranged in longitiuHnal lines along 
the back, but these are lost in the adult which has only a crest of 
long rigid hairs on the nape of the neck. The lesser tenrecs, Henti- 
centetes semispinosus and ?/. nigriceps, are distinguished by the per- 
sistence of the third upper incisor and the form of tlic skull. The 
two species are much smaller than the great tenrec, an<l spines are 
retained in the adult on the body. The hedgehog-tenrec, Ericulus 
setosus, has the whole upper surface, and even the short tail, densely 
covered with close-set spines. The facial bones are much shorter 
than in the preceding genera, and the first upper incisors are elon- 
gated ; while there arc only two pairs of incisors in each jaw. Judg- 
ing from the slight development of the cutaneous muscles compared 
with those of the hedgehog, it woulri .seem that these creatures 
cannot roll themselves completely into balls in hedgehog-fashion. 
A second species of this genus, Ericulus (kchinops) telfairi, has two, 
in place of three, pairs of molars, thus reducing the total number of 
teeth to 32, Moreover, the zygomatic arches of the skull are reduced 
to mere threads. Here shoidd perhaps be placcfl Geogale aurita, a 
small long-tailed Malagasy insectivore, with 34 teeth, and no spines : 
the tibia and fibula being separate. It has been classed m the 
Potamogalidae , but from its habitat such a reference is improbable. 


Fio. 10. — Skull of tho Lesser Tenrec {Hemicenteies spinosus). 

Twice nat. sire. 

The absence of spines may entitle it to .st^paration from the Cente- 
tinae, so that it .should perhaps be regarded as representing a sub- 
family, Geogalinae, by itself. 

The absence of spines coupled witli the union of the tiljia and 
fibula form the leading characteristics of the subfamily Oryzorictinae, 
typified by the rice-tenrecs Oryzorictes, of which there are .several 
sfxscies. These creatures, which excavate burrows in the rice-fields 
of Madagascar, are somewhat mole-like in appearance, but have tails 
of considerable length. In the typical 0 . hova the fore-feet are five- 
toed, but in O. Utradactylus the numbrir of front digits is reduced to 
four. The long-tailed tenrecs {Microaale) are represented by fully 
half-a-dozen species with tails of great length ; that appendage in 
the typical M. tongicaudata being more than double the length of the 
head and body, anti containing no fewer than forty-seven vertebrae. 
The teeth are generally similar to those of Centetes, but are not 
spaced in front : their number being i. 5, c. p. |, m. f, total 40, or 


Fig. 12. — A Golden Mole {t.^hry'.n, ,./r/s) reducetl. 

breast ami in the groin, are sihiated in shallow depressions. The 
ears are buried in the fur, and the eye# concealed beneath the .skin ; 
the feet arc four-toed and prn\ i(led with powerful claws for burrowing 



Fu;, II, — Solenodoii cubamis. x J, 

orbits, the de.sceut of tlie testes into the perineum, ami the j>o9t- 
inguinal jx>sition of the tmts, and that none of these are of very 
great importance*. But tlie geographical positions of the two group.# 
arc so widely sundered that it seems preferable to await further 
evidence before definitely assigning the two to a .single family ; and 
the family Sotenodontidae may accordingly be retained for the West 
Indian animals, bolenodons, which look like huge long-nosed, 
parti-colourofi rats, have tJio tibia and fibula sop.irate, and tlieaame 
dental formula a.# Mkrogale, Each of the two s|Hfcie8 (which ciiHer 
in colour and the quality of the fur) liave a long cylindrical snout, 
an elongated naked tail, feet formed for running, and the body 
clothe<l with long, coarse fur. The position of the teats on the 
buttocks is unique among Insectivora. The first upper incisrjrs are 
much enbu-ged, and like the other incisors, canines and premolars, 
closely resemble the corresponding teeth of Myogale ; the second 
lower incisors arc much larger tlian the upper ones, and hoUowe<l out 
on the inner side. 

The last family, Chrysochloridae, is represented by the golden 
moles of South and East Africa, which differ from the Centetidae and 
Solenodontidae by the development of a bulla to the 
tympanic, and the presence of a zygomatic arch to the 
skull ; the tibia and fibula being separate, and the sym- 
physis of the pelvis formed merely by ligament. Ihe skull is not 
constrictecl across the orbits. The teats, which arc placed both on tlje 



644 INSECTIVOROUS PLANTS— INSOMNIA 


in the fashion of the mole, but it is interesting to note that the 
skeleton is modified for the same purpose in a manner quite different 
from that obteining m the latter animal. These animals derive their 
name from the metallic indescence of the fur of most of the species 
In the more typical species the dental formula is the same as in 
Mtcrogale, that is to say, there are 40 teeth In other species, which 
it has been proposed to separate as Amblysomus, there are, however, 
only 36 teeth, owing to the absence of the last pair of molars. The 
grouj) IS evidently nearly related to the Cenletidae — most nearly 
perhaps to the Orytortcitnae. 

Fossil Insectivora. 

Some years ago Dr F. Ameghino, of Buenos Aires, described from 
the Tertiary formation of Santa Cruz, 10 Patagonia, the remains of an 
insectivore under the name of Necrolestes. The occurrence of a 
member of the Insectivora in these beds is remarkable, since this 
group is represented at the present day m South America only by a 
shrew or two which have wandered from the north. Dr Ameghino 
expressed his belief that the extinct Patagonian insectivore was nearly 
related to the golden moles, and although this opinion appears to 
have been withdrawn. Professor W. B. scott states that he is con- 
vinced of the close affinity existing between NecrolesUs and Chryso~ 
chlons Although this view may not be accepted, it must be re- 
membered that It represents the opinion of a palaeontologist who 
has had better opportunities than most of his fellow-workers of 
forming a trustworthy judgment. So convinced is Dr Scott of the 
closeness of the relationslup between NecrolesUs and the golden 
moles that he regards it as rendering probable the former existence of 
a direct land-connexion between Afnca and South America There 
13 no reason, he says, to suppose that the track of migration could 
have been by way of Europe and North America, for no trace of the 
group has bMn found anywhere north of the equator. This supposed 
connexion between Africa and South America in Tertiary times has 
often been suggested, and is supported by many independent lines 
of evidence . and the presumed affinity between the two mammals 
here referred to adds to the weight of such evidence 

Ihe discovery in the Ohgocene Tertiary deposits of Dakota of the 
remains of a species of hedgehog is a fact of great interest, for the 
hedgehog-tnbe (Lrtnacetdae) is at the present day an exclusively 
Old Woild group The discovery of the fossil American species, 
which has Iwen made the type of a new genus under the name of 
Protherix. serves to stiengthen the view that the northern countries 
of the Western and Eastern hemispheres form a single zoological 
region , and that formerly there was comparatively free communica- 
tion between them in the neighbourhood of Bering Sea, under 
climatic conditions which permitted of temperate forms passing from 
one continent to the other As might have been expected, remains 
of hedgehog-like mammals have oeen obtained in the Tertiary 
deposits of Euroj^e Among these, Palaeoennaceus, from the Upper 
Ohgocene of France, seems scarcely separable from the existing 
genus N ecrogymnurus {Neurogyntnurus) from the Lower Ohgocene, 
of the same country, appears to be alhed to Hylomvs, which is itself 
the most generalised of tiie family, so that the extinct genus, of which 
Caluxothfnum is a synonym, may represent the ancestral type of the 
Ennacetdae The ^enus Oalertx, or Lanihanothenum, of the Ougocene, 
which has the typical senes of 44 teeth, a bony ring round the orbit, 
and conjoint tibia and fibula, has been regarded as representing the 
lupattdae and Macrosceltdidae, but is more probably referable to 
the Ennacetdae, being apparently akin to Gymnnra. The moles are 
repiesented in the Frencn Ohgocene by Amphidozothenum and m the 
Miocene by Talpa, while in the North Amencan early Tertiary we 
have the primitive Talpavus. Shrew-s are also known from the Lower 
Ohgocene upwards both in the eastern and western hemispheres 
Of the Lower Eocene Adaptsorex, with the tymcal 22 lower teeth, 
Adapisonculus and Orthaspidothenum, all fiom France, the affinities 
are quite uncertain The American Ohgocene LepttcUs, with 1 a, 
c i,p 4, m 3 in the upper jaw, and Ictops, with 1 i,c p, m |, 
may be insectivorous mammals, with affinities to the creodont 
Carnivora It is, indeed, probable that not only is there a relationship 
between the Creodonta and the Insectivora, but also one between 
vhe latter and the Marsupiaha, so tliat the marked similanty between 
the cheek-teeth of the insectivorous Chrysocklons and the Marsupial 
Notoryctes may be due to genetic relationship. That the bats and the 
flying-lemur are descendants of the Insectivora cannot be doubted 
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INSECTIVOROUS PLANTS. Insectivorous or, as they are 
hometimes more correctly termed, carnivorous plants are, like 
the parasites, the chmbw, or the succulents, a physiolodcal 
assemblage belonging to a number of distinct natural orders. 
They agree in the extraordinary habit of adding to tiie supplies 
of nitrogenous material afforded them in common with other 


plants by the soil and atmosphere, by the capture and consump- 
tion of insects and other small animals The curious and varied 
mechanical arrangements by which these supplies of animal 
food are obtained and utilized are described under the headings 
of the more important plants. 

The best known and most important order of msectivorous 
plants — Droseraceae — includes six genera : Bybhs, Rortdula, 
Drosera, Drosophyllum, Aldrovanda and Dtonaea, of which the last 
three are monotypic, t.e include only one species. The Sarracenia- 
ceae contain the genera Sarractnta, Darhngtoma, Heltampkora, 
while the true pitcher plants or Nepenthaceae consist of the 
single large genus Nepenthes These three orders are closely 
allied and form the series Sarraceniales of the free-petalled section 
(Oioripetalae) of Dicotyledons. The curious pitcher -plant, 
Cephalotus }ollicularts,com^r\&ts a separate natural order Cephalo- 
taceae, closely allied to the Saxifragaceae. Finally the genera 
Ptngutcula, Uiricularta, Gerdtsea and Polypompholtx belong to 
the gamopetalous order Lentibulariaceae. 

While the large genus Drosera has an all but world-wide distribu- 
tion, its congeners are restricted to well-defined and usually com- 
paratively small areas Thus Drosophyllum occurs only in Portugal 
and Morocco, Bybhs in tropical Australia, and, although Aldrovanda 
IS found m Queensland, in Benral and in Europe, a wide distribution 
explained by its aquatic habit, Dtonaea is restricted to a few localities 
in North and South Carolina Cephalotus occurs only near Albany 
in Western Australia, Heltamphora on the Roraima Mountains m 
Venezuela, Darltnglonta on the Sierra Nevada of California, and these 
three genera too are as yet monotypic , of Sarracenta, however, 
there are seven known species scattered o\er the eastern states of 
North Amenca The forty species of Nepenthes are mostly natives 
of the hotter parts of the Indian Archipelago, but a few range into 
Ceylon, Bengal, Cochin China, and some even occur in tropical 
Australia on the one hand, and m the Seychelles and Madagascar on 
the other Ptngutcula is abundant in the north temperate zone, and 
ranges down the Ancles as far as Patagonia , the 250 species of 
Utrtcularta are mostly aquatic, and some are found in all save polar 
regions , their unimportant congeners, Genhsea and Polypompholtx, 
occur in tropical Amenca and south-western Australia respectively 
It is remarkable that all the insectivorous plants agree in inhabiting 
damp heaths, bogs, marshes and similar situations where water is 
abundant, but where they are not brought into contact W’lth the 
plenteous sujiply of inorganic nitrogenous food as are the roots of 
terrestnal plants 

IN 5 EIN, a town of British India, in the Hanthawaddy district 
of Burma, 10 m N.W of Rangoon ; pop (1901)5350 It is an 
important railway centre, containing the principal workshops 
of the Burma lailway company, also a government engineer- 
ing school, a reformatoiy .school and the largest gaol in the 
province. 

INSOMNIA, or deprivation of sleep (Lat somnus), a common 
and troublesome feature of most illnesses, both acute and chronic. 
It may be due to pain, fev er or cerebral excitement, as in delirium 
tremens, or to organic changes in the brain. The treatment, 
when failure to sleep occurs in connexion with a definite illness, 
IS part of the treatment of that illness. But there is a form of 
sleeplessness not occurring during illness to which the term 
” insomnia ” is commonly and conveniently applied. It must 
not be confounded with occasional wakefulness caused by some 
minor discomfort, such as indigestion, nor with the ” bad 
nights ” of the valetudinarian. Real insomnia consists in 
the prolonged inability to obtain sleep sufficient in quantity and 
quality for the maintenance of health. It is a condition of 
modern urban life, and may be regarded as a malady in itself 
It IS a potent factor in causing those nervous breakdowns 
ascribed to “ overwork.” It may occur as a sequel to some 
exhausting illness, qotably influenza, which affects the nervous 
system long after convalescence. But it very often occurs 
without any such cause. Professional and business men are the 
most frequent sufferers. Insomnia is com^ratively rare among 
the poor, who do little or no bram work. It may be brought 
on by Some exceptional strain, by long-continued worry, or by 
sheer overwork. The broad pathology is simple enough. It has 
been demonstrated by exa^ observations that in sleep the 
blood leaves the brain autcHnatically. The function is rhythmical, 
like all the vital functions, and the medianism by which it is 
c^irried out is no dbubt the vaso-motor syrtem, which controls 
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the contraction and dilation of the blood-vessels. In sleep the 
vessels in the brain automatically contract, but when the brain b 
working actively a plentiful supply of blood is required, and the 
vessels are dilated. If the activity is earned to great excess the 
vessels become er^orged, the mechanism does not act and sleep 
IS banished. In insomnia this condition has become fixed. 

When a breakdown has happened or is pending the only 
treatment is complete rest, combmed, if possible, with change of 
air and scene ; but if the mbchief has gone far it will take very 
long to repair, and may never be repaired at all. In no matter of 
headth is the importance of “ taking it early more pronounced. 
Delay is the worst economy. A few days’ holiday at the com- 
mencement of trouble may save months or years of enforced 
idleness Sea -air sometimes acts like a charm. But if it is 
impossible to give up work and leave worry behind, even for a 
short time, sleep should be carefully wooed by every possible 
means. In the first place, plenty of time should be devoted to 
it, and no chance should be missed. That is to say, the night 
should not be curtailed at either end, and if sleepiness approaches 
m the daytime, as it often does, it should be encouraged. It b 
better to lie still at night and try to sleep than to give way to 
restlessness, and a few minutes snatched in the daytime, when 
somnolence offers the opportunity, has a restorative effect out 
of all proportion to the time occupied. Then all accidental causes 
of disturbance should be avoided Lights and sounds should be 
excluded, comfort studied and digestion attended to. Fresh air 
is a great help. As much time should be spent out of doors as 
possible, and exercise, even to the point of fatigue, may be 
found helpful. But this requires watching • in some cases bodily 
exhaustion aggravates the malady. A little food (c g a glass of 
hot milk) immediately before going to bed is useful in induiing 
sleep, and persons who are apt to wake in the night and he 
awake for hours may obtain relief by the same means. Hypnotic 
drugs, which have greatly multiplied of late years, should only 
be taken under medical advice The real end to aim at is the 
restoration of the natural function, and the substitution of 
artificial sleep, which differs in character and effect, tends rather 
to prevent than to promote that end It is often possible to 
mduce sleep by rhytWic breathing. 

INSPIRATION (Lat tnsptrare, breathe upon or into), strictly 
the act of drawing physical breath into the lungs as opposed 
to “ expiration ” Metaphorically the term is used generally 
of analogous mental phenomena ; thus we speak of a sudden 
spontaneous idea as an “ inspiration.” The term is specially 
used in theology for the condition of being directly under divine 
influence, as the equivalent of the Greek dfovviva-ria (the adjec- 
tive 0 €< 5 jrr€WTos IS used of the Holy Senptures in 2 Timothy 
111. 16) Similar in meaning is ey$ova-iourfi6^, enthusiasm (from 
(vdo\xnd((o from tvOto'i). Possession by the divine spirit 
(irvfvixa) was regarded as necessarily accompanied by intense 
stimulation of the emotions. The possibility of a human being 
becoming the habitation and organ of a divinity is generally 
assumed m the lower religions In the popular religion of China 
some of the priests, the Wu, claim to be able to take up into their 
body a god or a spirit, and thereby to give oracles In wild 
frenzy they rush about half naked with hair hangmg loose, 
wounding themselves with swords, knives, daggers, and uttermg 
all kinds of sounds, which are then interpreted by people who 
claim to be able to understand such divine speech. The Maoris 
at the initiation of the young men mto the tribal mysteries sing 
a song, called “ breath,” to the mystic wind by which they believe 
their god makes his presence l^own. An Australian woman 
claimed to have heard the descent of the god as a rushing wind. 
In some savi^e tribes blood is drunk to induce the frenzy of 
inspiration ; music and dancing are widely employed for the same 
purpose. Dionysus, the god of wine in Greece, was also the god 
of inspiration ; and m their orgies the worshippers believed 
themselves to enter into real union with the deity. In Delphi the 
Pythia, the priestess who delivered the oracles, was intoxicated 
by the vapour which rose from a well, thro^h a small hole in 
the ground. As the oracles were often en^n^tic, they were 
interpreted by a prophet. In Rome the inspiration of Numa 


! was derived from the nymph Egeria ; and great value was 
attached to the books of the Cumaean Sibyl. In Arabia the 
kahtn (priest) was recognized as the channel of divine com- 
munication. Inspiration may mean only possession by the deity, 
or it may mean further that the person so possessed becomes the 
channel through which the deity reveals his word and will. 
(See J. A. MaccuUoch’s Contparatwe Theology, chap xv., 1903.) 

Prophecy in the Old Testament in its beginnings is similar to 
the phenomenon in other religions. Saul and his servant came 
to Samuel, the man of God, the seer, with a gift in their hands 
to inquire their way (i Sam. ix. 8). The companies of prophets 
who went about the country in Samuel’s time were enthusiasts 
for Yahweh and for Israel. When Saul found himself among 
them he was possessed by the same spirit (1 Sam. x. 10. 11). 
The prophesying in which he took part probably included violent 
movements of the body, inarticulate cries, a state of ecstasy or 
even frenzy. The phrase ” holy spirit ” in Acts, as applied to 
the Apostolic Church, probably indicates a similar state of 
religious exaltation ; it was accompanied by speaking with 
tongues, inarticulate utterances, which needed interpretation 
(i Corinthians xiv 27) In every religious revival, when the 
emotions are deeply stirred, similar phenomena are met with. 
Such a movement was Montanism in the 3rd century At the 
Reformation, while Luther was at the Wartburg, fanaticism broke 
out, and spread from Wittenberg ; prophets went about declar- 
ing the revelations which they had received The Evangelical 
Revival in the 18th century also had its abnormal religious 
features. The Revival m Scotland in i860 was marked by one 
curious feature — the Gospel dance—when in their excitement 
mtn and women got up and spun round and round till they 
were exhausted. Spontaneous praise and prayer marked the 
revival in Wales m 1905-1906. 

Prophecy, as represented by the writings of the prophets, 
arose out of this state of religious exaltation, but left behind many 
of its features. Yahweh was believed to guide and guard the 
history of His chosen people Israel , He controlled the action of 
the nations that came m contact with His people, so that, using 
them as His instruments, He might accomplish His purpose. 
T he function of the prophets was to interpret the course of history 
so as to communicate God’s Word and will in judgment or in 
mercy. They were divinely endowed for this function by their 
inspiration. While these prophets seem to have continued in the 
exercise of all their normal faculties, which were stimulated 
and not suppressed, yet they do claim a distinctive divine 
activity in their consciousness, and distinguish with confidence 
their own thoughts from the revealed word. That abnoimal 
psychic states, such as visions and voices, were sometimes 
experienced is not improbable , but the usual prophetic state 
seems to have been one of withdrawal of attention from the outer 
world, absorption of interest in the inner life, devout communion 
and intercession with God, and the divine response in a moral 
or a spiritual intuition rather than an intellectual ratiocination. 
Possession by the Spirit in its external manifestations is ascribed 
to Gideon, Jephthah, Samson, Saul, Elijah , but even when the 
same language is useid of the later prophets, it is probably such 
an inward state as has just been described which is to be assumed. 
A feature inseparable from this later phase of prophecy is pre- 
diction. For the warning or the encouragement of the people the 
prophet as Jehovah’s messenger declares what He iS al^ut to 
do Thus the fall of Samana in 72a b.c., the deliverance of 
Jerusalem in 701, the overthrow of the kingdom of Judah in 586, 
the return from exile m 537 were all heralded by prophecy. 
This prediction was no shrewd political conjecture, but an 
application to existing conditions of the permanent laws of 
God’s government. The abnormal phenomena of inspiration, the 
presence and operation of the Holy Spirit, in the Apostolic 
Church, have already been noticed. While Paul does not deny 
nor depreciate these charisms, as tongues, miracles, &c., he 
represents as the more excellent way the Christian life in faith, 
h(^ and love (i Cor. xii. 31). The New Testament represents 
the Christian life as mi inspired life. It is living communion with 
Christ, and therefore constant possession of the Holy Spirit 



INSPIRATION 


646 

Every Christian m the measure ui which he has become a new 
citeature iti Christ is a prophet, hJcaUse he knows by the en- 
lig^tenii^ of God’s Spirit “ what is the good and aooeptaUe 
and perfect mil of God ” (Romans xii. a). An occasional state 
of divine possession m tlie other religions becomes m the prophets 
of Israel a permanent endowment for a few select agents of 
God's revelation ; but when that revelation is consummated 
in Qtrbt, inspiration becomes the universal privilege of all 
believers. 

While there is much superstition in the view of inspiration 
found m many religions, and much imposture in the claims to the 
possession of it, yet it would be illogical to conclude that this 
feature of religion is altogether human error and not at all divine 
truth. Man’s knowledge of God is conditional, and therefore 
limited by his knowledge of the world and himself, and has 
accordingly the same imperfection. The reality of a divine 
communion and communication with man is not to be denied 
because its nature has been imperfectly apprehended. We must 
estimate the worth of inspiration b;^ the higher and not the 
lower stages, by the vision of an Isakh or the consecration of 
a Paul ; but at the same time we must be prepared to reoogniee 
its lowly beginmngs. 

In d^mg with the inspiration of the Bible, to which the use 
of the term has m the Christian Church been largely restricted, 
it is important to remember that inspiration is primarily personal ; 
and that it assumes varied forms and allows varying degrees. 

Other religions besides Christianity possess their sacred 
scriptures. The value attached to the SibylHne writings in Rome 
has already been mentioned. In Greece, Homer and Hesiod 
were esteemed as authoritative exponents of the mythology ; a 
distinction was made between the poet’s own words and the 
divine element, and what was offensive to reason, conscience or 
taste was explained allegoncally, Hinduism distinguishes two 
classes of sacred writings, the S*rutt (hearing), which were 
believed to have been lieard by inspired men from a divine 
source, and were endowed with supernatural powers, and the 
(recollection) derived from tradition. While the poets of 
the Rig-Veda, the oldest of the holy writings, do not claim 
inspiration, it is ascribed to them m the highest degree. Some 
Of the Hindu sects — Vaishnavist and Saivist— regard some of the 
later writings as also divine revelation. In Zoroastriamsm, the 
books of the Zmd^A.vesta were conceived by later generations at 
least as havmg been eternally formed by Ormuzd, and revealed 
at the creation to liis prophet Zoroaster, who, however, guarded 
the communication carefully m his mind until a very much later 
date in the world’s history. Ormuzd drove Ahriman back to hell 
by reciting one of the holy hymns. Buddhism has its Tnpttaku 
(three bawets), and the reading, reciting and copying of the 
sacred scriptures is one of the surest means of acquiring ment 
But as it ignores the gods, and places Buddha far above them, 
it does not claim divine mspiration for its writings. Buddha 
himself enlightens, but every man must save himself by walking 
in the true way which has been shown to him. Cbnfuaamsm has 
its literature eff absolute authority on manners, morals, rites and 
politics, but its claim does not rest on inspiration. These writmgs 
are revered as preserving the beliefs and customs of former £^s, 
which are believed to have been more famihar than the present 
with tiie Way of Heaven. For the Koran very extravagant 
claims are made by orthodox Islam Although Mahomet at 
first feared that his call to be a prophet was a deception of evil 
spirits, and wished to take his own life, yet afterward he uttered 
ms decisions on most trivial matters os divine orades. God 
preserves the original text of the Koran m Heaven, and blots out 
what He wills and leaves wliat He wills. By the angel Gainriel 
God communicated this book word for word to the prophet, so 
that the Koran is a faithful copy of the heavenly book. The 
angels in heaven read the Kofan, While the orthodox theology 
asserted the eternity of the Koran, the Mo’tarflite schod denied 
this for the reason that the spoken sounds andthe written signs in 
which alone a revelation could be given must have come to be 
m time. As Islam was not altogether independent ofiOimfiamty 
and Judaism, ^is doctrine of the Koran was probably inteided 


a« a reply to the claims of Jews and Christians for their holy 
writings. 

Ihe Pentateuch was accepted audioritative law by the 
Jewish Church m 444 b.c. About two centuries later the Prophets 
(including the histones as well as the prophetic wntmgs proper) 
were also acknowledged as sacred sonptures, although d inferior 
authority to the Law. In the century tefore Christian 
era the Writmgs, including Psalms and Proverbs, were mcluded 
m the Canon Palestinian and Hdlemstic Judaism dis- 
agreed dx>ut the recognition of the books now known as the 
Apocrypha. The wnters of the New Testament use the Old 
Testament as holy senptures, as an authoritative declaration of 
the mind and will of God ; but the maccuracy of many of the 
quotations, together with the use of the Greek translation as well 
as the onginal Hebrew, forbid our ascnbing to them any theory 
of verbal inspiration. By the middle of the and century the four 
Gospels were probably accepted as trustworthy records of the 
life of Jesus. The Epistles were accepted as authoritative m 
virtue of apostolic authorship. By the end of the 3rd century 
the use and approval of the churches had established the present 
canon. 

The doctrine of the inspiration of these wntmgs m the Jewish 
and Christian Church now claims attention. Inspiration is first 
of all ascribed to persons to account for abnormal states, or 
exertional powers and gifts ; m this dootnne it is transferred 
to writings, and its effects in securing for these inerrancy, 
authonty, &c., are discussed with little regard for the psychic 
state of the wnters. 

The New Testament affirms the inspiration of the Old Testa- 
ment. Jesus introduced a quotation from the noth Psalm with 
the words “ David himself by the Holy Spint said ” (Mark xii 
36), and m appealing to the law against tradition He used the 
phrase “ God said ” (Matt. xv. 4) The author of the first 
Gospel describes a prediction as that “ which was spoken by the 
Lord through the prophet ” (Matt. 1. *2), and so Peter refers to 
“ the senpture which the Holy Spirit spake before by the mouth 
of David ” (Acts i 16) For Paul as for Peter the utterances of 
the Old Testament are “ the oracles of God ” (Romans ui. 2 ; 
I Peter iv. ii) The final appeal is to what is written. God 
spoke m the prophets (Romans ix 25 ; Hebrews 1 1). Tlie use 
of tfiwri'cx’o-Tos m regard to the Scriptures m 2 Timothy 111 
16 has already been noted. The Spirit of Christ is said to have 
been m the prophets (1 Peter i ii) , and it is affirmed that “ no 
prophecy ever came by the will of man ; but men spake from 
God, being moved by the Holy Spirit ” (2 Peter i. 2i). The 
constant use of the Old Testament in the New confirms this 
dootnne of inspiration. Contemporary Jewish thought was in 
agreement with this view of the Old Testament Phdo describes 
Moses as “ that purest mind which received at once the gift of 
l^islation and of prophecy with divinely inspired wisdom ” 
{De congr. erud. c 24). Josephus agam and again expresses his 
deep reverence for the holy Senptures, and lus behef that the 
authors wrote under the influence of the Spirit of God. Accord- 
ing to Weber the doctrine of the Talmud as that “ Ihoe holy 
scripture came to be through the inspiration of the Holy Spint, 
and has its origin in God Himself, who speaks m it But the 
nature of this inspiration must be more closely defined, tmd 
hence have arisen a number of theories of inspiration. 

The first theoiy is that of mechanual dictation, or verbal 
iHspiratum. The wnters of the books of the Bible were God’s 
poos rather than His penmen ; every word was given them by 
God. Tlieir facidties were suppressed that God rfone might be 
active ia them. This oonoepiWm is found an Plaito, ** has 
given the art of divination, not to the wisdom, but to the foolish- 
ness of man. No man, when in his wks, attains jproi^tic truth 
and inspiratkm ; but When he receive the inspiiW word, either 
hts itttelligenoe ii enthralled in sleep, or he is demented iby some 
f^stanper or possession ” iTunams, 71). Philo dedans that 
“ the understanding that dwdis in us is ousted on the ancival of 
the Divine Spiixt>~fa^ is (restored to its own dwelling when that 
S^tdeparts, fiu- it is unlawful that mortal dweH with immortal ” 
{Quis rer, div. kmres, t. 53). Athenagoros adopted tins view 
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in regard to the prophets “ While entranced and deprived of 
their natural powers of reason by the influence ol the Divine 
Spirit, they uttered that which was wrought m them, the spint 
usmg them as its instrument, as a flute player might bkrw a i 
flute " Other figures used are these ; the inspired writer was i 
the lyre, and the Holy Spirit the plectrum, or the writer was 
the vase, and the Holy Spirit filled it. The extravagances of 
Montanism threw some discredit on this conception, and we find 
Miltiades writing a treatise with the title That ike Prophet ought 
not to speak in Ecstasy But Gregory the Great called Uie writers 
of Scripture the calamt of the Holy Spint. After the Reforma- 
tion the Protestant Scholastics revived this view Gerhard, j 
Calovius and Quenstedt agree in ascribing to the Scnptures 
absolute infallibility m all matters, and describe the writers as 
“ amanuenses of God, or Chnst,” “ hands of the Spirit,” “ clerks,” 

” secretaries,” “ manus et Spiritus sive ” The Formula con^ 
sensus Helvetica probably reaves the extreme statement, when 
It declares that the Old Testament was ” turn quoad consonas, 
turn quoad vocalia, sive puncta ipsa, sive punctorum saltern 
potestatem, et turn quoad res, turn quoad verba Otoviewro^ ” 
Seeing that the vowel-point system was introduced by Jewish 
scribes centuries after the books were written, this statement 
shows how recklessly theory may override fact. Of this theory, 
whidi has now few advocates, it is sufficient to say that it ignores 
all the data the Bible itself offers. On the one hand it is im- 
possible to maintain the inerrancy of the Bible in matters of 
science, philosophy, history, and even in doctrine and morals 
there is progress ; on the other hand the personal characteristics, 
the historical circumstances, the individual differences of the 
writers are so reproduced in the writings that the action of the 
human factor must be frankly and fully recognized as well as 
the divine activity. 

The second theory is that of dynamic influence or degrees of 
inspiration While the Spirit controls and directs, the human 
personality is not entirely suppressed Even Philo recognized 
that all portions of Scripture were not equally inspired, and 
assigned to Moses the highest degree of inspiration. The Jewish 
rabbis placed the Law, the Prophets and the Writings on a 
descending scale of inspiration ” The schoolmen followed 
them, and some distinguished four degrees of influence : super- 
intendence, which saved from positive error , elevation, which 
imparted loftiness to the thought ; direction, which prompted 
the writer what to insert and what to omit , and suggestion, 
which inspired both thoughts and words ” (M. Dods, The Bible, 
Its Origin and Nature, p ri8, 1905). The co-operation of the 
divine and the human factors is recognized in Augustine's saying 
about the authors “ Inspiratus a Deo, sed tamen homo.” It 
IS interesting to note that Plutarch had to account for the same 
human peculiarities and imp.^rfcctions m the Pythian responses 
as the Christian apologist m the Bible, and he offers a similar 
explanation “ If she were obliged to write down, and not to 
utter the responses, we should not, I suppose, believe the hand- 
writing to be the god's, and find fault with it, because it is inferior 
in pomt of calligraphy to the imperial rescripts ; for neither is 
the old woman's voice, nor her diction, nor her metre the god’s , 
but it is the god alone who presents the visions to this woman, 
and kindles Kght in her soul regarding the future , for ^ns is the 
inspiration ” ctf. p. irq) While degrees inspiration must 
be recognized, the distinction must be made objectively, and 
not subjectively. We may say that where the revelation is the 
clearest, there inspiration is the fullest, that nearness to the 
perfect fulfilment m Chnst of God's progressive purpose deter- 
mines tbe degree of inspiration ; but we caainot formtdate any 
elaborate thewy of the operation of the Spirit from the stand- 
point of the psychic states of the wnters While subjectively we 
camiot separate the divine and the human i^irit in the process, 
so objectively we cannot distii^sh the divine substance and 
the human form m ttie product of inspuntion. TWs theory 
neither helps us to explain the origin of the wrHmgs nor guides 
us in estimating the contents. 

The third theory, which is a modifio^on of the second, is 
that of essetUial inspiration, which distinguishes matters of 
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doctrine and conduct as closely related to God's purpose m the 
Scnptures from the remamiiig contents of the Scnpture, and 
claim for the Bible only such inspiration as was necessary to 
secure accuracy m regard to these. The theology and the 
morality of the Bible are mspired, but not its history, science, 
philosophy. This distinction is already anticipated in Thomas 
Aqumas’ theory of two kmds of inspiration, ” the direct, which 
is to be found where doctrinal and moral trutlis are directly 
taught, and the sudtrect, which appears m historical paasagea, 
whence the doctnnal and moral can only be indirectly e\olved 
by the use of allegoncal interpretation ” Ihis view has the 
support of such names as Erasmus, Hugo Grotuis, Richard 
Baxter, W. Paley and j. j. I vcm Ddllinger. It is to be observed 
that it lays emphasis on the necessity of correct views about 
doctrme and conduct ; and this is an inteliectualist standpoint 
which 18 not m accord either with the character or the influence 
of the Bible Further, it does not explain how the same human 
mind can by divine ms{Mration obtain mfalhble knowledge m 
some matters, and yet be teft prone to err in others. Again it 
does not take account of the fact that the teaching of Old 
Testament as regards belief and morals is progressive ; and that 
the imperfections of the earlier stages of the development are 
corrected m the later That it is an advance on the other theories 
must be acknowledged, as from this standpoint errors m history 
or science are no difficulties to the believer in the Bible as so 
inspired. It is necessary here to add that this emphaaia on the 
infallibility of the knowledge of doctrine and morals communi- 
cated by the Scnptures had as its legjtunate inference in the 
patnstic and medieval period the claim that the Church alone 
was the mfailtble mterpreter of the Scnptures. 

The fourth theory — that of the Reformers (though not of their 
successors, the Protestant scholastiics) — might be called that ol 
intal inspiration, as its emphasis is on religious and moral life 
rather than on knowledge. While giving to the Scnptures 
supreme authonty in all matters of faith and doctrine, the 
Reformers laid stress on the use of the Bible for edification , 
It was for them primarily a means of grace for awakening and 
nourishing the new life in the hearts of God's people the 
enlightening work of the Spirit of God the Word of God is 
discovered in the Scnptures it is the lesUmomum Spintus Soncfi 
in the soul of the Chnstian that makes the Bible t^ power and 
wisdom of God unto salvation. By thus laying stress on this 
redemptive purpose of the divme revelation, the Reformers were 
delivered from the bondage of the letter of Scripture, and could 
face questions of date and authorship of the writings frankly and 
boldly. Hence a pnoncer of the higher cnticism in Great Britam, 
W Robertson Smith, was able to appeal to this Reformation 
doctrine “ if 1 am asked why I receive Scnpture as the Word 
of God, and as the only perfect rule of faith and life, 1 answer 
with all the fathers of the Protestant Church, ' Because the Bible 
IS the only record of the redeeming love of God, because m the 
Bible alone I find God drawing near to man m Chnst Jesus, and 
decHaring to us m Him His will for our salvation. And this record 
I know to be true by the witness of Hts Spirit in my heart, 
whereby 1 am assured that none other but Giod Himself is able 
to qpeak such words to my soul ’ ” (in Denney’s Studies in 
Theology, p. 305). The Refiormers’ application of this theory 
to the &ble was necessanly conditioned by the knowledge of 
their age ; but it is a theory wide enough to leave room for our 
growing modem knowledge of the Bible. 

Ihnefly stated, these are the conclusions which our modern 
knowledge allcws (1) inspiration, or the presence and influence 
of the D^ine Spint m the soul of man, cannot be limited to the 
witters of the Scnptures ; but, comparing the Bible with the 
other sacred literature of the world, its religious and moral 
supenority cannot be denied, and we may, therefore, claim for it 
as a vidiole a fuller ina|Mrataon. {2) As ddferent wntrngs m the 
BiWe have more or less inqxirtant functions m the prt^rcssive 
dmne revelation, we may distinguish degrees of mspiration. 
(3) This mspirotaon it prim'aniy personal, an inward enlighteaing 
and quickeinag, both rehgioiis and mord, of the writer, finding 
an expresskiir ooadition^ by his tixltvidual charactenstios in 
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hU writing. (4) The purpose of inspiration is practical ; the 
inspired men are used of God to give guidance in belief and 
duty by declaring the word and will of (iod as bearing on human 
life (5) As revelation is progressive, inspiration does not exclude 
defects m doctrine and practice m the earlier stages and their 
correction m the later stages of development. (6) As the pro- 
gressive revelation culminates in Christ, so He possesses fullest 
mspiration j and it varies in others according to the closeness 
of their contact, and intimacy of their communion with Him. 
(7) As the primary function of Christ is redemptive, so the 
inspiration of the Bible is directed to make men “ wise unto 
salvation.” (8) It is the presence and influence in the souls of 
men of the same Spirit of God as inspired the Scriptures which 
makes the Bible effective as a means of grace ; and only those 
who yield themselves to the Spirit of God have the witness in 
themselves that the Bible conveys to them the truth and the 
grace of God. 

In addition to the books mentioned, see A B Bruce, The Chtef 
End of Revelation (1881), C A Briggs, 1 he Bible, the Church, 
and the Reason (1892) , W N. Clarke, 1 « Use of the Scriptures in 
I heology (190O) , H IC Ryle, The Canon of the Old Testament (1892) , 
B F Westcott, A General Survey of the History of the Canon of the 
New Testament (yth ed , 1896) , W Sanday, Inspiration (3rd ed , 
1896) , A. B Davidson, article “ Prophecy ” in Hastings’s Bible 
Dictionary, iv, , A E Garvie, " Revelation ” in Hastings's Bible 
Dictionary (extra volume) (A EG*) 

INSTALLATION, the action of installing or formally placing 
some one m occupation of an ofhee or place. The raed. Lat. 
mstallare meant literally “ to place in a seat or stall ” (slallum), 
and the word, as now, was particularly used of the ceremonial 
induction of an ecclesiastic, such as a canon or prebendary, to 
his stall in his cathedral choir. Similarly knights of an order of 
chivalry are ceremonially led to their stalls in the chapel of their 
order The term is transferred to any formal establishment 
in ofhee or position. From a French use of installer and installa- 
tion, the word is frequently applied m a transferred sense to the 
fixing in position and making ready for use of a mechanical, 
particularly electrical, apparatus or plant. 

INSTALMENT (for earlier stallment or estalhnent, from Fr. 
eslaler, to fix, arrange , the change is probably due to the influence 
of the verb “ install ”), the payment of a sum of money at stated 
intervals and in fixed portions instead of m a lump sum ; hence 
the sums of money as they fall due at the periods agreed upon. 
For the system of purchase by deferred payments or instalments 
see Hire-Purchase Agreement 

INSTBRBURG, a town in the kingdom of Prussia, situated 
at the point where the Angerapp and Inster join to form the 
Pregel, 57 m. E of Konigs^rg by the railway to Eydtkuhnen, 
and at the junction of Tines to Memel and Allenstein Pop. 
(1900) 27,787 It has four Evangelical churches, of which the 
town church is celebrated for its fine wood carvings, a Roman 
Catholic church, a synagogue, several schools and a park. 
Besides flax-spinnmg and iron-founding, Insterburg has manu- 
factures of machinery, shoes, cement, leather and beer, along 
with a considerable tr^e m cereals, vegetables, flax, linseed and 
wood, while horse - breeding is extensively carried on in the 
neighbourhood. Close to the town lies the demesne of Georgen- 
burg, with an old castle which formerly belonged to the Teutonic 
order. Insterburg, the ‘‘ burg ” on the Inster, was founded m 
the 14th century oy the knights of the Teutonic order. Having 
passed to the margraves of Brandenburg, the village which had 
sprung up round the castle received civic privileges in 1583. 
During the next century it made rapid advances in prosperity, 
partly owing to the settlement in it of several Scottish trading 
families In 1679 it was besieged by the Swedes , in 1690 
It suffered severely from a fire; and in 1710-1711 from 
pestilence. 

See T6ws, Urhunden eur Ceschichte des Hauptamts Insterburg 
(Inst., 1895-1897, 3 parts) , and Kurse Chromh der Stadt Insterburg 
(Kdnigsbetg, 1883) 

INSTINCT. It IS m the first place desirable to distinguish 
between the word “ instinct ” (Lat. msHnetus, from insitngutre, 
to incite, impel) as employed in gmeral literature and the term 


“ instinct ” as used in scientific discourse. The sigmficance of the 
former is somewhat elastic, and is m large measure determined 
by the context. Thus in social relationships we speak of “ in- 
stinctive ” liking or distrust , we are told that the Greeks had 
“ instinctive ” appreciation of art ; we hear of an instinct of 
reverence or “ mstmctive ” beliefs We understand what is 
meant and neither desire nor demand a strict definition But in 
any scientific discussion the term mstinct must be used within 
narrower limits, and hence it is necessary that the term should 
be defined There are difficulties, however, in framing a satis- 
factory definition That given by G. J. Romanes m the 9th 
edition of the Encyclopaedia Britannica runs as follows : 
“ Instinct is a generic term comprising all those faculties of mind 
which lead to the conscious performance of actions that are 
adaptive in character but pursued without necessary knowledge 
of the relation between the means employed and the ends 
attained.” This has been criticized both from the biological 
and from the psychological standpoint From the biological 
point of view the reference of certain modes of behaviour, 
termed instinctive, to faculties of mmd for which “ instmct ” 
IS the generic term is scarcely satisfactory ; from the psycho- 
logical point of view the phrase ” without necessary knowledge of 
the relation between the means employed and the end attained ” 
is ambiguous (See Inielligence of Animals ) In recent 
scientific literature the term is more frequently used in its 
adjectival than in its substantive form , and the term ” in- 
stinctive ” IS generally applied to certain hereditary modes of 
behaviour Investigation thus becomes more objective, and 
this IS a distinct advantage from the biological point of view. It 
IS indeed sometimes urged that instinctive modes of behaviour 
should be so defined as to entirely exclude any reference to 
their psychological concomitants in consciousness, which are. 
It IS said, entirely inferential But as a matter of fact no- small 
part of the interest and value of investigations in this field of 
inquiry hes in the relationships which may thereby 
be established between biological and psychological 
mterpretations. Fully realizing, therefore, the difficult taat 
of finding and applying a criterion of the presence or 
absence of consciousness, it is none the less desirable, in the 
interests of psychology, to state that truly instinctive acts 
(as defined) are accompanied by consciousness. This marks 
them off from such reflex acts as are unconsciously performed, 
and from the tropisms of plants and other lowly organisms. 
There remains, however, the difficulty of finding any satisfactory 
criterion of the presence of consciousness. We seem forced to 
accept a practical criterion for purposes of interpretation rather 
than one which can be theoretically defended against all adverse 
criticism. We have reason to believe that some organisms 
profit by experience and show that they do so by the modification 
of their behaviour in accordance with circumstances. Such 
modification is said to be individually acc^uired. To profit by 
individual experience is thus the only criterion we possess of the 
existence of the conscious experience itself. But if hereditary 
behaviour is unaccompanied by consciousness, it can m no wise 
contribute to experience, and can afford no data by which the 
organism can profit. Hence, for purposes of psychological 
mterpretation it seems necessary to assume that instinctive 
behaviour, including the stimulation by which it is initiated 
and conditioned, affords that naive awareness which forms an 
integral part of what may be termed the primordial tissue of 
experience. 

We are now in a position to give an expanded definition of 
instinctive behaviour as comprising those complex groups of 
co-ordinated acts which, though they contnbute to experience, 
are, on their first occurrence, not determined by individual 
experience ; which are adaptive and tend to the well-being of 
the individual and the preservation of the race ; which are due 
to the co-operation of external and internal stimuli ; which are 
similarly performed by all members of the same more or less 
restricted group of animals ; but which are subject to variation, 
and to subsequttnt modificaltion under the guidance of individual 
experience. 
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If a brief definition of instinct, from the purely biological 
point of view be required, that given m the Dtctionary of Philo- 
sophy and Psychology may be accepted • “ An inherited 
reaction of the sensori-motor type, relatively complex 
and markedly adaptive m character, and common to a 
group of individuals.” Instinctive behaviour thus depends solely 
on how the nervous system has been built through heredity ; 
while intelligent behaviour depends also on those characters 
of the nervous system which have been acquired under the 
modifying influence of individual relation to the environment. 

Such definitions, however, are not universally accepted 
Wasmann, for example, divides mstinctive actions under two 
groups: (i) those which immediately spring from the inherited 
dispositions, (2) those which indeed proceed from the same in- 
herited dispositions but through the medium of sense experience. 
The first group, which he regards as instinctive in the strict 
acceptance of the term, seem exactly to correspond to those which 
fall under the definition given above. The second group, which 
he regards as instinctive in the wider acceptance of the term, 
nearly, if not quite, correspond to those above spoken of as 
intelligent — though he regards this term as falsely applied (see 
Intelligence of Animals). By using the term instinctive 
in both Its strict and its wider significance, Wasmann includes 
under it the whole range of animal behaviour 

It will be seen that from the biological standpoint there fall 
under the stricter definition those hereditary modes of behaviour 
which are analogous to hereditary forms of structure , and that 
a sharp line of distinction is drawn between the behaviour which 
IS thus rendered definite through heredity, and the behaviour 
the distinguishing characteristics of which are acquired m the 
course of individual life. What in popular usage are spoken of 
as the instincts of animals, for example, the hunting of prey by 
foxes and wolves, or the procedure of ants in their nests, are 
generally joint products of hereditary and acquired factors 
Wasmann’s comprehensive definition so far accords with popular 
usage But it tends to minimize the importance of the dis- 
tinction of that which is prior to individual experience and that 
which results therefrom. It is the business of scientific inter- 
pretation to disentangle the factors which contribute to the 
joint-products It is indeed by no means easy to distinguish 
between what is dependent on individual experience, and what 
is not Only by careful observation of organisms throughout 
the earlier phases of their life-history can the closely related 
factors be distinguished with any approach to scientific accuracy. 
By the patient study of the behaviour of precocious young birds, 
such as chicks, pheasants, ducklings and moorhens, it can Ixj 
readily ascertained that such modes of activity as 
swimming, diving, preening the down, scratch- 
ilte. iJTg the ground, pecking at small objects, with the 
characteristic attitudes expressive of fear and anger, are 
so far instinctive as to be definite on their first occurrence — they 
do not require to be learnt. No doubt they are subsequently 
guided to higher excellence and effectiveness with the experience 
gained in their oft-repeated performance Indeed it may be 
said that only on the occasion of their initial performance are 
they purely instinctive ; all subsequent performance being in 
some degree modified by the experience afforded by previous 
behaviour of like nature and the results it affords. It should 
be remembered that such comparatively simple activities, 
though there is little about them to arrest popular attention, are 
just the raw material out of which the norm^ active life of such 
organisms is elaborated, and that for scientific treatment they 
are therefore not less important than those more conspicuous per- 
formances which seem at first sight to call for special treatment, 
or even to demand a supplementary explanation. The instincts 
of nest-buflding, incubation and the rearing of young, though 
they occur later in life than those concerned in locomotion and 
the obtainir^ of food, are none the lesa founded on a hereditary 
basis, and in some respects are less rather than more liable to 
modification by the experience gained by the carrying out of 
hereditarily definite modes of procedure. Here the instinctive 
factmr probaUy [w^dominates over that which is experiential. 


But in the “ homing ” of pigeons there is little question that the 
experiential factor predominates. The liabit results mainly from 
the modification of the higher nerve-centres through individual 
and intelligent use. In the migration of birds we are still un- 
certain as to the exact nature and proportional value of the 
instinctive and intell^ent factors The impulse to migrate, 
that is to say, the calling forth of specific activities by climatal 
or other presentations, appears to 1^ instinctive , whether the 
direction of migration is m like manner instinctive is a matter of 
uncertainty ; and, if it be mstmctive, the nature of the stimuli 
and the manner in which they are hereditarily linked with re- 
sponsive acts is unexplained. To say that it is due to hereditary 
experience is generally regarded as inadmissible. For modern 
interpretation hereditary modes of behaviour afford experience , 
m no other sense can it be said that experience is inherited 

A good example of the methods of recent investigation is to be 
found in Dr G. W. and Mrs Beckham’s minute observations on 
the habits and instincts of the solitary wasps. They 
enumerate the following primary types of instinctive 
behaviour . the manner of attacking and capturing a ^ ///,, 
particular kind of prey which alone affords the requisite 
presentation to sense , the manner of conv eying the prey to the 
nest , the general style and locality of the nest ; the method and 
order of procedure m stocking the nest with food for the unseen 
young. It IS noteworthy, howe\ er, that although the manner in 
which the prey is stung (for example) is on the whole similar in 
the case of the members of any given species — that is to say, all 
the wasps of the species behave in very much the same manner — 
yet there are minor variations in detail This outcome of pro- 
longed and careful observation is of importance. It affords a 
point of departure for the interpretation of the genesis of existing 
instincts. Furthermore, the observations on American wasps 
render it probable that the earlier accounts of the instinctive 
behaviour of such wasps are exaggerated Romanes thought 
that the manner of stinging and paralysing their prey might be 
justly deemed the most remarkable instinct in the world Spiders, 
caterpillars and grasshoppers are, he said, stung in their chief 
nerve-centres, in consequence of which the victims are not 
killed outright, but rendered motionless and continue to live in 
this paralysed condition for several weeks, being thus available 
as food for the larvae when these are hatched Of course, he 
adds, the extraordinary fact which stands to be explained is that 
of the precise anatomical, not to say the physiological, know- 
ledge which appears to be displayed by the insect in stinging 
only the nerve-centres of its prey But the Peckhams* careful 
observations and experiments show that, with the American 
wasps, the victims stored in the nests are quite as often dead 
as alive ; that those which are only paralysed live for a varying 
number of days, some more, some less ; that wasp larvae thrive 
just as well on dead victims, sometimes dried up, sometimes 
undergoing decomposition, as on living and paralysed prey ; 
that the nerve-centres are not stung with the supposed uni- 
formity ; and that in some cases paralysis, in others death, 
follows when the victims are stung in parts far removed from any 
nerve-centre It would seem then that by the stinging of insects 
or spiders their powers of resistance arc overcome and their 
escape prevented ; that some are killed outright and some 
paralysed is merely an incidental result. 

Granted that instinctive modes of behaviour are hereditary 
and definite within the limits of congenital variation, the question 
of their manner of genesis is narrowed to a clear issue. 

Do they originate through the natural selection of ortls/af 
those variations which are the more adaptive ; or do 
they originate through the inheritance of those acquired modifica- 
tions which are impressed on the nervous system in the course 
of individual and intelligent use ? Romanes, taking up the 
inquiry where Darwin left it, came to the conclusion that some 
instinctive modes of behaviour which he termed “ primary ” 
are due to the operation of natural selection alone ; that others, 
which he termed “ secondary,” and of which he could give few 
examples, were due to the inheritance of acquired modifications 
from which, in the phrase of G. H. Lewes, the intelligence had 

xiv 21 a 
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)8pse<l ; while others, which he termed “ blended,” were partly 
due to natural eelecUon and partly resulted from the inheritance 
of acquired habit. There has been a prolonged oontroversy 
between the school of interpretation, commonly spoken of as 
Lamarckian, which advocates a belief m the inheritance of 
acquired characters, and the school, with Weismann as their 
leader, which questions the evidence for, or the probabihty of, 
such inheritance The trend of modem opinion appears to be in 
the direction of the Weismannian interpretation. And it must 
be regarded as questionable, if not improbable, that instinctive 
modes of behaviour are m any degree directly due to the inherit- 
ance of habits intelligently acquired. That intelligent habits 
may secure the survival of those organisms whose germ-plasm 
bews the seeds of favourable congenital variations is not im- 
probable. But m that case intelligent procedure only contributes 
to the survival and not to the ongm of hereditary variations. 

To test the hypothesis that natural selection is an essmtial 
condition to the genesis of instinctive behaviour it should be the 
arm of investigation to find crucial cases. Tins is, 
Wc oi^ht to be able to adduce 
float. * cases in which, where the uiodenoe of natural selection 
is excluded, acquired habits do not become instinctive 
But It IS difficult to do so. It seems, however, that m young 
clucks drmkmg from sttU water is a habit acquired through 
mutation of tte acts of the hen-mother. The presentation of 
such water to sight does not evoke the appropriate mstmctive 
response, while the presentation of water taken into the hill does 
at once evoke a charactenstic response. Now it would seem 
that in the former case, smre the hen “ teaches ” all her chicks 
to peck at the water, she shields them from the mcidence erf 
natural selection. But though the ben can lend her young to 
peck at the water, she cannot ” teach ” them how to perform 
the complex movements of mouth, throat and bead required 
for actu^ drmkmg In this matter they are not shielded from 
the incidence of natural selection Thus it would seem that, 
where natural selection is excluded, the habit has not become 
congerutaliy linked with a visual stimulus ; but where natural 
selection is in operation, the response has been thus Imked with 
the stimulus of water m the bill. 

If this interpretation be correct we have here an example of 
the manner m which mutation plays an important part in the 
formation of hatats which though oft-repeated are 
tToa*‘ transmitted as hereditary instincts. But the 

imitative act is itself instinctive. The characteristic 
feature of the imitative act, at the mstmctive level, is that the 
presentation to sight or hearing calls forth a mode of behaviour 
of Ukc nature to, or producing like results to, that which affords 
the stimulus, Tiie nature of instinctive imitation needs workup 
out in further detail. But it ts probable that what we speak of 
as the imitative tendency is, m any given speaes, the expression 
of a considerable number of particular responses each of which is 
congenitally linked with a particular presentation or stimulus 
The group of imtiucts which we dass as mutative (and they afford 
only the foundations on which mtdhgent imitation is based) 
are of biological value chiefly, af not solely, m those ^ctes which 
form kegor or smdlo’ communities. 

The study of instinct is in the genetic treatment of evolutionary 
science a study m heredity. The favouring Inonomic conditions 
are those of a relatively constant environment under 
vrbuch relatively stereofyped responses are advantage- 
Itenditr environisent be convex, there is a corre- 

spondii^ complexity in mstmctive behaviour. But 
adjustment to a cocnpilex environment may be reached in two 
ways ; by instmeUve adaptation through imtially stereotyped 
be^vmr ; or by plasbc accommodatMa by acquired anodifioa- 
tions. The tendracy of the evolution of loteUigience is towards 
the dismtegration of tke stereotyped inodes of response and the 
dissolution of instmct Natural selection which, vuoder a uniform 
and constant environment, leads to the survival of retetively 
fixed ai^ definite inodes of response, under sm enviromneat 
presenting a wider range of varying posSibflities iewds to the ! 
survival of plastic accommodation through intdligence. Hiis i 


plastiraty is, however, itself hereditary. All mtelligent procedure 
napKes the inherited capacity of profiting by experience. In- 
stinctive m the popular sense, it does not fall withm the narrower 
defimtjon of the term; it is more conveniently described as 
innate. It is important to grasp clearly the distinction thus 
drawn. A duckh^ only a few hours old if placed in water swims 
with orderly strokes. The stimulus of water on the breast may 
be regarded as a sensory presentaticm whKh is followed by a 
defimte and adaptive application of behaviour. But this specific 
application is dependent upon a prolonged racial preparation of 
tlto organism to respond m this particular way. Su^ response 
IS instinctive. It is whcrfly due, as such, to racial preparation 
Compare the case of a boy who learns to nde a bicycle This is 
not wholly due, as such, to racial preparation, but is also partly 
due to individual preparation The boy no doubt inherits a 
capacity for riding a bicycle, otherwise he could never do so 
Bi^ he has to learn to nde none the less Individual experience 
IS a condition which without the mnate capacity cannot take 
effect. Instinct mvolves inherited adaptation , intelligence, an 
mhented power, embodied m the i^ghcr nerve-centres, of 
acoomuttodation to varying arcumstances. 

See C Lloyd Morgan, Habtl and Insttncl (1896), and Ammal 
Behaviour (1900) , G J Romanes, Mental Evolution in Animals 
(1883), and Natural History of Instinct (1886) , Lord Avebury, On 
the Instincts of Animals (1889) , Marshall, Instinct and Reason 
(lSg8) Mills, Nature of Animal Intelligenct (1898) , St George 
Mivart, Nature and Thought {i88a), and Origin of Human Reason 
(1899) , E Wasmann, Zur Entvuickelung der Instincte (189;^. 
Instinct und Intelligem im Tterretch (1899. Eng trans 1901) . G 
and C Peckham, Instincts and Habits of Soltiary Wasps (1898) , see 
also the bibliography (section " Instuict and Impulse '') m Baldwin’s 
Put, of Philosophy and Psychology. (C Ll M ) 

INSTITUTE (from Lat. msUtuert. to establish or set up), 
something established, an institution, particularly any society 
established for an artistic, educational, scientific or social purpose 
The word seems to have been first applied in Engbsh to such 
institutions for the advancement of science or art as were 
modelled on the great French society, the JnsMul National (sec 
Academies) It is thus the name of such soaeties as the Royal 
Institute of British Architects, the Imperial Institute and the 
like. It is extended to similar organizations, particularly to 
educational, on a smaller or local scale, such as Mechanics’ or 
Workmen’s Institutes, and is sometimes applied to charitable 
foundations In the United States the word is, m a particular 
sense, applied to periodic classes giving uistruction m the 
principles of education to the teachers of elementary and district 
schools. The term “ institute ” is often used to translate the 
Lat. tnsttltUw, m the sense of a treatise on the elements of any 
subject, and particularly of law or jurisprudence ; thus the 
compilation of the principles of Roman law, made by order of 
the emperor Justinian, is known as JusUntan's Imtitutes, and 
hence Coke’s treatise on English law, of which the first part is 
better known as Cokt ntpon IxUbston, is called The lusUtute. 
The same title is borne by Calvm’s work on the elements 
of the Christian doctrine. In Scots law “institute” is the 
person named vx a settlement or testament to whom an estate 
IS first kmited, those who follow, failing him, arc termed 
“ substitutes.” 

IMSTlTUnOMAIi CHUBCH, the name generally applied both 
in the British Isles and in Amenca to a type of church which 
suppletnents its ordinary work by id^trfymg itself in various 
ways with the secular interests of those whom it seeks to influence 
The idea of such extension of function grew out of the reco^ition 
of the fact that the normal activities of church work entirely 
failed to retain the mterest of a laige class of the population to 
whom the ritual iormality of orihnafy seridoes was unacceptable. 
Various attempts were made to overoenae this deficiem^, eg. by 
raodtif^’^ing the form of service or of some stfvices, by the add^bn 
to the ordinary services of more or less mformal meetings 
(e.g. the Pleaaust Sunday Afternoon services), by specially 
excusing persons from wearing Uie normal church-going attire 
m holiday reaorta, and by holding services out of doors. The 
prmcipie undei^mg all fUiese changes is ^stematiaed in the 
instituttonal Church which, «n addition to its raam buUding for 
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Specifically religious services, provides other rooms or buildings 
which durmg the week are open for the use of members and 
fnends. Lectures, concerts, debates and social gatherings are 
organized , there are reading rooms, gymnasmms and other 
recreation rooms ; various clubs (cycling, cncket, football) are 
formed. The organization of the whole is subdivided into special 
departments managed by committees. By these various means 
many pemons are attracted mto the atmosphere of the church’s 
worte who could not be mduced to attend the fonnal services 
This expansion of normal church work may be traced back m 
England to at least as early as 1S40, but the full development 
of the Institutional Church belongs only to the latter years 
of the 19th century. The chief example m England is WhitefWld^s 
Central Mission m Tottenham Court Road, London, a church 
which, m addition to an elaborate organization on the lines above 
described, has an official journal. In the United States die 
movement may be said to date from about 1880 The name 
“ Institutional ” was first applied to Berkeley Temple, Boston, 
by Dr William Jewett Tucker, then president of Dartmouth 
College The obvious criticism that this epithet emphasizes 
the administrative and secular side to the exclusion of the 
spintusd led to the tentative adoption of other titles, the 
“ Open Church,” the “ Free Church,” the former of which is 
the more commonly used In 1894 was formed the “Open and 
Institutional Church League ” at New York, which hdd a 
number of conventions and served as a headquarters for the 
numerous separate churches In connexion with this league was 
formed the “ National Federation of Churches and Christian 
Workers,” which held a convention m 1905 
Sec C Silvester Horne, The Institutional Church (London, 1906) , 
G W Mead, Modem Methods in Church IVorh (New York, i897) . 
R A Woods, English Social Movements (New York, 1891) 
INSTRUfiffiNT (Lat tustrumenium, from mstrmre, to build 
up, furnish, arrange, prepare), that which can be used as a 
means to an end, hence a mechanical contrivance, implement 
or tool , the word is more particularly applied to the implements 
of applied science, m mathematics, surgery, surveymg, &c., 
while those of the handicrafts are generally known as “ toob ” 
A specific use of the term is for the various contrivances used 
to produce musical sounds, “ musical mstruments.” 

In law an “ instrument ” is any formal or written document 
by which expressicm is given to a legal act or agreement This 
IS a classical use of the Lat mstrumentum, a document, record 
The tenn may be used in a wide sense, as a mere writing, meant 
only to form a record, or m a particular sense with reference 
to certam statutes For example, the Stamp Act 1S91 defines an 
instrument as an expression including every written docum^t, 
for the purposes of the Forgery Act 1861 a post-office telegrun 
accepting a wt^er has been defined as an instrument. In 
expressions such as “ deed, will, or other wntten instrument ” 
the word means any written document under which a right or 
liabiiity, legal or equitable, exists. 

IHSTRUMBNTATiON. “ Instrumentation ” is the best term 
that can be found for that aspect of musicU art which is concerned 
with timbre. Tlie narrower term “ orchestration ” is applied 
to the mstrumentation of orchestral music, ^ce the most 
obvious differences of tunbre are in those of various instruments, 
the art which blends and contrasts timbre is most easily discussed 
as the treatment of instruments ; but we must use this term with 
philosojrfiic breadth and allow it to include voices, iMtrumenta- 
tion is m all standard text-books treated as a techmeal subject, 
from the point of view of practice students desirous of writing for 
the modem orchestra And as there is no branch of art in which 
mechanical improrvements, and the consequent change in the 
nature of tedmical difficulties, bear so directly upon the possi- 
bilities and methods of external effect, it follows that an exclusive 
preponderance of this view is not without serious disadvantage 
from the standpoint of general musioal culture, lliere is 
probably no other brandi of art in which orthodox tradition 
18 so entirety divorced from the historical sense, and the history, 
when studied at all, so little illuminated by the pem^ent 
artistic significance of its subjects. When impiovemems in the 


structure of an instrument remove from the modem composers 
memory an entire category of limitations which in chissical 
music determined the very clmracter of the mstniment, the 
temptation is easy to regard the improvement as a kind of 
access of wisdom, in companson with which not only the 
older form of the mstrument, but the part that it plays in 
classical music, is crude and archaic But we should do better 
justice to improvements m an instrument if we really understood 
how far they give it, not merely new resources, but a new 
nature. And, moreover, those composers who have <kme 
most to realize this new nature (as Wagner has done for the 
brass mstruments) have also retained, to an extent unsuspected 
by their imitators, the definite character which the mstrument 
had m its earlier form 

As It is with mechanical improvements, so is it to a stUl 
greater degree with changes m the function of timbre m art 
Throughout the 19th century so fatal was the hold obtained 
on the popular mind by the teclmical expert’s view of instru- 
mentation, that It was impossible to hear the works of Handel 
and Bach without “ additional accompaniments ” conceived 
m terms of art as irrelevant to those of 18th-century polyphonys 
as the terms of Tumcnan landscape are irrelevant to the decora- 
tion of the outside walls of a cathedral There is some reason 
to hope that the day of these misconceptions is passed ; althougli 
there is also some reason to fear t^t on other grounds the 
present era may be known to posterity as an era of instrumenta- 
tion oimparable, in its goigeous chaos of experiment and its 
lack of consistent ideas of harmony and form, only to the monodic 
period at the beginning of the 17th century, m which no one 
had ears for anything but experiments m harmonic colour. Wc 
do not propose to concern ourselves here with those technical 
subjects which are the chief concern of standard treatises on 
instrumentation. Our task is simply to furnish the general 
reader with an account of the types of instrumentation prevalent 
at various musical periods, and their relation to other branches 
of the art. 

The Vocai Style of Ike J6th Cmtuty —In the i6th century 
instrumentation was, in its normal modem sease, non-existent , 
but in a special sense it was at an unsurpassable stage of per- 
fection, namely, m the treatment of pure vocal harmony. In 
every mature period of art it will be found that, however much 
the technical rules may be collected in one special category, 
every artistic category has a perfect interaction with all the 
others; and this is nowhere more perfectly shown than when the 
art is m its simplest possible form of maturity. PracticnBy 
every law of harmony m 16th-century music may be equafiy 
well regarded as a law of vocal effect Discords must not be 
taken unprepared, because a singer can only find his note by a 
mental jinigment, and in attacking a discord he has to find a 
note of which the harmonic meanrng is at variance with that of 
other notes sung at the same tune Melody must not moke more 
than one wide skip in the same direction, because by so doing 
it would cause an awkward change of vocal register. Two parts 
must not move m consecutive octaves or fifths, because by so 
doing they unaccountably reinforce each other by an amount by 
whith they impoverish the rest of the harmony. Thus wo justify, 
on grouritk U instrumentation, laws usually known as laws 
of harmony and counterpoint. Apart from such considerations, 
16th-century vocal harmony shows in the hands of its greatest 
masters an inexhaustible variety of refinements of vocal 'colour. 
A volume might be written on Orlando di Lasso’s art of so 
crossing the voices as to render possible successions of chords 
which, on a keyed instrument where such crossoig cannot 
be expressed, would be a hombie senes of consecutive fifths ; 
the beauty of the device consisting m the extreme simplicity 
of the chords, combined with the novelty due to the fact that 
these chords cannot be {nodoced by any ordinary means vritfaoot 
incorrectness. 

Decorative Instrumentation . — In the 17th century the use of 
instruments became a necessity; but there were at first no 
otganized ideas for their treatment except those which wte*e 
grounded on their use as supportmg and imitating the vmce. 
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The early 17th-century attempts at their independent use and 
characterization are historically interesting, but artistically 
almost barbarous Sometimes they achieve rare beauty by 
accident. Heinrich Schutz’s Lamentatto Damdt is written for a 
bass voK e ac( ompanied by four trombones and organ. The trom- 
bone parts are on exactly the same material as the voice, which 
in fact forms with them a five-part fugue-texture. The effect is 
magnificent, and admirably suited to the dignity of the trombone. 
Moreover, the opening theme is formed of slow arpeggios ; and 
the more modern harmonic elements, though technically chro- 
matic, consist, from the modern point of view, rather in swift 
changes between nearly related keys than in chromatic blurring 
of the mam key. All this, especially in a writer like Schutz, 
who i» saturated with every progressive tendency of the time, 
seems to point to a deep sense of the appropriate style of 
trombone wnting. Yet, so insensible is Schutz to the euphony 
of his own work, that he proposes, as an alternative for the first 
and second trombones, two violins an octave higher, the other 
parts remaining unaltered ' Imagination boggles at the vileness 
of this effect. 

The chief work done in instrumentation in the 17 th century 
IS undoubtedly that of the Italian writers for the violin, who 
developed the technique of that instrument until it proved not 
only more resourceful but more artistically organized than that 
of the solo voice, which by the time of Handel had become 
little better than an acrobatic monstrosity. In the art of 
Bach and Handel, instrumentation, as distinguished from choral 
writing, has attained a definite artistic coherence Choral 
writing Itself has become different from what it was in the i6th 
century. The free use of discords and of wider intervals, together 
With the influence of the florid elements of solo-singmg, enlarged 
the bounds of choral expression almost beyond recognition, while 
they crowded into very narrow quarters the subtleties of 16th- 
century music These, however, by no means disappeared, 
and such devices as the crossmg of parts in the second Kyrie of 
Bach’s B Mtnor Mass (bars 7, 8, 14, 15, 22, 23, 50) abundantly 
show that m the hands of the great masters artistic truths are 
not things which a change of date can make false. 

But the treatment of instruments m Bach and Handel has a 
radical difference from that of the art which was soon to succeed 
It. It has precisely the same limitation as the treatment of 
form and emotion ; it cannot change as the work proceeds 
Its contrasts are like those of an architectural scheme, not those 
of a landscape or a drama. It admits of the loveliest combina- 
tions of timbre, and it can alternate them in considerable variety. 
Modem composers have often produced their most characteristic 
orchestral effects with fewer contrasting elements than Bach 
uses m his Trauer-Ode, in the pastoral symphony m his Chrtstmas 
Oratorio, in the first chorus of the cantata Ltebster Gott, wann 
werd' tch sterben, and in many other cases ; but the modem 
instrumental effects are as far outside Bach’s scope as a long 
passage of preparation on the dominant leading to the return 
of a first subject is beyond the scope of a gigue in a suite. 
Bach’s conception of the function of an instrument is that it 
holds a regular part in a polyphonic scheme, and his blending of 
tones is like the blending of colours in a purely decorative design 

Those mstruments of which the tones and compass are most 
suitable for polyphonic melody are for the most part high in 
pitch ; a circumstance which, in conjunction with the practice 
(initiated by the monodists and ratified by science and common 
sense) of reckoning chords upwards from the bass, leads to the 
conclusion that the instruments which hold the mam threads 
in the design shall be supported where necessary by a simple 
harmonic filling-out on some keyed mstrument capable of forming 
an unobtrusive background. The chords necessary in this part, 
which with its supporting bass is called the conttnm, were 
mdicated by figures; and the evanescent and delicate tones 
of the harpsichord lent themselves admirably to this purpose 
where solo voices and instruments were concerned. For the 
support of the chorus the more powerful organ was necessary. 
It is in the attempt to supply the place of this conttnm (or 
figured bass) by definite orchestral parts that modern per- 


formances, until the most recent times, have shown so radical an 
incapacity to grasp the nature of 18th-century instrumentation 
The whole point of this fillmg-out is that, the polyphonic design 
of the mam mstruments being complete in itself, there is no 
room for any such additional inner parts as can attract attention 
In the mterest of euphony some harmonious sound is needed to 
bridge the great gap which almost always exists between the 
bass and the upper mstruments, but this filling out must be of 
the softest and most atmosphenc kind. Bach himself is known 
to have executed it in a very polyphonic style, and this for the 
excellent reason that plain chords would have contrasted so 
strongly with the real instrumental parts that they could not fail 
to attract attention even m the softest tones of the harpsichord 
or the organ, while light polyphony in these tones would elude 
the ear and at the same time perfectly bridge over the gap in 
the harmony. There seems no good reason why in modern 
performances the pianoforte should not be used for the purpose, 
if only accompanists can be trained to acquire the necessarj’ 
delicacy of touch, and can be made to understand that, if they 
cannot extemporize the necessary polyphony, and so have to 
I play something definitely written for them, it is not a mass of 
j interesting detail which they are to brmg to the public ear. A 
lamentable instance of the prevalent confusion of thought on this 
! point IS shown by the vocal scores of the Bach cantatas corre- 
sponding to the edition of the Bach Gesellschaft (which must not 
be held responsible for them). In these Bach’s polyphonic 
designs are often obliterated beneath a mass of editorial counter- 
point (even where Bach has carefully written the words “ tasto 
solo,'' t e “no filling out ”) The same comments apply to the 
attempts sometimes made to fill out the bare places in 18th- 
century clavier music There is no doubt that such filling out 
was often done on a second harpsichord with stops of a very light 
tone ; but, if it cannot be done on the modern pianoforte in a 
touch so light as to avoid confusion between it and the notes 
actually \/ritten as essential to the design, it certainly ought 
not to be done at all. The greater richness of tone of the modem 
pianoforte is a better compensation for any bareness that ma> 
be imputed to pure two-part or three-part writing than a filling 
out winch deprives the listener of the power to follow the essential 
lines of the music. The same holds good, though in a leaser 
degree, of the resources of the harpsichord in respect of octave- 
strings. To sacrifice phrasing, and distinctness in real part- 
writing, to a crude imitation of the richness produced mechanic- 
ally on the harpsichord by drawing 4-ft and 8-ft registers, is 
artistically suicidal. The genius of the modern pianoforte is to 
produce richness by depth and variety of tone , and players who 
cannot find scope for such genius in the real part-writing of the 
i8th century will not get any nearer to the 18th-century spirit 
by saenfiemg the essentials of its art to an attempt to iimtate 
its mechanical resources by a modem tour de force. 

Symphonic InstrumentaHon. — The difference between decora- 
tive and symphonic instrumentation is admirably shown by 
Gluck. In the famous dedicatory letter of his Alceste he mentions 
among other conceptions on which his reform of opera was to be 
based, that the co-operation of the instruments ought to be 
regulated in proportion to the mterest and the passion, a doctrine 
of which the true significance lies in its connexion with other 
conditions of opera which are incompatible with the polyphonic 
treatment of mstruments as threads in a decorative scheme. 
The date of this famous letter was 1767, but after Alceste Gluck 
was still able to use material from earlier work ; and the overture 
to Armtde is adapted from that of Teletnacco, wntten in the year 
of Bach’s death (1750). 

To write an account of symphonic instrumentation in any 
detail would be like attempting a history of emotional expression ; 
and all that we can do here is to point out that the problem 
which was, so to speak, shelved by the polyphonic device of the 
conttnm, vfta for a long time solved only by methods which, 
in any hands but those of the greatest masters, were very in- 
artistic conventions. In the new art the ccmcentration of atten- 
tion upon foms as a more important source of dramatic mterest 
and dimax than tmturet resulted m a neglect of polyj^bny which 
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senously dama^d even Gluck’s work, and which always had the 
grave inconvenience that while the new methods of blending 
and contrasting instruments stimulated an increase in the variety, 
if not in the size of orchestras, there was at the same time extreme 
difficulty m finding occupation for the members of the lower 
middle class of the orchestra in ordinary passages. On the other 
hand, it is significant how everything in the development of 
new instruments seems to suggest, and be suggested by, the 
new methods of expression, lire invention of the damper-pedal 
in the pianoforte epitomizes the difference between polyphony 
and symphonic art, for it is the earliest device by which sounds 
are produced and prolonged in a way contrary to the spirit of 
“ real ” part-writing. It is possible to conceive of any number of 
notes struck and sustained by the fingers as consisting of so 
many quasi-vocal parts , but when a series of single sounds is 
played and each sound continues to vibrate by means of a pedal 
which prevents the dampers from falling on the strings, then we 
are conscious that the sounds have been produced as from one 
part, and that they nevertheless combine to form a chord , and 
this is as remote from the spirit of polyphonic part-writing 
as modern English is from classical Greek 
The pianoforte trios of Haydn are perhaps the only works 
of first-rate artistic importance in which there is no doubt that 
the earlier stages of the new art do not admit ot sufficient poly- 
phony to give the instruments fair play. Haydn finds the piano- 
forte so completely capable of expressing his meaning that he is 
at a loss to find independent material for any accompanying 
instruments , and the violoncello in his trios has, except perhaps 
m four passages m the whole collection of thirty-three works, 
not a note to play that is not already in the bass of the pianoforte , 
while the melodies of the violin are, more often than not, doubled 
m the treble Yet there is a ccitain difference between this and 
the work of a poor artist whose designs are threadbare It would 
be impossible to add a note to Haydn’s trio , the only question 
IS how to account for the superfluity of much of the string parts 
and how to make the trios effective in performance. It is some- 
times suggested that the ’cello part is best omitted and these 
works played as violin sonatas. But experiment shows that in 
this condition much of the violin part sounds incomplete , and 
the truth appears to be that Haydn is thinking, like any modern 
composer, of the opposition of two solid bodies of tone — the 
pianoforte and the stringed instruments And it will be found 
that the method of performance which most nearly justifies the 
instrumental effect of these otherwise beautiful works is that m 
which the pianoforte player regards himself as frequently 
doubling the stringed instruments, and not vice versa He 
should therefore m all such passages play extremely lightly, 
so as to give the violin and ’cello the function of drawmg the mam 
outline. In the time of Bach sm h writing was beautifully suited 
to enliven the dry glitter of the harpsichord, and Bach’s duets 
for clavier and violin seem to have been sometimes played as 
trios with a violoncello playing from the clavier bass. But this 
was ineffective with the pianoforte, and is only explicable in 
Haydn as a survival. His tnos were, indeed, published under the 
title of “ pianoforte sonatas with accompaniment of violin and 
violoncello ” , but this in no way militates against the above 
remarks as to their proper method of performance nowadays, 
when we take into consideration the greater strength of tone of 
the modem pianoforte, especially in the bass, and the fact that 
in no case could a violinist consent to play as an accompaniment 
such melodies as that at the begmnmg of the G major tno known 
as No. 1. 

For Mozart there never was any such etnbarras de ttchesse 
m any combination of instruments. His music is highly poly- 
phonic, and modem in its instrumental treatment throughout. 
It was lucky for the development of instrumentation (as m all 
branches of music during the change from polyphonic to formal 
design) that whenever the texture is not poly^onic the natural 
place for melody is on the surface m other words, when the 
accompaniment is simple the tune is generally on the top. 
Haydn, when he was not tempted by the resources of an instru- 
ment so complete in itself as the pianoforte, soon learnt to write 
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artisucally perfect string quartets In which the first violin, though 
overwhelmingly the most important part, is nevertheless in 
perfect balance with the other members of the scheme, inasmuch 
as they contribute exactly what their pitch and the little poly- 
phonic elaboration admissible by the style will enable them to 
give. In the treatment of the orchestra volumes might be written 
dhoxit Haydn’s and Mozart’s sense of fitness, os shown in Haydn’s 
experiments and Mozart’s settled methods. Where tliey con- 
sent to any practical custom from practical necessity they also 
consent because it is artistically right for them, and if it had not 
been artistically right they would have soon swept it away. For 
example, it has often been said that the extent to which their 
orchestral viola parts double the Ivasses is due, partly to bad 
traditions of Italian opera, and partly to the fact that viola 
players were, more often than not, simply persons who had failed 
to play the violin This was in many cases true, and it is equally 
true that Mozart and Haydn often had no scruple in following the 
customs of very bad composers. But, when we look at the many 
passages in whuh the violas double the basses, we shall do well 
to consider whether there is room in the harmonic scheme for the 
violas to do anything else, and whether the effect would not 
be thin without them As music becomes more polyphonic the 
inner parts of the orchestra become more and more emancipated 
Already Mozart divides his violas into two parts quite as often 
as he makes them play with the basses. In Beethoven’s orchestra- 
tion there is almost always room for an independent viola part 
'Ihere is not room for one together with an independent violon- 
cello part ; the wonderful use of muted solo violoncellos in the 
slow movement of the Pastoral Symphony being a special effect, 
like the earlier instance m Haydn’s izth Salomon Symphony 
Otherwise, when Beethoven has anything special for the violon- 
cellos to say, he invariably softens and deepens their singularly 
incisive cantabile tones by doubling them with the violas In 
the orchestras of his day this was perhaps the only safe proceeding 
for players unaccustomed to such responsibilities, and that may 
have been one of Beethoven’s reasons for it But it is equally 
certain that the pure violoncello tone in large masses belongs to 
I a distinctly different region of orchestral effect Haydn’s numer- 
ous examples of independent violoncello melodies are almost 
all either marked solo or written for such small orchestras that 
they would be played as solos 

.Similar principles apply in infinite detail to the treatment of 
wind instruments, and we must never lose sight of them in 
speculating as to the reasons why the genius of Beethoven was 
able to carry instrumentation into worlds of which Haydn and 
Mozart never dreamt, or why, having gone so far, it left any- 
thing unexplored A subject so vast and so incapable of classifica- 
tion cannot be discussed here, but its aesthetic principles may be 
illustrated by the extreme case of the trumpets and horns, which 
m classical times had no scale except that of the natural harmonic 
series. This could be fixed, within certain limits, at whatever 
pitch suited the composition ; but on the horn it could be only 
very partially filled out by notes of a muffled quality produced 
by inserting the hand into the bell of the instrument, a device 
impossible on the trumpet These instruments thus produced, 
in Haydn’s and Beethoven’s times, a very remarkable but 
closely hmited series of effects, which, as Sir George Macfarren 
pointed out in the article “ Music ” in the 9th edition of the 
Encychpaedta Britanmca, ^ave them a peculiar character and 
function m strongly asserting the mam notes of the key. An 
instance of this characteristic function, specially remarkable 
because the composer has taken exceptional measures for it, 
IS Beethoven’s overture to Ftdelio. It is in E major, while 
Beethoven chooses to use trumpets in C. The only note which 
these can play in E major is the tome, to which they are accord- 
ingly confined until the repipitulation of the second subject. 
This is unexpectedly ^aced in C major, the remotest key reached 
in the overture, and one that had already appeared m an impres- 
sive pass^ m the introduction which foreshadows the reference 
in the first act to the hero in his dungeon (“ Der kaum niehr 
lebt und wie ein Schatten schwebt ”). In this key the tnimpcts 
blaze out with an effect which entirely depends upon their 
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rcstncted part hitherto. On a sofficient acquaintance with the 
work this would probably have revealed the essential nature ot 
the instrument to a hearer unacquainted with technicalities, 
and revealed it rather as a characteristic tlian as a limitation. 
A still more remarkable instance will be found in the third 
statement of the theme of the finale of the 9th symphony. When 
the trumpets take it up they make a remarkable change at its 
nth bar, for no other reason than that one of the notes, though 
perfectly within their scale, and, indeed, already produced by 
them m the very same bar, is so harmonized as to suggest the 
freedom of an instrument with a complete scale This passage 
shows that if Beethoven had had the modem trumpet at hia 
(hsposal, while he would no doubt freely hai^ used its 
resources, he would nevertheless have maintained its character 
as an instrument founded on the natural scale, and would 
have agreed with Brahms that the nobility and purity of 
Its tone depends upon its faithful adherence, at least within 
symphonic lunits, to types of melody suggestive of that 
scale 

This brings us to the latest radical change effected in instru- 
mentation, the change from symphonic to dramatic principles. 
It will be convenient to take cme supreme composer as the 
artist who has dealt so conisistently with the essentials of the 
new style that he may be conveniently regarded as its creator. 
Even with this limitation the subject is too vast for us to enter 
into details 

Dramattc Imirumfntation — There is hardly one of Wagner’s 
orchestral innovations which is not mseparably connected with 
his adaptation of music to the requirements of drama , and 
modern conductors, m treating Wagner’s orchestration as the 
normal standard by which all previous and contemporary 
music must be judged, are doing their best to found a tradition 
which in another fifty years wU be exploded as thoroughly as 
the tradition of symphonic additional accompaniments is now 
exploded m the performances of Bach and Handel. The mam 
difference between sympliomc and modem dramatic orchestration 
depends on this that m a symphony any important incident 
will probably be heard again within five mmutes, in every 
circumstance of formal symmetry and preparation that can 
attract the attention. This being so, it is absurd m a symphony 
to use only such orchestral colours as would be fit for dramatic 
moments which are not likely to recur for an hour or two, if they 
reciur at all. Such a pass^e as bars 5 to 8 m the first movement 
of Beethoven’s 8th symphony is as unintelligible from the 
point of view of Wagnerian c^ra as the openmg of the Rhetngold 
IS unintelltgibie from the point of view of symphony. But both 
are quite right. The modern Wagnerian conductor is apt to 
complain that Beethoven, m his four-bar phrase, drowns a melody 
which lies in the weakest register of the clarinet by a crowd of 
superfluous notes ui oboes, horns and flutes. The compkiner 
aitircly overlooks the fact that this is the kind of music in which 
such a phrase will certainly be heard agam before we have time to 
forget It ; and as a matter of fact the strings promptly repeat it 
fwhssimo in a position which nothing can overpower. A crowd of 
instruments that seemed at first to overwhelm it in sympathetic 
comments IS perfectly dramatic and appropriate on the symphonic 
scale. On the operatic scale establish^ by Wagner such detail e 
simply lost. Far greater polyphonic detail of another kind is 
no doubt possible, but it reqiures far longer time for its expression 
Itcannot change so rapidly. It engages the ear more exclusively, 
and therefore it needs an accuracy and an elaboration of para- 
phernalia quite irrelevant to symphonic art. The accuracy and 
the paraphernalia are equally exemplified in all Wagner’s 
additions and alterations of the classical orchestral scheme, 
for these all consist m completing the families of instruments 
so that each timbre can be piesented pure in complete harmony 
But the greatness of Wagner is shown in the fact that with 
all the effi^t his additions have m revolutionumg the resources 
of orchestration, he never i^rds his novelties as substitutes 
for the natural prmdples of instrumental effect. His brass 
instruments have lost nothing of their ancient nobihty. In 
his gigantic designs it inevitah^ happens that instrumental 


resources are strained to then utmost, and there % perhaps, 
hardly anything which the makers and players of instruments 
can be trained to do which is too remote to be demanded by 
some extreme dramatic necessity m Wagner’s scheme. But it 
IS always some such extreme necessity that demands it, and 
never an appetite too jaded for natural resources. The crucial 
example of this is what Richard Straurs has ingeniously called 
the “ al fresco ” treatment of instrumaits in brge orchestral 
masses (Berlioz-Strauss, Jnstrumentattondehrt, edition Peters). 
Expcnence shows that m the modern orchestra there is safety m 
numbers, and that passages may with impumty be written for 
thirty-two violins which no single player can execute clearly. 
Whether this justifies Wagner’s successors and imitators in 
showing a constant preference for passages of which not even 
the general outbne is practicable ; whether it justifies a state 
of things m which the normal compass of every instrument 
in an advanced 20th-century score would appear to be about 
a fifth higher than any player of that mstrument will admit , 
whether it proves that it is artistically desirable that when there 
are eight horns in the orchestra their material should be indistin- 
guishable from pianoforte writmg, and that, in short, the part of 
every mstrument should look exactly like the part of every 
other — such questions are for posterity to decide. At present 
we can only be certain that the criterion according to which 
Brahms, being a symphonic writer, has no mastery of orchestra- 
tion whatever, is not a criterion compatible with any sense of 
symphonic style It is therefore not a criterion which can do 
justice to the principles of Wagner’s non-symphomc art, for its 
appreaation thereof is inevitably one-sided. Least of all can 
It conduce to the formation of sound critical standards for the 
new instrumentation which is now in process of development 
for the future forms of instrumental music These, we cannot 
doubt, will be as profoundly influenced by Wagner as the 
sonata style was influenced by Gluck 

Finally, it must be remembered tliat musical euphony and 
emotion^ effect are mseparable from considerations of harmony 
and polyphony. Timbre itself is, as Helmholtz shows, a kind of 
harmony felt but not heard. Not even the imagination and 
skill of Berhoz could galvanize mto permanent artistic hfe an 
mstrumentation based exclusively upon instruments, however 
suggestive his wonderful orchestral effects may have been to 
conten^orary and later artists, who realize that artistic effects 
must proceed from artistic causes. 

* Chamber-nmstc . — The instrumentation of solo combinations 
IS one of the largest and most detailed subjects in the art of 
music Somethmg has been said above as to its earlier aspects 
m the time of Haydn. Before that tune it was based ex- 
clusively on the use of the harpsichord either as a means of 
supportmg the other instruments or as also contributing prinapal 
parts to the combination. Thus there were no strmg-quartets 
before Haydn — at least none that can be distinguished from 
symphonies for stnng^band. 

Richard Strauss, in his edition of Berlioz’s work on Instru' 
msniaiufn, paradoxically characterizes the classical orchestral 
style as that which was denved from chamber-mutic. Now it 
IS true that m Haydn’s early days orchestras were small luid 
generally private j and that the styles of orchestral and chamber- 
music were not distinct ; but surely nothing is clearer than that 
the whole history of the nse of classical chamber-music lies m 
Its rapid differentiation from the coarse-gramed orchestral 
style with which it began. Orchestral wind-parts harve been 
discovered belonging to Haydn’s stnng-quartet Op. i,.No 5; his 
quartet m D minor, Op.9,No. 4, is already m a style which not even 
most mual listener could mistake for anything orchestral. 
On this differeniiation of styles rests the whole aesthetics of 
chamber-music ; but the subject is very subtle, and there is 
much, as for example in Schubert’s q[uartets and has C major 
quintet, that is inspired by orchestral ideas without m the least 
vitiatis^ the chambefnaiusic style , though, judged by its appear- 
ance on seems as. unorthodox as the notoriously 

orchestra) begiaiun);^ of Mendelssohn’s quartet in D wad qpintet 
in Bb. The beganing of Mendelssohn’s F minor quartet is. 
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again, a case usually, but perhaps wrongly, condemned ior its 
orchestral appearance on paper Such matters cannot be okcicled 
ofi-hand by tine mere fact that tremolos are characteristic of 
orchestras * the question is whether m individual cases they 
have not a special character when played by single playere 
Where this is so there need be no confusion of style ; but the 
danger of such confusion is great, and with the rise of modem 
dramatic instrumentation it may be doubted whether there are 
any standards of criticism m current use for chamber-music of 
other than the sonata style. The d^lopment of pianoforte 
technique since Beethoven has been in some ways even more 
revolutionizing than that of the brass instruments ; and piano- 
forte instrumentation, both in solo and m chamber-music, is a 
study for a hfetime. 

Orchestral Schemes Typtcal of Different Periods 

r i6th Century — ^We, with our stereotyped modem notions of the 
grouping of voices, may get some idea 0/ the freedom, of the 16th- 
century composers' imagination by noting that the four-part move- 
ments for semi-chorus or solo voices m Palestrina's Masses present 
us with no fewer than seventeen different combinations of voices, 
and that of these the frmihar group of soprano, alto, tenor and bass 
IS not the most common, though it is invariable as that used for entire 
four-part Masses. In three-part movements Palestrina presents us 
with twelve combinations of voices In hia five-part Masses and 
single movements we find eight combinations, and his six-part 
Masses and single movements show eleven And when he writes in 
eight parts for a double chorus the two groups are seldom idenbcal 

2 /Sth Century — 17th-century instrumenUtion may be neglected 
here as having begun m chaos and ended, in the schemes of 
the iSth'century decorative instrumentation The following is 
Bach's fullest orchestra the stnng-band, consisting (as at the 
present day) of violins m two parts, violas, vioJonc^os, oonbted 
(where the contrary is not indicated) by double basses , the wind 
instruments (generally one to each part, as the stnng-band was never 
large) — 2 flutes, 2 or 3 oboes, or oboe a amove (a lower-pitched and 
gentler type), tailte or oboe da caccta (some kind of alto oboe corre- 
sponding to the cor anglais), bassoon, generally doubling the string 
basses, 2 horns, with parts needing much greater practice m high 
notes than is customary to-day, 3 (occasionally 4) trumnets, of which 
at least the first 2 were played by players especiaily trained to 
produce much higher notes than are compatible with the power to 
produce the lower notes (the high players were called Ctann-Bt&ser , 
and the others Pnnapal-Bldser) , a pair of kettlc'-drums, toned to 
the tonic and dominant of the piece 

Handel's orchestra is less detailed He does not seem to have 
found any English trumpeters capable of playing as high parts as 
those of the German Cletnn-Bldser, and his plan seems generally to get 
as many oboes and bassoons as could be procured to double the top 
and bottom of hts stnng-band But Ins uefinite orchestral effects m 
certain places (e g " He led them forth like sheep," in Israel in 
Egypt, and the music of the Witch of Endor, and the appearance of 
Samurf’s spirit in Saul) are as modem as Gluck's 

3 Symphonic Orchestration — Mozart's fuU symphonic scheme 
requires the stnng-band, r flute (rarely 2), 2 oboes, 2 clannets (when- 
ever he could obtain them, he bemg the first composer who really 
appreciated them, instead of regarding them either as cheap substi- 
tutes for the clartno or high trumpet of Bach, or, like Gluck and, witli 
rare and late exceptions, Haydn, as merely adding to the force of 
tutti passages) Further, 2 horns, 2 bassoons, 2 trumpete and a pair 
of kettle-dmms. 

Mozart imports from church music 3 trombones for special 
passages in ms operas 

Beethoven almost always has 2 flutes, and invariably 2 
clarinets. In his 5th symphony he intnxlnced 3 trombones 
and extended both the upper and lower extremes of the wind- 
band by a piccolo and a double bassoon " Turkish music," 
» e the big drum, cymbals and triangle, was used by Haydn in his 
Military Symphony, and Mozart in his EntfUhrung, for reasons of 
" local colour " ; it appears as an extreme means of climax ra the 
finale of Beethoven's gth symphony 

4 Wagner's Orchestra Tristan und Isolde, — (Families of instru- 
ments are connected by a brace ) 

Strings • as usual, but subject to minutely complex grouping 
3 flutes (3rd to play piccolo when required). 

2 oboes. 

1 cor anglais. 

3 bassoons. 

2 clannets 
I bossdannet. 

4 horns. (The mechamcal improvements by which horns and 
trumpets acquired a complete scale have revolutionized the 
nature of thc»e instruments , and Warner's orchestration, 
mote than that of any other composer, nos profited by this 
Yet, m the preface to the score Wagner imeaJes very strongly 
(rfthelossM the onginal character of the boro in the bands 


ordinary playeis , and goesso far as to say that, if experience 
had not shown that they could be trained to play nemly as 
smoothly as the classical players, be would have renounced all 
the advantages of the new mechanism ) 

3 trumpets 

3 troauxmes 

1 tuba. 

2 or, for safety in tuning, 3 kettle-drums 

Triangle and cymbals 

1 harp (multqpHed enant suf ). 

In Dm king des Ntbemngen Wagner specifies the proiwrbons of the 
stnag^band as 16 first and 16 second violins, 12 violas, 12 viofon- 
ceilo^fl double basses The rest of the orchestra consists of — 

Piccolo and 3 flutes. 
f'3 oboes and cor anglais, or 4th oboe. 

\ 3 bassoons, or 2 and contra- fagotto. 

3 clannets aud i bass clannet 

8 horns, 4 of whom are also required to play 4 specially con- 
structed tenor and bass tubas 

t ordinary (double-bass) tuba 
f 3 trumpets 

\t bass trumpet (A project of Wagner's which instrument- 
makers found impracticable, so that Wagner had to con- 
tent lumself with a kind of valve trombone shaped like a 
trumpet ) 

3 trombones and i double-bass trombone. 

2 pairs of kettle-drums 
Triangle 
Cymbals 
Big drum 
Gong 

6 harps 

5 Chamber-muste — Bach's and his contemporaries' combinations 
with the harpsichord show the natuial fondness, m his day, for 
instruments of a tone too gentle for prominent use m large rooms, 
or indeed for survival in tnodern times. Thus there was quite as 
much important solo music for the fiate as for the violin , and 
almost more music for the viola da gaiiiba than for the violoncello 
A frequent combination was flute, viohn and harpsichord (very 
probably with a yioIonceHo doubling the bass) , and in more than one 
case the violm was partly tunetl lower to soften its tone 
CJassical and modern chamber-musiC m the sonata style consists 
mainly of stn&g-quarteU for 2 viohns, viola and violoncello , 
stnng-tnos (rare, because very difficult to write sonoroudy) , piano- 
forte-lnos (pianoforte, violin and violoncello) , pianoforte-quartets 
(pianoforte with string-trio) , pianoforte-quintets (pianoforte with 
stnng-quartet) ; stnng-quinteta (with 2 violas, very rarely with 
2 violoncellos), and (in two important cases by Brahms) strmg- 
sextets Larger combinations, being senu-orcnestral, especially 
where the double-bass and wind instruments are used, leno them- 
selves to a somewhat lighter style , thus Beethoven’s septet and 
Schubert's octet are both in the nature of a very large serenade 
Wind mstrumenta produce very special effects m chamber-music, 
and need an exceedingly adroit technique on the part of the composer 
Magmficent examples are Mozart's trio for pianoforte, clarinet and 
viola, his quintet for pianoforte, oboe, clannet, horn and bassoon 
(imitated by Beethoven), his qumtet for ciannot aud atnugs, 
Brahms's clannef-qamtet foe the same combination, and his tno for 
pianoforte, viohn and horn (D F. T ) 

INSTRUMENT OF GOVERNMENT, the name given to the 
decree, or wntten constitution, under which Oliver Cromwell 
as “ lord protector of the commonwealth " governed England, 
Scotland and Ireland from December 1653 to May 1657. 

The Long Parliament was expelled m April 1653 and the 
council of state dissolved , the Little, or Nominated, parliament 
which followed ended its existence by abdication ; and Cromwell, 
officially lord general of the army, with a new council of slate, 
remained the only recognized authority in the country. It was 
in these circumstances that the Instrument of Government, 
drawn up by some officers m tiie army, prominent among whom 
was John Lambert, was brought forward. The document 
appears to have been under consideration since the middle of 
October 1653, but Ludlow says it was " in a clandestme manner 
carried on and huddled up by two or three persons,” a remark 
probably very near the truth. The nominated parhameat 
abdicat^ on the 12th of December 1653, and after certain 
emendations the Instrument was accepted by Cromwell on the 
i6th. Consisting of forty-two articles, the Instrument placed 
the legislative power in the hands of “ one person, and the people 
assembled m parliament ” ; the executive power was left to 
the lord protector, whose office was to be elective and not 
hereditary, and a council of state numbering from thirteen to 
twroty-one members. The councillors were appomted for life; 
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fifteen were named m the Instrument itself ; and Cromwell 
and the council were empowered to add six. To fill vacant les 
parliament must name six persons, of whom the council would 
select two, the choice between these two liemg left to the pro- 
tector. A parliament was to meet on the 3rd of September 1654, 
and until that date the protector with the consent of the council 
could make ordinances which would have the force of laws. 
After the meeting of parliament, however, he had no power of 
legislation, nor had he any veto upon its acts, the utmost he 
could do being to delay new legislation for twenty days. A new 
parliament must be called “ once in every third year,” elaborate 
arrangements being made to prevent any failure in this respect, 
and for five months it could not be dissolved save with its own 
consent The parliament, composed of a single chamber, was to 
consist of 460 members — 400 for England and Wales, and 30 
eaih for Scotland and Ireland- -and the representative system 
was entirely remodelled, growing towns sending members for the 
first time, and many small boroughs being disfranchised A 
large majority of the English members, 265 out of 400, were 
to be elected by the counties, where voters must possess land 
or personal property of the value of £200, while m the boroughs 
the franchise remained unaltered. In Scotland and Ireland the 
Arrangement of the representation was left to the protector and 
the coumil Roman Catholics and all concerned in the Irish 
rebellion were permanently disfranc hised and declared incapable 
of sitting in parliament, and those who had taken part in the 
wai against the parliament were condemned to a similar dis- 
ability during the first four parliaments. The protector was 
empowered to raise a revenue of £200,000 in addition to a sum 
sufficient to maintain the navy and an army of 30,000 men, and ' 
religious liberty was granted ” provided this liberty be not 
extended to Popery or Prelacy,” The chief officers of state were 
to be chosen with the consent of parliament, and a parliament 
must be summoned at once in case of war The practical effect 
of the Instrument was to entrust the government of the three 
countries to the parliament for five months out of every three 
years, and to the protector and the council for the remainder of 
the tune Although the Instrument bristled with possibilities 
of difference between parliament and protector, ” it is impossible,” 
as Gardiner says, ” not to be struck with the ability of its 
framers ” 

Having issued many ordinances and governed in accordance 
with the terms of the Instrument, Cromwell duly met parliament 
on the 3rd of September, and on the following day he urged the 
members to give it the force of a parliamentary enactment Many 
lepresentatives objected to the provision placing the supreme 
power m the hands of a single person and of parliament, a dis- 
cussion which wao futile, as clause XII of the Instniment 
declared that ” the persons elected shall not have power to alter 
the government a.s it is hereby settled in one single person and a 
parliament ” The proceedings were soon stopped by Cromwell, 
who on the 12 th of Septembei explained that there was a differ- 
ence between ” fundamentals ” which they might not, and 
” circumstantials *' which they might, alter. He concluded by 
stating that they would be excluded unless they subsenbed a 
recognition to be true to the protector and the commonwealth, 
and to respect the terms of clause XII Over three hundred 
members took the required step ; but they proceeded to alter 
the Instrument in other ways, and over the question of the 
control of the army they were soon in sharp conflict with the 
protector At length, on the 22nd of January 1655, Cromwell, 
counting twenty weeks as five months, dissolved parliament 

Regardmg the Instrument as still in force the protector sought 
for a time to rule m accordance with its provisions ; but new 
difficulties and growing discontent forced him to govern in a more 
arbitrary fashion However, m July 1656 he issued wnts for 
a second parliament which met m the following September. 
Many members, men of advanced views, were excluded by the 
council of state, acting on the strength of clause XVII., which 
declared that those elected must be persons of known integrity, 
fearing God, and of good conversation ” The remainder dis- 
cussed the question of the future government of the country. 


and in May 1657 Cromwell assented to the Humble Petition and 
Advice, which supplanted the Instrument of Government 
Gardiner says the Instrument was “ the first of hundreds of 
written constitutions which have since spread over the world, 
of which the American is the most conspicuous example, m which 
a barner is set up against the entire predominance of any one 
set of official persons, by attributing strictly limited functions 
to each.” 

The text of the Instrument is printed in S R Gardiner’s Consh- 
tuhonal Documents of the Puntan Hevolutton (Oxford, 1899) See also 
S R Gardiner, History of the Commonwealth and Protectorate, vols 11 
and iii (I^ndon, 1897-1901) , L von Ranke, Enghsche Geschtchte 
(1859-1868), andT (^rlyle, Cromwell's Letters and Speeches (London, 

1897-1901) (A W H *) 

INSUBSES (To-o/x/Spes, "Ivaov^poi), a Celtic people of upper 
Italy, the most powerful m Gallia Transpadana, inhabiting the 
country between the Adda, the Ticinus and the Alps According 
to Livy (v. 34) they appear to have been a branch of the Aedui 
in Gallia Transalpina, though others assume that they were 
Umbnans, a view to some extent supported by the form 
Is-ombr-es. Livy states that Bello vesus and his Gauls, having 
crossed the Alps and defeated the Etruscans near the Ticmus, 
found themselves in the territory of the Insubres (also the name 
of a pagus of the Aedui) Here they built a city and called it 
Mediolanum (Milan), after the name of a village in their home 
m Gallia Transalpina The name Insubres thus appears applied 
to the inhabitants (i) of the Aeduan pagus, (2) of the territorv 
in Gallia Transpadana occupied by Bellovesus, (3) to the foundci s 
of Mediolanum From 222 to 195 b c the Insubres were 
frequently at war with the Romans. In 222 they were de- 
feated at Clastidium by M Claudius Marcellus, who gained 
the spolta optma by slaying with his own hand their king 
Viridomarus (Virdumarus), and in 194 they were finally sub- 
dued by L Valerius Flaccus 

See H Nissen, Itahsche Landeskunde (1902) 11 179 , A Holder, 
Altheltischer Sprachschats, n (1904) 

INSURANCE, a term meaning generally ” making oneself safe 
j^jainst ” something, but specially used in connexion with 
making financial provision against certain risks in the business 
of life. The terms Assurance and Insurance are m ordinary 
usage synonymous, but m the profession “ assurance ” is con- 
fined to the “ life ” business, and ” insurance ” to fire, marine 
and other miscellaneous risks. Assurance was the earlier term, 
and was used of all forms of insurance indiscriminately till the 
end of the i6th century Insurance — in its earlier form, “ ensur- 
ance ” — was first applied to fire risks (see note sv “ Insurance ” 
m the Neiv English Dictionary) 

I General History 

During the latter half of the 19th century the practice of insur- 
ance extended with unprecedented rapidity, partly m novel 
forms. While its several branches, such as life insurance, 
casualty insurance and others, have each had an independent 
and characteristic development, all these together form an 
institution peculiar to the modern world, the origin and growth 
of which attest a remarkable change in men’s ideas and habits 
of thought 

The smiplest and most general conception of insurance is a 
provision made by a group of persons, each singly in danger 
of some loss, the incidence of which cannot be foreseen, that 
when such loss shall occur to any of them it shall be distributed 
over the whole group Its essential elements, therefore, are 
foresight and co-operation , the former the special distinction 
of civilized man, the latter the means of social progress But 
foresight is possible only in the degree m which the consequences 
of conduct are assured, < ^ it depends on an ascertained regularity 
in the forces of nature and the order of society. To the savage, 
life IS a lottery. In hunting, rapine and war, ail his interests 
are put at hazard. The hopes and fears of the gambler dominate 
his impulses. As nature is studied and subdued, and as society 
IS developed, the element of chance is slowly elimmated from 
life. In a progressive society, education, science, invention, 
the arts of production, with regular government and civil order, 



INSURANCE 


657 


GENERAL HISTORY] 

steadily work together to narrow the realm of chance and extend 
that of foresight. But there remain certain events which may 
disturb all anticipations, and m spite of any m^’s best wisdom 
and effort may deprive him of the fruits of his labour. These 
are mainly of two classes . (i) damage to property by the great 
forces of nature, such as lightning and hail, by the perils of the 
sea and by fire , (2) premature death. A useful life has an 
economical value. But no skill can make certain its continuance 
to Its normal close In the reasonable expectation that it will 
last until a competence is gained or the family ceases to be 
dependent, young men marry ; but some will die too soon, and 
in the aggregate multitudes are left destitute Both classes 
of loss are alike, in that they fall on individuals in the mass who 
are not known beforehand nor selected by any traceable law 
But the sufferers are ruined, while the same pecuniary loss, if 
distributed over the whole number, would be little felt Wherever 
the sense of community has existed this has been discerned, 
and some effort made to act upon it Thus 111 feudal Europe 
It was customary for the houses of vassals to be restored after 
fire at the cost of the estate. In England m the 17th century 
the government practised a method of relief after accidental 
fires When such a loss was pioved to the km^ m council, the 
chancellor sent a king’s brief to churches, sheriffs and justices, 
asking contributions, and trustees for the sufferers administered 
the funds collected But under the last two Stuarts gross frauds 
resulted, and the system fell into disrepute and disuse At best, 
the voluntary relief provided by charity after losses are incurred 
is but sporadic and irregular Insurance begins when the 
liability to loss is recognized as common, and provision is made 
beforehand to meet it from a common fund. The efficient 
organization of communities or groups for this purpose is an 
essentially modern achievement of social science But the 
history of the conception in its formative stages is extremely 
obscure 

Its first appearance in business life is often sought in the marine 
loans of the ancient Greeks, fully described by Demosthenes 
Money was advanced on a ship or cargo, to be repaid with large 
interest if the voyage prosper, but not repaid at all if the ship be 
lost, the rate of interest being made high enough to pay not only 
for the use of the capital, but for the risk of losing it. Loans of 
this character have ever since been common in maritime lands, 
under the name of bottomry and respondentia bonds (See 
below, Marine Insurance ) But the direct insurance of sea- 
nsks for a premium paid independently of loans began, as far 
as 18 known, m Belgium about a.d. 1300 During the next 
century the risks of lasurance for the usual voyages between 
London and European ports were carefully considered, and 
customary rates became established. In his address in opening 
Elizaljeth’s first parliament in 1559, Sir Nicholas Bacon said, 
“ Doth not the wise merchant in every adventure of danger 
give part to have the rest assured ? ” In 1601 parliament 
created a commission to decide disputes under contracts for 
marine insurance, and the preamble of the act (43 Eliz. ch. 12) 
expresses the best thought of the British mind m that day upon 
the subject. Thus the business of marine insurance was mtelli' 
gently and wisely practised three centuries ago But the under- 
writers were pirivate persons, acting independently, so that the 
insured lacked the benefit of large aggregations of capital to make 
his contract safe , while the insurer, who took one or a few risks, 
was without the security of large averages and might be crushed 
by an exceptional loss. A partial remedy was gradually reached 
in London Men who had capital to employ m this hazardous 
business used to meet at fixed hours when shipowners and 
merchants could negotiate with them. The higgling of the open 
market, in view of all the circumstances of each nsk — as the 
character and condition of the ship, its crew and cargo, the length 
and route of the voyage, the season, the current rate of interest 
and profits — determined the rate of premium , and when this 
obtained general assent, the written agreeinent was signed by 
each underwriter for that part of the risk which he assumed. 
Towards the end of the 17 th century these meetings were held 
in Lloyd’s coffee-house, and their simple practice gradually 


grew into the complete and complicated system of marine 
insurance now general, 'fhe underwriters together evolved 
rules and improved methods, but continued for generations 
to insure severally, without corporate powers or common 
responsibility, so that the name Lloyd’s became throughout the 
commercial world the symbol of marine insurance. More re- 
cently the name has been adopted m the United States by associa- 
tions of private or mdividual underwriters as distinguished from 
insurance corporations. 

Although the underwriters at Lloyd’s often considered and 
assumed other than marine risks, and made contracts some of 
which were merely wagers on public or private events, there is no 
record of insurances by them against fire on land. But fire 
insurance, it is vaguely known, had previously lieen practised, 
in a crude form, in several European cities. In 1635, and again 
in 1638, citizens of London petitioned Charles I. for a patent 
of monopoly to insure houses at the rate of one shilling yearly 
for each £20 of rent, the association to repair or rebuild those 
burned, to maintain a perpetual fire-watch in the streets, and to 
pay £200 yearly towards rebuilding St Paul’s cathedral until 
finished The attorney -general approved the project, but in 
the disorders of the kingdom it was forgotten The Great Fire 
of i666 revived interest in the subject, and led to practical 
measures In May 1680 a private fire office was opened “ at the 
back side of the Royal Exchange ” to insure houses in London, b) 
assuming the risk of loss to a fixed amount for a fixed premium, 
namely, 2J % of the yearly rent for brick houses and 5 \ for 
frame houses, the rent Ixung always assumed to l^e one-tenth of 
the value of the fee The estimates of the promoters are interest- 
ing, In the fourteen years since the Great Fire 750 houses had 
been burned in London, with an average loss of £200. A fund 
of £40,000 subscribed as guaranty was to be increased by £20,000 
for every 10,000 houses insured, and the interest of the fund 
alone therefore might be expected to meet all losses and leave 
a surplus Thus the security was perfect and the promise of 
profit great Meagre as was the basis of facts for the calculations, 
and crude as was the statistical method employed, the insurance 
offered met a general want and the business grew rapidly. 
Within a year a strong demand was heard that the city of Ivondon 
should Itself insure the houses of its citizens, and the common 
council voted to do so at lower rates than the fire office But 
the courts put a speedy end to this movement, holding that the 
charter conferred on the city no power to transact such business 
Thus the socialistic theory that insurance is properly a branch 
of government is almost as old as the business itself, though it 
has never found favour or been practically tested on a large 
scale in Great Bntain or America. 

The next notable step in the evolution of modern methods 
was the organization of mutual insurance associations In 1684 
the Friendly Society was organized Each member paid a small 
entrance fee for expenses, made a cash deposit as a reserve for 
emergencies, to be returned at the end of his term, and agreed to 
meet equitable assessments for current losses. Payments were 
computed on the assumption that one house in 200 is burned 
every fifteen years The nvalry between the proprietary and the 
mutual systems began at once, and has continued till now In 
i686 “ the Fire Office at the back side of the Royal Excliange ” 
petitioned for a patent of the fire insurance policy and a mono- 
poly of its issue for thirty-one years The Friendly Society 
opposed the grant The most eminent lawyers for both were 
heard by the king in council, and on the 30th of January 1687 
King James II. decided the case. No charter was granted, but 
the Fire Office might continue its business, having a monopoly 
for one year Thereafter the Friendly Society might for three 
months sell poheies, but must then suspend for three months, 
and so on for alternate quarters. But the Fire Office must pay 
the ordinance service for its work in extinguishing fires, the 
amount to be fixed for each fire by the king. This was the first 
appearance of the plan, so widely prevalent in after years, of 
imposing on insurance companies the support of fire departments 
diat is, of taxing the prudent who insure to protect the reckless 
who do not. 
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After i 68 B the atmosphere of England was freer, and under^ 
writing was soon practi^ without special licence. In 1704 the 
societies began to insure household goods and stocks in trade, 
and the insurance of personal property rapidly became as 
important as that of buildings, In 1706 the Sun Fire Office was 
founded, and began to issue policies on both real and personal 
property in all parts of E^land. Other associatioBs arose 
in quick succession, of which the Union Fire Office, dating from 
1714, and the Westminster from 1717, still survive. Before 
1720 both fire and marine insurance had become general m all 
great centres of trade. But life msurance was as yet hardly 
conceived. Sporadic evidences that it was needed, and that men 
were feeling after it, occur m very early records. It was a 
medieval custom to advance to a manner goods or money, to 
be restored with large additions, but only in case of safe 

return ; or to contract, for a sum in hand, to ransom hun 

if captured by pirates, or to pay a fixed amount to his 

family if he were lost To evade the usury laws life an- 
nuities were often sold at a low rate, redeemable for a stipulated 
sum. Life estates were sold upon some guess at their probable 
duration ; and leases, especially of church lands, were made for 
one, two or three lives on rude and conventional estimates of 
the time they would run. ITius there was a commercial and 
social pressure for some intelligent method of valuing life con- 
tingencies. But the direct insurance of life, as a means of 
reducing the element of chance in human affairs, was hardly 
thought of. Indeed, such contracts were commonly regarded 
as mere forms of gambling, and were prohibited in France as 
against good morals. 

The earliest known policy of life insurance was made in the 
Royal Exchange, London, on the i8th of June 1583, for 
£383, 68 8d for twelve months, on the life of William Giblxms. 
Sixteen underwriters signed it, each severally for his own share, 
and the premium was 8 %. The age of the insured is not referred 
to, nor was it then considered, except when far advanced, in 
fixing the premium. Gibbons died on the 29th of May 1584. 
The underwriters refused to pay, alleging that twelve months, 
la law, are twelve times twenty-eight days, and that Gibbons 
had survived the term. The court, of course, enforced payment. 
A few instances of similar contracts are found, mostly in judicial 
records, during the 17th century; but every such transaction 
was justly regarded as a mere wager, at least on the part of the 
insurer It could not be otherwise until the principles of proba- 
bility and the uniformity of large averages were understood and 
trusted. A few great thinkers were groping for principles which 
were profoundly to modify the practical reasoning of after- 
generations, But their work first obtained wide recognition 
upon the publication of the Ars Conjectandt, the posthumous 
treatise of Jacques Bernoulli, in 1713 Meanwhile the soda) 
need for insurance continued to express itself in empirical efforts, 
which at least helped to make clearer the problems to be solved. 
Thus in 1699 “The Society of Assurance fbrWidows andOrphans” 
was found^ in London, a crude form of what is now called 
an assessment company Each of 2000 healthy men under 
fifty-five years of age was to pay 5s. as entrance fee, rs. quarterly 
for expenses, and 5s. at the death of another member ; and at 
his own death his estate should receive £500, less 3%. On 
default in any payment his interest was forfeited. The society 
lasted about eleven years, and the accounts of its eighth year are 
preserved, showing the payment of £5200 up^ twenty-four 
claims The economic significance of this society lies m its 
distinct recognition of the principle of assodation for the distribu- 
tion of losses. Together with the FriencBy Sodety, it shows 
that this principle had now been so widfely grasped by business 
men that, when embodied in a practical venture, it found 
substantial support. 

The conception of a corporation as an artificial person to hold 
propertjr and support obligations unihterropted by the death 
of individuals was found in Roman law and custom. Its first 
use in modem business enterprise was perhaps the Bank- of St 
George in Genoa, about A.n. 1200, a jomt-stock company with 
transferable shares, whose owners were liable only to Ae amount 
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of their shares. In England the crown, itself the chief and type 
of corporations sole, was the source of diartered r^ts, and from 
about 1600 the principle steadilj' gamed recognition, the 
advantages of incorporation being attested by the successes of 
the great trading companies. Expenence showed that the 
corporate farm was the obvious remedy for the chief difficulties 
m the practice of msurance. Sn^le risks were but speculative 
wagers ; a great number must Ik taken together to obtam a 
trustworthy average. A larger capital than an average private 
fortune was demanded as a guaranty, and diw capital must not 
be exposed to the dangers of trade, but set aside for the special 
purpose. Individual underwriters may die or fail ; only a 
permanent mstitution cam be trusted m long contracts Several 
projects were devised on this basis. Early m the 18th century, 
indeed, the English government refused a charter for marine 
insurance, declaring that corporate insurance was an untried 
and needless experiment, while private underwriting was satis- 
factory and sufficient. But in 1720, when two sets of promoters 
offered £300,000 each for a charter, exclusive of other associations 
though not of individuals, to msure manne risks, parliament 
chartered the Royal Exchange and the London Assurance 
Company with a monopoly to this extent. The business dis- 
appointed Its projectors at first, and the government accepted 
half the pnee rather than revoke the grant In 1 7 2 1 the companies 
extended their operations to fire insurance throughout England. 

Thus the prmciple of msurance had now become a distinct 
part of the common stock of thought m enlightened nations, 
and gradually, by association with successive new ideas, plans 
and methods, was developed into a business or trade, which 
before the middle of the i8th century already formed an essential 
element of the social scheme. Most of the modem forms of 
msurance against the elements were known, and at least crudely 
practised But there was no scientific basis for the business. 
Premiums were fixed, not by computation from known facts 
or reasonable assumprtions, but by guess and the higgling of the 
market Only the competition of capital checked the extortionate 
demands of underwriters. The first important steps towards 
a scientific valuation of hazards were taken m dealing with the 
class of risks hitherto so much neglected, those which depend 
upon human mortality. Marine and fire msurance had their 
origin m the pressure of need The practice began before a 
theory existed. But life insurance had its origin m the scientific 
study of the facts of human mortality Both marine and fire 
msurance became ^neral before there was any intelligent study 
of the risks by statistical or mathematical methods, nor can it be 
said that much progress has since been made towards establishing 
a saentific basis for the valuation of risks m these classes. But 
life insurance be said to have been impossible until the 
theory of probabilities had become a recognized part of the 
common stock of ideas 

The value of msurance as an institution cannot be measured 
by fibres. No direct balance-sheet of profit and loss can 
exhibit Its utility. The insurance contract produces no wealth 
It represents only expenditure. If a thousand men insure 
themselves against any contingency, then, whether or not the 
dreaded event occurs to any, they will in the aggregate be poorer, 
as the direct result, by the exact cost of the machinery for 
effecting it. The distribution of property is changed, its sum 
is not increased. But the results m the social economy, the 
substitution of reasonable foresight and confidence for apprehen- 
sion and the sense of bcu^rd, the large elimination of chance 
from business and conduct, have a supreme value. The direct 
contribution of insurance to civilization is made, not m visible 
wealth, but in the intangible and unmeasurable forces of character 
on which civilization itself is founded. It is pre-eminently a 
modem institution. Some two centuries ago it had begun to 
mfluence centres of trade, but the mass of civilized men had no 
conception of its meaning. Its general application mid popular 
acceptance begMi within the fwst half of the 19th centiaTy, and 
Its commercial and social importance iMve multiplied a hundred- 
fold within living memory. It has done more than all gifts of 
impulsive charity to foster a sense of human brotherhood and of 
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common mteiosts. It has done more than all repressive Icgisla* 
tkm to destroy the gambling spint It is onpossible to conceive 
of our Civilization m its full vigour and progressive power without 
this principle which unites the fundamental law of pr^Ucal 
economy, that he best serves humanity who best serves himself, 
with the golden rule of rehgion, “ Bear ye one another's burdens.” 

II. Casualty and Miscsxlaneous Insurance 
Before proceeding with an account of the standard institutions 
of fire and life insurance, it is proper to glance at the modern 
vast extension of casualty insurance, and to notice certain novel 
applications of the insurance prmciple to other special classes 
of events. The novelty of these enterprises, however, is not 
in the general idea underlying each of them. In almost every 
instance in which insurance has been extended, so as successfully 
to cover new kinds of nsks, it will be found that the suggestum 
IS nearly as old as the practice of life insurance. Many more 
kinds of insurance than are even now found useful were attempted 
more than a century ago. But no statistical basis then existed 
for determmmg the probability of loss from various casualties, 
nor had the methods of canvassing, swcountmg, proving and 
checking losses, reached the perfection now recognized as 
necessary for efficiency and safety. The various branches of 
business which, m distinction from the great standard institutions 
of life, fire and marine insurance, are commonly treated as 
miscellaneous insurance, differ widely m their subjects and 
methods The most general of them, and that most widely 
known, is insurance against personal injury by accidents of 
every kind Much has already been done by the companies 
m collecting and analysing facts, so as to determine the average 
risk of injury and disablement among different classes of men 
But there is as yet no such union of effort among them to combine 
their resources for such purposes as among the life companies, 
nor does the subject admit of treatment so exact as that of 
human mortality. Hence it is impossible to speak of a theory 
of accident insurance m a scientific sense, and in its practice 
remiums and necessary reserves are determined by the trained 
usiness judgment of individual managers rather than by the 
calculations of actuaries from statistical collections of facts 
The insurance of railway travellers against injury upon trains 
was the first form of accident insurance which proved widely 
acceptable This is still practised as a speaal business by 
several companies, tickets, entitling the purchaser or his family 
to a fixed compensation in case of his injury or death, being 
offered for sale with the railway tickets But the development 
of insurance arainst personal injuries, which is most characteristic 
of the times, re the wholesale insurance of the employer against 
liability to the employed for accidental mjunes sustained m his 
service This was first undertaken on a large scale by the 
” Employers” Liability Assurance Corporation of London,” 
founded for the purpose in 1880, immediately after the passage 
of the Employers' Liability Act by parliament, which made 
employers of labour liable for injuries sustained in their service 
to an extent unknown to the common law. The Workmen’s 
Compensation Act 1906 greatly extended the classes of employers 
liable for accidents to their servants, and the number of companies 
devoting themselves to accidents wid workmen’s compensation 
has greatly increased, while practically evety fire insurance 
office has taken up the business The policies are issued to 
employers of labour, agreeing to indemnify them for any loss to 
which they may be subjected, at common law or by statute, 
in consequence of bodily injuries suffered by any employee 
while engaged m their service. In some cases the insurance 
company undertakes the investigation and settlement of each 
daim within the limrts prescribed by the policy, and conducts 
any litigation which may result. TTie adjustment of damages 
can be made with more economy Mid skitt by the companies 
than is usually possible for the employer, amd the dangw of : 
fraudulent claims k largely reduced by methods experience 
has taught them. The price charged for such insutanoe is 
cither a small percentage of the aggregate wages paid during the 
term, or a standard rate for each particular class of empbyment, 
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or (m the case of large employers of labour) an aU-iound ” 
rate designed to cover every class of employee. 

The most common form of aoadent losuranoc, however, b sttli 
represented by the policy which promises the assured a fixed sum in 
case of death by aocideDt, and a wtxddy compeasaUon during dis- 
ability from suw a cause Many policies also specify a sum to be 

C id for the' lose or permanent daman of a member, as an eye, a 
nd or foot. Another extension of the personal accident jK>hcy b 
the addition of some form of health msurance, especially tue grant 
of a weekly sum to the insured dunng incapacity for work caused 
by ^rtain named diseases. Dedides the ordinary joint stock com- 
panies which carry on this class of business with fixed tiremiuras, 
many associations organize for insurance against personal injury by 
accident, relying upon the assessment of members to pay claims as 
they mature Many of these are local and ephemeral . out a number 
of them, formed by men engaged m common pursuits, for mutual 
protection, have attaaned importance Such are especially some of 
the commercial travellers' and the railway employees' accident 
associations, and a few connected with the Masonic or similar 
beneficiary orders 

Another large class of casualty insurances apphes to various forms 
of damage to property The branch which seems most to have 
attracted promoters is the insurance of plate glass against fracture, 
which IS carried on by a number of conmanies m Great Britain, and is 
the only business of several of them. In the United States there are 
five corporations which insure plate glass alone, while many other 
casualty companies issue also policies on glass. This business is not 
conducted in any other country upon so large a scale as m the 
United States, but is attracting more attention tlian heretofore in 
Europe, and espeaally m Great Britain 
There are several companies in the United Kingdom and in 
America which make tlie msurance against damage by the explosion 
of steam boilers a special feature of their work, but by far the greater 
part of the business is transacted by one comj>any in each country 
The service rendered is one of speaal skill and vigilance, extending 
far beyond the contract for indemnity The company, m fact, 
employs inspectors of the highest scientific qualifications, who 
assume constant supervision of the machinery, and require its 
structure and conduct to be freed from elements of danger It is 
prevention rather than compensation that is sought, aud the outlay 
made by the companies is mainly for inspectioa and control, not for 
losses It is usual to proimse m a policy upon a steam boiler some 
compensation also for any personal injuiy which may result from an 
explosion 

There are some companies in England having msurance against 
burglary for their principal purpose, wlulc several of the British and 
American accident comjiames issue policies of this kind It is some- 
what of an experiment, and the risks taken are for moderate sums, at 
premiums derermmed in each case by an estimate of the danger 
founded on a study of all the circumstances 1 here is no information 
published concerning this branch of insurance in other countnes, but 
the aggregate premiums paid are not at present very large It is 
believed ^ many that tnere is an important future for burglary 
insurance, in connexion with improvecf methods of protection, by 
safes, aut^atic alarms and constant inspection, for dwelling-houses, 
shops and offices, winch are often unoccupied 

Insurance against damage to growing crops by hail is ptactised in 
several parts of Europe and America, commonly by small local 
associations on the mutual plan or as an incident to the business 
of fire insurance No statistics can be obtained of these operations 
The same is true of the insurance against the ravages of tornadoes, 
and against sickness and accident m domestic animals. 

A wholly distinct basiness, commonly classed as a branch of in- 
surance, has now grown to great importance, that of guaranteeing 
the fulfilment of contracts and of indemnifying employers against 
defalcations in their service The bond of a corporation of large 
capital is widely taking the place which personal surety has filled m 
connexion with undertakm|^ on contract, and with offices and 
occupations of trust, both, in public and in private life Fidelity 
insurance is earned on by a few of the general casualty companies, 
but as the practice of it extends it becomes more and more th« work 
of special institutions organized for this purpose alone In the 
Unit^ States there are many corporations of excellent standing, 
with aggregate paid-up capital of meure than 115,000,000 and surplus 
funds ox nearly |io,ooo,ooo more, and collecting In premiums about 
14,000,000 annually upon bonds and guaranties amounting to more 
than 11,250,000,000 The business practicaUy only started at the 
close of the 19th century It has had stmUar if not equal develop- 
ment ui Great Bntain and m several other countries, but it is only in 
the Umted States that the statistics of it are officially collected 
The insurance of titles to real property Is also beooimng widely 
extended This busmess, however, has mdemmty for losses as but an 
incidental purpose. The pirincipal aim is to furnish a final and 
responsible assurance that the tme is flawless Several of the com- 
pamea m the United States possess elaboirate and expensive collec- 
tions of records, covering ttie sources of title for aties or large 
districts , aK of them employ expert ability of a high order ; and 
when they aptprove 9, title as perfect, the purchaser or lender of 
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money may receive, with the approval, a guaranty against loss m 
accepting it, which pnvate examiners or counsel cannot give 
Titles are insured also m other countries, but the business has 
nowhere else attained such importance, nor do the institutions 
transacting it make full and separate statements of their accounts 
Other minor forms of insurance are against bad debts, bonds and 
securities in transit, earthquakes, failure of issue, loss on investment, 
leasehoUl redemption, non-renewal of licences, loss of or damage to 
luggage in transit, damage to pictures, loss of profits through fiie, 
imperk'rt sanitation, birth of twins, &c 

HI. Fire Insurance 

The growth of the business of fire insurance since 1880 or 
thereabouts has been commensurate with the increase of wealth 
and of commercial activity m the foremost nations, while the 
practice of it has also become general in countries in which it was 
formerly little known. The statistics of the subject have m 
recent years become far more full and more accessible than 
formerly ; partly because many governments require detailed 
reports of resources, receipts and expenditures from all com- 
panies permitted to establish agencies within their jurisdiction, 
and periodically publish summaries of the returns , but also 
largely because the companies seek the widest publicity as their 
best means of advertising It is to be regretted that there is as 
yet no uniformity of method in these returns , while some of 
the most important elements of the subject are not sufficiently 
illustiated for the student in the published statistics. Many 
tompanies of the United Kingdom transact business throughout 
vi great part of the world, and there is no means of determining 
how much of their receipts or their losses must be referred to 
(Ireat Britain Further, they fail to give classified amounts at 
risk, so that it is impossible to estimate with any confidence the 
total sum for whuh any kind of property, such as dwellings, 
factories, household goods, stocks of merchandise or wares m 
transit, is insured. The returns of the London Fire Brigade, 
however, which is in part maintained by regular contributions 
from the fire underwriters at the rate of £35 for each £r, 000, 000 
of risks assumed by them within the metropolitan district, 
continue to exhibit a regular growth. The aggregate amount 
insured m the metropolis was reported as follows — 

In 1882 . . ^690,715,141 

1880 . 741,109,316 

1890 . 806,131,385 

189, 858,899,409 

1900 963,391,^7 

190 i . . 1,034,819,587 

It appears probable that the rate of increase here shown is not 
greater than the actual growth of insurable property dunng the 
same period, so that it may be reasonably supposed that the 
custom of protecting all exposed property by insurance was 
already general in London many years ago. But the transactions 
of the British fire ofliices have grown much more rapidly, and 
induate that, outside of the metropolitan district, the practice 
of insurance has extended greatly. The returns show that there 
IS a tendency to concentrate the business m the control of large 
capital and experience, for practically all the premiums received 
and losses paid were shared by thirty-one companies, although 
there are at the same time a greater number of corporations ot 
foreign countries with agencies for fire insurance in the United 
Kingdom , but many of these do but a nominal amount of 
business, and twenty-three of them are exclusively or chiefly 
engaged m re-insurance. This tendency has been a marked 
feature in the later history of fire insurance everywhere. ITie 
companies which are now in the field are the survivors of tenfold 
as numy projected enterprises which have failed. The records of 
about two thousand organizations for the purpose, in America 
alone, which have undertaken the work and disappeared within 
fifty years, show the dangers to which inadequate skill and capital 
.ue exposed. But a small proportion of these failures were the 
direct result of sweeping disasters, though about seventy of them 
followed the memorable fires in Chicago and Boston in 1871 and 
187 a Many more, nearly one-half of the whole, have followed 
a short career, in which the helplessness of Inexperience to 
compete with long training and complete organization was 


demonstrated. Many hundreds of these projects were mere 
speculations or even frauds from the beginning ; and the better 
education of the community at large in the principles and methods 
of insurance has been the chief agent in checking such enterprises, 
aided by the stringent legislation of several countnes and of the 
United States m America and by the cnticism of the press. 

The difficulty of establishing a new loint-stock fire msurance 
company is far greater in the present highly perfected state of the 
business than formerly, and constantly increases The reports of 
the state msurance departments in America show that less than 
one-eighth of the premiums are now collected by companies founded 
since 1880 ; and, except in districts remote from the principal 
financial centres, or mutual associations for special classes of hazards, 
new compames are not often formed In Great Britain a consider- 
able numoer of new corporations are registered every year, with fire 
msurance among their professed objects, but almost always in 
connexion with some forms of casualty msurance, which appear to be 
pracbcally the purpose m view The reports of the fire business in 
the United Kingdom for recent years, as collected m Bourne's 
Manual, show that less than one-fourteenth of it is done by companies 
organized since 1870 Though new compames have been registered, 
usually several every year, the number actually transacting successful 
business has not increased since 1880 Of the vanous British 
companies now recognized, the twelve smallest together collect but 
I % of the premiums received by one of the largest, and the tendency 
to concentrate the business seems progressive These facts are ex- 
plamed by the necessity of a vast basis of average and of a Urge 
capital for security, and still more by the increasing demand for a 
thoroughly trained and organized body of agents, able to protect 
their compames from fraud and imposition, and at the same time to 
compete for public patronage 

The Mutual principle has a strong attraction for many insurers 
and projectors When a large number of pieces of property, 
so distributed that a single fire cannot destroy a 
considerable proportion of the whole, are yet owned ajratem 
and controlled by persons who can fully trust one 
another, both for financial responsibility and for good faith, 
there may be no need of a large capital in hand, nor of 
much of the costly machinery required for general competition 
A contract for the assessment on all the property of losses as 
they occur, at rates fixed by the estimated exposure, may form 
a safe ba.sis for an association. The fixed payments may be 
limited to necessary expenses, with a moderate reserve for 
emergencies, all excess of collections to be returned to the insured 
This simple conception of an msurance association, with such 
modifications as experience indicates, has been accepted for a 
time as ideal m almost every civilized community, and attempts 
are continually made to realize it, but in the vast majority of 
instances with complete failure as the result. Like every other 
product of human skill, insurance is, for the most part, best 
supplied to the market by those who make it their calling to 
produce it for gam. But while the mutual plan has proved 
poorly adapted to the general service of the commercial world, 
m some communities, and especially among the owners of certain 
classes of property, it has achieved great and apparently per- 
manent success. This is particularly true of manufacturing 
districts, in which numbers of mills and factories are exposed 
to peculiar danger of fire by the nature of their own operations 
The best safeguard they can have is by employing great skill 
in the construction, arrangement and conduct of -their works. 
A group of such properties, associated for the prevention of loss, 
is naturally stimulated to highest efficiency when the whole 
group imdertakes to bear all losses which are not prevented, 
and thus every member has a strong interest in making the 
protection complete. It is m associations of this character that 
the mutual plan of fire insurance has rendered greatest 
services. The mutual plan has been widely adopted also m 
local associations for the msurance of dwellings and farm improve- 
ments, where the individual risks are smalt, and where technical 
classification and special saf^ards against fraud are not 
ctmsidered necessary, often wiA the result of affording satis- 
factoiy protection at low rates. But the ratio of this part of 
the business to that conducted by joint-stock companies 
diminishes from year to year, even m the agncultural and rural 
districts of the United States. Accordmg to the reports qf the 
insurance departments of the states, as summarized in the 
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Spectator Company’s Year-Book, more than half of the cash 
premiums of mutual insurance companies are collected in 
the two manufacturing states of Massachusetts and Rhode 
Island. 

It 18, after all, only within a very limited field that the mutual 
principle can be adopted The essential principle of fire insurance 
IS the distribution of loss It does not aim, directly at least, 
at the prevention and only m a secondary way even at the 
minimizing of loss , but what it seeks to accomplish is that such 
losses shall not fall exclusively, and possibly with overwhelming 
effect, on the owner of the property destroyed, but shall be borne 
m easy proportions by a large number of persons who are all alike 
exposed to the risk of a similar catastrophe. To work out the 
equitable solution of such a problem an amount of technical 
skill and extended experience is required which few bodies or 
communities possess Certainly, experience in Great Britain 
has shown that the one system of fire insurance which has 
contributed most to the public benefit is that which is conducted 
by joint-stock companies, offering to the insured the guarantee 
of their capital and other funds, and looking to make a profit 
by the business. In France, Belgium, Hdland, Russia and 
Norway, also, the jomt-stock plan is almost exclusively employed 

Such an opinion mu.st be qualified by observing that, under the 
fostering influence of the national and municipal governments, the 
mutual plan has reached an important devdopment in Austria- 
Hungary, Germany, Switzerland and Sweden In all these countnes, 
indeed, corporate enterprise on a large scale, in every branch of 
business, is of comparatively late growth, and mutual fire insurance 
was a familiar practice long before joint-stock companies entered 
upon this field of activity The tendency in the large cities and 
commercial centres is to throw new insurances into the business cor- 
jKirations, while the time-honoured mutual associations retain their 
standard character and customary clientage But in these countnes 
the mutual plan has an estabhshed place in the confidence of the rural 
population, who are generally strongly prejudiced against moneyed 
corporations This is especially true of the cantons in Switzerland 
and certain districts m Austria-Hungary, where fire insurance is 
administered by the local governments in connexion with a minute 
police supervision of the construction of buildings and of other con- 
ditions affecting the nsk From the pubhshed returns of the com- 
panies and the authonties, as collected for the Post Magaetne 
Almanack (1900), it would appear that of all the fire insurance 
premiums paid in Switzerland nearly 54 % is collected by the 
mutual associations and the cantonal authorities ; while in Italy 
37 %, in Germany 27 %, in Sweden 27 % and in the Austro- 
Hungarian monarchy 20 % go to mutual companies 

The earliest plan of insurance which was successful as a 
business was that practised at Lloyd's Coffee-house (see Lloyd’s) 
Uo'd’s London, and there applied almost exclusively to 
*’ marine risks Although the association known as 
Lloyd’s has been for generations a strong financial institution, 
with every modem safeguard, and since 1871 has been a chartered 
corporation with large funds, yet its name has become accepted 
as the symbol of the primitive practice of combined underwriting 
by individuals, each upon his own credit, for a share of the risk 
and without common liability. 

A few associations on this general principle were known to exist in 
America, and to issue fire policies on a small scale, before 1892, but 
chiefly for mutual insurance In that year, in a general revision of 
the insurance law of New York, such associations already in exist- 
ence were expressly exempted from all its provisions Speculators 
at once discerned an oppoiiunity If a company by omittmg to take 
corporate form could carry on the busmess free from all restrictions 
and burden of state supervision, it would compete at great advantage 
with the insurance corporations While the new law was in prospect 
there was time to take action ; and upon its passage there suddenly 
appeared a mulbtude of “ organizations " claiming the exemption as 
Lloyd’s, or associations of individual underwriters, and oflenng fire 
policies at rates materially lower than those of the jomt- stock 
companies. Each of these was represented and managed by an 
attorney for the subscribers, suppo^ to have power to bind them 
severally to the amount of their subscriptions ^e standard policy 
prescribed by law m New York was issued, with a clause making the 
habibty several only, and fixing the amount The Lloyd's entered 
the market with the zeal and prestige of a new idea and a great name, 
and they grew rapidly in number and tn busmess, but made no 
reports Extending their agencies mto other states, they occasioned 
much htigatiOD conoenung their legal existence and rights and some 
rash and inharmonious legislation. But several attempts to estaUish 
similar Lloyd’s m other places failed. Experience soon showed that 
it was impossible to enforce claims m the courts, when the liabihty 


was distributed among many, without excessive expense and delay, 
even when all the subscribers were solvent, while a few good names 
however useful in canvassing, were no guarantee of the responsibility 
of unknown associates In 1896 the executive and legal authorities 
of New York assumed a hostile attitude towards speculative schemes 
of this class, and indictments were found against a number of pro- 
moters for falsely antedating constituent agreements The bubble 
burst suddenly, and within three years more than one hundred of the 
Lloyd’s disappeared A few reinsured their risks or were merged in 
permanent companies, but the mass of them proved to have no 
substance Four or five only of the best Lloyd s continue to issue 
fire policies within a narrow and special circle, but as a group they' 
no longer compete for general business 

The rate of premium vanes with the supposed risk, but certain 
descriptions of property are specially and more elaboiately 
rated. This has been done to a considerable extent by common 
agreement amongst the offices, and the arrangements are known 
as the “ tariff system,” which requires here a few words of 
explanation 

We may suppose the question to arise, What ought to be paid 
for insuring a cotton-mill, or a flax or woollen mill, or a weaving 
factory, or a wharf or warehouse m some large city ? The 
experience of any one office scarcely affords adequate data, and 
a rate based on the combined experience of many offices has a 
greater chance of being at once safe and fair The problem, 
indeed, is a more complicated one than what has been already 
said would indicate The property to be insured may consist 
of several distinct buildings and the contents of them om 
building may be devoted to operations involving in a high degree 
the risk of fire , in anotlier the processes earned on may be 
more simple and safe ; a third may be used only for the storage 
of materials having little tendency to burn Fairly to measure 
these various hazards it has been found necessary that the 
experience and skill at the command of many companies shall 
be combined, and that the rates shall be the result of consultation 
and a common understanding. 

Now It IS clear that no office will contribute its skill and 
experience to such a common stock if the effect is to be that other 
offices ma^ avail themselves of the information m order to 
undersell it. Consultation about rates and a common under- 
standuig necessarily mvolve a reciprocal obligation to charge 
not less ihtm the rates thus agreeil on , m other words, a tariff 
of rates is developed to which eacH office binds itself to ailhere 
The system tends to restrain and moderate the competition for 
business which mevitably and to some extent properly exists 
among the companies, and its value to them is manifest But 
It IS also of service to the insuring public At first sight it might 
seem that free competition would suit the public best, and that 
a combination among the offices must tend to keep up rates, 
and to secure for the companies excessive profits, but a little 
consideration will show that this is a mistake 

It IS an unquestionable truth, though one often lost sight of, 
that all losses by fire must ultimately be borne by the public 
The insurance companies are the machinery for distributing 
these losses, nothing more If the losses fell on them, their funds, 
lar^e as they are, would speedily be exhausted, and the service 
which they render to the public would come to an end To 
those who require insurance j^ainst loss by fire it must l>e a 
manifest advantage that they should have many sound and 
prosperous offices ready to accept their business, and no less able 
than desirous to earn or to retain the public favour by fair and 
liberal conduct A necessary condition of this state of things 
IS that the rates of premium paid for insurance should be 
remunerative to the offices, and the main object of the tariff 
system is to secure such remunerative rates. 

This it endeavours to do by two methods — by an agreement 
as to what rates are to be charged, and by affixing such a penalty 
to dangerous constructions, sul»tances and processes as to 
induce, if possible, a lessening of the danger In other words, 
and reversing the order, it seeks to dimmish the risk of fire, and 
to secure adequate payment for what risk remains. On the 
supposition that the offices are correct in their estunate of risks, 
the effect, and indeed the intention, of their rule is not so much 
to put money into their own coffers as to lessen the danger, and 
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to save themselves in the hrst instaoce^ and the owners of 
property ultimately, from the consequences of preventibie fires, 
These rules, as will readily be seen, must have powerful influences 
on trade and manufactures Many individual warehouses and mdls 
are, with their contents, insured for very large sums, ;^io,ooo, l2Xi,ooo, 
/5o,ooo, /1 00,000 and more. An additional charge of 5s or los % 
in respect of a supposed increase of nsk may mean a payment by the 
owner of several hundred pounds a year, and may operate as a com- 
plete veto on some arrangement or some machine which it might 
otherwise be desirable to resort to The occurrence of a few severe 
fires in one town, followed by an increase of insurance rates, may 
have, and indeed has had, the effect of driving some branch of trade 
to another locality, the seat of greater caution or better fortune It 
18 therefore obvKxusly desirable that so important an influence should 
be exercised, not precanously or capriciously, but according to the 
combined wisdom and expcnence of those assoaations which may 
be supposed to understand the subject best, and which obtain their 
expemnee in the way that makes it perhaps of moait value, by paying 
for it 

It IS equally for the public benefit that rates of insurance should 
be fixed on some common scale Suppose the system of unrestricted 
competition to be tned, the first effect will be a general and great 
reduction m rates But it may be said, " So mach the bettor for the 
insured , if the offices can afford tJus reduction of rate, it will only 
be a fair result of competitioa ; if they cannot afford it, they will be 
the losers, but the public will gain , will the effect not be simply to 
reduce the rates to the paying point and no further > " This would 
be all very well if the paying point oould be absolutely ascertained or 
determined in any way beforehand, but the rate comes first and the 
losses come afterwards. In other businesses prices are based on some 
certainty as to the tost of production, but in selling fire insurance 
the cost IS not known till after it has been sold In a free competition 
It Is the sanguine man's views which regulate the market price, and 
the rates therefore cease to be remunerative The consequences are 
that some offices disappear altogether, others take fright m tune to 
avoid ruin, tho^h not to escape serious loss, persons who might 
establish new omtes are deterred from doing so, the business gets 
the character of being a highly speculative and hazardous one, re 

r 'nng extravagant profits to muuce men to carry it on at all, and 
public have to bear the cost Unrestricted competition therefore 
IS not for their advantage 

The combination for uniform rates has another beneficial effect , 
it serves to distribute the burden of losses fairly If it is a just thing 
that cotton-spinners should bear all the losses that onse ia cotton- 
mills. and not leave^ them to be borne by the owners of private 
dwelling-houses, or vice versa, it is well that the loss by each class of 
risks should be measured fairty But, while the experience of any 
one office, taken by itself, furnishes a very imperfect criterion, each 
contributes its quota of knowledge end experience to the common 
stock, and tiie public get the benefit both of broad and trustworthy 
data and of that peculiar and intimate acquaintance with each 
different class of property or process which the conductors of one 
company or another are sore to possess. 

No conventional or excessive rates c<ui, however, be mamtained for 
any length of tune Some member of the union is sure to perceive 
that popularity and profit may be gained by introducing a lower rate, 
if a lower rate is manifestly sufficient, or a new company starts into 
existence to remedy the grievance It is to be remember^, too, that 
the directors and shareholders who control the offices are likewise 
insurers, quick to raise the question of how far tlie rates they have to 
pay as individuals are justined by the risks run , and if it cannot be 
shown that these rates are a true measure of the nsk, offices are soon 
constramed by a sense of justice or by self-interest or by pressure 
from without to mitigate them. In diort, the association is a union 
bound together by necessity and tam^red by competition 
Adequately to measure ^e nsk of loss by fire demands not merely 
reference to an extended experience but a watchful regard to current 
changes. While the profits of fire insurance business fluctuate con- 
siders^ from year to year, and seem even to follow cycles of eleva- 
tion and depresaon, the tendency on the whole appears to be towards 
a growth of nsk, although excessive competition among offices 
prevents the rates from nsing in proportion. 

The Tanff system has steadily developed in minuteness of 
classification and in adaptation to wider experience, as well as 
to the changes in the character of many classes of 
improvements in building and by the intro- 
duction of new kmds of goods and machinery. The 
estimates of nsk and the determination of premiums 
are largely governed by mdividual opinion and by competition, 
no amount of experience furnishing a statistical basis on which 
trustworthy predictions of average loss can be made. Hence it 
is only by constant co-operation among insuring institutions in 
the exchange and combination of their observations that justice 
can be done to them and to the public. The proper extent of 
this co-operation is easily attained where the business is free 


I from all restnctioiis except those of the common law, as in 
Great Britain, and the competition of capital for profits is keen 
enough to keep the rates withm reasonable limits But m 
countnes in which the government regulates the business in a 
more patennal spirit, and meddles with all its details for the 
avowed purpose of securing the safest and best public service, 
many difficulties arise. This is increasingly the case in several 
of the nations of Europe, notably in Austria, Switzerland and 
Germany. 

But it IS in the several states of the United States that the govern- 
ment supervisioa of insurance has most interfered with and modified 
the natural development oi the business lu recent years, begmmog 
with 1885, sixteen of these states have enacted legislation, dictated 
by the growing jealousy of corporate powers and privileges, forbidding 
fire insuranco companies or their agents to comnne in any form for 
the determination of rates Compames have often been indicted, 
fined and deprived of authonty to issue policies because of member- 
ship in Msociations for the purely scientific purpose of ascertainmg 
their average experience The courts have frequently narrowed in 
their interpretations the sweeping intent of such laws, but have 
generally sustained them as within the power of the legislature, and 
at the present time there is an overwhelnaing public sentiment in 
large sections of the country arrayed ag^amst every semblance of 
union or consultation among the companies upon the basis of their 
business In several instances all the important insurance com- 
pames have withdrawn their agencies at once from particular states, 
and the business community has b^n sorely distressed for want of 
thear protection But the popular prejudice has not yielded to its 
demand, and the companies have never been able to maintain tiheir 
own position with unanimity, the temptation to secure a vast business 
upon any terms being always too strong for some of them to resist 
This form of legislation has beyond diapute increased the cost of 
insurance to the people, while it has embarrassed and disturbed the 
regular work of the companies 

Another permcious tendency of popular legislation in the Umted 
States IS found m the Valued PoUev laws, the first of which was 
adopted by Wiscoosm m 1874, providing that when any insureil 
building IS wholly destroyed hy fire the amount of the policy shall be 
conclusively taken as the amount of the loss This principle, with 
vanous modifications and extensions, has become law in some twenty 
states of the Union , though in many of tliem its enactment has been 
vigcurously resisted by the executive government , several governors 
have ''etoed such bills, while most of the supervising officers have 
had the intelligence to disapprove them The provision is regarded 
by all insurance authorities as highly dangerous, inviting over- 
insurance and incendiarism ; and there is no doubt that it has 
tins tendency m many instances But the statistics available, wh^ 
showing that in general the rate of loss has increased where such laws 
are in force, do not demonstrate any such wide and ruinous stimula- 
tion of fraudulent practices as has been apprehended by thoughtful 
critics The actual result is commonly to throw upon the insurer 
the responsibility for providing in advance against over - insorance 
by minute surv^s ami, in special cases, for continual watchfulness 
against depreciation Like all other interference of government with 
private contract, however, it has a marked effect in increasing the 
difficulty and ejqiense of business transactions 

The direction in winch fire insurance as a social institution 
calls most pressingly for improvement is the extension of the 
prmciple of co- insurance. The importance of thn 
can only be understood by remembering that 
aggregate losses of the community by fire are clnefiy 
made up of innumerable small fires and not of sweeping 
confiagratrems. The experience of every company confirms the 
generm truth, that the number of fires m which a building is 
totally destroyed, or in which the loss amounts to the greater 
part of the property exposed under the same risk, is comparatively 
very small It may be asserted with confidence that, in the grand 
aggregate of the business, much more than three-fourths of the 
loss occurs m fires in which less than one-tenth of the insurable 
value at risk is destroyed. The practical result is -obvious. If 
fires destroy a million of dollars’ worth m property mfiired for 
its full value, and a million’s worth more in property insured 
for one-tenth of its value, the insurers will pay $1,000,000 upon 
the first group and more than $750,000 upon the seo^. But 
if all the insurance is taken at same rate the insurers will 
have received premiums ten times as great on the former group 
as uptm the latter. This rough UlustraUon shows that in an 
equitable adjustment of rates i^e amount insured as cocifiared 
with the value exposed Is a prime element, and that premiums 
might justly form a, scale, highest on the smaBest fractions of 
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value, and rfimmiRhing rapidly as the percentage of insurance 
increases Such a scale is, however, impracticable for many 
reasons, apart from the emdless complications which, even if it 
could be constructed, it would introduce into the classification 
of nsks. Any scientific plan of msurance, therefore, must provide 
another method for maintaining the proportion between amounts 
of premiums paid and the share m its benefits obtained for them 
This is the purpose of what are generally called avtraft or co- 
insurance clauses. The principle is, that when a proper rate 
for a class of risks is found, thai the insured may protect at that 
rate any percentage of such a risk, and m case of fire shall be 
indemnified for the same percentage of his loss When oik* 
clearly grtusped, thas principle largely simplifies and rectifies 
the busmess It is in universal use in marme msurance under 
the name of “ average,” and is there recognized as mdispensable. 
It IS embodied m all fire policies m France, Germany and several 
other countries of Europe, and in 1826 was made compulsory 
in Great Bntam by law in all “ floating policies,” those, that is, 
which cover stocks of goods distributed in several places and m 
fluctuating amounts. But it has not yet become general in 
Great Britain or America, although every writer of authority on 
the subject, and every practical underwriter of large expenence, 
approves it Systematic attempts have been made since about 
1892 to extend its application m the United States with much 
success, but they have been met by strong opposition, which 
shows a widespread misunderstanding of its true bearing 

The co-insurance clause, indeed, which has been Rcnerally ap- 
proved by the American associations of underwriters, and apphe<l 
in the great commercial cities, is less sweeping than the parallel 
agreements used in France and Germany The latter regard the 
insured owner as self-insurer for the entire value at nsk not covered 
by the policy, and grant indemnity only for that fraction of the 
loss wlncu the amount insured bears to the whole amonnt exposed 
The American clause is less logical, commonly providing that “ If 
at the time of fire tlie whole amount of insurance on the property 
covered by this policy shall be less than 80 of the actual cash value 
thereof, this company shall be liable only for such portion of 
sucli loss or damage as the amount insured by this policy shall bear 
to the said 80 % of the actual cash value of such property " But 
this limitation of the basis of co-insurance average to 80 % of tlic 
total value is in, perfect harmony with the conservative policy wluch 
seeks in all cases to prevent over-insurance The most senous 
danger to which the entire system is open is that a fire may promise 
profit to tile insured To avoid this, it is a small enough margin to 
exclude from protection by the policy one-fifth of the estimated 
value, and to requiie the owner to assume that proportion of the risk- 
It is tlieiefore reasonable not to require in any case a larger share than 
four-fifths to be covered, and not to press the co-insurance pnnciple 
so far as to offer a differential advantage to those who insure above 
this hnut Thus, for practical purposes, and in the general mass of 
business, the 80 % clause may be accepted as approximately the best 
appheation of the principle It makes possible substantial equity 
m distnbutmg the cost, while it does not interfere with proper 
safeguards against over - insuraace The cordial support of the 
mercantile commumty m the great cities, and of the most intelligent 
state officers, has been given to it 

A popular outcry has, however, arisen against all forms of co- 
insurance, on the superficial and mistaken assumption that in every 
case the principal sum named m the pohey measures the insurance 
paid for by the premium , and that any himtation upon it must be 
a wrong to the insured, for the emolument of the insurance coroora- 
tion No less than ten states have passed laws prohibiting the (Muse 
witiun their jurisdiction, though Maine m 189^ after a tnal of two 
years, repealed the prohibition The law of Tennessee, a typical 
form, is as follows " Insurance companies shall pay their policy- 
holders the full amount of loss sustaioed upon property insured by 
them, provided said amount of loss does not exceed the amount of 
msurance expressed m the policy, and all stipulations in such policies 
to the contrary are and shall be null and void " (except in case of 
insurance upon cotton in bales). In several states the use the 
co-insurance clause is made a p^al offence It is an interestiag fact, 
however, that while this principle, whenever it has been generally 
apphed, has led not only to a fiurcr equalization of premium rates, 
but, on the whole, to a marked reduction of them, the laws m 
question have deprived the people adopting them of the resulting 
benefit In the year 1899 the average premium rate upon all fire 
nsks wntten in the states m which co-iusurance was wholly or partly 
prohibited was something more than %i 20 per 81000, while in 
rest of the country, where the dause was permitted and to a la^e 
extent used, the rate was but 96 cents per fiooo. The marked 
difference, which tends to mcrease, is a perpetual object-lesson which 
must in the end appeal strongly to the popular intelligence. 


The varying attitude of several civilized governments towards 
the institution of insurance has found sigxuficant expression in 
their tax laws. In Great Bntam a stamp duty of 6d. 
was imposed in 1694 upon “ every piece of vellum or 
parchment or sheet of paper upon which any policy tmearmmet. 
of msurance should be engrossed or written,” and was 
doubled in 1698. It was further increased (reaching 3s. lod 
per policy m 1713) and varied by many subsequent acts, under 
some of which the percentage duty on fire msurance was also 
made payable by stamps upon policies But m 1865 the stamp 
tax was finally reduced to the nominal sum of id. upon each 
policy. A far heavier burden, however, was impo^ upon 
insurers by the measure of Lord North in 1782, charging all 
fire imurances in force with an annual duty of is. 6d. for every 
£100 msured. In 1815 the general rate was made 3s, per £100, 
but was collected once for aH upon the policy when issued ; and 
It so remamed until reductions began m 1864. The duty was 
wholly abolished m 1869 The revenue from this source reached 
Its highest point in 1863, when it was £1,714,622, presumably 
representing insurances effected m that year to the amount of 
£1,143,081,333. There are no data for determining the amount 
of premium receipts or of losses realized on the same volume of 
insurance ; but the tax was recognized by economists as well 
as by all parties to the policy contracts as an excessive burden 
In many instances it more than doubled the cost of insurance. 
Its effect in discouraging the prudent custom of insuring against 
fire was very serious, and after its abolition this custom extended 
so rapidly that it soon became, and continues, practically 
universal m Great Britain Upon the continent of Europe 
fire insurance is generally taxed quite heavily , most so in France, 
where the direct duties on the premiums, together with the 
r^istry and stamp taxes paid by the companies, have been 
estimated to add one-fourth, or perhaps one-third, to the cost 
of insurance 

In the United States the companies are taxed, each by the state 
m which It is domiciled, upon their real estate, and often upon 
their capital, surplus or profits, and are required m other states 
to pay fees to the insurance departments, and commonly an 
excise of from i to 2 J % of their premiums. An elaborate table 
is prepared each year by a committee of the National Board of 
Fire Underwnters, showing the aggregate amount of taxes paid 
by the companies operating m New York in comparison with their 
receipts and profits The statement received and published by 
the board in 1900 contained the following . — 



For the Year 
1899. 

For Twelve Years 
1888-1899. 

Premiums (fire and maane) 
Losses paid (fire and marine) 

Expenses 

Increase of liability (un- 
earned premiums, &c ) 

Net loss m the last year . 

Net profit in twelve years 
Amount at taxes paid 

Taxes ware of premiums 

Taxes were of premiums, less 
losses 

1134.450,639 

91,031,677 

52,849,129 

8,998,526 

18,428,693 

4.495,333 

3'34 % 

1935% 

$1,425,929,631 

856,978,494 

1 517,667,238 

1 

59,104,388 

7,820,489 
35,984,081 
3 - 5 * % 

6 32 % 


In quahfication of this statement, it may be said that the reported 
expenses appear to include taxes, and that the additions chaiged 
to liability are to some extent theoretical and flexible It also 
spears from the state reports that upon the entire capital and 
net suiplus of |i9i,ooo/>oo employ^ m the business m the 
United States by 316 jomt-stock con^nies, dividends to the 
amount of $8,000,000, or 4- 2 %, werej^d in 1899 to shareholders 
Nevertheless it is true competition among the companies, 
together with unfriendly legislation, has reduced the profit upon 
th^ aggregate capital near the vanishing point, and that the 
taxes, the average rate of which mcrea.sed 50 % within the period 
1891-1899, are heavier in many states can be justi^ by 
public policy or by the anal^ of other corporate mtereats. 
The true principlei doubtless, is Chat whsk the capital employed 
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in insurance for gam ought to contribute to the state the same to ovm ten million pounds and the prompt settlement of ^ claims 
share of its profits as other capital, yet the premiums, agencies, *trengtheni^ coi^K^rably their position m the United States 
policies and entire machinery representing only losses, and , I" “-e UnUed Kingdom the statistics of fire insurance are 
providing for their distribution, should be exempted, as far as less ac^sible and less complete, no official records Ming made 
the necessities of the public treasury permit. distnbution of the property insured, whi e the pub- 

, . , lished accounts of the companies are not sufficiently uniform 

(ineaspcctof the taxation of fire insurance is of ^ detailed to make a trustworthy summary of the entire 

namely, the very general disposition of legislatures and municipal 

a.ithfinties to impose upon the underwriters the cost of fire depart- business possible. Much of it is done by foreign companies, 
I’lents The systematic prevention and extinguishment of fires of whose British business we have no separate statement A 
are everywhere assumed to be proper work for tlie community at statement of the revenue acounts of the various British companies 
targe But the first license granted by the crown to issue in- against fire will be found m the annual Insurance Blue 

suiance policies m I^ondon m 1O87 was conditioned upon regular ^ ^ Tr J 

contributions by the authorities to support the king's gunners as a uutae. 

hre brigade, and m the public mind the privilege of insuring the In the Domtnton of Canada the insurance companies make 


prudent has ever since been vaguely as.sociated with the duty of detailed reports to the government bureau, and the statistics 
guarding the property of the whole community wluntory of the business are full and accurate The following table shows 

the aggregate business of five companies m the 'bommion m 
part of the taxes paid upon hre policies in the United States is levied 1869 and 1907 — 

for the support of fire departments, 

the pay an<f pensions of firemen and Net Cash Amount of ! Amount at 1 Amount at . 

similar purposes The tendency to Companies Premiums Policies 1 Risk m 1 Risk m i-osses 

increase such taxes, under the pretext received taken 1 1869 1 1907 

tliat the protection afforded is for I 1 1 

the special benefit of the companies, I $ ! $ $ $ 1 

IS strong in some of the states, Canadian Companies 54,849,706 5,663,696,931 59,340,916 412,019,532 36,073,543 j 

though it would be equally rational British Companies 159,372,986 14,745,342,255 , 115,222,003 937,240,828 105,203,250 , 

to compel life insurance companies to American Companies 32,449,482 2,801,078,045 13,796,890 265,401,198 20,129,323 j 

maintain general hospitalsfor the sick All Companies . 246,672,174 23,210,117,2311 188,359,809 1,614,661,558 161,406,125' 

The most complete statistics of ' 

the fire insurance business collected in any country are those Upon the contmeni of Europe the fire insurance business is 
presented in the Untied States to the National Board conducted partly by local companies in each country and partly 
«t at ca. Underwriters at each annual meeting The by the great international offices of Great Britain and Germany 

following summary of part of the information submitted The local associations in Austria, Germany and Switzerland 
by the committee on statistics, 10th May 1900, giving the are of three classes --public assurance organizations connected 
amount of fire risks insured in the United States, premiums with local governments, private mutual companies and joint- 
received for them, and losses paid upon them, by all joint- stock companies It is impossible to obtain balance-sheets of 
stock fire insurance companies for the year 1899 will serve as all, nor is any information available concerning the local distribu- 
an example — tion of the risks, or the whole amount of property insured. The 
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Fire Risks 
assumed 


Fire 

Premiums 

received 
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Losses 

j 

Premiums , 
per |ioo 1 
of Risk ' 

Loss per 
$100 
ot Risk 

lx)ss per 
$100 of 
Premiums 

1 * 
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1 59,119,018 

7638 

4826 

•6318 

1 29,865,014 

1 7057 

•4906 

6975 

88,984,032 

7445 

4852 

6517 


capital employed by stock cor 
porations in this business m each 
country, and the aggregate pre- 
mium receipts and payments for 
losses m the last year of which 
a report is available will be found 
m the annual Post Magazine 
Almanack 

While most of the fire insur 
ance business m the Australian 


These returns do not include mutual companies The com- 
pilers of the Insurance Year-Book, however, obtain from the 
several state departments of insurance the reports of all companies 
made to them of the business done within each state , and from 
these It appears that in 1899, for example, 160 mutual companies 
assumed fire risks to the amount of $1,119,772,848. Many 
small local associations have made no returns, but their operations 
are too limited to materially affect the aggregate. It is note- 
worthy that while mutual companies transact less than 6 % 
of the business of the whole country, yet in the state of Rhode 
Island, a densely peopled manufacturmg community, they have 
more than 78 %i and in Massachusetts nearly 24 % , and that, 
while less than one-ninth of the insured property of the United 
States is situated in these two states, they contain nearly two- 
thirds of that which is insured by mutual associations. 

The fire insurance business of foreign companies in the United 
States was comparatively small until 1870 Four strong Bnbsh 
corporations were then in the field, and their transactions amounted 
to less than 9 % of the entire joint-stock business. But their success 
attracted others in rapid succ^on, espeaally from Great Bntam and 
from Germany, and in 1880, 19 foreign companies assumed 23*7 % 
of all the risks reported to the National B^d , m 1889, 33 such 
compMies took 30*3 % ; and in 1899, 35 such companies took 
33 2 %. The distnbution of the business among them is not given 
by the board tables, but can be gathered frmn the reports of the 
Amencan branches to the insurance departments of the states, which 
arc summanzed m the S^tator Comfy’s Year-Books. The total 
net payments of the British and color^ fire insurance companies in 
connexion with the disastrous fire m San Francisco m 1906 amounted 


colonies is m the hands of British companies, local institutions 
for the purpose have had a considerable development on the same 
general lines as in Great Britain and with similar freedom from 
interference by the governments. But no accounts of the 
receipts and losses are available, most of the companies conduct- 
ing a marine or life insurance business, or both, under the same 
general management 

Beyond the limits of the mat commercial nations, no satis- 
factory information is accessible concemmg the practice of fire 
insurance Even in Spain and Portugal there is far less intelligent 
interest in the subject than m neighbouring countries, and the 
agencies of foreign companies transact much of the business m the 
large towns Six Portugese companies have mamtained themselves 
for many years, a few of them for nearly a century, and ha\e 
established agencies in the Spanish islands and m Madeira For other 
nations than those mentioned, the only systematic effort to collect 
the facts is made by the compilers of the Year-Book, and the results 
are extremely mea^e 'The great British and German corporations 
are zealous m extendmg their transactions to the commercial ports 
everywhere, and local companies are often formed in the British 
colonies In addition to those m Canada and Australia some com- 
panies m Sooth Africa have become financially important Small 
native companies have been successful in establishmg their credit in 
Japan, Brazil, the Argentine Republic, Chile and Peru. A consider- 
able business is done m insuring the property of foreign residents in 
the Levant, on the coasts of Asia, in South Africa and the Pacific 
Islands, but mostly by European companies, and as an incident to 
the more general practice of marine msuranCe. Hiere are several 
successful fire companies among the Dutch in Java The small 
business in Mexiibo appears to be wholly m the hands of foreign 
companies 
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IV. Life Insurance 

Guesses at the probable length of life for the purpose of valuing 
or commuting life-estates, leases or annuities were made even 
by the ancients, and crude estimates of the number 

* of years’ purclme such interests are worth occur m 
Roman law and m many medieval writings. In 1540 the English 
parhament enacted that an estate for a single life should be 
valued as a lease of seven years, one for two lives as a lease of 
fourteen years, and for three lives as a lease of twenty-one years. 
More than a century later The Cambridge Tables for renewing 
of Leases and pttrchastng Liens, a standard work in England, 
with the certificate of Sir Isaac Newton to its accuracy, proposed, 
as a remedy for the inequity of this fanciful rule, to make the 
increase for each additional life less by one year, so that, valuing 
a single life at ten years, two lives shall be reckoned as nineteen 
years and three lives as twenty-seven years. No distinction 
of ages was recognized, and the results, tabulated to decimal 
parts of months, are worthless. Thus the foremost minds of 
the world had as yet no apprehension of a true method of 
reasoning on the subject The first clear insight into the character 
of the problem appears in Natural and Political Observations 
on the Bills of Mortality, published in i66i under the name of 
John Graunt, a haberdasher and train-band captain of London. 
Graunt recognized the principle of uniformity m large groups of 
vital and social facts, and actually prepared, from the mortality 
registers of London, what he calls a “ Table showing of one 
hundred quick conceptions, how many die within six years, how 
many the next decade, and so for every decade till 76.” This 
was the earliest crude suggestion of a table of mortality, and 
Graunt’s interest in the inquiry was scientific, without definite 
practical purpose. But a little later the sale of annuities was 
pressed upon governments as a method of discounting future 
revenues. In 1671 John de Witt, grand pensionary of Holland, 
reported to the states general a plan for such sales upon a 
scientific method, the insight and skill of which, had he possessed 
proper statistical data, would have anticipated results only 
reached by later generations The report, however, was buried 
in the Dutch archives and forgotten for nearly two centuries. 
It was unknown m England when, in 1692, the government 
undertook the sale of annuities. A loan of £i ,000,000 was offered, 
each £100 paid in to purchase a life annuity of £14, without 
distinction of age. A table accompanied the offer, purporting 
to show how many of 10,000 persons now living, old and young 
taken together at random, are likely to die in each year 
from one to ninety-nine. The purchasers, though without 
clear understanding of the principle, were instinctively shrewd 
enough to select healthy young lives for annuitants, and the 
nation paid enormously for the error. This speculation of the 
public treasury led the eminent mathematician and astronomer. 
Dr Edmund Halley, to examine the subject In 1693 he presented 
to the Royal Society a study of “ The degrees of mortality of 
mankind ” The parish registers of England took no note of 
age at death, and Halley, perceiving that the average duration 
, of life in large groups of persons can only be determined 
Table." when ages at death are known, sought in vain a 
statistical basis for such an inquiry in his own and 
m many other countries But it happened that the city of 
Breslau m Silesia had kept such records, and he succeeded in 
obtaining the registers for five years, 1687-1691, including 
6193 births and 5869 deaths. No census of the city having 
been taken, Halley made the best estimate he could of the popula- 
tion, and computed how many of a thousand children taken at 
the age of one year will die in each succeeding year. Arranging 
the results in three parallel columns, showing m successive 
lines the age, the number living at tl»t age, and the number 
of deaths during the year, he formed the first mortality table. 
The arrangement was itself a discovery, exhibiting at a glance 
the essential data for valuing life-rbks, and suggesting solutions 
for problems which had {nizz^ed the ablest students. This 
general form of the mortality table remains in use as the natural 
and best for such collections of facts. The method of using such 
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a table in calculating the values of life contingencies was also 
discovered by Dr Halley. He showed that where a payment is 
to be made at a future date, if a named person be then alive, its 
present value is the sum which compounded at interest during the 
interval will amount to that payment multiplied by the fraction 
representing the probability that the person will survive. These 
two elements, compound interest and the probability of life or 
death, are the foundations of the theory of life contingencies. 

From Halley’s time the progress of the theory has been in 
three directions : first, m accumulating facts from whu h average, s 
are deduced, and analysing the data so as to eliminate disturbing 
influences, that is, m constructing trustworthy tables of 
mortality ; secondly, m extending the inferences from such 
tables, and multiplying their applications to needs of practuul 
life ; and thirdly, in facilitating the calculations which these 
applications require. But while Halley thus firmly and lastingly 
drew, in outline, the theory of life contingencies, the numerical 
results attained by him were grossly imperfect. Forced by the 
lack of data to assume that the population was stationary, 
and to rely on a rude estimate of its numbers, he well knew that 
his conclusions were but provisional. Yet they were far in 
advance of the general mind of his time. As late as 1694, and 
even in 1703, parliament substantially re-enacted the old law 
for valuing leases at seven years for each life. The meagre 
Breslau Table long remained the only senous attempt to utilize 
actual observations of mortality for scientific purposes. In 
1746 A. de Parcieux (1703-1768), a mathematician of Pans, 
published an Eisat sur les prdiabtlitis de la dur^e de la vie humauie, 
in which he presented mortality tables formed by himself, one 
from the records of certain Tontine associations, and five others 
from those of several religious orders in Pans. The Tontine 
experience table was a much closer approximation to the true 
course of mortality, as shown by later investigations, than any 
of Its predecessors, and indeed now appears, despite the crude 
manner in which the materials were treated, to have been more 
accurate and more trustworthy than the Northampton or even 
the Carlisle Table of much later date. The essay of de Parcieux 
was an important source of information to advanced students 
in France and Germany, but attracted no general or popular 
interest, nor was it followed up by progressive researches of the 
same character m continental Europe, while it remained almost 
unnoticed in England 

Throughout the i8th century the customary treatment of life 
annuities was as chaotic and fanciful as before, though some 
writers of eminence, most notably Dr Thomas Simpson of London 
(1752), treated the theory of the subject with great intelligence, 
and in 1753 James Dodson of London (great-grandfather of 
Augustus de Morgan) projected a life insurance company in 
which the premiums should be accommodated justly to the ages 
of the insured. But life lasurance as a business really begun 
with the Equitable Society of London, founded in 1763. 'Ihe 
associates petitioned for a charter, but the law officers of the 
crown refused it, saying that the scheme depended for success 
on the truth of certain tables of life and death, “ Whereby the 
Chance of Mortality is attempted to be reduced to a certain 
standard. This is a mere speculation, never tried in practice 
The society was organized as a voluntary association, and began 
busmess in 1765. Its premiums were computed from the Breslau 
Table, with some corrections from the London Bills of Mortality, 
and were far higher than any now in use. But the manager-?, 
in face of actual business, needed more light. Dr Richard Price, 
a student of the new science of life contingencies, was consulted, 
and soon devised tests of the society’s experience and measures 
of the financial results, which are in principle those still practised 
He also aspired to construct a more accurate table of mortalit\ , 
and discovered data in certain parish registers of Northamptc n 
which promised to represent the average of life in England. 
From these he formed in 1780 the Northampton Table 
of Mortality, and computed a new and laigely reduced t^flSe 
scale of premiunu for the society. The histoncal 
importance of the Northampton Table lies in the profound 
impression it made on the general mass of intelligent persons. 



666 INSURANCE fufe insurance 


Although mortality had long been Eecognized by speciai inquirers 
as a promising theme for statistical inquiry, its actual treatment, 
except in the narrow school founded by Johann Sussmilch in 
Germany (1746), and in the isolated and almost prophetic work 
of de Parcieux in France, had been speculative and vague. 
Oemoivre handled it with mathematical acuteness, but framed 
his scale of mortality (about 1750) on a hypothesis of his own, 
not on known facts. Out of each group of eighty-six deaths, 
according to this scale, one dies on the average each year UH all 
are gone ,* so that x being the present age, the probability of 
death wathin a year is always 1/(86 -jc), This conjecture, 
which, during middle life, served as a rough approximation to 
the truth, almost as well as some of the early tables of repute, 
long found remarkable acceptance among men of science. Dr 
Price's researches first brought to general apprehaiaion the 
conviction that a large basis of observed facts is the only source 
of real knowledge The government of the day felt the mfluence 
of the movement. In 1 7^ Pitt, then chancellor of the exchequer, 
consulted Dr Price on plans for the conversion of debt, and m 
1789 the government first showed knowledge that m granting 
annuities ages must be distinguished, and that the prospective 
lile at mnety end that at twenty-five are not to be estimated 
as equal. About 1808 a conversion of 3 % into annuities was 
planned. The Northampton Table was adopted, and Morgan 
computed rates from it which were used for twenty years. It 
proved to represent a mortality far in excess of the average, and 
in i8ax John Finlaison, being made actuary to the debt com- 
missioners, protested against the rates in use. But not until 
i8a8, when the treasury had lost two millions of pounds by 
selling annuities too cheap, was the law repealed. Finlaison 
then constructed a new and less wasteful scale of conversions, 
but smgular results followed. At the age of ninety, for instance, 
£soo would purchase an annuity of £62. Combinations were 
(armed to purchase annuities on the lives of old people selected 
for their vigour; 675 of these were taken, with a further loss of 
at least a million to the treasury. The Northampton Table, 
in fact, like the earlier Breslau Table, was formed without a 
census, and upon the false assumption that the population was 
stationary. Dr Price’s estimate, founded on the recorded 
baptisms, was much too low, many of the people being of a sect 
which rejected infant baptism. His table represents an average 
life of twenty-four years, whilst subsequent inquiries indicate 
a true average of alMut thirty years at that time in the same 
parishes. The actual mortality in the Equitable Society proved 
to be less by one-third than tliat anticipated by the table. The 
error had consequences of vast moment. The immediate and 
dazzling prospenty of the societies founding rates on this sup- 
posed scientific basis excited the public imagination, stimulated 
the business exceedi^ly, and led to many extravagant projects, 
followed by fluctuations and failures which impair^ its healthy 
growth and usefulness. 

In spit© of gross defects, the Northampton Table remained 
for a century by Jar the most important table of mortality, 
employed as the basis of calculation by leading com- 
junjjjjjj ® Great Britain, and adopted by the courts 

ptogrm*, practically a part of the common law. Paxb'ament, 
followed by some state legislatures and many courts in 
America, even made it the authorized standard for valuing 
annuity charges and leversionaiy interests. But m life insurance 
practice it is now wholly antiquated. Like its most famous 
successor, the Carlisle Table of Joshua Milne, it rested upon 
ohser>'attons of the population of a town. How far this limited 
and peculiar group represented the nation was still doubtful ; 
no less so bow iar the rate of moiitaU^ among sqiplicants for 
insurance, .accepted by the offices, iwould correspond with thait 
of the urban citizens or of the body. As soon as the 

coropaiiies had sufficient records of thek own experience the 
work began (A striving to tonstruct, for bu^ess use, tables 
which ^ould truly express it. litis branch>o£ research has ever 
since been prosecuted with ail the resources they could command 
of industry, practical judgment and mathematical skill ; sad 
the successive achievements in it may be accepted as in general 


the sum and measure of the progress of actuarial science. Now 
the recognition of an ascertainable umformity in human mortality 
has become part of the general stock of thought. But actuarial 
science, which originated m Great Britain, was long the peculiar 
and almosit exclusive pc^session of British students, and even 
till now has been practised most fruitfully m its first home, 
mainly by the actuaries of life insurance institutions, but with 
important contributions from other inquirers, especially those 
m the service of the registrar-general. The most complete 
storehouse of technical and practical learning on the general 
theory and on all its applications to life insurance practice is 
found in the successive volumes of the Journal oj ihe InsttliUe 
of Actuaries. The tables published by the Institute in 1872, 
founded on the experience to 1663 of twenty companies (see 
Anniuity), still remam the most authoritative expression of the 
mortality of insured fives, and have largely replaced all earlier 
standards m the valuations of the British companies, more than 
three-fourths of which, in their latest returns to the Board of 
Trade, compute their reinsurance reserves by the H"*- and ^ 
tables. But for several years a committee of the Institute and 
of the Scottish Faculty of Actuaries has been engaged in collecting 
and arranging for investigation the far vaster experience which 
has now accumulated in the hands of sixty companies, mcludmg 
the records of more than a million pohaes. The laige basis of 
facts thus obtained will be treated with special reference to 
different classes of risks, and will throw much light on difficult 
questions of selection, which have hitherto been treated specu- 
latively, or at least without the conclusive evidence of large 
averages, and are still more or less m controversy Some of 
these will require more detailed notice hereafter. 

It is only since the middle of the 19th century that actuarial 
science has rapidly advanced in. other countries, chiefly under the 
stimulus of the extending practice of life insurance Both in 
America and upon the continent of Europe the small business 
transacted by the pioneer companies was largely conducted on 
empirical and conjectural methods from year to year, English 
custom being consulted as a guide m fixing premiums. The Gotha 
Bank, the first institution to insure lives upon business principles in 
Germany, adopted at its foundation m 1827 a mortality table formed 
hy Chanes Babbage upon the basis of the Northampton Table, 
corrected from cursory notes upon the early experience of the Equit- 
able Society, which had beeni given by its actuary to a general meeting 
of Its members in x8oo The French comprmes, and several m 
Germany of later onmn than the Gotha, took as their standard the 
so-calle<l Table of de Parcieux, previously described , and this table, 
witli modifications dictated by experience, continued until very 
recently ra general use m France The Seventeen Companies’ Table 
of 1845 was adopted by the Insurance Commissioners of Massa- 
chusetts, who in 1859 introduced the methods of state supervision of 
insurance now genei^ly practised m the United States This table, 
though long superseded in the esteem of actuaries in their ordinary 
work, IS stifi tl» standard for olTicial valuations in most states of the 
umoD^ a fact which has given it undue piromtnence The so-called 
American Table, derived in 1868 from the limited experience of the 
largest American company during its earliest years, was the first 
important work of the kind done m America In view of its narrow 
basis of facts, it has stood the test of tune singularly well, and it is 
now m wider use than any other for computing the premiums of 
American companies Its most marked difference from the standard 
British tables for insured lives is that it Indicates a decidedly lower 
rate of mortality throughout the penod of mature manhood, between 
the ages of thirty-five and seventy-five, though With a higher rate at 
the extremes of life ; and this peculianty is ^so found in American 
tables deduced from more recent and far larger experience 

Actuarial science has been widely cultivated in the United States 
of late years, the numbers and teal of its professional students 
having kept pace with the extraordmary growth of life insurance 
The aggroMve activity of the companies has brought the prmctples 
of the business .home to the popular mmd as in no other country, and 
a large number of periodicals are devoted entirely to the subject 
These tendencies have been strenrthened by the system of super- 
visioii practised bjr the states, vniioh iuui also greatly influenced 
pnbbc ppimcn, directing attention in an extraordinary degree to 
certain special and technical features, to tbe neglect of more com- 
prehensive and more usefiU criticism. In the official work of the 
state departnients the actnary’s province appears substantiaHy to 
begia and end with the valnatioa of liatdfities upon the net premium 
bnm, which IB ai^hed with tncseatsng 'Strictness as the sole and final 
atandacd of solvency;, and the detocpiination by it of fibe " Ic^ 
suiplus ** of each con^pany. Bui a considerable number of prof^ 
rional aettmries nave prdeecuted <their studies m a scientific iQmit, 
and most of these stoc* 1889 have been associated m the Actuarial 
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Society of Amenca, which has established a high standard of 
fesstonal cohipeteace in its examiDatioQs and transactions. The 
question how far the rate of mortality among insured lives in 
America is fairly represented by tables drawn from British experi- 
ence 1ms attracted much inquiry , and many companies have made 
important contributions to it from their own records, m several 
instances in the finished form of carefully graduated tables, each 
with an individual character, but all with some features which 
distinguish them as a moup By far the most comprehensive effort 
to establish a standard table for America is that of a committee of 
actuanes, for which, in i88z, L W. Meech published the classified 
expenenoe of thirty offices to the find of 1874, including most of the 
large companies m the United States, and embracing more than a 
million policies The observations collected in this work have 
famished materials for many important investigations, but the 
finished tables have rarely been applied in practice, being drawn 
from an aggregation of largely incongruous experiences, the influ- 
ence of each of which upon the general average is mdeterounate 
The business of life insurance upon the continent of Europe has 
given an extraordinary stimulus to actuarial studies Before 1883 
the German companies computed their premiums and roaerves by 
antiquated life tables The most approved of these, as lUustratiog 
the duration of German life, was that prepared by Brune of Berhn 
in 1837 from the records for seventy years of an annuity soaety for 
widows, which practised careful medical selection of the husbands 
and kept exact mortality registers In 1883 was published an ad- 
mirable table founded on the combined experience of twenty-three 
German companies, which has superseded all other standards for 
ordinary valuations within the German empire Ihc French com- 
panies generally continued to rely on the tables of de Parcieux, with 
modifications of their most glaring defects, until a still later date 
In 1898 a committee of French actuaries published a new set of tables 
drawn from the experience of four of the principal offices m France, 
and these are now accepted as the best basis for me insurance practice 
by similar companies there Schools of actuarial science have been 
opened in both Germany and Prance, and the professional actuaries 
of these countries, and of Austnaand Belgium, have formed associa- 
tions for the promotion of their pursuits Sessions of delegates 
from the several institutes and societies of actuaries throu^out 
the world meet triennially in general congress m the various capitals 
Such sessions do much to broaden and harmonire the scope and 
aims of the profession < 
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average duration of life, such as the extension and ooncentration 
of many industries, the vast growth of cities, the progress of 
medical and hygienic science, the increase of wealth, comfort 
and luxury, the changes in the frequency and destructiveness 
of war. It IS plausibly maintained, on the one hand, that these 
and other causes have already added some years to the average 
lifetime of civilized man ; and, on the other hand, that their 
combined effect has been to lessen the sharpness of the struggle 
for existence, to rescue the weaklings from destruction and 
enable them to multiply, and so to weaken societ) at large 
The final decision of the question will be found in the gradual 
modifications of the true table of mortality through successive 
epochs 

For the purposes of life insurance the future of mortality tables 
looks to less ambitious problems The business calls for exact 
equity m determining the value of all life contingencies, and 
therefore for the most precise forecast attainable of the dates 
at which the amounts assured must be paid Some idea of the 
historical progress of this inquiry' may be gathered from the 
accompanying table, which epitomizes the general characteristics 
of a number of typical tables of mortality , showing at ap[es which 
are multiples of five years the annual death-rate indicated by 
each of them The comparison will be found interesting in 
many ways, most strikingly, perhaps, as suggesting what is 
confirmed by a detailed examination of the facts, that insured 
life on the average in Great Britain is decidedly iriferior to that 
in the United States, but superior to that upon the continent of 
Europe, and especially in Germany. From a careful investiga- 
tion of the published experience. Dr McClintock concludes 
“ It is an ascertained fact that after the first five years of insur- 
ance the probability or death," in Great Britain, " is fully one- 
fifth greater at any given age than the corresponding probabilit)’ 
shown by American experience " , while " the average value 
of assured life in Germany is as much inferior to that shown in 
Elaborate efforts have been made by several governments to 1 the H’" experience as that in America has been found to be 
employ the machinery of census bureaus for determining the 1 superior." ^ 
general rate 

ffateM Of mortality showing the number of Persons who wtll die tn a year out of 100,000 who have attained the given Age, 

mortality. according to severa’ Tables of Mortality 

l)een the worthy ambi- 
tion of able actuaries 
to devise trustworthy 
methods of utilizing the 
census returns for this 
purpose. The Britisn 
Statistical Office 
under Dr William Farr 
and his successors, 
and, later, the Swiss 
Federal Bureau of 
Statistics have accom- 
phshed the best work 
in this direction, and 
the senes of “ English 
Life Tables," founded 
on successive de- 
cennial censuses, in- 
terpreted By the 
registered deaths 
during the intervals, 

are the most useful data now available for the average value of 
civilized life. But all such general tables are as yet but tentative 
and provisional The imperfections of mortuary registnes and 
of census returns are great, and corrections are largely con- 
jectural. Until more complete methods of collecting the facts 
are practised, the experience of life insurance companies 
promises to fumi^ the only mortality taUes having claim to 
authority. It is already becoming evident that the general 
rate t>f mortality, and in particular the rate at each age of 
not orfy differs widely in different communities, but undergoes 
important chai^ in successive jgeneratkms A mulritude of I 
forces are at work in civilized society which must influenee the 1 


Age 

North- 

amptoa. 

Carlisle 

Seventeen 

Offices 

Institute 

of 

Actuaries 

Institute 

of 

Actuaries 

American 

Experi- 

ence 

Thirty 

American 

Offices 

Twenty- 
three Ger- 
man 
Offices. 

Four 

French 

Offices 


1780 

1815 

1841 

H'" 1869 

H-" S1869 

1868 

i88r 

1883 

1895 1 

10 

916 

449 

676 

490 

400 

749 

648 
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15 

922 

619 

694 

287 

325 

763 

659 


515 

30 

U403 

706 

729 

633 

833 

780 

676 

919 

690 

25 

1,575 

731 

777 

663 

1,050 

806 

703 

854 

628 

30 

1,710 

1,010 

842 

772 

920 

843 

748 

882 

698 

35 

1,870 

1, 026 

929 

877 

1,000 

895 

821 

999 

807 

40 

8,090 

1,300 

1,036 

1,031 

1,132 

979 

936 

1,176 

975 

45 1 

2,401 

1,481 

1,221 

1,219 

1.294 

1,116 

1. 1 20 

1 , 4.37 

1,236 

50 

2,835 

1,342 

1.594 

1,595 

1.712 

1,378 

1,417 

1,814 

1,638 

55 

3,350 

1,792 1 

2,166 

2,103 

2,219 

1,857 

»,«93 

2.506 

2,258 

60 i 

4 , 0*3 

3,349 

3,034 

2,968 

3-064 

2,669 

2,653 1 

3,535 

3,213 1 

65 

4,902 

4,109 1 

4,408 

4,343 

4,461 

4,013 

3,864 

4,943 

4,675 

70 1 

6,493 

5,164 1 

6,493 

6,219 

6,284 

6,199 

5,778 

7,276 

M97 , 


9,615 

9,552 

9,556 

9,816 

9,949 

9,437 

8,779 

10,647 

10,241 i 

80 

13.433 

12,172 1 

14,040 

14,465 

14.577 

14,447 

13,407 

15,516 

13,119 1 

85 1 

22,043 

17,528 

20,509 

20,988 

21,010 

33,555 

20,363 

22,211 

22,332 1 

90 j 

26,087 

26,056 

32,373 

27,945 

28,244 i 

45,455 1 

33,815 

32,356 j 

32,325 1 


No final explanation has been given, and there is no proof that 
the average life in Amenca is lon^ than in England or Germany, 
Dr McClintock inclines to believe that one potent 
cause of the great difference in the insured expwence 
is that, while European offices have general^ awaited 
applications, which are commonly prompted by some 
sense of ne^ for insurmice, the custom of American companies 
is actively to solicit business through agents. On the average, 
lives which are only induced by persuasion to insure are better 
than those which voluntarily apply. That this suggestion points 
* Oh the Effects of Selection, by Emory McCliirtock (New York, 
189*), P 94 
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out a real and perhaps an important differentiating mfluence 
upon groups of risks is not doubted, but the measure of its effects 
has not yet been determined. The question is one of many 
which yearly assume more prominence, and which, as a class, 
are conventionally termed problems of selection. Assuming 
that the general rate of mortality is precisely known, any devia- 
tion from it occurring in a special group of insured lives, as the 
result of some influence peculiar to that group, is called the effect 
of selection. If insurance were offered on equal terms to all, 
the feeble and dying would apply in disproportionate numbers, 
and the mortality would be excessive. To avoid this danger 
careful medical examinations are required, excluding risks 
which appear to be impaired ; and this selection by the insurer 
uniformly reduces the mortality below the general average 
during the earliest years of insurance. During these years large 
numbers of the insured withdraw, either from inabihty or from 
indisposition to pay their premiums, but the motive to do so is 
weakest with lives which have become impaired. The average 
vitality is lowered by the loss on the whole of a superior class, 
and the average mortality of those who persist rises. The extent 
of this influence varies widely with the proportionate number of 
lapses and the motives which induce them, increasmg in a 
st.irtling decree when lapses multiply in a discredited company, 
and remaining small, or even at times doubtful, under very 
favourable conditions ; so that the ascertainment of its amount 
in different circumstances, and for different groups of the insured, 
IS a problem of extreme complication. Its importance is in- 
creased by two tendencies which have grown stronger in the 
practice of recent years ; first, to permit at all times the with- 
drawal by any policy-holder of a substantial part of the technical 
or average reserve upon his assurance, a privilege which legisla- 
tion and public opinion in the United States have extorted from 
the companies ; and, secondly, the extensive introduction, under 
competition for public favour, of forms of policies which grant 
the option, at fixed dates in the future, between withdrawing 
the entire “ accumulations,” or technical reserve and surplus, 
and continuing the insurance It is well known that at the 
maturity of these options the motive is strong for impaired lives 
to remain insured, and that the cash withdrawals are so largely 
of superior lives that the subsequent rate of mortality is much 
increased. Other problems in selection arise from varieties in 
the forms of policies. It is commonly recognized that there are 
general and marked differences between the mortality experienced 
upon assurances issued at low and those at high premium rates. 
Policies for short terms, on which the computed net rates are 
the lowest, have been found so unprofitable to the insurers that 
they are rarely grunted, and only with a very heavy loadmg of 
the tabular value Upon those insured for life, with annual 
premiums, there is a large and constant excess of death losses 
above the endowment assurances, while groups of policies with 
tontine or cumulative features or reserved bonuses, available 
only after surviving a term of years, uniformly experience a low 
mortality. 

It is also to be remarked that it is found in general that the 
average amount of policies matured by death is higher than the 
average of all policies in force ; and some actuaries incline 
to believe that tables of pecuniary loss might, for practical use, 
t.ike the place of tables of mortality, since the actual claims are 
in units of money, not of lives. The vast field of inquiry opened 
to actuaries by these and many more special questions of selection 
promises to engross more and more of their attention and labour. 
The technical methods of reducing nd treating the data of 
mortality have been brought to a high degree of perfection, but 
the necessity for a better classification of the data themselves, 
with reference to sj^al groups of hves or policies, differentiated 
by social or local circumstances, by business methods, by forms 
of contract, by race or personal characteristics, must assume 
ever greater prominence. It is conceivable that, at some period 
hereafter, the practical reliance of the offices will be more upon 
tables to be computed for such special groups, from select 
experience, than upon those drawn from vast aggregates without 
discriminating among their somewhat incongruous divisiems. 
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The mortality tables in common use, however, have been 
proved by a vast experience to furnish a safe and fairly equitable 
oasis for the business of assuring lives. Assuming 
that the table shows how many of a large group now 
assured may be expected to end in each succeeding taetor. 
year, the present value of the claims upon them depends 
exclusively upon the rate of interest at which funds will accu- 
mulate. Exact foresight of this rate being impossible, the 
insurer must assume a rate which can with certainty be realized 
The difficult problem of determining the limits of safety in this 
assumption attracts the more attention now, because of the 
recent persistent decline in the average productiveness of invested 
capital. The actuary is forced to observe that the interest factor 
in his calculations is much less definitely fixed by known facts 
than the mortality factor. The longer a contract has to run, the 
greater the effect of the difference m rate. The value of a 
payment to be made in tliirty years is greater by above one-half 
with interest taken at 3 % than at 4i %, and one to be made in 
thirty-six years is more than twice as great. Hence the most 
careful study of the forces determining for long periods the 
average rate of interest is fundamental m life insurance The 
tendency of opinion is to hold that a progressive lowering of 
interest rates must result from the accumulation of wealth. 
In support of this belief it is pointed out that from 1872 nearly 
to the present time there has been a general and somewhat 
uniform decline in the yield of invested capital, as represented 
by government stocks, mortgage loans, savings bank deposits 
and discounts m all commercial nations The movement has 
been disguised by wide fluctuations, temporary^ or local, but has 
been on the whole world-wide and continuous, when great masses 
of capital, such as the investments of life companies, are kept in 
view. The fall has been greatest, too, in countries where rates 
were formerly highest, suggesting that as the great financial 
markets of the world become more intimately connected the 
normal rate of interest assumes a more cosmopolitan character, 
with an increasing tendency to .equality among them. These 
considerations have had an important mfluence upon the com- 
putations of life insurance companies. In Great Britain, and 
commonly in continental Europe, the leading offices from the 
first assumed lower rates of interest than those in America, 
usually 3i or 3 % ; and the reductions m their estimates have 
as yet been moderate, only thirty-onc out of seventy-four British 
offices having lowered the interest basis in their valuations 
reported to the Board of Trade. 

These returns show that of these companies only twenty-three now 
compute reserves ujwn a rate as high as 3 J %, while forty-four assume 
3 % and seven a stfll lower rate. But in Amenca, when the business 
first became important, 6 % was a more frequent rate of investment 
than 5 %, and the laws of New York ana of many other states 
countenanced the confident expectation of a permanent yield of at 
least 4} % The rate of 4 % adopted by the principal companies, 
and by the law of Massachusetts from 1861, was regarded as highly 
conservative. But as early as 1882 one important company began 
to reserve upon new business at 3 %, and since 1895 there has been a 

S adual change by the leading offices to 3^ %, and in a few mstances 
3 %, as the basis of premiums and of reserves upon new policies 
Senous efforts have t«en made to induce legislation which will 
gradually establish one of tliese rates as a test of techmeal solvency 

There are not wanting, however, indications that the pro- 
tracted decline in rates of interest in the world’s markets may 
have been checked, and even that a reverse movement has 
begun. Rates of discount everywhere, interest on government 
loans except in Amenca, and on mortgage loans m Europe, have 
on the whole advanced, the minimum average rates having been 
reached, after twenty-five years of gradual reduction, in 1897. 
These facts are entirely consistent with the conclusions suggested 
by the history of the subject. No uniform or secular tendency 
to reduction m the average rate of mterest, which is the index of 
the average productiveness of capit^, not of its amount, can be 
found to have prevailed. Fluctuations m the average rate are 
found, quite independent of the local and temporary fluctuations, 
which are often extr^e ; and these long tidal waves of change 
have at times, for g^eiations together, nsen and fallen with same 
i^proach to pemMlicity. The prevailing rate has been a little 
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lower on the average in the 19th century than in the 18th, but 
was lower through the middle decades of the i8th century than 
through those of the 19th. On the whole, it seems clear that the 
accumulation of wealth m itself has no necessary tendency to 
diminish the productiveness of capital ; that this productiveness, 
on the general average, has not materially varied in many 
generations ; but that the promise and expectation of productive- 
ness which prompt the demand for its use depend upon the 
activity of enterprise, growing out of the prevailing spirit of 
hope ; upon the rapidity with which new inventions are made, 
industries extended, and floating or loanable capital expended 
in permanent works. These conditions are subject to fluctuations 
extending through considerable periods, so that for a number of 
years the rate may be higher, and then for a similar series of years 
lower than the normal rate, determined by average productive- 
ness, but always tending to return to this normal rate, as the tide- 
swept surface of the ocean to its normal level. 

While the excess of the average yield of capital in America, above 
that of the older nations, is dimimshed as the facilities of transfer 
and exchange mcrease, there is no reason to conclude that it will 
disappear for generations to come. It seems, therefore, that the 
general assumption of 3 % for the valuation of British offices, and 
that of 3^ % which is becoming the accepted standard for the 
companies of the United States, should command unquestioned 
confidence 

The business of life insurance being founded on well-ascertained 
natural laws, and on principles of finance which m their broad 
aspect are of the simplest description, there exists no 
necessity for frequent close scrutiny of the affairs of an 
reserve, insurance office, in so far as the maintenance of a mere 
standard of solvency is concerned We have seen that 
the premiums charged for insurances are based on certain 
assumptions in regard to (i) the rate of mortality to be experi- 
enced, (2) the rate of interest to be earned by the office on its 
funds, and (3) the proportion of the premiums to be absorbed in 
expenses and in providing against unforeseen contingencies. If 
these assumptions are reasonably safe, an insurance office pro- 
ceeding upon them may be confidently regarded as solvent so long 
as there is no conspicuously unfavourable deviation from what 
has been anticipated and provided for, and so long as the funds 
are not impaired by imprudent investments or otherwise The 
ascertainment and division of profits, however, require that the 
affairs should be looked into periodically ; but the fluctuations 
to which the surplus funds are liable withm limited periods of 
time are generally regarded as furnishing a sufficient reason why 
such investigations should not take place too frequently. Ac- 
cordingly in most offices the division of profits takes place only at 
stated intervals of years — usually five or seven years — when a 
complete survey is taken of the whole engagements present and 
future, and of the funds available to meet these. The mode m 
which the liability of an office under its current polities is esti- 
mated requires explanation. 

All Statistical observations on the duration of human life point 
to the conclusion that, after the period of extreme youth is past, 
the death-rate among any given body of persons increases 
gradually with advancing age. If, therefore, insurance premiums 
were annually adjusted according to the chances of death 
corresponding to the current age of the insured, their amount 
would be at &8t smaller, but ultimately larger, than the umform 
annual payment required to insure a given sum whenever death 
may occur. This is illustrated by the following figures, calculated 
from the mortality table at 3 % interest. In column 2 is the 
umform annual premium at age ^irty for a whole-term insurance 
of £100. In column 3 are shown the premiums which would be 
required at the successive ages stated in column i to insure £100 
in the event of death taking place within a year Column 4 shows 
the differences between the figures in column 2 and those in 
column 3. 

From this table it appears that if a number of persons effect, 
at the age of thirty, whole-term insurances on their lives by 
annual premiums which are to remain of uniform amount durir^ 
the subsistence of the insurances, each of them pays for the first 
year £1-130 more than is required for the risk of t^t year The 


second year the premiums are each £i *1 11 m excess of that > car’s 
risk. The third year the excess is only £i *093, and so it diminishes 
from year to year By the time the individuals who survi\'e have 
reached the age of fifty-four, their uniform annual premiums are 
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30 
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31 
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53 
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54 
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l 01 0 

<>V' 1 

55 

I -880 
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95 

1 

I -880 

61-848 

-59-968 

96 

1-880 I 

79-265 

1 -77385 

97 

I -880 1 

97-087 

1 -95-207 


no longer sufficient for the risk of the following year , and this 
annual deficiency goes on increasing until at the extreme age in 
the table it amounts to £95-207, the difference between the uni- 
form annual premium (£i -880) and the present value (£97 087) of 
£100 certain to be paid at the end of a year Now, since the 
umform annual premiums are just sufficient to provide for the 
ultimate payment of the sums insured, it is obvious that the 
deficiencies of later years must be made up by the excess of the 
earlier payments ; and, in order that the insurance office ma\ 
be in a position to meet its engagements, these .surplus payments 
must be kept in hand and accumulated at interest until they are 
required for the purpose indicated. It is, in effect, the accumu- 
lated excess here spoken of which constitutes the measure of the 
company’s liability under its policies, or the sum w'hich it ought 
to have m hand to be able to meet its engagements In the 
individual case this sum is usually tailed the “ leserve value ’ 
of a policy 

In another view the reserve value of a policy is the difference 
between the present value of the engagement undertaken by the 
office and the present value of the premiums to be paid m future 
by the insured This view- may be regarded os the counterpart 
of the other. For practical purposes it is to be preferred, as it 
IS independent of the variations of past experience, and requires 
only that a rate of mortality and a rate of interest be assumed 
for the future 

According to it, the reserve value („V,) of a policy for the sum of 
I, effected at age x, and which has been in force for n years — the 
(>* + i)th premium being lust due and unpaid — may be cxpie8se<l 
thus, m symbols with which we have alieady become familiar 

= P,(i ^ (1) 

If we substitute for its equivalent • « +.,) this expres 

Sion becomes 

« V, SI (P,+„ - P,) (x + fl, . (2) , 
whence we see that the sum to be reserved under a jxilicy after anv 
number of years arises from the difference lietween the premiupi 
actually payable and the premium which would be required ip assure 
the life afresh at the increased age attained By substituting foi 

P;r4, and P, their equivalents - -- — -{i -v) and ^ -(i -c), 

1 "1 I * 

we obtain another useful form of the expression, 



The preceding formulae indicate clearly the nature cf the 
calculations by which an insurance office is able to ascertain 
the amount of funds which ought to be kept m hand to 
provide for the liabilities to the assured In cases 
other than whole-term insurances by uniform annual 
premiums, the formulae are subject to appropriate modifications. 
When there are bonus additions to the sums insured, the value 
of these must be added, so that by the foregoing formula (i), for 
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example, the value of a policy for i with bonus additions B is 
( 1 f B)A* ^ n - P( i + (*»+«) But the general principles of calcula< 
tion are the same m all cases. The present value of the whole 
sums undertaken to be paid by the office is ascertamed on the 
one hand, and on the other hand the present value of the 
premiums to be received m future from the insured. The differ- 
ence between these (due provision being made for expenses and 
contingencies, as afterwards explained) represents the “net 
liability ” of the office. Otherwise the net liability is arrived 
at by calculating separately the value of each policy by an 
adaptation of one or Other of the above formulae. In either 
case, an adjustment of the annuity-values is made, in order to 
adapt these to the actual conditions of a valuation, when the 
next premiums on the various policies are not actually due, 
but are to become due at various intervals throughout the 
succeeding year. 

So far in regard to the provision for payment of the sums con- 
tained in the policies, with their additions We now come to the 
ProvlMloa fof future expenses, and for contingencies not 

embraced lU the ordinary calculations In what is called 
" mcthod of valuation, this provision 
13 made by throwing off the whole “ laading " m estimat- 
ing the value of the premiums to bo received. That is to 
say, the premiums valued, m order to be set off against the value of 
the sums engaged to be paid by the office, are not the whole premiums 
yy actually receivable, but the net or pure premiums derived 

ar»mJuat table employed in the valuation The practical 

mttboa '* amount brought out as the net 

liability of the office is suffiaent, together with the net- 
premium portion of its future receipt:, from policyholders, to meet the i 
sums assured under its policies as they mature, thus leaving free the 
remaining portion— the margin or loading— of each year’s premium 
income to meet expenses and any extra demands When the margin 
thus left proves more than sufficient for those purposes, as under 
ordinary circurastanccs it always ought to do, the excess falls year 
by year into the surjilus funds of the office, to be dealt with as profit 
at the next periodical investigation 

Ihere appears to be a decided preference among insurance 
companies for the nebpremium method as that which on the whole 
Sumitva liabilities of an office trans- 

acting a profitable business at a moderate rate of expense, 

* and making investigations with a view to ascertammg the 
amount of surplus divisible among its constituents In certain 
tircumstancea it may be advisable to depart from a strict application 
of the characteristic feature of that method, but it must always be 
borne in mind that any encroachment made upon the “ margin " m 
valuing the premiums is, so far, an antiapation of future profits 
Any such encroachment is indeed inadmissible, unless the margin 
13 at least more than sufficient to provide for future expenses, and in 
any case care must bo taken to guard against what are caUed 
" negative values ” These arise when the valuation of the future 
premiums is greater than the valuation of the sums engaged to be 
paid by the office, or when in the expression (P^+n -P,)(i +«,+„) the 
value of P, 18 increased so as to be greater than that of It is 

evident tliat any valuation which includes “ negative values " must 
be misleading, as policies are, thereby treated as assets instead of 
liabilities, and such fictitious assets may at any time be cut off by 
the assured electing to ilrop their policies 

In recognition of the fact that a large proportion of the first year’s 
premiums is m most offices absorbed by the expense of obtaimng 
new business, it has been proposed by some actuaries to treat the 
first premium in each case as applicable entirely to the nsk and ex- 
penses of the first year. At a period of valuation the policies are to 
be dealt with as if effected a year after their actual date, and at the 
increased age then attamed 

Another modifioation of the net -premium method has been 
advocated for valuing policies entitled to bonus additions It con- 
Myoo- ^ estimating the value of futura bonuses (at an 

ttitlcat rate) m addition to that of the sum assured and 

metbod. bonuses, and valuing on the other hand so much 

of the office premiums as would have been required to 
provide the sum assured and bonuses at the time of effecting the 
insurance This tends to secure, to some extent, the maintenance of 
a tolerably steady rate of bonus. 

An essentially different method is employed by some offices, and 
IS not without the support of actuaries whose judgment is entiffed 
to every respect It has been called the " hypothetical method " 
By it the office preimuras are made the basis of valuation. Hypo- 
thetical annuity-values, smaller than those winch would be emplo^ 
m the net-preimum method, ^re deduced from the office prerarams 

by means of the relation _v)^ and the poUdes are 

valued according to the formula 


where and are the office premiums at ages ;ir and »-^n 
respectively, and is the hypothetical annuity-value at the latter 
age Mr Sprague has shown {Ass Mag xi 90) that the pohey- 
values obtained by this method will be greater or less than, or equal 
to, those of the n^premmm method accordmg os the ” loading^’ is 
a constant percentage of the net premium or an equal addition to it 
at all ages, or of an intermediate character, its elements being so 
admsted as to balance each other 

When the net-premium method is employed, it is important that 
the office premiums be not altogether left out of view, otterwise an 
imperfect idea will be formed as to the results of the valuation. 
Suppose two offices, in arcumstances as nearly as possible sumlar, 

[ estimate their habilities by the net-premium method upon the same 
data, but office A charges premiums which contain a margin of 20 % 
above the net premiums, and office B charges premiums with a 
margm of 30 %, Then, in so far as regards their net habihties 
(always supposing the sum set aside in eadi case to be that required 
by the valuation), the reserves of those offices will be of equal 
strength, and if nothing further were taken into account they might 
be supposed to stand m the same financial position. But it is obvious 
that office B, which has a margin' of mcorae 50 % greater than that of 
office A, IS so much better able to bear any unusual strain in addition 
to the ordinary expenditure, and is likely to realize a larger surplus 
on its transactions Hence it appears that n order to obtain an 
adequate view of the financial position of any office it is necessary to 
consider, not only the basis upon which its reserves are calculated, 
but also the proportion of " loading " or " margin ” contained in its 
premiums, and set aside for future expenses and profits 
Valuations may be made on different data as to mortality 
and interest, and the resulting net liability will be greater or 
less accordmg to the nature of these. Under any 
given table of mortality a valuation at a low rate of 
interest will produce a larger net liability— will aata^“ 
require a higher reserve to be made by the office against 
Its future engagements to the insured — than a valuation at a 
higher rate. The effect of different assumptions in regard to the 
rates of mortality cannot be expressed in similar terms. A table 
of mortality showing a high death-rate, and requiring conse- 
quently large assurance premiums, does not necessarily produce 
large reserve values. The contrary, indeed, may be the case, as 
with the Northampton Table, which requires larger premiums 
than the more modern tables, but gives on the whole smaller 
reserve values. The amount of the net liability depends, not on 
the absolute magnitude of the rates of mortality indicated by the 
table, but on the ratio in which these increase from age to age 
If the values deduced by the net-premium methotl from any two 
tables be compared, it will be seen that 
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where the accented symbols throughout refer to one table and the 
unaccented symbols to the other 

We have thus the means of ascertaining whether the policy-values 
of any table will be greater or loss than, or equal to, those of anoUier, 
either (i) by calculating for each table separately the ratios of the 
annuity-values at successive ages, and comparing the results, or (2) 
by calculating at successive ages the ratiM of the annuity-values 
of one table to those of another, and observing whether these ratios 
decrease or increase with advancing age or remain stationary thnough- 
out The above relations will subsist whatever may be the dimr- 
ences in the data employed, and whether or not the annuiiy-values 
by the different tiiblu are calCnlated at the same rate of interest 
When the same rate of mterest is employed, any divergence in the 
ratios of the annuity-values will of necessity be due to differences 
m the rates of moitaulity. * 

A prevailing fallacy in die popular mind> which has grown 
out of the practice of net valuations, is the mference that the 
averaige technical reserve represents the value of the 
individual policy. Each risk is properly assumed at 
Its probable or overage value at the time. But from poUer 
that moment its circumstances are constantly changing 
in directions then unforeseen, and the expectation that such 
c^ges will oGppr te tbe motive for insur^. To treat them 
singly as unchanged in value at any later time is as illogical aa 
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it would be after some have matured. The actual value of any 
one risk borne by a company is indeterminate. It may become 
a claim to-morrow, or not for a generation to come. In the 
former case the company must now hold funds to pay in full , 
m the latter, the future premiums will perhaps more than suffice, 
so that no present reserve is needed An entire reserve for the 
whole body of risks is essential, and its amount is defimte, 
upon the reasonable assumption that the general average re- 
mains undisturbed by individual changes. A distinct reserve 
for a single policy is inconceivable. To recognize it is to deny the 
first principle of insurance. The average amount by which the 
reserve of a company must be increased, because of the existence 
of poliaes of a given class, is to the actuary an important fact, 
and IS commonly accepted as his best guide m the distribution 
of surplus But a popular theory has seized upon the assignment 
of this average sum to each policy, in the technical shorthand 
of the actuary, and holds that it is in each case the special 
property of the owner of that policy. The practical consequences 
are serious when, as often, many of the insured cease to pay 
premiums, and each demands the amount of the supposed 
individual reserve. His right to claim it is countenanced' by 
a widespread public opinion, which has inspired statutes m 
Massachusetts and some other states, requiring companies to 
redeem all policies lapsing after the first two or three years of 
insurance at a price founded on the technical reserve Yet, m 
by far the majority of instances, the lapse of policies is of itself 
a loss to the company It is deprived of business secured at 
much expense before it has derived any of the advantage expected 
from the accession It is compelled to pay numbers of its profit- 
able contnbutors for ceasing to contribute. The burden falls in 
a mutual company upon the insured who fulfil their contracts. 
.Such laws favour those who withdraw after few payments at 
the cost of those who maintain their insurance to the end, or for 
many years. The American companies formerly yielded to the 
pressure of a mistaken public sentiment, and competed for 
favour by promising excessive values in case of surrender^ 
Similar conditions exist m Switzerland, Austria, and other 
countries in which the business is minutely regulated by govern- 
ment bureaus But m Great Britain the companies are largely 
free from such influences, while an open market exists for policies 
which have a commercial value, with results on the whole more 
satisfactory to all parties interested than any rule of compulsory 
purchase which could be enforced on the companies. 

A special form of life insurance, which has wonderfully 
developed, is the family insurance of tne labouring people by 
the so-called industrial companies. Until recently this 
/oMruM. people had no satisfactory share in the benefits 

* of insurance, although the friendly societies in Great 
Bntam, and many forms of beneficial associations m the 
United States, were attempts, often in part 
successful, to provide for special wants, mainly 
for maintenance of the sick and for the costs 
of burial. Most of them, however, lacked a 
scientific basis and an efficient and permanent 
organization, while thousands of them were 
grossly mismanaged. In Germany an elaborate 
scheme of compulsory insurance for labourers 
was established by a law of the empire m 1883, 
and extended m subsequent years ; and similar 
legislation has been enacted in several other 
countries, most thoroughly in Switzerland and 
Austria. The ultimate value of this great social experiment cannot 

* As a result of investigatiion into the affairs of various American 
insurance compames in 1905 by a committee appomtod by the state 
legislature of New York, a new law regulating life insurance down to 
the minutest details was passed m 1906 (cb. 326) The surrender 
value of a pohey is to be the amount of msurance which the reserve, 
computed on the A % mortahty table, standing to its credit, will 
poTcnase as a single premium Other important features of the 
legislation are that no New York company may hold a contingency 
reserve beyond a fixed proportion of the net value of its poheies , the 
limiting of types of pouaes pemutted, the defining of the nature of 
iikves^ents permit^, and provisions for state supervision, valua- 
tion, and annual dl’idskm of profits. 
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yet be determined. That it relieves muoh want and does a great 
service in preventing pauperism is not disputed ; but tfiat it also 
undermines the inde^doit spirit of the people, and that it 
imposes a burden upon the national industry, which not only 
hampers it m the world’s competition, but reacts with special 
injury upon the class it aims to benefit, are criticisms not 
satisfactorily answered. No scheme of government insurance, 
certainly, is adapted to a people impatient of paternalism' in its 
rulers and thoroughly habituated' to voluntary association Ibr 
all common interests. The solution of the great problem, how 
to apply the insurance principle to the most pressing needs for 
protection of the class supported by the wages of labour, is now 
sought m Great Britain and America mainly in the universal 
offer to them of industrial msurance. The Prudential Assurance 
Comply of London was the j^oneer in this work, beginning it 
experimentally in 1848, but ^dually adapting its methods 
to the new field, until a generation later they showed themselves 
so efficient that an extraordinary growth resulted, and has con*- 
tmued without interruption. This company and others upon a 
similar plan insure whole households together for bunal expenses 
in case of death, and a small provision for dependants or for old 
age, charging as premiums small fractions of a day’s wages, 
which must be collected weekly. The great difficulties en- 
countered were the cost of small and frequent collections, and 
the high rate of mortality, which is from 40 to 90 % more than 
that m the experience of the older companies. This high death- 
rate IS due not so much to the fact that life is shorter m the 
labounng class as to the lack of effioent medical selection, 
which would be too costly. The premiums, at best, must be 
made higher than in offices insuring for annual payments, but 
the demand for insurance extended as rapidly as the system could 
be explained, and the Prudential is said to have now m force 
some 13 , 000,000 policies, with an average premium of twopence 
a week, secured by an accumulated'insiirance fund of £17,000,000 
It has superseded a host of petty assessment societies of various 
cla.sses without scientific basis or business responsibility, which 
deluded and disappointed the poor. The British government 
m 1864 undertook to administer a plan for the insurance of work- 
ing men, but m thirty years accomplished less than the work 
of one private company m a year. In addition to the many 
insurance companies which transact industrial business in the 
United Kingdom, a large number of friendly societies have 
adopted similar plans. 

The ^9tcm of industrial insurance was Introduced into the 
United States in 1876 Its growth, though much more rapid than 
m Great Bntam, was at first slow compared with that of later 
years The following taUe, condensed from the Insuranct Ytar- 
Book for /MO, IS an interesting exhibit of the character as 
well as of the extent of tins form of insurance among working 
men — 


Industrial Insurance in the United States 


Year 

No of 
Cos 

Insurance 

written. 

Policies in 
force 3i5t 
December 

Insurance in 
force 3i3t 
December 

Premiums 

received. 

Losses 

paid. 

'**876 

t 

1400,000 

2,500 

^248, 3^2 

1*4.493 

I*,958 

x88o 

3 

34,212,131 

228,357 

*9,590, 7»o 

*,*55,360 

430,631 

1884 1 

3 

89,150,302 

1,076,422 

108,451,099 

4,486,612 

*,499,432 

x888 , 

7 

161,260,335 

2,788,000 

302,033,066 

**,939,540 

4.162,745 

1892 

II 1 

276,893,923 

5,118,807 

582,710,209 

24,352,900 

8,847.322 

1896 

II i 

360,852,458 

7,375,^8 

886,484,869 

40,058,701 

*3.420,336 

1899 


519,789,085 

10,046,625 

I, 29 *,<to 5,402 

56,159.889 

*7.023,485 


I It IS remarkable that the average weekly premium in the United 
States appears to be about xo cents, or two and a half times as 
' high as in Great Bntam. The average policy is also proportionally 
larger, and Uie progressive increase in its amount deserves notice 
At the rate at whum the practice of msurance is extendmg among 
working men, it would require but few years for it to b^me as 
untver^ m these coimtnes as any paternal government has aimed 
to make it by compulskm. 

There are various sources from which a surplus of funds may 
arise in an insurance company: (t) from the rate of mtere.st 
actually eanied Wing higher than that anticipated in the 
I calculations y (2) from & death*cate among the umtred 
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being lower than that provided for by the mortality tables j 
DM$toa expenses and contingent outlay being 

of*tfrp/a«. “loading” provided to meet them; 

and (4) from miscellaneous sources, such as profitable 
investments, the cancelment of policies, &('. 

Supposing a valuation to have been made on sound data and 
by a proper method, and to have resulted in showing that the 
funds m hand exceed the liabilities, the surplus thus ascertained 
maybe regarded as profit, and either its amount may be withdrawn 
from the assets of the office or the liabilities may be increased m 
a corresponding degree. 

Various methods are employed by insurance companies in 
distnbuting their .surplus funds among the insured. In some 
Boaua0i. o*" “ bonus ” falling to each policy- 

holder IS paid to him in cash ; in others it is applied 
m providing a reversionary sum which is added to the amount 
assured by the policy ; in others it goes to reduce the annual 
contributions payable by the policyholder. A method of more 
recent introduction is to apply the earlier bonuses on a policy 
to limit the term for which premiums may be payable, thus 
relieving the policyholder of his annual payments after a certain 
period. Another method is to apply the bonuses towards making 
the sum insured payable in the lifetime of the policyholder, 
i'he plan of reversionary bonus additions is most common, and 
when it is followed the option is usually given of exchanging 
the bonuses for their value in cash or of having them applied 
in the reduction of premiums. 

Not only are there different modes of applying surplus, but 
the basis on which it is divided among the insured also varies 
in different offices. In some the reversionary bonus is calculated 
as an equal percentage per annum of the sum insured, reckoning 
liack either to the commencement of the policy in every case, or 
(more commonly) to the preceding division of profits In others 
the rate is calculated, not only on the original sums insured, 
but also on previous bonus additions In others the ratio of 
distribution is applied to the cash surplus, and the share allotted 
to each policy is dealt with in one or other of the ways above 
indicated The following are some of the ratios employed by 
different offices in the allocation of profits : (i) in proportion 
to the amount of premiums paid (with or without accumulated 
interest) since the last preceding valuation ; (2) in proportion 
to the accumulated “ loading ” of the premiums so paid ; (3) in 
pniportion to the reserve v’alues of the policies ; (4) in proportion 
to the diffeience between the accumulated premiums and the 
reserve value of the policy in each case. 

Some offices have a special system of dealing with surplus, 
reser\Mng it for those policyholders who survive the ordinary 
“ expectation of life,” or whose premiums paid, with accumulated 
interest, amount to the sums insured by their policies This 
system is usually connected with specially low rates of premium. 

In the United States the so-called " contribution plan ” has been 
accepted in theory by many companies, though carried out with 
many variations in detail by different actuane.s The pnnciple w. 
that since each of the insured is charged in hi,s premium a safe 
margin above all probable outlays, when the necessary amount under 
each hcaii becomes determinate the several excesses should be 
returned to him. It is theiefore sought to calculate what each 
member would have been charged for net premium and loading had 
the mortality, rate of interest, and expenses been precisely known 
beforehand, and to credit him with the balance of his payments As 
a corollary of the theory of net valuations, which regards every life 
insured as an average fife until its end, and assumes the rigid ac- 
curacy and equity of all the formulas employed to represent business 
facts. It IS consistent and complete But many minds find it more 
curious than practical, and prefer to seek equity in faithfulness to 
contract rights rather than in adjustments which they deem too 
refined, if not fanciful The plan has met with little favour in 
England, where surplus is more commonly distributed on general 
business principles Enormous bonuses were saved by the British 
offices out of the excessive premiums at first collected, and by the 
\mencan companies during the epoch of high interest rates But 
the use of more accurate tables, the decline in interest, and the in- 
creased expenses of later years, have vastly reduced the apparent 
profits Former methods of distributing surplus, when ascertained, 
have largely rix'en way in America to novel and more complex plans 
The Tontine idea, historically familiar, was for many years imitated 
by some offices in their insurance contracts AU premiums above 


outlay, m a company or a class of policies, were accumulated, only 
stipulated amounts being paid on death claims meanwhile matunng, 
with no compensation to its members withdrawmg, until the end of 
a fixed term, when the whole fund was apportioned to the survivors 
Large returns were sometimes made, but many who could not 
maintain their pohcics were dissatisfied “ Semi- ton tines ” followed, 
partly meetmg the difficulty by pooling only the surplus, and allow- 
ing some return in case of withdrawal But these cruder forms of 
contract are now largely superseded by various " reserve-dividend,” 
“accumulation,” “bond,” and “investment” policies, with options 
at stated periods between cash withdrawals and continued insur- 
ance, the simple inducement to provide against death being more or 
less merged in that of making a profitable investment of capital 

In those branches of insurance where the contract is one of 
indemnity against loss, the risk remaining the same from year 
to year — and where the consent of both parties, insurer 
and insured, is required at each periodical renewal — 
no question of allowance m respect of past payments 
can arise when one party or the other determines to drop the 
contract It is quite recognized that the premiums are simply 
fm equivalent for the risk undertaken during the period to which 
they apply, with a certain margin for expenses and for profit 
to the insurer, and that therefore a favourable issue of the 
particular contract supplies no argument for a return of any part 
of the sums paid. In life insurance, however, we have shown 
that the premiums contain a third element, namely, the portion 
that IS set aside and accumulated to meet the risk of the insurance 
when the premium payable is no longer sufficient of itself for 
that purpose 

When a policyholder withdraws from his contract with a life 
insurance office, the provision made for the future in respect of 
his particular insurance is no longer required, and out of it a 
surrender value may be allowed him for giving up his right to the 
policy. If there were no reasons to the contrary, the office 
might hand over the whole of this provision, which is in fact 
the reserve value of the policy. No more could be given without 
encroaching upon the provision necessary for the remaining 
policies But the policyholder m withdrawmg is> exercising a 
power which circumstances give to him only and not to the 
other party in the contract The office is bound by the policy so 
long as the premiums are duly paid and the other conditions 
of insurance are not infringed It has no opportunity of review- 
ing Its position and withdrawing from the bargain should that 
appear likely to be a losing one The policyholder, however, is 
free to continue or to drop the insurance as he pleases, and it ma> 
fairly be presumed that he >v ill take whichever course will best 
serve his own interest. The tendency obviously is that policies 
on deteriorated and unhealthy lives are kept in foice, while 
those on lives having good prospects of longevity are more 
readily given up Again, the retiring policyholder, by with- 
drawing his annual contribution, not only diminishes the fund 
from which expenses are met, but lessens the area over which 
these are spread, and so increases the burden for those who 
remain. Considerations like these point to the conclusion that, 
in fairness to the remaining constituents of the office, the sur- 
render value to be allowed for a policy which is to be given up 
should be less than the reserve value The common practice is 
to allow a proportion only of the reserve value. Some offices 
have adopted the plan of allowing a specified proportion of the 
amount of premiums paid. This plan is not defended on an\ 
ground of principle, but is followed for its simphcity and as a 
concession to a popular demand for fixed surrenoer values. 

Another mode of securing to retinng policyholders the benefit 
of the reserve values of their insurances is that known as the 
non-farfnture system. This system was first mtroduced ' 
m America^ whence it found its way to the United 
Kingdom, where it was gradually adopted by a lai^e aynum^ 
proportion of the insurance companies In its origmal 
form it was known as the “ ten years non-forfeiture plan ” 
The policies were effected by premiums payable during ten years 
only, the rates being of course correspondingly high If during 
those ten years the poli^holder wished to discontinue his pay- 
ments, he was entltfed lb, a free “ paid-up policy ” for as maivy 
tenth parts of the original sum insured as he had paid premiums. 
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The system, once introduced, was gradually extended first to 
insurances effected by premiums payable during longer fixed 
periods, and ultimately, by some offices, to insurances bearmg 
annual premiums during the whole of life. The methods of 
fixing the amount of paid-up policy in the last-mentioned class 
of cases vary in different offices, but the principle underlying them 
all is that of applying the reserve value to the purchase of a new 
insurance of reduced amount. 

An office, in entering on a contract of life insurance, does 
so in the faith that all circumstances material to be known 
in order to a proper estimate of the risk have been 
^ 7 ^^^^®"*<lisclosed These circumstances are beyond its own 
mace. knowledge, and as the office for the most part (except 
as regards the result of the medical examination, 
which may reveal features of the case unknown to the proposer 
himself) is dependent on the information furnished by the party 
seeking to effect the insurance, it is proper that the latter be 
made responsible for the correctness of such information Ac- 
cordingly It IS made a stipulation, preliminary to the issue of 
every policy, that all the required information bearmg upon the 
risk shall have been truly and fairly stated, and that m case of 
any misrepresentation, or any concealment of material facts, 
the insurance shall be forfeited. In practice, however, this 
forfeiture is rarely insisted on unless there has been an evident 
intention to deceive Other systems and conditions of life 
insurance policies may be shortly noticed 

The usual division of policies is into “ non-participatmg ’’ and 
“ participating ” Non-participating policies are contracts for 
the payment on death of a certain fixed sum m consideration of 
a given premium, and these amounts are not affected by the 
profit made by the company. Participating policies entitle 
the holders to a share m the profits of the company. These 
profits are applied m various ways, as described above A 
policy may be a whole life one, that is, the policyholder may pay 
a periodical premium throughout life, or it may be a limited 
payment one (the holder paying a premium for a limited number 
of years), or an endowment policy, under which the insurer 
receives the amount he has insured for at a given age, say fifty- 
five or sixty ; or if death occur previously, the sum is paid to his 
representatives. There are also endowment policies for children, 
under which parents or others receive a specified sum on a child 
attaining a given age, the premiums being returnable if the child 
dies before the specified age 

As to Payment of Premiums — A certam period of grace is allowed, 
most commonly thirty days, after each premium falls due If 
payment is not made withm that time, the presumption is that the 
policyholder mtends to drop the contract, and the risk of the office 
comes to an end It may, however, be revived on certam conditions, 
usually the production of evidence of health and payment of a fine 
m addition to the premium An impression used to prevail among 
the public that the offices were interested m encouraging the for- 
feiture of pohcies If any such impression was ever shared by the 
offices themselves it must have long smee passed away, every reason- 
able effort being now made on their part, not only to secure in- 
surances but to retam them, and to afford all the facihties that can 
be extended to pohcyholders with that object 

As to Foreign Travel and Residence, and as to Hazardous Occu- 
pations — When Babbage wrote his Comparative View of Assurance 
Institutions m 1826, voyagmg abroad was scarcely permitted under 
a Bntish life pohey. The Elbe and the Garonne, Texel and Havre. 
Texel and Bres^ the Elbe and Brest were the limits prescribed 
by most of the English offices Even at a much later period the 
extra premiums charged for leave to travel or reside abroad were very 
heavy. But improve means of conveyance— in some places better 
sanitmry appliances, amd habits of living more suited to the climatic 
conditions — and, more than all perhaps, the knowledge that has 
been gained by experience as to the extent of the extra risks involved 
and &e relative salubrity of foreign climates — have enabled the 
offices to modify their terms very considerably, The hmits of free 
residence and travel have been greatly widened, and where extra 
premiums are still required these axe, as a rule, much lower than 
formerly The assured are now commonly permitted to reside any- 
where within such limits as north of 35** N lat (except m Asia) or 
south of 30** S lat, and to travel to and from any places withm those 
limits, without extra premium. 

Milftary men (when on active service) and seafaring men are usually 
charged extra rates, as are also persons following speciaffy dangerous 
or unhealthy occupations at home. 


As to Suicide . — The policies of most companies used to contain a 
proviso that the msurance shall be void in case the person whose life 
is msured dies by his own band, but it is now seldom inserted. 
Some offices, acting on a sound principle, limit its operation to a 
fixed period, the extent of which varies in different offices from six 
months to seven years from the date of issue of the policy 

The practice of rendering pohcies indisputable and free from 
restriction as to foreign travel or residence, after a certam period, 
has tended greatly to simplify the contract between the office and the 
insured A declaration of indisputability covers any inaccuracies in 
the original documents on which a piolicy was aranted, unless these 
inaccuracies amount to fraud, which the law wm not condone under 
any circumstances 

A remarkable difference in the development of life insurance 
between Great Britain and the United States is, that among the 
British companies only one-third of the msurances m force is in 
purely mutual institutions, while m America the proportion exceeds 
four-nfths In both countries there arc also “ mixed " companies, 
in which policyholders receive a fixed percentage of the realized 
surplus, often from three-fourths to nine-tenths of the whole, but the 
control and management are in the hands of shareholders These 
form the great majority of the proprietary offices in the United 
Kingdom, and the profits of the busmess have been large The 
amount of capital paid in by shareholders of forty-one joint-stock 
companies was ;{5,93i,ooo, but the capital authorized and sub- 
scribed was much more, and the subscriprions have often been paid, 
wholly or in part, by credits from surplus The shares of these 
companies, at market prices, represent a value of at least ^^50,000, 000, 
but the dividends upon these shares arc drawn largely from other 
busmess, many of the largest and most prosperous corporations 
conducting also fire insurance, and some of them marine or casualty 
insurance 

No branch of social statistics has been more diligently studied 
than life insurance, and several governments publish classified 
accounts of corporations insuring lives within their jurisdiction. 
But the reports are not uniform in method and in periods 
covered, and aggregates derived from them must be used with 
reserve. By the Life Assurance Companies Act 1870, and 
amendments made in later years, each company issuing policies 
in the United Kingdom must deposit with the Board of Trade 
every year its revenue account and balance-sheet for the preced- 
ing year, and must at fixed mtervals cause an investigation of 
Its financial condition to be made by an actuary, and furnish 
the public through the Board of Trade with the detailed results, 
in forms prescribed by the act. Thus these returns are the 
highest authority for the conditions and operations of the 
offices, which often supplement or anticipate them by voluntary 
publications In the United States the laws exact still more 
minute and much prompter reports to the insurance departments 
of the states ; and every annual statement is required to show 
the results of an actuarial investigation All these facts are 
collected, classified and compared by statisticians for several 
standard annuals m both countries, especially the Post Magazine 
Almanack, Bourne's Directory and Manual and the Insurance 
Blue Book in London, and The Insurance Year-Book of the 
Spectator Company in New York. 

The reports of the insurance department of Nmv York cover more 
companies than those of any other state The mstitutions not in- 
cluded in them are about thirty-five in number, mostly small and 
local The New York reports represent very nearly 95 % of the 
entire business of the Umted States, While the amount of life 
assurance done by Bntish and other foreign offices in the United 
States is insignificant, fourteen companies of the United States have 
agencies in Canada (ten for new busmess), and four transact busmess 
in Europe and m other parts of the world The home business of the 
Amencan companies is in the aggregate about 87J % of the whole 

In the principal countnes ofcontinontal Europe hfe assurance is 
offered by the chief international institutions of Great Bntam and 
the United States, and their pohcies are m force probably to the 
aggregate amount of 40,000,000 The domestic companies have 
been stunulated to increased activity by the aggressive canvassmg of 
the foreign agencies, and the business in recent years has grown 
rapidly, until now the total sum msured upon lives on the continent 
of Europe is httle less than a milliard of pounds sterlmg Much 
mformanon about life assurance m the different countnes of Europe 
will be found in Ehrenzweig’s Assekuranz/aArbuch (Vienn^ 

(C T L ; T A I ) 

V. British Post Office Insurance 

In 1864 Mr Gladstone, then chancellor of the exchequer, 
advocated the extension of hfe insurance amongst persons of 
small means, and, encouraged by the remarkable success of the 
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Post OHice Savings Bank, then recently establi^ed, proposed 
that the services of the postmaster-general should ^ enlisted 
m tlie promotion of insurance. The result was the passing of 
the Government Annuities Act 1864, This act authorized the 
commissioners for the reduction of the national debt, for the first 
time, to insure a life without grantmg an annuity upon it, and 
enabled the postmaster-general to act as the agent of the com- 
missioners in the issue of life policies and the grant of annuities. 
The limits of insurance were fixed at £20 and £ido, and of 
annuities at £4 and £50 , and the purchase of deferred annuities 
or old-age pay, by monthly, or even more frequent instalments, 
was sanctioned The work was eagerly accepted by Lord 
.Stanley of Alderley, the postmaster-general of the day, and the 
machinery for putting the act m action was elaborated by Frank 
Ives Scudamore of the Post Office and Sir Alexander Spearman 
of the National Debt office The business was commenced on 
the 17 th of April 1865. By the end of the year 560 poUcaes of 
insurance had been issued, and ^ immediate and 54 deferred 
annuities granted. In the first twelve months these figures had 
increased to 809 policies and 230 annuities. The oppc'rtunjty 
thus given of insuring through the Post Office with government 
security was not, however, embraced with the wairmth which had 
been anticipated. In 1882, when Mr Henry Fawcett, then m 
office, examined the subject, he found that the average number 
of policies of msurance granted annually during the seventeen 
years which had elapsed was under 400 — less, in fact, than durmg 
the first twelve months of the system. The purchase of annuities 
had increased slightly, but the business was transacted chiefly 
m immediate annuities, and hardly mdicatied any progress m 
provision for old age by means of early savings. Mr Fawcett 
procured a Select Committee of the House of Commons on the 
subject. Before this oonamittee Mr James Cardin, then assistant 
receiver and accountant-general of the Post Ofl^e, propounded 
a scheme for combining the .annuity and insutanoe business of 
the Post Office with that of the savings bank The Committee 
redommended the adoption of this scheme, together weth some 
enlargement of range and some relaxation of oonchtions. The 
recommendations of the Committee were embodied m the 
Government Annuities Act i88a, which came into operation 
on the 3rd of June 1884, and which forms the basis of ithe present 
system. 

Ajiy person between 11 and 65 can now inaure thrcnigh the 
medium of the Post Office Savings Bank for any amount from to 
£100 . and the life of a young person between 8 and 14 can be insured 
for ^5 Through the same channel can be purchased annuities, 
immediate or deferred, from to £100, on the life of any pierson from 
5 years old upwards Old-age policies, that js, pohcics securing 
payment of a specific sum either at the expiration of a fixed period 
(varying from 10 to 40 yearml, or upon the attainment of a certam 
age, or sooner in case of death, can also be obtained I’olicles for a 
fixed period can only be purchased by a swgle payment, but m al! 
other cases the purchase can be efifocted by payment either of a lump 1 
sum or of annual instalments Further, all purchases -are efieoted 
thfouah the Post Office Savings Bank. As soon as a contract is 
completed, the purchaser is required to pay the first instalment to his 
account in the bank, or, if he has no account already, to open an 
account for the purpose This and all furUier instalments me tlien 
transferred by the postmaster-general, as they become due, to the 
credit of the National Debt Commissioners , all the purchaser has 
to do IS to keep his banking account in funds , he can pay his savings 
into the bank when and as he pleases. Sot, Also, when old-age pay, 
secured either by a deferred annuity or an endowment policy, becomes 
due, it is paid to the account of the purchaser . ana, if it does not 
cause the sum standing to^ his credit to exceed the statutory limiis, 
it can remain there eaxniag interest, and be drawn out in such 
amounts os m:w be convenient from time to time. The purchaser 
has also the aovantaae of the ubiqmty of the Post Office Savings 
Bank. He can make ms deposits, and can draw oiU his old-age pay 
when it becomes due, at any one of the l JjOoo odd post offices whwe 
savmgs bank business is transacted. He can even, if his savings are 
^de from day to day, use the penny stamp slips intcoducedby Mr 
Fawcett, affixing a scamp whenever be has a {many to spare, and 
paying in the sbp when it is worth a shilUng In ^ort, every ad- 
vantage open to the ordmary depositor in the Savings Baiik is placed 
at the service of the worki^ man or woman who wishes to secure 
old-age pay, or to have a small sum to aid those who may suffer 
pecunianly from his or her death Even the reluctance ol many 
persons to submit themselves to medical examination is tenderly 
regarded A poSicy iot any sum up to £as may, if the infoima/tion 


afforded $s satisfactory, bo obtained without doctor’s certificate, 
on condition that, iff death happens durmg the first year, only the 
premium paid is returned, and if during the second yeai, only half 
the sum insured is paid As regards old-age pay, a purchaser can, by 
adopting a shghtly higher scale of payment, secure the return of his 
purchase mmsey if at any time before the annuity falls m he repents 
of his bargam Further, employers of labour and friendly societies 
can, on behalf of their wortimen or members, make all the payments 
necessary to buy an insurance or annuity, and recoup themselves out 
of wages or members' contnbutioiis 

The act of 1882 directed that the tables upon which annvutios and 
pohcios of insurance are granted should be revised from time to 
time , and lU February 1896 new tables reducing the rates of annual 
prenuums, and giving greater facilities for old-age insurance, were 
issued The rates are now but very slightly (less than 3 %) higher 
than the average rates of the larger insurance offices But the ex- 
pense of small insurance business must necessarily be above the 
average, and it is fairer to compare the Post Office rates with those of 
the office which stands pre-eminent jn the insurance of the working 
classes. Such a compaiison shows that up to the age of 40 a life 
insurance can be effected with the Post Office at a cheaper rate than 
with the Prudential Insurance Company , between 40 and 60 the 
advantage is slightly on the side of the company 

In 1885, the first complete year after Mr Fawcett's improvement 
took effect, 103 deferred annuities and 457 msurance policies were 
granted . m 1905, 158 deferred ainnuities and 741 pohoies The 
increase of business, measured in percentages, is nodoubt appreciable, 
but the figures themselves are so small as to make such a comparison 
trivial If we compare the two periods, before and after Mr Fawcett’s 
reforms, we find that between the 17th of April 1865 and tlie 2nd of 
June 1884 (about nineteen years) 70(14 policies of insurance, amount- 
ing to £557,625, were issued, and between the latter date and the end 
of 1905, 16,577 policies, amounting to £875,496 For the whole 
period the figures are 23,641 policies for £1,433,121 During the 
same time 3144 contracts for old-age pay, amounting In all to 
2^64.378, were made When we contrast with this sum total the fact 
that m 1905 alone 1,435,329 new accounts were opened m the Post 
Office Savu^gs Bank, and more than £42,000,000 depiosited m the 
bank in the course of the year, it becomes ajiparent that, while the 
Savings Bank has reached the mass of the population, insurance 
against old age and death throng the Post Of^e has not 

In 1894 NLr C D Lang, the Controller of the Post Office Savings 
Bank, and Mr Cardin, giving evidence before the Commission on 
Old- Pensions, asenbed the small insurance and annuity busmesa 
of the Post Office to the want of a personal canvass “I^ey pointed 
out that thea>e had been some temporary increase in insurance, 
througli an appeal to the Posit Office employes themselves, and they 
suggested that something might be done af the masters of the ele- 
mentary schools could be induced to interest themselves m recom- 
mending to their scholars and the parents of their scholars the 
advant^s offered by the Post Office It was also pointed out that 
the friendly societies might, if Biey were so dispos^ act as amter- 
mediaiies between their members and the Post Office, and thereby, as 
it were, reinsure their risks with the government , but it was added 
that all overtures of this nature to the soaeties had failed, ap- 
parently from tlieioar — quite groundless~of introducing government 
control of the societies' affairs There may, indeed, be anotiier reason 
for the faiilure of the deferred annuity system The msuranoe of 
old-age pay is not popular even amongst the members of friendly 
socaeties, or even m Germany, where it has been given to the work- 
mon laigely at the expense of other people Insurance against 
death, sickness and accidents appeals to the young wDrkmg man , 
but olid age is too far off tp be an object of solicrtude, especis^y since 
the giant of old-age pensions by the state has made the future secure 
from destatuboa at least However, if at any time opinion changes, 
the Post Offioe st a nds ready to make foresight or phuanthropy easy. 
Though no great results have been achieved, a machinery has been 
established which works with perfect smoothness, and which may 
some day be of service to the naboa 

VI. MaXINX iNSUXAIfCE 

Marine insurance long antedates the kindred businesses of 
fire and Hie insurance. Vtllani, a i4th-centinry Floicntme 
htstoniEn, speaks -of maime msurance as bavmg 
originated in lajmbajrdy in 1182. Tlus proves, *at "*"•**'• 
least, that in bis day it was no novelty, ft is mentioned in a 
Pisan Dcdiaanoe of 1318, and in Veaetina public doouments of 
the early years of tbe 15th century. The earliest form of policy 
known is that given in the Florentme statute of 1523. It is 
uncertain whei^r insucance was introduced into 
directly from Italy nr by w»y of ilandera. The earliest poHaes 
issued in England whidi have yet been disixivered are m Italian, 
but the subscrmtioi{s are m English ('“Sjurta Maria di Venetw/* 
Cadie to !C4indonj;[^47, '^‘Saota Maria de Porto Salvo,^ Hampton 
to Messina, 1548). 
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Tbe .’carluest toown policies m English are one of the 

*' Sancta Crux ” " from any porte of the Isles of Kndea of Calicut unto 
Lixbome," and one of 1537 on the "Ele" from Veils Maliga to 
Antwerp The authorrty for this statement is Mr R G. Macsden, who 
edited for the Selden Society the records of the AdauxaJty Court, 
uotlung earher had been found at the Record Officedown *0 May *907 
Id the “ Sancta Crux ” policy there is no detailed statement of perds 
insured against, or of nsks undertaken by the underwriter , the whole 
obhgation of the underwriter to the assured is -embodied in the 
following (words . “ We wall that this assorans diall be so strong and 
good as the most arntde wntingeof assurans. which is used to be maid 
m the atrete of London, or m the burse of Andwerp, or m any other 
forme that shulde have more force *' This reference to Antwerp 
usage IS 67 years before the date of C Malynes' statement that all 
Antwerp policies contained a clause providing that they sliould in all 
things ^ the same as policies made in Lombard Street of London 
The wording of the Enghsh policies written in Itahan is very much 
simpler than the Florentine form of 1523, from which it almost 
seems that the wording used m England followed an earlier Italian 
form But even the Italian pohaes in the two Santa Manas " 
mention the uses and customs of *' questa strada Lambarda dt Londra “ 
as the standard of the assurance they afford The next most ancient 
poUcy we possess is dated 1613 , it covers goods on the "Tiger" from 
Londem to " Zante, Petrasse and Saphalonia " The " Tiger " policy 
IS interesting in another connexion. It recalls Shakespeare’s Macbtth, 
I lu 7 (wntten about 1605) — 

" Her husband's to Alep^x) gone, master of the ‘ Tiger ‘ ' 

Clark and Wnght’s note (in the " Clarendon Press " senes edition) 
cites Sir Kenelm Digby’s journal of 1628 mentioning " the ‘ Tjger 'of 
London going for Scanderone " (Alexandretta) Hakluyt ( Koyxess) 
gives letters and journals of a voyage of the " Tyger of London to 
Tnpohs m 1583 Shakespeare again mentions a slup called the 
" Tiger ’* in Twelfth Night, V in G3 — 


" And this IS he that did the ' Tiger ’ board " 

The pohey by the " Tiger ” is much more ample than any of tliose 
already mentioned , it details the penis insured against in words 
closely resembling the Florentme formula of 1523, and differmg only 
shghtly from the form adopted by Lloyd's at a (^neral meeting held 
in 1779, and afterwards incorporated in the Sea Insurance Stamp Act 
of 179^, which is the stem form of ail modern British and Araencan 
marme insurance pohaes 

While the form of the insurance pohey was thus developing, there 
was a singular absence of legislation (and, as far as we can yet trace, 
of litigation) on the subject Till i6or differences seem to liave been 
generally settled by armtration This accounts for the poverty of 
the British Admiralty records in matters of marine insuradooe In 
1601 a special tnbunal was established by statute for summary trial 
of disputes arising on insurance policies , but, owing mamlv to the 
opjxwilaon of the common-law judges, the new court languished, and 
by 1720 it bad fallen into utter disuse. I. A Park states that not 
more than sixty insurance cases were reported between 1G03 and 
1756 Consequently, when Lord Mansfield came to the court of 
klip's bench in the latter year, he found a clear field He practically 
created the insurance law of England He made use of alt the 
continental ordinances and codes extant m his day, taking his legal 
principles largely from them , tiie customs of trade he le^t from 
mercantile special jurors Subsequent legislation referred solely to 
the prohibiting df certain insurances (wager policies, &c ), the naming 
in the pdlicy of parties mteresterl therein, and the stamp duty levied 
on marme insurances In 1894 Lord Horschell introduced hts Manne 
Insurance Bill, which endeavoured " to v^irgdiioe as exactly as 
possible the existing law relating to manne insurance." Aitex Lord 
Herschell's death, Lord Chancellor Halsbury took up the bill, intro- 
ducing 1I: tn the House of Lords m 1899 and again m 1900 ; he ap- 
pomtra a committee on which vnderwintierB, shipowners and average 
admsters were represented, aod, pms»din|: bimselL went ihrough the 
bill with them clause by clause The bill was 'then jiassed by the 
Lords, but was always blocked in the House of Commons till 1906, 
when it was taken up by Lord Chancellor Lorebum in conjunction 
with Lord Halsbury After some 'ameadmeat anfi modification it 
was Anally passed by both Houses and became law on the let of 
January 1907 VII^ c. 41) * In Amenca a less hgppy fate 

has attended the msurance code, JonniM ^part of the prppoiw dvil 
code of New York, completed and pubusbed in x8fi5, of which a 
very sbghtly altered verstpo was adopted in Cahfmiua and has 
been m effect there since the xst of January On thecontinent 

of Eurqpe legislation at first took the form .of local ordinances of 
commercial cljclw, such as Barcelona (X434-JL484), Eloronce ^5^3}, 


* An important additioa to the marine insvraaee law of the 
Uiiited Kingdom was made by the Marine IliMuraiMe (Gambling 
Policies) Act 1909, which made void policies taken out persons 
uninterested in sMpsorcargo, whoottly gain by the'lom of the ves s el 
'Such poUctea are known as "policies pr^ of ititersst^' 


Etienne Ckarac pubhohed tiiere his Us st eotthtmes d» la tmr This 
was followed m 1681 by the Orthnntmee de la manne, which, through 
Lord Mansfield, had a great effect on English case law In 1807 
France produced the Cods de commerce, on the model of which nearly 
every European nation has issued a similar code. Probably the 
" best considered " (Willes, J ) of these, and the most adequate as 
regards manne msurance, is that of the German empire ; but 
Hamburg and Bremen still preserve many of their local conditions 
by wecial contract in thoir fioUcies. In fact it is doubtful w’hether 
the German Code could have been produced without the previous 
elaboration of tlie Conditions of H^burg and of firemen The 
Hamburg Conditions qf 1847, revised 1867, constitute an admirable 
coimieadnun of manne insurance as practia^ in tliat city 

Marine msurance being peculiarly an international business, bemg 
a factor m 95% of the operations of oversea trade, it is natural that 
those engaged m this business or making use of manne - . 

insurance in their business should experience the dxffi- 7^" * 
culty ami hardship arising from the differences between * *' 
the manne msurance law of different states, and sltoukl avkempt to 
find a remedy. Such an attempt was maile at the Buffalo conference 
of the Inteniational Law Assouatiou in 1899 to prqiare a body of 
rules dealing with those jiarts of manne insuranoc on which the 
laws of marituno countries differ. This undertaking was of the same 
nature as the earher efforts of the same association which resulted in 
the formulation of the York-Aotwerp rules of general average 
There are four important subjects on which great divergence prevails 
fa) Constructive total loss , (b) Deductions from cost of repairs, new 
from old , (c) Effect of unseaworthincss and negligence , (d) Double 
insnrancc 

(a) Constructive total loss results, according to the Law of France, 
ItMy, Spain, Bclgram, Holland, m case of lose or deterioration of 
the things insmred amounting to not less than three-quarters , in 
German law a ship is considered to be " unworthy of repair " when 
the cost of the repair, without deductions new for old, would amount 
to over three-fourths of the ship’s former value (no similar provision 
seems to exist in Germany for goods) , m tlve law of America a 
damage over 30% of tlie value of tlie vessel when repaired is a con- 
structive total loss of the vessel, in case oi the policy cuntaimng ao 
express provision to the contrary None of those varying systems 
appears to be so equitable to all concerned as the fintim rule, which 
was for this reason suggested to the Buffalo conk rente for inter- 
national adoption As regards the time when the test for constructive 
total loss should be applied, it was suggested to reject the British 
rule, prescribing that it ^all oe the time of commencing action against 
underwriters, and to adopt the continental and American rule re- 
ferring to the facts as they existed at the time of abandonment 
Then, as respects the effect of a v<ihd abandonment on tfie nghts in 
the property insured, the conference proposed to adopt the British 
and American rule of making the abandonment refer back to the 
tune of the loss, as against the continental European system of 
making the transfer operative only from the date of the notice of 
abandonment Finally, as to the freight of a properly -abandoned 
slup. It was proposed to follow for international purposes the American 
rule of dividing the freight of the voyage between shipowner and 
underwriter m the proportion of the distances run before the disaster 
and to be run thereafter, rejecting the Bntisli rule of complete 
transfer to the underwriter and the various continental rules of 
proportional division between shipowner and underwriter. 

(0) It was proposed to adopt the deductions set forth in the York- 
Antwerp ml^ as being suitable for international adpption in manne 
insurance contracts 

(c) As reg.’irds unseaworthiness and its effect on msurances on 
ships and goods, it was proposed m the case of ships to reduce 
materially the obligations of the insured as required by English 
and Amencan law ; to diminish the requirement from the absolute 
attamment of seawortiuncss to the mere exercise of all reasonable 
care to make the vessel seaworthy Even this attenuation did not 
appear snfficient, as it was projposed to degrade the performance of 
the already minimised warranty from being a condition of the 
insurance, and its non-perfontnance from invahdatujg the policy. 
As to goods, "Ihey were proposed to be exempted from any warranty 
Of seawortlwess of sWp. Concerning negngcnce, it was proposed 
to bold the underwriter liable (subject to the new seaworthiness 
warranto) tor any loss caused proximately by a peril injured against, 
although wholly or partly the result of the neglect of the insured, 
or bis aervaiits or agents, or by the wlUul act of his servants or 
agents, or the inherent nature or unsoundness Of the article insured 

(d) In ease of douole or multiple insurance, the conference proposed 
to adopt the Bntish rule of making all the policies effectual, Inde- 
pen d ently of the order in which they were effected, and of making 
ail the under w riters entitled to codtributions Otter u. As regards 
the 'premium, it was proposed that no premium should bejreturnable, 
where the nsk has aftadned 

With the exception of those embodying the two suggestions named 
tnpar all the resolntiofis proposed were acceptecTby the confer- 
ence But it appears extrCmdy unlikely that British and Amencan 
underwnteis mu volamtnniy consent to .the ipaactioal amuhilation 
of the smwortluness warranto, andno lesa improbable that Amencan 
and continental assured will voluntarily accept the stneter nUe of 
cofwrtracttoe total loss embo^ed in English law, when their national 
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law enforces on the underwater terms more favourable to the assured 
The fewness of tho international insurance markets of the world 
diminishes the need for uniform international regulations in this 
matter. The matter may be one for adjustment by variation in the 
rate of prenuum, but this is not certain 

The Glasgow conference of 1901 adopted the rules, after excepting 
time pohcies from the scope of the rule respecting seaworthiness. 
The rules are known as the Glasgow Marine Insurance Rules The 
writer knows of no instance in which they have been adopted in 
practice 

Returning to marine insurance in the United Kingdom, it is to be 
observed that the passing of the Manne Insurance Act of 1906 
sharply marks an important change in the nature of the law of the 
subject Till then it was based almost entirely on common law, only 
a few disconnected points having been dealt with by statute. The 
reported cases were thus of great importance, and being about 2000 
in number {teste Sir M D. Chalmers) were not easy to master No 
doubt many of them referred to commercial conations no longer 
prevalent , still they could not be entirely ignored But the original 
introducer of the bill described it as an endeavour “ to reproduce as 
exactly as possible the existing law relating to manne insurance," 
and as by being made law the language of the act has become 
authoritative, insured and insurers have now no call to go behind the 
wording of the act in any matter with which it deals It thus appears 
that the case law of the subject existing before the ist of January 
1907 may be left aside, unless, perhaps, for use as affording examples 
of the way in which the provisions 01 the act work. 

A contract of marine insurance is a contract of indemnity 
whereby the insurer undertakes to indemnify the msured, in 
D0fiatttoa manner and to the extent agreed, against marme 
* ‘ losses, t.e. the losses incident to manne adventure. 

The contract may by its express terms or by usage be extended 
to cover risks on inland waters or land risks incidental to any 
sea voyage. There is a “ mantime adventure,” where any ship, 
goods or other movables are exposed to maritime perils, such 
property being termed " insurable property ” ; also where the 
earning of any freight, hire or other pecuniary profit or benefit, 
or the security for any loan or expenditure, is endangered by the 
exposure of insurable property to maritime perils ; and where any 
liability to a third party may be incurred by the person interested 
in or responsible for insurable property by reason of its exposure 
to maritime penis. “ maritime penis ” are meant the penis 
consequent on or incidental to the navigation of the sea, t.e. 
perils of the seas, fire, war perils, pirates, rovers, thieves, captures, 
seizures and restraints, and detainments of princes and peoples, 
jettisons, barratry, and any other penis, either of the like kind 
or which may be designated by the policy. 

The contract being one of indemnity against maritime perils, it 
is evident that no one can denve benefit from it who has not some 
interest exposed to these perils. Consequently while, subject to the 
provisions of the act, every lawful manne adventure may be insured, 
all contracts of marine insurance are void when ^i) the assured has 
no insurable interest, and has entered into the contract without 
expectation of acquiring such interest , (2) when the policy is a 
" wager " policy, being made " interest or no interest,"^ " without 
further proof of intere^ than the policy itself," " without benefit of 
salvage to the insurer," or subject to any similar terms But if there 
13 no possibility of salvage a policy " without benefit of salvage to the 
insurer " is legally valid. Wager policies are illegal only in the sense 
of being void to all legal purposes. They cannot be sued upon, hence 
they are known as honour " policies. They are of frequent use, 
generally for the protection of interests which, though real, are not 
easily defined, or are of pecunianr value hard to determine. But 
they are ignored by the courts The essential of insurable mterest 
IS the pecunimy advantage seen at the time of insurance as ansing 
to the assured from the safety or due arrival of the adventure, or the 

g icuniaiy disadvantage sinularly ansing from its loss or detenorabon. 

ut such interest may lapse before amval or destruction of the 
venture, and with the interest lapses the right of the assured to 
recover from the underwriter. Without interest at the time of the 
loss there U no right to recover from the underwriter. Should the 
assured simply transfer his interest to another, t.g. by sale, he can 
assign his policy to the party who acquires hiS interest — ^unless, of 
course, the policy contains terms expressly prohibiting assignment. 
The customaiy form oi a-ssignment is endorsement of the policy 
either in blank or to a specified party. Within the limits afready 
named, interests are insurable whetner complete or partial, de- 
feasible or contingent ; similarly loans on bottomry or respondentia, 
advance freight not repayable in case of loss, charges of insurance, 
also shipmasmr's, ofiicers and seamen's wages. 

The owner of insurable property may insure its full value even 
though some third party have agreed or become liable to in- 
demnify him in case of loss : a mortgagor has the same right of 


insuring to full value ; while a mortgagee may insure only up to 
the sum due or to become due to him under the mortgage, unless 
the mortgagee is insuringfor the benefitof themortgagor 
as well as for himself, m which case, even though he 
insure in his own name only, he may insure up to the full value. 
A consignee may insure in his own name the total amount of his 
interest and that of others for whose benefit he insures Where 
no special contract is made between msured and underwriter, 
the insurable value of certain matters of insurance is ascertained 
as follows . — Shtp — Her value at the commencement of the risk, 
including outfit, provisions, stores, advances of wages, and any 
other outlays expended to make the ship fit for the voyage or 
period of navigation covered, plus cost of insurance upon the 
whole. In the case of a steamship, the word “ ship ” includes 
machinery, boilers, coals and engine stores. In the case of a 
vessel engaged m a special trade, the word “ ship ” includes the 
ordinary fittings necessary for that trade Freight (whether paid 
m advance or not) — The gross amount of freight at the risk of the 
assured, plus cost of insurance Goods — ^The prime cost, plus 
expenses of and incidental to shipping and cost of insurance. 
Other interests — The amount at the insured’s risk when the policy 
attaches, plus cost of insurance. 

To be admissible m evidence a contract of marine insurance 
must be embodied in a document called a policy, which must 
specify the name of the assured (or of his agent m the 
effecting of the policy), the objects insured, and the risk 
insured against, the voyage or time (or both) covered, the sum 
insured, the name of the assurers. The signature of the assurer is 
necessary ; it is found at the end of the policy, and the assurer is 
often on this account called the underwriter. The objects insured 
must lie designated with reasonable certainty, regard being had 
to customary usage The undertaking to insure is usually ex- 
pressed by saying that the msured or his agent ” doth make 
assurance and cause himself to be insured.” The risks are either 
the whole body of maritime perils detailed above, or any one or 
set of these, or any other named peril against which the assured 
desires protection. There is no restriction by law of the length 
of voyage that may be insured, but time policies are, subject to 
the Finance Act 1901, mvalid if made for more than one year , 
a voyage and a period of time may be covered on one policy 
Policies are classed as “ time ” or “ voyage ” policies It is not 
necessary to state in the policy the value of the objects msured, 
but generally the value is given ; policies are therefore classed as 
“ valued ” or “ unvalued,” the latter being often called “ open ” 
policies. The values of objects msured under open or unvalued 
policies are the insurable values given above. As it frequently 
happens that merchants desire to have all their shipments of 
whatever nature covered, by whatever vessel they may come, 
they require insurance in general terms , such a policy is termed 
a ” floating ” policy. It states the limits of voyage and value 
covered by the underwriter, and the class of ships to be employed. 
The particulars of each shipment are declared as the shipments 
occur, and in the order of despatch or shipment, the declarations 
being usually endorsed on the policy. All shipments within the 
terms of the policy must be declai^ at their honest value, or 
in accordance with the special provisions of the policy, if any. 
An omission or erroneous declaration may be corrected even after 
loss or arrival, provided it was made in good faith. 

The consideration paid by the insured to the underwater in 
return for the protection granted by the latter is called the premium. 
Until payment be made or tendered the policy is not ordinarily 
issuable, te unless otherwise agreed. When the insured effects 
insurance with an underwater through a broker, then, unless other- 
wise agreed, the broker is liable for the premium to the underwriter, 
who IS, howev'er, directly responsible to the assured for losses or 
liabihties falling on the policy and for returnable premium. But 
the broker has a hen on the policy for the premium and for his 
brokerage, and in case he has nad deahngs as a principal with the 
insured, he has a lien on the policy for any balance due to himself 
in insurance transactions, unless he should have known that in these 
transactions the insured was merely an agent Some policy forms 
state definitely tlmt the premium has been paid ; when such a form 
is used and my fisuld is proved, this receipt is binding between 
assured anfl underwriter, but not between biok« and underwater. 
If an insurance is effected at a premium " to be arranged," and no 
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arrancement is made, then a reasonable premium is payable. The 
same holds where additional premiums have to be changed at a rate 
to be arranged and no arrangement is made 
It IS evident that in nearly all the particulars of any adventure 
insured by an underwriter he is entirely dependent upon the msnred 
for correct information It is therefore the law that an insurance 
contract can be avoided and broken by either of the parties to it if 
the utmost good faith {uberrima fides) be not observed by the other 
The obligation of perfect good faith is thus made reciprocal Bad 
faith may show it^f either in eoncealment or in misrepresentation 
It IS therefore made essential to the stability of any insurance con- 
tract that the insured must disclose before conclusion of the contract 
every material circumstance known by him, faihng which the under- 
writer may avoid the con ti act The msured is deemed to know 
every circumstance which in the ordinary course of business ought 
to be known by him Every circumstance is deemed material 
which would influence the underwater in his decision as to acceptance 
of the risk or the fixing of the rate of premium Consequently the 
msured is not bound, unless specially asked by the underwriter, to 
disclose the favourable features of the risk offered, or matters known 
or presumably known by the underwriter (matters which are of 
common knowledge, and such as an under wnter ought in hts usual 
business to be aware of), or matters respecting which the under- 
writer waives or declines information, or which any express or 
implied warranty renders superfluous An agent effecting an in- 
surance must, in addition to his principal's material knowledge, 
disclose everything matenal known to himself, or that he should 
know m the ordinary conduct of his business Every representation 
of matenal fact made to an underwnter before conclusion of a 
contract by the insured or his agent must be true, or the underwnter 
may avoid the contract Every representation is matenal which 
would influence the underwnter in his decision as to acceptance 
of the nsk or to fixing the rate of premium A representation of 
fact IS regarded as true if it be substantially correct , literal correct- 
ness is not essential A representation of expectation or beUef is 
true if it IS made in good faith A representation may be withdrawn 
or corrected before the contract is concluded The contract is deemed 
to be concluded when the underwriter accepts the risk, whether the 
policy be then issued or not 

It frequently happens that before a vessel has completed the 
venture on which she is engaged arrangements have already been 
made for her future employment Where a vessel is 
tneand. ‘Insured on time, this is of no moment as respects her 
insurance. It has likewise been decided that where any 
insurable object is covered by a voyage policy “ from ” or “ at 
and from ” a named place, the policy is not rendered invalid by 
her not being at that place when the insurance is concluded , 
but, on the other hand, there is an implied condition that she will 
begin the venture within a reasonable time, and that if she fails 
m this the underwriter may avoid the contract If the delay 
springs from circumstances known to the underwriter at the time 
of conclusion of the contract, or if the underwriter then ac- 
quiesces m It, the implied condition is nullified. If the insured 
abandons the venture insured, the contract expires , e g. if, 
before the risk commences, the vessel’s destination is changed to 
one not covered by the policy Where the policy specifies a place 
of departure, and the ship does not sail from that place, the nsk 
does not attach. If, however, the vessel actually starts from her 
intended port of departure, and commences the venture, and 
thereafter it is decided to change her destination, this decision 
constitutes a change of voyage. In default of provision to the 
contrary, the underwriter may elect to avoid his insurance 
from the time of that decision, although the ship be still in 
the course she would have followed m her originally intended 
venture 

Should a ship depart from the proper course of the voyage she 
starts upon, and, for which she is insure, such departure, when made 
without lawful excuse or justification, is termed deviation From 
the moment it occurs, even though she subsequently return to her 
proper course without loss or injury, the underwnter may avoid his 
contract, but the mere intention to deviate IS immaterial Deviation 
occurs (1) when in a policy a course is definitely specified and the 
vessel departs from it , (2} when, in absence of such oeflmte speafica- 
tion m me policy, the vessel departs from the course usually and 
customarily followed in the voyage insured. If a pokey provides 
for several named ports of discharge, the vessel may, without coni- 
^ttihg deviation, opiit to proceed to one or more , but whether 
She goes to all or to some she must (in absence of usswe or sufficient , 
cause to the contrary) take them m the order in whira they appear 
m the.pohcy, if not there is a deviation If file pcflicy provides for 
" ports of (uscharge " fii a given district, then (in abeemie of usage 
or sufficient cadse to the contrary) unless the vessel proceeds to them 


in their geographical order she makes a deviation. Similarly, in the 
case of a voyage jxjhcy, the want of reasonable despatch throughout 
unless lawful excuse or justification exists, entitles the underwnter 
to avoid the contract from the time that the delay becomes un- 
reasonable As excuses for deviation or delay on the voyage con- 
templated by the pohey, the following are regarded as valid 
authonsation by licence or other provision in the poUcy, force maieure 
compliance with express or imphed conditions of the policy (eg 
warranties, see below), reasonable steps taken for the safety of the 
ship or other objects insured, saving Ufe, helping a ship m such 
distress that hfe may be m danger, or obtaining medical or surgical 
ato for some person on board If barratry is insured against, delay 
arising from barratrous conduct of master or crew does not avoid the 
pokey A deviation ceases to be excusable unless the sbp resumes 
her proper course and proceeds on her voyage with reasonable 
promptitude after the cause of the excusable deviation or delay 
ceases to be effective 

In every contract of insurance there are certain conditions 
precedent to the liability of the underwriter and incumbent on 
the msured, which must be fully and literally complied 
with, whether material to the nsk or not. These 
conditions are known m insurance as warranUes. 'The 
name is unfortunate, as in every other branch of the law of con- 
tract it bears another meaning ; still it is convenient, and its 
insurance signification is now firmly established. Failure on the 
part of the insured to fulfil a warranty literally entitles the under- 
writer to avoid his contract as from the moment of breach, ‘ but 
It does not limit his obligation up to that moment. Breach of 
warranty is not nullified by subsequent remedy of the breach, 
consequently loss occurring after breach of warranty is not at the 
charge of the underwnter, even although before the loss the 
insured has again complied with the warranty. But breach of 
warranty may be waived by the insurer. Breach of warranty 
IS excused in two cases only (a) when by change of circum- 
stances the warranty ceases to be applicable to the contract, 
(b) when by subsequent legislation the warranty becomes 
unlawful. 

Warranties are of two classes (i) express (2) impked. Express 
warranties must be written or printed on the policy, or contained m 
some document explicitly referred to in the policy, and so regarded 
as incorporated m the contract. No special form of words is essential 
to the validity of a warranty if the intention to warrant can be 
inferred Express warranties may refer to anything wtoch the 
parties to the contract choose, eg the nationality of the vessel, 
her saihng on a named day, proceeding under convoy, being excludeci 
from certain^ voyages or trades or the carriage of certain cargoes, 
being '• well " or " in good safety ” on a named day (m which case 
the warranty is fulfilled if she be safe at any time of that day) As 
regards nationalitv, if no express warranty be given there is no 
undertaking on the part of the insured that the vessel is of any 
particular nationality or that she wiU not change it while the nsk 
lasts The warranty of neutrality in case of insurance of ship or goods 
means that at the beginning of the nsk the property concerned is 
actually neutral, and that as far as the insured can control the matter 
it shall so continue during the whole course of the risk It is also an 
implied condition of the ship being warranted neutral that to the 
utmost of the insured's power she must carry the papers necessary 
to establish her neutrality, must not falsify or suppress these papers, 
or use simulated papers , if this condition is broken the insurer 
can avoid the contract The words of an express warranty are 
always to be taken in their commercial sense ; within that sense they 
are to be strictly and hterally taken. An " express *' warranty does 
not exclude an " impked " warranty (see below) unless it be incon- 
sistent therewith. 

In addition to these expressed conditions, there are also certain 
essenbal factors or conditions inherent m each and every contract 
of marine insurance without exception , these are implied warranties, 
which are presumed from the very fact of the making of the insurance 
They are (a) completion of the presenbed venture wi^out deviation, 
{b) legality of the venture (vir that the adventure insured is a lawful 
one, and that, so far as the msured can control it, it shall be carri^ 
out m a lawful manner), {c) seaworthiness of the ship In a voyage 
policy it is an impked warranty that at the commencement of the 
voyage the ship shw be seaworthy for the particular venture insured 
If the risk commences when the ship is in port, then she must in 
addition be reasonablv fit to stand the ordinary dangers ci the port 
If the voyage insured u one in which different d^ees of peril are 
to be encountered, or Ux Which the ship needs afferent kinds of 
outfit at different stages, then she must be seaworthy fot each stage at 

* Lord Mansfield ^jtpiessed it ’ " The warranty in a contract of 
insurance is a condition or a contiogency, and unless that be per- 
formed there is no omitiact " {Htbbert v Ftgou, apud Marshall, 3rd 
P* 37 S> 
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its commencement, and the watranty •writ’ be fulfilled if she is at 
the beginning of each stage seaworthy for that stage The warranty 
of seaworthiness js held to be fulfilled when the ship is reasonably 
fit in every respect to meet the ordinary mart ne dangers of the venture 
insured ; that w to say, the mero loss of a vessel by penis of the sea 
IB not A proof of uiiseaworthiness in the sense of this warranty 
The only ship poHcies not subject to the ■warranty of seaworthiness 
are policies on time (the reason given being that there is nothings to 
prevent a time policy lapsing and a new one commencing when the 
vessel 18 at sea beyond her owner's control as to seaworthiness) , 
but where the insured knowingly sends a ship to sea m an unfit state 
and a loss is attributable to that unseaworthiness, the underwriter 
IS not liable for such loss It is not imphed in a policy on goods or 
movables that these goods. See , are seaworthy, but it is implied that 
at the beginning of tht voyage the carrying vessel w not only sea- 
worthy as a ship but reasonab^ At to cany the goods to the destina- 
tion named in the pobey 

When the main points of the preceding particulars of the 
contract of insurance are summarized it may be said that the 
transaction is (i) a contract of indemnity reduced to written 
or printed words, (2) made in good faith, (3) referring to a dehned 
proportion or amount, (4) of a genuine interest in a named object, 
(5) being against contingencies definitely expressed, to which 
that object is actually exposed, and (6) m return for a fixed and' 
determined consideration. 

It may happen by accident or by design that an insurance' 
object has been covered twice or more times, and that in com 
sequence the sum of the insurance effected exceeds the 
value m the policy or the insurable value, if an urn 
’ valued policy Has been employed. This occurrence 
involves a new set of relations between the insured and' his 
various undersvriters ; the underwriters themselves are brought 
into relation to one another. As regards the insured, hfe may, 
in the absence of agreement to the contrary, claim payment 
from whomsoever of the underwriters he may select, but He is 
not entitled to receive in all more than his proper indemnity. 
Each underwriter, whether his policy be valued or un'valued, 
18 entitled to receive credit for his proper proportion of' the sum 
obtained by the insured under any other policy. If the insured 
does obtain any sum m excess of indemnity, he is regarded as 
holding It m trust for his whole body of underwriters. It thus 
appears that in case' of multiple insurance each underwriter 
IS bound, as between himself and the other underwriters, to 
contribute to the loss rateably m proportion to the amount 
of his liability under the policy ; and if any one pays more than 
his proper shares he is entitled to sue the rest for contribution 
Should the insured get siny of his premium back ? It would not 
be equitable to enforce a return, from luiy underwriter who has 
at any time stood alone so as to be liable to the full extent of 
his policy ; but if overlapping policies were accidentally effected 
all at the same time, the case is rather different. This lead^t to 
the general question of r^urn of prfmtum. Such return may be 
claimed under the terms of the policy, in which case the claim 
for return is simply the carrying out of the agreement beHlwiefn 
the parties ; it may refer to the whole or to a part of the interest 
insured. But there are other circumstances in which returns can 
legally be claimed For instance, it may turn out that interest 
insured 'by a particular vessel and for a particular voyage is 
never shipped in that vessel for that voyage ; the underwriter 
has in this case run no risk, and therefore the consideration- for 
which he received the premium totaUy fiuls, and the premium 
IS properly returnable to the^ latending insured, unless there has 
been fraud or illegality oti the part of the msured Simffarly, 
m the case of part of the interest insured on a policy, if' that part 
18 distinguishable m the pxihoy or by custom' of trade. But the 
interest might have made the voyage' in the vessel, and the 
intending ‘irtsured might yet renudn without insurable ifiterest. 
la this case, in absence fraud or illegality^ and if the policy 
is not merdy a gamii^' or wagering contract, the> insured i 9 
entitled* ttrretum of his prendum. Simriarly, in’ the absence of 
fraud orlltegalfty, if the underwriter legally voids his poU^ from 
the t^innix^.pf the risk ; as' he runs np risk, he receives no 
premkmn' The 'only oases* except thoee of ' fraud and* iUcgality, 

risk, are those of risks underwritten not lost,’*^^*^l 


MTived saiely without the imderwriter’s knowledge; in which 
the underwriter takes his chance as to the condition and situation 
of the ship when he> assumes the risk. But this is practically 
a;Case of agreement that there shall be no return. 

When the insured' has overinsured on an unvalued policy, 
a proportionate part of the premium is returnable But where 
double insurance has been knowingly effected by the insured 
or any earlier poli^ has- at any time borne the entire risk or a 
claim has been paid on a policy m respect of its full value, no 
premium is returnable. 

The policy issued by the underwriter to the insured makes 
mentaon of certain penis against which the insurance is grantedy 
and unless the policy otherwise provides, the underwriter is 
liable for any loss proximately caused by any of thbse penis, 
but is not li^le for any loss not proximately caused by a peril 
msured against. He is not responsible for any loss due to the 
w’llful' misconduct of the msured but, unless the policy other- 
wise provides, he is liable for any loss proximately caused by a 
peril msured against even though it would not have happened 
but for the misconduct or negligence of master or crew. Nor is 
he responsible for any loss caused’ by delay, although the delay 
be caused by a peril insured against , nor for ordinary wear and 
tear, ordinary leakage or breakage, mherent vice or character of 
objects msured, loss from rats or vermin* or injury to machinery 
not proximately caused by sea-^erils 


3 are divided into “ total " and “ partial " A " total " loss 
may be (i) actual, or (2) con'rtructive , and an insurance against 
total loss covers the insur^ against both, unless a different _ 
intention appears from the terms of the policy. It is an 
" actual " total loss when the object msured is destroyed 
or damaged so as to cease to be of the denomination of goods to which 
.t belonged when insured, or when the insured is irretrievably de- 
pnved of the property insured In the case of an actual total loss 
no notice ot abandonment need be given In the case of a missing 
ship after the lapse of a reasonable time without news, an “ actual ^ 
total loss may be presumed There is a " constructive " total los.s 
when thfe interest insured has been abandoned on account of what 
appears inevitable actual total loss', or because the cost of preventing 
such loss would exceed the value after such expenditure E g li 
stup or merchandise is in buch a po-sition that recovery is unlikely or 
the cost of recovery would exceed the value recovered, there is con- 
structive total loss , likewise in the case of a damaged ship, if the 
cost of repair would exceed the repaired value of the ship (In' 
making the estimate of cost of repairs no deduction is to be •mode for 
the share of tliem payable in • general average by other mterests, 
but account is to be taken of the cost of liter salvage operations 
and of the ship’s proportion of any later general av crages ) Similarly 
for damaged goods, there is constructive total loss if the cost of 
repair and of forwarding to destination exceeds the arrived valuei 
The uisnred may either treat constructive total loss as a partial loss 
orasan actual total loss, m which latter case he abandons .. . 

his msured interest to the underwriter If he decides to . 
abandon he must give notice of abandonment, el8e he wrll • '* 
reeo-ver only for a partial loss Tins notice may be wholly or paniiy 
written or oral, and in any terms if only they indicate the intention 
to transfer unconditionally all interest to the underwriter The 
refusal of abandonment by the underwriter does not prejudice the 
assured's nghts Abandonment may either be expressly accepted' 
by thb underwriter or may be implied from hia conduct, but his 
mere' silence doai not imply acoeptonoe. When notice i» accented, 
abandonment is irrevocaole. Notice may be waived by the under- 
wntor. Notice is unnecessary where, when the news reaches the 
insured, there would be no benefit to the underwater if notice were 
given to him On valid abandonment the underwater addpts the 
interest of the msured in the subject insured, or what remams of it, 
and all incidental proprietary nghts, m the case of a ship he is 
entitled to any freight m the course of bemgf earned and wmch is 
earned by her subs^uent to the accident causing the loss, 1^ the 
expenses incurred alter the accident ; and if the c^o is on owner's 
account, the underwater is entitled to reasonable’ freigUt from the 
place of casual^ to destination.. 

Any loss otH^ than a total lossy as defined and described^ above,^ 
is ar partial*' loss. As such are clas^ genecak average, salvage 
charges, pa^cular average, particular charges. “ General, 
average is 'really an-ounying braach-iof the law of 
affreightment (see Avkragb' and-AsxiwiGHTMBiiT)-;. itS' 
connexion with insurance- is merely, secoadaxy, arising out of-the 
underwriter's contract to p«^ loMm generally andt 
liability in accordance with de^nite- provisions okthe-po&y* Asqr 
extrkordlnary sficvifioa or wqpeadltuce voluntarily ibJoA .. . 

reasopably tnadeittA peiil-in-ordef tn-preserve 7* *^ 

an toe proper^f in Vb» veattuf^ is -a- general- awcia^ act 
and the loss ariung therefrom is a general average loss The party 
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OQwhMa It iaUau entitled toe ceteeblecontnbntion Inna the others 
rateable contributions are rejpiayabls bv the res^tive under- 
writers subject to the special provisions of their policies, unless the 
sacrifice or expenditure was made to ai'crt a pcni not covered by the 
policies, when there is no liabihty The party originally incurring 
a gcnei^ average sacrifice may recover from his underwriter the 
whole loss without having enforced hu right of contribution from the 
others concerned in the venture When ship, freight and cargo, or 
any two of them, belong to one person, the underwriter's habibty 
18 detemuned as if these interests were each owned by aerate 
_ persons. “ Salvage charges ” are the charges recoverable 

under mantune law by a salvor independently of contract 
cmmrg—, incurred in averting perils insured agaiinst, and if not 
otherwise provided in the pohey, they are recovered as a loss from 
these penis The cost of similar services of the insured or his agents 
or hired employees aro recovered as a general average loss when the 
cost fulfils the character of general average expenditure, or in all 
p rttcmtmr as " particular charges ” Thus all expenses 

MwiuM behalf of the insured to save or preserve the 

avtrmgm. interest insured are either general average, salvara charges 

or particular charges. Particular charges are not included in “ par- 
ticular average,” which may now be defined as a partial lose 
of the subject insured, caused by a penl insured against, and not 
being a general averap:e loss 

The nature of the liability tor loss of the underwnter having been 
determined, it remains to fix its extent, or in other words the 
^ " ™®*^sure of indemnity ” , each underwnter bears that 

Ilf tiiifiiM proportion of the loss which his subscription bears in the 
mUy “ ^ valued policy to the insured value, and in the case 

of an unvalued pohey to the insurable value In the case 
of a total loss, the measure of indemmty is the sum fixed by the 
policy i£ valued, or the insurable value of tbe object insured if the 
policy be unvalued When the insured fails in an acbon for total 
loss, he is not precluded from recovenng a partial loss if the policy 
insures him against parbal loss In the case of damage to a ship not 
amounting to a total loss the insured is, subject to the terms of Ins 
policy, entitled to recover the reasonable cost ol repairs less custcnnai'y 
deductions, but not exceeding for any one casualty the sum msureo. 
If the repairs are only partial he is in addition entitled to an allowance 
for unrepaired damage, l>ut the aggregate must not exceed the cost of 
complete repairs, less customary deduefaons. If the damaged ship 
has neither been repaired nor sold during the risk, tbe insured is 
entitled to reasonable depreciation but not exceeding the reasonable 
cost of repairs, less customary deductions As regards freight, the 
underwriter's liability for partial loss is, subject to the terms of the 
policy, the proportion of the policy value, <x (in case of an unvalued 
pohey) of the msurable value, which the freight lost bears to the 
whole freight at risk of the msured under the policy When there is 
liability under a policy for total loss of part of the goods insured its 
amount is determined as follows on an unvahied policy, it is the 
msurable value of the portion lost, ascertained as in case of total loss , 
on a valued poUcy, it is the proportion of the sum insured wluch the 
msurable value of the portion lost bears to that of tlie whole Subject 
to any express provision of the pohey, when goods are delivered at 
destmation damaged throughout or m part, the liability is for the 
same proportion of the sum insured (or, m an unvalued policy, of 
the msurable value) that the difference between gross sound and ^oss 
damaged values at destmation bears to Uie gross sound value t^re 
Gross sound value means the wholesale price including freight, 
landing charges and duty , grot>s damaged value means the actual 

f ince obtained at a sale when all charges on sale are pard by the sellers 
n case of goods customanly sold in bond, the bonded price is taken 
to be the ^coss vahie. When different kinds of property are msured 
under a single valuation, that valuation is apwrtion^ over them 
m proportion to the respective insurable values fiiey would have on an 
unvalued pohey, but when the prime cost cannot be ascertained the 
division IS made over the net amvedi sovndi values at the diflerent 
kinds of property. The habihty fox general average contribution and 
salvage charges is, for anythmc msured for its full contnbuting value, 
the full amount of tbe contnbntlon , but m case of insurance not 
attaimng the full contnbating value there is a reduction in proportion 
to the tmder msorance , and where a particalar average is ^yable 
on tbe contributing gp^a, its amount must be deducted from the 
msured value when the underwater's habihty is being ascertained 
On policies covermg liabilities to third parties, the measure of 
indemmty, subject to the condition of I4ie poKcy, » the amount paid 
or payable to the third party. Whea proper^ « iniuMd " face of 
pabular averse " (f.p.a.), then unless the pc4icy is apportioiiable, 
as above, there is no hability foe loss of part with exempaon of loss of 
part occasioned by a general average sacrifice, but there is liability 
tor toted lesa o# an apporttonaMe part The underwriter on f p a 
- p . terns is ttablc for salvage charges, particalar charms and 
chaigjes isCMnied under the " sue and labour " danae of 
^ the pohey to avert a loss lasuredagainSt. Unless otherwise 

* provided in the policy when goods are insured f p.a under 
a certaitt named percentile, a genettd average loss cannot be added 
t» a partlaiiiae average loea to malie up the specified psresnaage , 
nor auy partecuhur charges nor the expenses of ascertaining and 

’~g the loaa> in fact only the actual loss snfiered by the wject 

f may be taken into acedunt 'The engagement evidenced by 
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the *' sue and labour ” clause of a policy is regarded as supplementary 
to the contract of insurance, and the expenses incurred under it are 
recoverable from the underwnter, even if he has paid a total loss or 
has insured the goods f p a with or without any franchise being 
specified. General average losses and contnTmtions are not " sue 
and labour ” ei^nses, nor are salvage chargM, as defined above 
The expenses of avertmg a loss not covered by the policy cannot 
be recovered under the "sue and labour” clause. The Manne 
Insurance Act specially declares that “It is the duty of the 
insured and his agents, in all cases, to take such measures as 
may be reasonable for tbe purpose of averting or minimizing a 
loss ” 

Unless otherwise provided, and subject to the piovisions of the 
law, the underwnter is liable for successive losses, even though 
their aggregate amount exceeds the sum. insured But where, under 
one policy, an unrepaired or uncompensated partial loss is followed 
by a total loss, the msured can only recover the total loss '1 hese 
provisions do not afiect the undetwnter's liability under the ” sue 
and labour ” clause, for, as explained above, tbe “ sue and labour ” 
clause IS a contract supplementary to the insurance contract con- 
tained in tlie policy 

The payment of a total loss of the whole or of an apportionable 
portion of the object msured entitles the underwriter to take 
over the insured’s interest m all that remains of the 
same, the underwriter becoming subrogated to all the . ^ 

rights and remedies of the insured m and rcmrdmg 
the interest insured as from the time of tee accident oc- 
casnmmg the loss. The payment of a partial loss gives the under- 
wnter a similar subrogation but only m so far as the insurod has 
been uidenuiified m accordance with law by such payment for the 
loss 

In case of double (or multiple) insurance each underwriter is 
bound to contribute, as between himself and the other underwriters, 
rateably to loss m proportion to the amount for which colaaar 
his policy makes him liable , for any excess of this * ' 

amount he may maintain action against the coinsurers 
and may obtain the same remedy as a surety who lias paid more than 
his pro^rtion of a debt 

Where the object is insured for less than the msurable value, as 
defined above, tlie insured ta deemed to be his own underwriter for 
the balance 

Recent extensions of marine insurance in England have mostly 
been m the direction of gtvmg to slujwwners fwotectiun agamst 
liabilities to third parties. Ihe first addition was the 
running down clause (r d c ) bv which underwriters take 
burden of a proportion, usually three-quarters, of the 
damage mfiict^ on other vessels by collision for whKh tbe insured 
vessel IS held to blame. 'Ihe rajiid increase m the use and sue of 
steamships was accompanied by an equally rapid increase m tlie 
frequency of collisions at sea, tending to make tbe shipownei desirous 
of msucmg himself agamst the balance of his collision liability, and 
agamst whatever oth^ liabilities to third parties might be imposed 
upon him. There was a hesitation on the part of underwriters to 
meet these wants, and the result is that in Great Britain most 
liabthty insurances are effected m mutual insurance societies The 
insurance of such liabilities is perhaps simpler in Great Britain 
than m other countries, as the amount for which a shipowner can 
be liable is limited by law, although, of course, none but English 
tribunals are bound by that law A new and extensive set of 
liabilities has been thrown on shipowners by Uie Workmen's Com- 
pensation Act of 1906 , the liabilities In this case vary with the 
wages of the workmen, concerned Another interesting class of 
insurances has received much attention, namely, those agamst the 
risks of capture, seizure and detention by a hostile power, 
generally described briefly as war risks But the difficulties con- 
nected With such rusks probably lie more in determmmg the 
legal portion of the owners of tne property, and the obligations 
under which they he, than in settling those of their underwriters 
Such questions concern blockade, contraband, domicile, nationality, 
neutrahty, &c 

The usual procedure m the offer and acceptance of a risk is a.s 
follows : Tbe intending insured (principal or broker) offers the 
risk by showing to the underwnter a brief description of 
the venture in question, called m Great Britain a slip, in 
America an application. The underwriter signifies his 
acceptance of the whole or of a part of the vaiua expiosed to penfo 
by signing or iaitiallmg the slip, putting down the amount for which 
^ accepts liability. Or he may ei^ and issue to the insured 
(pitneipal of broker) a similar document made out m his own oflicc, 
crdleff a covermg note or insurance note. These documents are 
simply first sketches of the contract, mimoms pour servir, so im- 
pmtect that they can be explained only in conj'unction with the 
contract in its completed form (the policy) In America it is not 
at all rare for iasurancea to be effected through applications alone 
without any policy existing, In Great Britain the existenee of a 
policy is essential, slips aha covering notes being merely provisional 
agreements, binding m honour only, to issue ];>olicies on certain terms 
and conditions on receipt of tbe necessary information One reason 
for inristing on a policy being issued for every risk is that a means 
of raismg revenue by stamp taxes is thus created In Great 


Lleblll. 

ttee. 



68o INTAGLIO— INTELLIGENCE IN ANIMALS 


Britain the stamy duties under the Stamp Act 1891 are as 
follows — 

Where the premium does not exceed | % of the 


amount insur^ ... .... id 

Where the premium exceeds i % of amount insured — 

(a) On any voyage, per too or per any fractional 

part of £too ... . . id 

{b) For any time not exceeding six months, per 

£100, Ac , as above ... . 3d. 

(c) For any time exceeding six months, and not 
exceeding twelve months, per ;^ioo, Ac , as 
above .... . . . 6d 


In consequence of this regulation, no time policy can be i&sued for 
a period exceeding twelve months Policies or certificates of in- 
surance coming from abroad are subject to the same duties, which 
should be paid within ten days after receipt in the United Kingdom. 
The shortness of the time allowed for stamping often prevents 
payment of the tax These stamp regulations are very troublesome, 
and produce only a comparatively insignificant revenue On small 
premium insurances the tax is so excessive that it drives business 
out of the country. A uniform tax per policy has been several times 
suggested, but these proposals have not yet been accepted by the 
Treasury 

The documents required to establish a claim for total loss are • 
(7) Protest of master. (2) Set of bills of lading (endorsed if neces- 
sary, so as to be available to the underwriter) (3) Policy or certifi- 
cate of insurance (endorsed if necessary) (4) In the United States 
Statement of loss in detail In the United States certified copies of 
Nos (1), (2), and (j) arc taken , but as none of these copy-documents 
can tranirfer possession to the underwriter^ there is necessary for 
that purpose another document, viz (5) Bill of sale and abandon- 
ment with subrogation to underwriter — that is, an assignment of 
all interest to the underwriter In the absence of the /uU 
set of bills of lading, a similar document should be taken in Great 
Britain, especially In all cases m which salvage operations are likely 
to be undertaken Such a document handed to a salvage association 
or a manager of salvage (whether acting for shipowner or for under- 
writer) settles the ownership of salved goods, and ensures that any 
claim for salvage expenses will be sent dncctly to the underwriter. 
This is from the insured’s point of view desirable, and it greatly 
simplifies the management of salvage cases As a claim for total 
loss cannot extend beyond the full amount insured in the policy. 
It follows that the documents required to substantiate such a claim 
must be supplied to the underwriter free of charije 

For the substantiation of a claim for particular average the 
following documents are required (i) Protest of master or log- 
book (2) Set of bills of lading (cargo claims) (3) Policy or 
certificate of insurance (endorsed if necessary) (4) Certified state- 
ments in detail of actual cash value at destination of goods in 
damaged state, all charges paid Certified statements in detail of 
sound value at destination of goods on same day, all charges paid 
Or original vouchers of costs of repair of ship, all discounts, rebates, 
allowances and returns deducted (5) In the United States, 
subrogation to underwriters of damaged goods 

Authorities.— E K. Allen, Stamp Duties on Sea Insurances 
(2nd ed , London, 1903I , Th Andresen, Seeverstcherung (Hamburg, 
1888) , Joseph Arnould, Treatise on the Law of Marine Insurance and 
Average (2 vols , 2nd edition, London, 1857) ; eighth edition by de 
Hart ana Simey (London, 1909) ; Laurence R. Baily, Perils of the 
Seas (London, i860) , William Barber, Principles of the Law of 
Insurance (San Francisco, 1887) ; W G Black, Digest of Decisions 
in Scottish Shipping Cases, 186^-1890 (Edinburgh, 1891) , Sir M D 
Chalmers and Douglas Owen, Marine Insurance Act /qo6 ^London, 
1906) , Alfred de Courcy, Commentaire des polices fran^aises d‘ as- 
surances maritimes (znd edition. Pans, 1888) ; E L de Hart and 
R 1 . Simey, The Marine Insurance Act 1906 (London, 1907) ; R R 
Douglas, Index to Maritime law Decisions (London, 1888) ; John 
Duer, Law and Practice of Marine Insurance (2 vols , New York, 
1845, 1846) , William Gow, Marine Insurance (3rd coirected 
edition, London, 1909) ; Victor Jacobs, £tude sur les assurances 
marihmes et les avartes (Brussels, 1885) ^ Richard Lowndes, Practical 
Treatise on the Law of Marine Insurance (and edition, London, 1885) , 
Law of General Average, English and Foreign (4th edition, London, 
1888) ; Charles M‘ Arthur, Contract of Marine Insurance (and edition, 
London, 1890) ; D Maclachlan, Arnould on the Law of Marine 
Insurance (2 vols , 6th edition, London, 1887) , Reginald G Marsden. 
Admiralty Cases, ibaS to 1S60 (London, 1885) ; Law of Collisions 
at Sea (5th edition, London, 1904) ; Douglas Owen, Marine Insur- 
ance Notes and Clauses (3rd ^idon, 1890) , Theophilus Parsons, 
Law of Marine Insurance and General Average (2 vols , Boston, 1868) , 
G. G. PhiUimore, " Manne Insurance ” in Encyclopaedia of the Laws 
of England, vol viil, (London, 1907) ; Willard Philhps, Treatise on 
the Law of Insurance (2 vols , 5th Mition, New York, 1867) ; C R. 
Tyser, Law relating to Losses under a Policy of Manne insurance 
(pindon, 1894) : Rudolph Ulrich, Gros^ Haverei (2nd ed., 3 vols , 
Berlin, 1903, X905> 1906); G. Denis Well, Des assurances manttmes 
aides ovaries (Pans, 1879). (W Go) 


INTAGLIO (an Ital. word, from tntagliare, to incise, cut into), 
a form of engraving or carving, in which the pattern or design is 
sunk below the surface of the material thus treated, opposed 
to “ cameo ” or “ relievo ” — carving or engraving where the 
design is raised. Intaglio w thus applied to incised gems, as 
cameo (q v.) to gems cut in relief (see Gems). 

INTELLECT (Lat. mtellectus, from tnlelligere, to understand), 
the general term for the mind in reference to its capacity for 
knowing or understanding It is very vaguely used m common 
language, A man is described as “ intellectual ” generally 
because he is occupied with theory and principles rather than 
with practice, often with the further implication that his theories 
are concerned mainly with abstract matters • he is aloof from 
the world, and especially is a man of training and culture who 
cares little for the ordinary pleasures of sense. “ Intellect ” is 
thus distinguished from “ intelligence ” by the field of its opera- 
tions, “ intelligence ” being used m the practical sphere for 
readiness to grasp a situation, (The employment of the word as 
a synonym for “ news ” is mere journalese , such phrases as 
“ Intelligence Department ” in connexion with newspapers and 
public offices are more justifiable ) In philosophy the “ intellect” 
IS contrasted with the senses and the will , it sifts and combines 
sense-given data, which otherwise would be only momentary, 
lasting practically only as long as the stimuli continued to operate. 
It thus includes the cognitive processes, and is the source of all 
real knowledge. Various attempts have been made to narrow 
the use of the term, e.g. to the higher regions of knowledge en- 
tirely above the region of sense (so Kant), or to conceptual 
processes ; but no agreement has been reached. “ Intellection ” 
(7 e. the process as opposed to the capacity) has similarly been 
narrowed (eg. by Professor James Ward) to the sphere of con- 
cepts; other writers, however, give it a much wider meaning 
” Intellcctualism ” is a term given to any system which empha- 
sizes the cognitive function , thus aesthetic mtellectuahsm is 
that view of aesthetics which subordinates the sensual gratifica- 
tion or the delight in purely formal beauty to what may be 
called the ideal content. 

INTELLIGENCE IN ANIMALS.^ Professor G. J. Romanes, 
in his work on Antmal Intelligence (1881), used the term “ in- 
telligence ” as synonymous with “ reason,” and defined it as 
follows • “ Reason or intelligence is the faculty which is con- 
cerned in the intentional adaptation of means to ends It 
therefore implies the conscious knowledge of the relation between 
means employed and ends attained, and may be exercLsed in 
adaptation to circumstances novel alike to the experience of the 
individual and that of the species.” There is here some ambiguity 
as to the exact psychological significance of the words “ inten- 
tional adaptation ” and of the phrase “ conscious knowledge 
of the relation between the means employed and the ends 
attained.” A chick a day or two old learns to leave untouched 
nauseous caterpillars, and Romanes would certainly have 
regarded this as a case of intelligent profiting by experience , 
but how far there is intentional adaptation and whether the 
chick has conscious knowledge of the relation of means to ends, 
is doubtful, and, to say the least of it, open to discussion. St 
George Mivart, the acute dialectical opponent of Romanes, 
denied that animals are capable of the exercise of reason or 
intelligence He urged that according to traditional views 
reason should denote and include all intellectual perception, 
whether it be direct and mtuitive or indirect and inferential 
(sensu slrtclo), and contended that under neither head aye to be 
included the sensuous perceptions and merely practical inferences 
of animats. Wasmann, who argues on similar grounds, regards 
such behaviour as that of the chicken as instinctive in the wider 
sense (see Instinct) and not intelligent ; man alone, he contends, 
is intelhgent, that is to say has the power of perceiving the 
relations of concepts to each other, and of drawing conclusions 
therefrom. It is clear that the discussion largely turns on the 
definition of terms ; but more than this lies behind it. Both 
Mivart and Wa^BUUUi^ are emphatic in their assertions that 
instinctive modes of be^viour in the wider sense or the sensuous 
' For a discussion of human intdligence, see Psychology. 
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perceptions and practical inferences of animals differ funda- 
mentally in kind from the rational or intelligent conduct of 
human folk, and that by no conceivable process of evolution 
could the one pass upwards into the other. 

Wasmann regards the inclusion of those activities which 
result from sense -experience under the term “ intelligence ” 
as pseudo -psychological. To modern psychologists 
^IcaV Standing we must therefore turn. Under the head- 
tMiatHoa. mg “ Intellect or Intelligence,” in the Dictionary of 
Philosophy and Psychology, G. F. Stout and J. Mark 
Baldwin say : “ There is a tendency to apply the term intellect 
more especially to the capacity for conceptual thinking. This 
does not hold in the same degree of the connected word mtelli 
gence We speak freely of ‘ animal intelligence,’ but the phrase 
‘ animal intellect ’ is unusual. However, the restriction of the 
term to conceptual process is by no means so hxed and definite 
as to justify us in including it in the definition ” With respect 
to the word intellection again ” There is a tendency to restrict 
the term to conceptual thinking. Ward does so definitely and 
consistently. Croom-Robertson, on the other hand, gives the 
word the widest possible application, making it cover all forms 
of cognitive process. On the whole, if the term is to be employed 
at all, Robertson’s usage appears preferable, as corresponding 
better to the generality of the words intellect and intelligence ” 
It does not seem to be pseudo-psychological, therefore, to apply 
the term intelligence to the capacity, unquestionably pos.sessed 
by animals, of profiting by sensory experience. The present 
writer has suggested that the term may be conveniently restricted 
to the capacity of guiding behaviour through perceptual process, 
reserving the terms intellect and reason for the so-called faculties 
which involve conceptual process. There are, however, advan- 
tages, as Stout and Baldwin contend, in employing the word 
in a somewhat wide and general sense. It is probably best 
for strictly psychological purposes to define somewhat strictly 
perceptual and conceptual (or ideational) process and to leave 
to intelligence the comparative freedom of a word to be used in 
general literature and therein defined by it# context. It may be 
helpful, however, to place in tabular form the different uses 
above indicated — 

Perceptual Process Conceptual Process 

1 Instinct (wider sense) Intelligence {e g Wasmann). 

2 Sense-perception Intelligence (e g Mivart) 

3 Intelligence (e g Stout and Baldwin) 

t Intelligence Intellect and Reason 

(e g Lloyd Morgan) 

From this table it may be seen at a glance that, with such 
divergence of usage, the application of the word “ intelligent ” 
to any given case of animal behaviour lias m itself little psycho- 
logical significance. If the psychological status of the animal 
is to be seriously discussed, the question to be answered is this 
Are the observed activities explainable m terms of perceptual 
process only, or do they demand also a supplementary exercise 
of conceptual process ? Granting that they are intelligent in 
the broad acceptation of the word, arc they only perceptually 
intelligent or also conceptually intelligent ? 

It would require more space than is at our command to make 
the distinction which is drawn by those who use these terms clear 
and distinct; but enough may perhaps be said to 
enable the general reader to grasp the salient points. 
It will be convenient to take a concrete case. A chick 
in the performance of its truly instinctive activities pecks at 
all sorts of small objects. In doing so it gains a certain 
amount of initial experience. Very soon it may be observed 
that some grubs and caterpillars are seized with avidity whenever 
occasion offers; while others are after a few trials let alone. 
Broadly speaking, we have here intelligent selection and rejection. 
Psychologically interpreted what is believed to take place is 
somewhat as follows. Each grub or cateipillar affords a visual 
impression or sensation. This as such is just a presentation to 
sight and nothing more. But in virtue of previous experience 
it suggests what was formerly presented to consciousness in 


tliat experience. It has meaning. An impression which carries 
meaning begotten of previous experience is raised to the level 
of a percept ; and behaviour which is influenced and guided 
by such percepts, that is to say by impressions and the meaning 
for behaviour they suggest, is the outcome of perceptual process. 
If a dog learns to open a gate by lifting the latch, this may be 
due to perceptual process. Through previous experience the 
sight of the latch may suggest meaning for practical behaviour 
His action may be simply due to the fact that the visual presenta- 
tion has been du'ectly associated with the appropriate bodily 
activities, and now by suggestion reinstates like activities , he 
may not, though on the other hand he may, exercise 
conceptual thought Let us suppose that the chick 
which selects certain caterpillars and rejects others ptoceae. 
does form concepts. What does this imply from the 
standpoint of psychology ? Stout and Baldwin define concep- 
tion as the “ cognition of a universal as distinguished from the 
particulars which it unifies The universal apprehended in 
this way is called a concept ” If then the chick apprehends 
the universal “ good-for-eating ” as exemplified m the particular 
maggot, and the maggot as a concrete case of the abstract and 
universal “ good-for-eating,” it has a capacity for conceptual 
thought. ” There is one point m oui definition,” say Stout and 
Baldwin, “ which requires to be specially emphasized Concep- 
tion is the cognition of a universal as distinguished from the 
particulars which it unifies. The words ” as distinguished from ” 
are of essential importance. The mere presence of a universal 
element m cognition does not constitute a concept. Otherwise 
all cognition would be conceptual The simplest perception 
includes a universal. . . The universal must be apprehended 
in antithesis to the particulars which it unifies ” The general, 
or m technical phraseology, the universal characteristic ” good- 
for-eating ” is present in all that the chick practically finds to 
be edible ; but the chick may just cat the nice caterpillars without 
thinking for a moment of edibility. 

Few would dream of contending that the chick a few days 
old is capable of conceptual thought Naive perceptual process 
pretty obviously suffices for an explanation of the 
behaviour of the little bird But so too, it may be yJiJa. 
said, does it suffice for the explanation of much of the 
practical behaviour of men If a great number of the actions 
of animals are only perceptually intelligent, so too are a great 
number of the actions of men and women This is unquestionably 
the case ; and it serves to bring out the distinction in value 
which may be assigned to the percept and the concept respect- 
ively. The value of the percept is for simple direct practical 
behaviour ; the value of the concept is for the elaboration of 
systematic knowledge. Any given impression may have meaning 
for behaviour in a given situation which is like that which has 
previously developed in a certain manner ; but it may also have 
significance for the interpretation of such situations in a con- 
ceptual scheme of thought. The sight of the sage - blossom 
may have meaning for the bee which has sucked the sweets 
contained in such flowers , the sight of the bee m this situation 
may have sigmficanee for scientific interpretation as an example 
of the fertilization of flowers by insects The bee may be only 
perceptually intelligent ; the man who observes its action may 
or may not be conceptually intelligent 

A good deal of human behaviour may be interpreted m 
terms of perceptual intelligence, and a far larger proportion 
of animal behaviour may be so interpreted. But some human 
conduct cannot be explained save as the outcome of ccnreptual 
intelligence. The question is, whether any carefully observed 
and well-authenticated cases of animal procedure are inexphcable 
m the absence of conceptual thought, and if so what concepts 
are necessarily involved ? It is now conceded that the mere 
collection of anecdotes which result from casual as opposed to 
systematic observation can afford no satisfactory basis for an 
answer to thb question. A solution can only be obtained by 
well-planned ofa^rvations conducted by those who have an 
adequate psychological training. Even under these conditions 
a enterion <k the presence or absence of conceptual factors is 
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needed ; and such a criterion is not easy to formulate or to 
apply. 

If we institute inquiries with a view to ascertaining how the 
conceptual factor originates, it appears to be the result of 
analysis and abstraction, and to be reached by a 
comparison which becomes intentional 
coactpt. and deliberate. If, for example, in educational 
procedure, we seek to assist children in forming 
conc^ts of colour, shape and material, we place before them a 
number of objects, some round, some square, some triangular ; 
some red, some yellow, some blue ; some made of paper, some 
of wood, some of flannel. Any given object is both red and 
square and made of flannel, blue and round and made of wood, 
and so on. We teach the child to group the objects, to put all 
the blues, yellows and reds together irrespective of shape or 
material ; then all the rounds, squares ana triangles together ; 
then all which are made of like material. We thus he^i the 
children to grasp that though shape, colour and matenal are 
combined m each object, yet for the immediate purpose in hand 
one matters and the others do not matter. That which does 
matter is abstracted from the rest. The child has to analyse 
his experience and fix his attention on some given factor therein 
He has to compare the objects intentionally, that is, for a definite 
end. He reaches, for example, the concept blue ” and realizes 
that the word may be applied to a number of particular objects 
differing m other respects, and that each is an example of what 
he understands by the word blue. Whether he could reach 
the concept without words is a question on which opinions 
differ. 

Locke held that animals are incapable of the abstraction 
which is implied in such procedure. Dr Stout considers that 
observation of their behaviour shows little if any 
maimmit evidence of intentional comparison. And it is open 
coac0inu- to discussion whether they are able to analyse the 
opened up by their perceptual behaviour. 
0 ujr*a r matter cannot be fully considered here It must 
swlfice if enough has been said to show the nature of the 
distinction between perceptual and conceptual process 

An example may, however, be given of the kind of observation 
which, since it was carefully planned and carried out, is of 
evidential value Dr Alexander Hill’s fox terrier was taught ” 
to open the side door of a large box by lifting a projecting latch 
Whm the door swung open he was never allowed to find anything 
m the box, but was given a piece of biscuit from the hand Then 
a warm chop-bone was put inside the box, which was placed in 
a courtyard so that the dog would pass it when no one was near, 
though he could be watched from the window Details of the 
terrier’s behaviour are given by Dr Hill m Nature (Ixvu. 
558, April 1903). The net result was that the dog failed to 
apply at once his quite familiar experience of lifting the latch 
m the usual way. Here two situations were presented ; first 
the box with people around and a piece of biscuit to be obtained 
from one of them by lifting the latch , secimdly the box with 
no one near and a redolent chop-bone inside. To us it is obvious 
enough that the lifted latch is the key to the development of 
both situaticms; we analyse them so as to get the essential 
factor which matters. The dog apparently did not do so. He 
seemmgly was incapable of this modest amount of analysis and 
abstraction. 

We can now see more clearly what was meant by saying that 
Romanes’ phrase (that mteUigence implies a conscious know- 
of the relation between means employed and 
otpi^u0 attamed ”) is ambiguous. The dog which lifts 
the latch of a gate and goes out when the gate swings 
undoubtedly employs means to reach an end ; 
of Jmjmu” analjrtically think the means as condtidve 
to the end and the end as reached by the meai^ ; 
he neccl not conceive this relationship as exemplified in a number 
of pMuticttbr cases ; he need not cognize the ’Universal as distin- 
guished from the particulars. i%cemual experience, therefore, 
does nert imply what Romanes states if his Words are inteipteted 
m terms of «onc«phon ; it does, however, imply ihat the re^tion- 


«hip is contained withm the imanalysed whole of experience 
and is a factor contributing to on acquired mode of behaviour. 

Opinions differ as to how lar, if at all, animals show what we 
are bound to interpret as die rudiments of cono^tual thinking. 
It is perhaps best to regard the rpiestion as still sub fudtee The 
evolutionist school, but not without exception, incline to the 
I view that we find in animals the beginnings of conceptual 
experience ; scmie are, however, of opinion that, m the absence 
I of language, conceptual analysis is well-nigh impossible, and m 
any case cannot be carried far. To an evolutionist the assertion 
that conceptual intelligence could not conceivably have had a 
natural genesis from perceptual experience, appears to be made 
on groiu^ other than scientific. Few if any psychologists 
contend, on strictly psychological grounds, for a distinction of 
kmd such as Mivart and Wasmann postulate Conscious 
experience is indeed sut genms and is distinct in kmd from the 
energy with which the physicist of the physiologist has to deal , 
but within conscious experience from its earliest manifestation 
to Its latest development scientific psychology only recognizes 
differences of mode. 

In individual development the earliest manifestation of 
experience is the c(mscious accompaniment or concomitant of 
that type of organic behaviour which includes all 
reflex and instinctive acts This affords the primordial 
tissue of experience, including a conscious awareness 
of the stimulating presentations which initiate organic 
behaviour and the kmaesthetic presentations which accompany 
It Thus arises an awareness of the development of the instinctive 
situation. Perceptual intelligence depends upon associative 
re-presentation — the earlier phases of a presented situation 
calling up a revival of the whole previous experience before its 
later phases are again actually presented. Through the process 
of inhibition, to the clearer understanding of which physiology 
IS daily contnbutmg fresh data, the actual development through 
behaviour of the later phases of the situation is checked, and 
an acquired modification of the behaviour results. The whole 
range of perceptual intelligence m animals illustrates the manner 
m which accommodation to varied circumstances is reached 
On these foundations in varied experience conceptual intelligence 
IS developed. The early stages of its development, .whether in 
the child, in whom it unquestionably occurs, or in the higher 
animab, m which it is not improbably incipient, are difficult 
to determine on the basis of observation of its expression in 
behaviour or conduct. BUt the distinguishing features of con- 
ceptual as contrasted with perceptual intelligence are the 
comparison of situations with a view to their analysis, the 
disentangling of factors which are of importance for some 
purpose of interpretation or of conduct, and the attitude of 
mind which is expressed by saying that the particular case is an 
example of what experience has slrawn to be, in technical phrase, 
universal, and is reahzed as such. Under the comprehensive 
phrase, mtrfhgence in animals, this may or may not be included. 

For bterature, see under Ixermcx. (C. Lu M ) 

INTINDANT (from Lat tntmdeifs, pres part of intenderej 
to apply the mind to, to watch over ; cf “ superintendent ”), 
the name used m early times in France to designate a functionary 
invested by the king with an important and durable commission.^ 
As early as the T4th century the title of intend entes or super- 
intendmtts fintmeiarum was riven to the commissaries appointed 
Iw the king to levy the ataes, or temporary subsidies In the 
century Francis I created the intmdants des finances, 
permanent functfenaries who fomed the central and superior 

* In permany the title tntendmt is applied to the head of public 
instihitions, more partteularly to the hf^ officials in charge Of Court 
theafcras, royal nardeas, palaces and theSke The director of certain 
civic theatres is now also sofnrtwnea otpled Intendant The title 
GeneraitnUndant implies the aama o£&cial duties, but higher rank 
In the German army the TnUndantur corresponds to me Briti^ 
quartmnaster-generaVs and 'financial deparnnents of tiie War 
Offiee, the French utfendoMCe milUatre Subordinate %o these ate 
the tntendmsM, under general uffioers commanding, 

the heads of which are in .Germany called KarpsA^^endantpu, and in 
France tnUniantS'f^^aux^ intendanh mlitatres, dkc. (see Army, 
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admmistFatioii m fiaancial matters. Tliey took the place of the 
generaux des finances and the “ treasurers o£ France/’ who became 
provincial, functionaries in the various ghUrdiUs. Th^mtenJanis 
des finances existed untiithe end of the anc$en r^gma } th^ were 
at first under the authority efi the surtntendani, and subsequently 
under that of the conttdUur general des finances. The intendants 
dks proomces date firocn the last thirty years of the 16th century. 
They were commissanes sent 1 :^ the king with wide powers to 
restore order m the provinces alter the civil wars. Their functions 
were at first extraordinary and temporary, but a few were 
retained as peimaoent state ofikiab, and m course of time they 
came to be fair^ generally distribute over the whole kingdom 
The existing territonal divisions were not disturbed, each 
intendant being placed over a genhalite, save m some coses where 
shgbt modifications were necessary for admmistrative purposes 
In their functions, however, there is another element worthy of 
notice In the 13th and 14th centuries the monarchy had 
organized a species of inspection {ehevauclUe'y over the provincial 
functionaries, which was performed by the maiires des requHes, 
and this the reform ordinances of the 16th century sought to 
revive. This inspectorate passed to the tntendani, who b^ame 
the resident local inspector and supervisor of all the other 
functionaries m his district , its connexion with tlie old chevasechie 
IS plamly shown by the fact that the mtendants were almost 
invariably selected from the uieAtves des requites. The early 
mtendants bad naturally been largely concerned with the troops , 
eventually special military mtendants (the only ones that exist 
m modern French law) were created, but the mtendants des 
pramnees retained certain military duties, notably those relating 
to the housing of the troops 

The early intendants were called indifferently mUndants de 
fusitce or mtendants de finances^ their full official title being 
intendants de justtre, police et finances, et comnnssatres dipartis 
dans les generahUs die royaume pour Vexhutian des ordres de Sa 
Mafeste. This title shows the wide range of their duties, the 
word “ pohee ” in this connexion connoting general admmistra* 
tioo. Not being officers of the king, but merely commissaries, 
they could always be recalled, and their powers were fixed by 
the commission they received from the king. As their functions 
became pre-eminently administrative the laws of the 17 th and 
i8tb centuries referred many questions to them decision, and, 
in this respect, their powers were determined by law They 
became the direct general representatives of the king m each 
giniredite, with authority over the other officials, whom they 
were empowered to censure, suspend or sometimes even replace. 
They were in constant touch with the king’s counal, with which 
they were connected by their origmai rights as maiires des requites. 
In the first half of the 17 th century they encountered some 
opposition from the governors qf provinces, who had formerly 
been the direct political representatives of the crown, and also 
from the parliaments, which traditionally mterven^ m the 
administration, especially means of arrets de reglement 
(derisions, from which there was no appeal, relating questions 
of procedure, civil law or custom). The intendants, however, 
were ooergetically supported, and so complete was their triumph 
that in the 18th century governors of provinces could not enter 
upon their duties without formal lettres de residence. 

The intendants had wide powers m the drawing by lot of the 
mibtia and m the royal corvees for the making and repair of the 
high reads, and were largely concerned with the administration 
of the taslle, in which they effected useful reforms They wo-e the 
sole administrators of the prineipal direct and indueet imposts 
cheated in the second hall of the 17th centvny and in the xSth 
century, and had full powers to settle dispiutes arising out of 
these taxes Owing to the vast size of the districts allotted to the 
intendants (there were na more than thirty'two mtendants fn 
17&&X diey often felt, the need of assistants. As commissaries 
at the king, they could delegate their powers to sui-delegnes, 
who were, however, not rc^al officials, but merely asandatories 
of the iatendaiEL Decisions of the mtendant could be earned 
to ^e ki^a comedy and those of the sub-dibegui to the 
intem^nt i 


See Gabnel Hanotaux (Mginee 4» FinsHHchon des intendants des 
protnmees (1884) ; lyArbow de Jabamviik, VAdmmisteatton des 
inUndanis d’afirds Iss arohms de I' Aube (i99o) , Pi Aedasqheff, 
Protnntsalnaya admmtstratstya vo frantsn ve posfiednoj/o ponou 
starago poryadha: provintsteuny Intendanty (St Petersburg, igoom 
*906^* (J. P E ) 

INTENT (from Lat intendere, to stretch out, extend, particularly 
in the phrase intendere antmutn, to turn one’s mmd to, purpose), 
in law, the purpose or ol^'ect with which an act is done The 
question of mtent is important with reference both to civil and 
criminal responsibility. Bncfly, it may be said that in cnmmal 
law the constituent element of an offence is the mens rea or the 
guilty mtent. The commission of an act without the intent 
IS not, as a general rule, sufficient to constitute a crime, nor, 
on the other hand, does the existence of a guilty intent without 
commission of the act amount to the legal conception of a gnme 
(see Ckimiktal Law) In the case of civil wrongs, in general, 
the opposite holds good. A wrongful act done to the person or 
property of another carries with it legal habiKty, irrespective 
of the motive with which the act was done (see Tort). In refer- 
ence to the construction of contracts, wills and other documents, 
the q^tion of mtention is material as showing the sense and 
meaning of the words used, and what they were intended to effect. 

INnHAMNA LFRENAS, an ancient town of Italy m the 
Volseian territory near the modem Pignataro Interamna, 5 m. 
S E of Aquinum ; the additional name distingaishcs it from 
Interamna Praetuttianorum (mod. TCrumo) and Interamna 
Nahartium (mod Term). It was founded by the Romans 
as a Latin colony in 312 b.c, as a military base m the war aj^amst 
Sammum, no fewer than 4000 colonists being sent thither. 
It was among the Latin colonies which m 2o<) b c. refused to 
supply further contingents or money for the Hannibalic war. 
It be^me a mumcifnum with the other I.atm colonics, but we 
hear no more of it — mainly, no doubt, because it lay off the 
Via Latina Livy’s description of it as on the Via I.Jitina is not 
strictly accurate-, and cannot he used as an indication that the 
former course of the Via Latina was through Interamna Tlie 
city lay on a hill on the N bank of the Lins, between two of its 
tributanes, thus la.cking natural defences on the N side alone 
Many inscriptions have been found, and there are considerable 
remains of antiquity. One inscnptwn bears the date a d 408, 
and the site was occupied in the middle ages by a castle called 
Terarae or Tternune. (T As ) 

INTERCALARY (from l^at intrreedare, to proclaim, calare, 
the insertion of a day in the calendar), a term applied to a month, 
day or days inserted between other months or days in order to 
adjust the reckoning of trnie, based on the revolution of the earth 
round the sun, the day, and of the moon round the earth, the lunar 
month, to the revolution of the earth round the sun, the solar 
year (see Calendar) From the meaning of something inserted 
or placed between, intarcalary is used for something whirii 
interrupts a series, or comes between two types. In botany, the 
terra is used of growth which is not apical but somewhere between 
the apex and base of an organ, such as the growth m length of 
an Ins leaf, or of the intemode of a grassrhaulm 
INTERCaLUMNIATION, in architecture, the distance between 
the columns of a peristyle, generally referred to m terms of 
the lower diameter of the column They are thus set forth by 
Vitruvius (w. 2): (a) Pyonostylc, equal to ij diameters; 
(k) .^srtyle, 2 diameters ; (c) Eustyle, 2| diameters (which was 
the proportion preferred by him) ; (<f) Diastyle, 3 diameters ; 
and (e) Araeostyle or wide spac«l, 4 diameters, a span only 
possibf^when the ariffiitrave was m wood. Vitruvius’s definition 
would seem to apply only to examples with which he was 
acquainted m Rome, of to Greek temples described by authors 
he had studied In the earlier Doric temples the mtercolumnia- 
tiwi IS sometimes less than one diameter, and it increases gradu- 
alfy as the style developed ; thus in the Parthenon it is 1 f, in the 
Temple of Diana Propyla^ at Eleusis, 1 f ; and in the portico 
at Delos, ai. The intercoltrmniations of the columns of the 
Ionic Order are ayeater, averagii^ 2 diameters, but then the 
retarive proporritm of height to diameter in the column has to 
1 be taken into aceount, as also the width of the peristyle. Thus 
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in the temple of Apollo Branchidae, where the columns are 
slender and over lo diameters in height, the intercolumniation 
is I f , notwithstanding its late date, and m the Temple of Apollo 
Smintheus in Asia Minor, in which the peristyle is pseudo- 
dipteral, or double width, the intercolumniation is just over ij 
Temples of the Corinthian Order follow the proportions of those 
of the Ionic Order. 

INTERDICT (Lat, mterdictum, from inlerdtcere, to forbid by 
decree, lit., interpose by speech), m its full technical sense as 
an ecclejjiastical term, a sentence by a competent ecclesiastical 
authority forbidding all celebration of public worship, the 
administration of some sacraments (baptism, confirmation and 
penance are permitted) and ecclesiastical burial. From general 
interdicts, however, are excepted the feast days of Christmas, 
Easter, Whitsunday, the Assumption and Corpus Christi. An 
interdict may be either local, personal or mixed, according as 
It applies to a locality, to a particular person or class of persons, 
or to a particular locality as long as it shall be the residence of 
a particular person or class of persons. Local interdicts again 
may be either general or particular ; in the latter instance they 
refer only to particular buildings set apart for religious services. 
An interdict is a measure which seeks to punish a population 
or a religious body (e g a chapter) for the fault of some only of 
its members, who cannot be reached separately. It is a penalty 
directed against society rather than against individuals. In 
869 Hincmar of Laon laid his entire diocese under an interdict, 
a proceeding for which he was sei'erely censured by Hincmar of 
Reims. In the Chromcle of Ademar of Limoges [ad ann. 994) 
It IS stated that Bishop Alduin introduced there “ a new plan for 
punishing the wickedness of his people ; he ordered the churches 
and monasteries to cease from divine worship and the people to 
Abstain from divine praise, and this he called excommunualion ” 
(see Gieseler, Kirchenge<!ch. iii. 342, wheie also the text is given 
of a proposal to a similar effect made by Odolric, abbot of St 
Martial, at the council of Limoges in 1031). It was not until 
the tith century that the use of the interdict obtained a recog- 
nized place among the means of discipline at the disposal of the 
Roman hierarchy, which used it, without great success, to bring 
back the secular authorities to obedience. Important historical 
instances of the use of the interdict occur in the cases of Scotland 
under Pope Alexander IIL in ii8i, of France under Innocent III 
m 1200, and of England under the same pope m 1209. So 
far as the interdict is “ personal,” that is to say, applied to a 
particular individual, it may be regarded as a kind of partial 
excommunication ; for instance, a bishop may, for certain 
faults, be interdicted from entering the church {ab mgressu 
eedestae), that is, without being excommunicated, he must not 
celebrate or assist at the celebration of divine offices. Interdicts 
cease at the expiration of the term, or by removal (relaxaito). 
General and local interdicts are no longer in use 

See the canonists in tit 39 hb v , De sentfintia eriommun , dec. , 

L Ferraris, Prompta btbltoiheca canomva, «&c , s v " Interdictum. ’’ 

Interdict, in Scots law, is an order of court pronounced on 
cause shown for stopping any proceedings complained of as 
illegal or wrongful. It may be resorted to as a remedy against 
all encroachments either on property or possession. For the 
analogous Englbh practice see Injunction. 

INTERDICTION, in Scots law, a process of restraint applied 
to prodigals and others who, “ from weakness, facility or 
profusion, are liable to imposition.” It is either voluntary or 
judicial. Voluntary interdiction is effected by the prodigal 
himself, who executes a bond obliging himself to do no deed 
which may affect his estate without the assent of certam persons 
called the “ interdictors.” This may be removed by the court 
of session, by the joint act of the interdictors and the interdicted, 
and by the number of interdictors being reduced below the 
number constituting a quorum. Judicial interdiction is imposed 
by order of the court, either moved by an mterested party or 
acting in the exercise of its noMe offiatm, and can only be 
removed by a similar order. Deeds done by the interdicted 
person, so far as they affect or purport to affect his heritable 
estate, are reducible, unless they have been done with the 
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consent of the interdictors. Interdiction has no effect, however, 
on movable property. 

INTERBSSE TERMINI (Lat. for “ mterest in a term ”), m 
law, an executory interest, being the right of entry which the 
grant of a lease confers upon a lessee. Actual entry on the 
lands by the lessor converts the right into an estate. If the 
lease, however, has been created by a bargain and sale or by 
any other conveyance under the Statute of Uses, which does 
not require an entry, the term vests m the lessee at once. An 
tnterase termtnt gives a cause of action against any person 
through whose action entry by the lessee or delivery of possession 
to him may have been prevented. An interesse termini is a right 
tn rem, alienable at common law, and transmissible to the 
executors of the lessee. 

INTEREST, etymologically a state or condition of being 
concerned in or having a share in anything, hence a legal or other 
claim to or share in property, benefits or advantages Further 
developments of meaning are found in the application of the 
word to the benefits, advantages, matters of importance, &c., 
in which “ interest ” or concern can be felt, and to the feeling 
of concern so excited ; hence also the word is used of the persons 
who have a concern m some common “ interest,” e g the trading 
or commercial interest, and of the personal or other influenic 
due to a connexion with specific “ interests ” The word is 
derived from the Latin interesse (literally ” to be between ”), 
to make a difference, to concern, be of importance. 'I’he form 
which the word takes in English is a substantival use of the 3rd 
person singular of the present indicative of the Latin verb, 
and IS due to a similar use in French of the older interest, modern 
interet. The earlier English word was mteress, which survived 
till the end of the 17th century , the earliest example of “interest ” 
in the Neio English Dictionary is from the Rolls of Parliament 
of I4S0 t 

These meanings of “ interest ” are plainly derived from the 
ordinary uses of the Latin interesse The origin of the application 
of the word to the compensation paid for the use of money or 
for the forbearance of a debt, with which, as far as present 
English law is concerned, this article deals, forms part of the 
history of Usury and Money-Lending (q.v ) By Roman law, 
where one party to a contract made default, the other could 
enforce, over and above the fulfilment of the agreement, com- 
pensation based on the difference {id quod interest) to the creditor's 
position caused by the default of the debtor, which was techni- 
cally known as mora, delay. This difference could be reckoned 
accordmg as actual loss had accrued, and also on a calculation 
of the profit that might have been made had performance been 
earned out. Now this developed the canonist doctrine of damnum 
emergens and lucrum cessans respectively, which played a con- 
siderable part in the breaking down of the ecclesiastical pro- 
hibition of the taking of usury. The medieval lawyers used the 
phrase damna et interesse (in French dommages et mtnets) for such 
compensation by way of damages for the non-fulfilment of a 
contract, and for damages and indemnity generally. Thus 
interesse and interet came to be particularly applied to the charge 
for the use of money disguised by a legal fiction under the form 
of an indemnity for the failure to perform a contract. 

At English common law an ^eement to pay mterest is not 
implied unless in the case of negotiable instruments, when it is 
supported by mercantile usage. As a general rule therefore debts 
certain, payable at a specified time, do not carry interest from 
that time unless there has been an express agreement that they 
should do so. But when it has been the constant practice of 
a trade or business to charge interest, or where as between the 
parties mterest has been always charged and paid, a contract 
to pay mterest is implied. It is now provided by the Civil 
Procedure Act 1833 that, “ upon all debts or sums certain 
payable at a certain time or otherwise, the juiy on the trial of 
any issue or in any inquisition of damages may if they shall think 
fit allow mterest to the creditor at a rate not exceeding the 
current rate of mterest, from the time when such debts or sums 
certain were payable, if such debts or sums be payable by virtue 
of some written instrument at a certain time , or if payable 
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Otherwise, then from the time when demand of payment shall 
have been made m writing, so as such demand shall give notice 
to the debtor that interest will be claimed from the date of such 
demand until the term of payment : provided that interest shall 
be payable in all cases in which it is now payable by law.” 
Compound interest requires to be supported by positive proof 
that It was agreed to by the parties ; an established practice to 
account in this manner will be evidence of such an agreement. 
When interest is awarded by a court it is generally at the rate of 
4 % ; under special circumstances 5 % has been allowed. 

INTERFERENCE OF LIGHT. § i. This term ^ and the ideas 
underlying it were introduced into optics by Thomas Young. 
His Bakerian lecture on “ The Theory of Light and Colours ” 
(Phi Trans , 1801) formulated the following hypotheses and 
propositions, and thereby laid the foundations of the wave 
theory : — 

Hypotheses 

(i ) A luminiferous aether pervades the universe, rare and elastic 
in a high degree. 

(11 ) Undulations a^^e excited in this aether whenever a body 
becomes luminous 

(ill ) The sensation of different colours depends on the different 
frequency of vibrations excited by the light in the retina 

(iv ) All material bodies have an attraction for the aethereal 
medium, by means of which it is accumulated in their substance, 
and for a small distance around them, m a state of greater density 
liut not of greater elasticity. 

Propositions 

(i ) All impulses are propagated m a homogeneous clastic medium 
with an equable velocity. 

(n ) .\.n undulation conceived to originate from the vibration of a 
single particle must expand through a homogeneous medium in 
a spherical form, but with different quantities of motion m different 
parts 

(ill ) A portion of a spherical undulation, admitted through an 
aperture into a quiescent medium, will proceed to be further pro- 
pagated rectilinearly in concentric superfices, terminated laterally 
by weak and irregular portions of newly diverging undulations 

(iv ) When an undulation arrives at a surface which is the limit 
of mediums of different densities, a partial reflection takes place, 
proportionate in force to the difference of the densities 

(v) When an undulation is transmitted through a surface ter- 
minating different mediums, it proceeds in such a direction that 
the sines of the angles of incidence and refraction are in the constant 
ratio of the velocity of propagation in the tivo mediums 

(vi ) When an undulation falls on the surface of a rarer medium, 
so obliquely that it cannot be regularly refracted, it is totally re- 
flected at an angle equal to that of its incidence 

(vii ) If eouidistant undulations be supposed to pass through a 
medium, of which the parts are susceptible of permanent vibrations 
somewhat slower than the undulations, their velocity will be some- 
what lessened by this vibratory tendency , and, in the same medium, 
the more, as the undulations are more frequent 

(vui J When two undulations, from different origins, coincide either 
perfectly or very nearly in direction, their joint effect is .1 com- 
bination of the motions belonging to each 

(ix ) Radiant light consists in undulations of the luminiferous 
aether 

In the Philosophical Transactions for 1803, Young refers to his 
discovery of “ a simple and general law.” The law is that 
” wherever two portions of the same light airive at the eye by 
different routes, either exactly or very nearly in the same direc- 
tion, the light Incomes most intense where the difference of the 
routes IS a multiple of a certain length, and least intense m the 
intermediate state of the interfering portions ; and this length 
IS different for light of different colours ” 

This appears to be the first use of the word interfering or 
interference as applied to light. When two portions of light 
by their co-operation cause darkness, there is certainly ” interfer- 
ence ” in the popular sense ; but from a mechanical or mathe- 
matical pomt of view, the superposition contemplated in pro- 
position viii would more naturally be regarded as taking place 
without interference. Young applied his principle to the explana- 
tion of colours of striated surfaces (gratings), to the colours of 
thin plates, and to an experiment which we shall discuss later 

* The word "interference” as formed, on the false analc^ of 
such words as "difference,” from "to interfere,” which originally 
was applied to a horse striking (Lat fertre) one foot or leg against 
the other. 


in the improved form given to it by Fresnel, where a screen 
is illuminated simultaneously by light proceeding fiom two 
similar sources. As a preliminary to these explanations we 
require an analytical expression for waves of simple type, and 
an examination of the effects of compounding them. 

§ 2 Plane Waves of Simple Type — Whatever may be the cha- 
racter of the medium and of its vibration, the analytical expression 
for an infinite train of plane waves is 

Acos j “^(Vl-a!)-H« I (I), 

m which \ represents the wave-length, and V the corresponding 
velocity of propagation The coefficient A is called the amplitude, 
and Its nature d(^nds upon the medium and may here lie left an 
open question The phase of the wave at a given time and place is 
represented by a The expression retains the same value whatever 
integral number of wave-lengths be added to or subtracted from a. 
It IS also periodic witli respect to t, and the period is 

r---X/V (2) 

In experimenting upon sound we aie able to determine indcpendentJy 
r, X, an<l V , but on account of its smallness the penoilic time of 
luminous vibrations eludes altogether our means of observation, 
and is only known indirectly from X and V by means of (2) 

There is nothing arbitrary m the use of a circular function to 
represent the waves As a general rule this is the only kind ot wave 
which can be propagated without a change of form * and, e\in m 
the exceptional cases where the velocity is independent of wave- 
length, no generality is really lost by this procedure because in 
accordance with Fourier’s theorem any kind of periodic wave may 
lie regarded as compounded of a senes of such as (i), with wa\c- 
lengths in harmonical progression 

A well-known characteristic of waves of type (i) is that .my 
1 numl)er of trains of various amplitudes and phases, but of the same 
wave-length , are equivalent to a single tram of the same tvpe Thus 


aAcosj 

~(V^ -./) + « j-3Aco8a.co8“ (Vf-*)- XAsmu. sin— 

A ) \ X 

{Vt-x) 


-Pros j 

(1), 

where 

P* - (S A cos a)* + 2( A sin a)^ 

(4). 


J( A COB a) 

(5) 

An important jmrticular case is that of two component train 
Acos 1 ^(V/-») + o 1 +k'coa 1 ^(Vf-a;)4-a' | 
-Peog j ^(Vf-i!) j , 

IS onlv 

where 

j>-' ^ A*'' A'* + 2A A'co 8 (« - b') 

(<’) 


The comjxisition of vibrations of the same period is piccisely 
analogous, as was pointed out by Fiesnel, to the composition of 
forces, or indeed ot any other two-dimensional vector quantities 
The magnitude of the force corresponds to the ainjihtude of the 
vibration, and the inclination of the foice corresponds to the phase 
\ group ot forces, of etjual intensity, represented by lines ilrawn 
from the centre to the angular points ol a regular jioligon, con- 
stitute a system in equilibrium. Consequently, a sy stem ol vibra- 
tions of equal amplitude and of phases symmetrically distributed 
round the period hiaus a zeio resultant 

According to the phase - relation, determined by (o-a'), the 
.implitude of the resultant may vary from (\ - A') to (\ + \') If 
A' and A are equal, the minimum resultant is zero, showing that 
two equad trains of waves may neutralize one another. This happens 
when the phases are opposite, or differ by half a (complete) period, 
and the effect is that destnbed by Young as " interference 

§ 3 Intensity — The intensity of light of given wave-length must 
depend upon the amplitude, but the precise nature of the relation is 
not at once apparent We are not able to appreciate by simple 
inspection the relative intensities of two unequal lights , and, when 
we say, for example, that one candle is twice as bright as another, 
we mean that two of the latter burning independently would give 
us the same light as one of the former This may be regarded as 
tlie definition , and then expenment may be appealed to to prove 
that the intensity of light from a given source value's mversciv as 
the square of the distance But our conviction of the truth of the 
law 18 perhaps founded quite as much upon the idea tliat somelhmg 
not liable to loss is radiated outwards, and is distributed m suc- 
cession over the surfaces of spheres concentric with tlie source, 
whose areas are as the squares of the radii The something can only 
be energy . and thus we are led to regard the rate at which energy 
IS propagated across a given area parallel to the waves as the measure 
of intensity ; and this is proportional, not to the first power, but to 
the square of the amplitude. 

§ 4 Resultant of a Large Humber of Vibrations of A rhitrary Phase.- 
We have seen that the resultant of two vibrations of equal amplitude 
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i» wholly dependent upon their phase-^relation, and it is of interest 
to inquire v^t we are to expect from the composition of a large 
number of equal vibrations of amplitude unity, and of arbitmry 
phascM. Tno intensity of the resnltant will of course depend upon 
the prease manner m wht^ the phases are dastntioted, and may 
vary from n* to zero. But is there a Uahmto intensity which becomes 
more and more probable iis » is increased without limit ? 

The nature of the question here raised is well illustrated by the 
spet^ case in which the possible phases are restricted to two opposite 
phases. We may then conveniently discard the Idea of phase, and 
regard the amplitudes as at random positive or negative If all the 
signs are the same, the intensity is «• , if, on the other hand, there 
are as many positive as negative, the result is rero But, although 
the mtensil^ may range from o to n*, the smaller values are much 
more probame than the greater. 

The simplest part of the problem relates to what is called m the 
theory of ppobaoilities the ex^tation ** of mtensity, that is, the 
mean intensrty to be expected after a great number of trials, in each 
of which the phases are taken at random The chance that all the 
vibrations are positive is a*", and thus the expectation of intensity 
corresponding to this contingency is a-" In like manner the 
expectation corresponding to the number of positive vibrations 
being (n - j) is 

2‘«.n.(n-2)V 


and so on. The whole expectation of intensity is thus 


Now the sum of the (m + x) terms of this senes is simply n, as may 
l>e proved by comparison of coeCfiaente of in the equivalent 
forms 

+ . . .)" 

The expectation of intensity is therefore n, and this whether « be 
great or small. 

The same conclusion holds good when the phases are unrestneted 
From (4), § 2, it \ r, 

P-n-|-22(os(a,-ai) ( 2 ), 

where under the sign of summation are to be included the cosines 
of the J»(« - 1) differences of phase When the phases are arbitrary, 
this sum is as likely to be positive as negative, and thus tfie mean 
value of 18 M 

riie reader must be on his guard here against a fallacy which 
has misled some high authorities We have not pro\e<l that when 
n 13 large tliere is any tendency for a single combination to ^ivc 
the mtensity equal to n, but the quite different proposition that in a 
large number of trials, in each of which the phases are rearranged 
arbitrarily, the mean intensity wiU tend more and more to the 
value n It is true that even in a single combination there is no 
reason why any of the cosines in (2) should be positive rather than 
negative, and fiom this we may infer that when n is increased 
the sum of the terms tends to vanish in comparison with the number 
of terms But, the number of terms being of the order «®, we can 
infer nothing as to the value of the sum of tlie senes m compansoo 
n 

Indeed it is not true that the intensity in a single combination 
approximates to n, when n is large It can be proved [Phil Mag , 
iSBo, 20, p. 73 , 1899, 47, p 246) that the prob^flity of a resultant 
intermediate m amplitude between r and r+drxs 

^3), 

The probability of an amplitude less than r is thus 

or, which is the same thing, the probability of an amplitude greatei 
than r IS 

(S). 

The acconroanying table g^ives the crgbabOities of intenwlies 
less than the fractions of n named m the column. For example, 
the probability of intensity less than « is 6321, 


05 

0488 

80 

5506 

•10 

20 

■tin 

1 00 

1-50 

6321 

7768 


•3296 

2 00 

! 8647 

•60 

451a 

3 00 

950a 


It will be seen that, however great n may be, there is a fair chance 
of considerable relative fluctuations of Intensity in consecutive 
combinations 


The mean intensity) expressed by 


rrfr, 


», as we have already seen, equal to n. 

It b with this mean intensity only that we are concerned in 
ordinary photometry. A source of light, such ais a candle or even 
a soda flame, may be regarded as corapo^d of a very large number 
of lummous centres disposed* tlirougliout a very sensible space , 
and, even though it be true that tlic intensity at a particular point 
of a screen Illuminated by it and at a particular moment of time 
13 a matter of chance, further proccasee of averE^tng must be gone 
through before anything is amved at of which our senses could 
ordinarily take cognizance In the smallest interval of time during 
which the e3r© could be impressed, there would be opportunity for 
any number of rearrangements of phase, due either to motions of 
the particles or to irregulanties m thesr modes of vibration And 
even if we suppos^ that each luminous centre was fixed, and 
emitted perfectly regular vibr.itions, the manner of composition 
and consequent intensity would vary rapidly from point to point 
of the screen, and in ordinary cases the mean illumination over the 
smallest appreciable area would correspond to a thorough averaging 
of the phase-relationships In this way the idea of the mtensity 
of a luminous source, independently of any questions of phase, is 
seen to be justified, and wc may properly say that two candles are 
twice as bright as one. 

§ 5. Interference Fringes — In Fresnel’s fundamental experi- 
ment light from a point O (fig 1) falls upon an isosceles prism 
of glass BCD, with the angle at C very little less than two right 
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angles The source of light may be a pm-hole through which 
sunlight enters a dark room, or, more convemently, the image 
of the sun formed by a lens of slxort focus (r or 2 in.). For actual 
experiment when, as usually happens, it is desirable to economize 
light, the point may be replaced by a line of light perpendicular 
to the plane of the diagram, obtained either from a linear source, 
such as the filament of an incandescent electric lamp, or by 
admitting light through a narrow vertical slit 

If homogeneous light be used, the light which passes Uirough 
the pnsm will consist of two parts, diverging as if from^mts Oj and 
O, symmetrically situated on opposite sides of tlie line CO Suppose 
a sheet of jiapex to be placed at A with its plane perpendicular to 
the line OCA, and let us consider what illumunation will be produced 
at diflerent parts of this paper. As O, and Ot are images of O, crests 
of waves must be supposed to start from them simultaneously. 
Hence they will arnve simultaneously at A, which is equidistant 
from them, and there they will reinforce one another Thus tlvcro 
will be a bright band on the paper parallel to the edges of the pnsm 
If P, be chosen so that the diflerence between PjOg and PjO, is 
half a wave - length (1 e, half the distance between two successive 
crests), the two streams of hght will constantly meet in such relative 
conditions as to destroy one another. Hence there will be a line 
of darkness on the paper, through Pj, parallel to the edges oi the 
pnsm At P„ where 0 «Pj exceeds 0 ,Pj by a whole wave-length, 
we have another bright band ; and at Pb, where 0,P, eocceods 0,P3 
by a wave-length and a half, another dark band ; and so on Hence, 
as everything is symmetrical about tiie bright band through A, the 
screen will be illuminated by a series of bright and dark bands, 
graduaQy shading into one another If the paper screen be moved 
parallel to itself to or from the pnsm, tiie locus of aU the successive 
poeaitionsof any one band wih (by the nature of the curve) obviously 
be an hyperbola whose foci are Oj and O*. Thus the interval between 
any two bands wdl increase in a more rapid ratio than does the 
distance of the screen from source of light But the intensity of 
the bnght bands diimnishes rapidly as the screen moves farther ofl , 
ao tha^ m order to measure their distanoe from A, it is better to 
substitute the eye (furnished with a convex lens) fof the screen. 
If we thus measure the distance APj between A and the nearest 
bright band, measure also AO, and oalcBlate (from the known 
matenai and form of ths prism, and the distance CO) the distance 
OxOb, It IS obviouB that we can deduce from them the lengths of 
OjP, and 0 *Pb. Their diflerewe is the length of a wave of the homo- 
geneous light experimented \rith. Though this is not the method 
actually employed for the parpose ‘fas it admits of little precision), 
It has been thus fully expateed here because it shows m a very 
sinmle the possibility of m^untw a wave-length. 

1116 difference between Oi^i and OgPi become# greater as AP. 
j IS greater. Thus it is clear that the bands are wore widely separated 
j the longer the waife4ength of the homogeneous light employed. Hepce 
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vthm we use white lights aod thu» have systems oi bauds ol every 
visible wave-length superposed, the band A will be red at its edges, 
the next bright bands will be blue at their inner edges and red at 
their outer edges But, after a few bands are passed, the bright 
ban^ due to one kind of light will gradually iUl up the dark bands 
due to another ; so that, while wc may count hundreds of euccessive 
bright and dark ba»s when homogeneoos light is used, with wlate 
light the bars become gradually 1«M and less deftned as they are 
farther from A, and finally merge into an almost uniform white 
iUnmnatioa of the srreen 

If D be the distance from O to A, and P be a point on the screen 
to the neighbourhood of A, then approximately 

OiP -OaP- vf{D»+ (u+m - ^{D*+ (u - i6 )“} =m 6/D, 
where OjOj=a6, APs*« 

Thus, if \ be the wave-length, the placea wheie the phases are 
accor^nt are given by 

M =»»XD/1> (1), 

n beinv an integer. 

If tne light were really homogeneous, tlie successive fnngcs 
would be similar to one another and unlimited m number ; more- 
over there would be no place that could be picked out by inspection 
as the centre of the system. In practice X vanes, and (as we have 
seen) the only place of complete accordance for all kinds of light 
13 at A, where u - o Theoretically, there is no place of complete 
discordance for all kmds of light, and consequently no complete 
blackness In consequence, however, of the fact that the range of 
sensitiveness of the eye »s limited to less than an " octave,'' the 
centre of the first dark band (on either side) is sensibly black, even 
when white light is employed , but it should be carefully remarked 
that the existence of even one band is due to selection, and that the 
formation of several visible bands is favoured by the capability of 
the retina to make chromatic distinctions within the visible range. 

The number of perceptible bands increases part passu with the 
approach of the light to homogeneity For this purpose there are 
two methods that may be used 

We may employ light, such as that from the soda flame, which 
possesses ab tmHo a rather high degree of homogeneity If the 
range of wave-length included be a corresponding number 

of interference fringes may be made visible The above was the 
number obtained by A H L Fizean Uamg vacuum tubes contain- 
ing, for example, mercury or cadmium vapour, A A Michelson has 
been able to go much farther The narrowness of the bright line 
of light seen m the spectroscope, and the possibility of a large 
number of Fresnel’s bands, depend upon precisely the same con- 
ditions , the one is ih truth as much an interference phenomenon as 
the other 

In the second method the original light may bo highly composite, 
and homogeneity is brought about witli the aid of a ^ctroscopc 
The analogy with the first method is closest if we use the spectro- 
scojiG to give us a line of homogeneous light m simple substitution 
for the artificial flame Or, following J B L Foucault and Fizeaii, 
wo may allow the white light to pass, and subsequently analyse the 
mixture transmitted by a narrow slit m tlie screen upon which the 
mterfereiice bands are thrown In the latter case we observe a 
channelled spectrum, witli maxima of brightness corresponding to 
the wave-lengths 6 m/(«D) In either case the number of bands 
observable is limited solely by the resolving power of the spectro- 
scope, and proves nothing with respect to the regularity, or other- 
wise, of the vibrations of the original hght, 

In lieu of the bipnsm^ reflectors may be invoked to double 
the original source of light. In one arrangement two reflected 
images ar$ employed, obtained from two reflecting surfaces nearly 
parallel ajid m the same plane. Glass, preferably blackened 
behind, may be used, provided the incidence be made sufficiently 
oblique In another arrangement, due to H, Lloyd, interference 
takes place between light proceeding directly from the original 
source, and from one reflected image . Lloyd 's experiment deserves 
to be better known, as it may be performed with great facility 
and without special apparatus. Sunlight is admitted horiron- 
tally into a darkened room through a slit situated in a window- 
shutter,, and, at a distance of 15 to ao ft , is received at nearly 
grazing incidence upon a vertical slab of plate glass. The leng^ 
of the slab in the direction of the light should not be less tton 
2 or 3 in., and for some special observations may advantageously 
be much increased. The bands are observed on a plane through 
the hinder vertical edge of the slab by meara of a hand-magnify- 
ing glass of from i to 2 in. focus. Tlie obliquity of the reflector 
IS, of course, to be adjusted according to the fineness of the bands 
required, 

From the mann^ of their formation it might appear that under 
no circumstances cOuld more than half the system be visible 
But according to Sir G. B. Ahy’s principle (sec below) the bands 


may be displaced if examined through a prism. In practice 
all that is necessary us tohold the mag^er somewhat excentne- 
ally. The bands may then be observed gradually to detach 
th^selves from the mirror, until at last complete system 
is seen, aa m Fresnel’s form of the experiment 
The fringes now under discussion are those which arise from the 
superposition of two simple and equal trains of waves whose dlrsc- 
tions are not quite paralleL If the to’o directions of propagation 
are inclined on opposite sides of the axis of x at small angles a, the 
expressions for two components of equal amplitude ore 

cos ^j^"^{Vf-vco8«-y sina[, 


and cos — {Vf - ■» cos a + y sm a) , 

so that the resultant is expresseil by 


from which it appears that tJic vibrations advance parallel to tlie 
axis of X, unchanged in type, and with a uniform vdocity V/cos a. 
Considered as depending on y, the vibration is a maximum when y 
sin a IS equal to O, \, 2X, iX, &c , corresponding to the centres of tlie 
bright bands, while for intermediate values jX, JX, Ac , there is no 
vibration 

From (r) wo see that the linear width A of the bands, reckoned 
from bright to bright or dark to dark, is 

A xx\D/b {2) 

The degree of homogeneity necessary for the approximate pei- 
fection of the Fresnel’s band may be found at once from (i) and 
(2). For if du be the change m u corresponding to the cliange d\, 
then 

du/X “ ndXfX (3) 


Now clearly du must be a small fraction of A, so that dX/X must be 
many times smaller than i/n, if the darkest places are to oe sensibly 
black But the phenomenon will be tolerably well marked if the 
piojiortional range of wave-length do not exceed i/2», provided, that 
IS, that the distribution of illumination over thm range bo not con- 
centrated towards the extreme j>arts 

So far wc have supjxjsed the sources at O,, Oj to be mathematic- 
ally small In practice, the source is an elongated slit, whose 
direction requires to be carefully adjusted to parallelism with the 
reflecting surface or surfaces By this means an important a<l- 
vantago is gamed in resjjcct of brightness without loss of deiinilion, 
as the various jiarts of the aperture give rise to coincident systems 
of bands 

The question of the admissible width of the slit requires considera- 
tion We will suppose that the light issuing from various parts of 
the aperture is without permanent phase-relations, as when the 
sUt IS backed immediately by a flame, or by an incandeacent fila- 
munt Regular interference can then only take place between light 
coming from corresponding parts of the two images, and a distinctioo 
must be drawn between the two ways in which the images may be 
Situated relatively to one another In Fresnel's experiment, whether 
carried out with the mirrors or with the bipnstn, the correepond- 
mg parts of the images are on the same side ; that is, the right of 
one corresponds to the right of the other, and the left of the one to 
the left of the other. On the other hand, in Lloyd's arrangement 
the reflected image is reversetl relatively to the original source ; the 
two outer edges coiTespondmg, as also the two inner Thus m the 
first arrangement the tsands due to various parts of the slit differ 
merely by a lateral shift, and the condition of distinctness is simply 
that the projection of the width of the sht be a small fraction of 
tlie wndth of the bands. From this it follows as a corollary that the 
limiting widtli IS independent of the order of the bands under 
examination It is otherwise in Lloyd's method. In this case the 
centreo of the systems of bands are the same, whatever part of 
the sht » supposed to be operative, and it is the distance apart of the 
images (1) that varies ITie bands corresponding to the various 
X>arts of the slit are thus upon different scales, and the resulting 
confusion must increase with the order of the bands. From (i) the 
corresponding changes m u and b are given by 
du^ -nXD db/b^, 

so that 

duIX^-ndbjb (,t) 


If db represents twice the width of the sht, (4) gives a measure of 
the resulting confusion in the bands. The important point is that 
the sht must be made narrower as n increases if the bands are to 
retain tlie same degree of distinctness. 

§ 6 Achromatic Interference Bands —VI t have already seen 
that m the ordinary arrangement, where the source is of white 
light entering through a narrow sht, the heterogeneity of the 
light forbids the visibility of more than a few bands. The scale 
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of the various band-systems is proportional to A. But this 
condition of things, as we recognize from (2) (see § 5), depends 
upon the constancy of b, i.e. upon the supposition that the 
various kinds of light all come from the same place. Now there 
IS no reason why such a limitation need be imposed. If we 
regard b as variable, we see that we have only to take b pro- 
portional to A, in order to render the band-interval A independent 
of colour. In such a case the system of bands is achromattc, 
and the heterogeneity of the light is no obstacle to the formation 
of visible bands of high order. 

These requirements arc very easily met by the use of Lloyd’s 
mirrors, and of a diffraction giating (see Diffraction) with which 
to form a spectrum White Tight enters the dark room through a 
slit m the window-shutter, and falls in succession upon a grating 
and an achromatic lens, so as to form a real diffraction spectrum, 
or rather a senes of such, in the focal plane The central image and 
all the lateral coloured images except one are intercepted by a 
screen The spectrum which is allowed to pass is the proximate 
source of light in the interference experiment, and since the deviation 
of any colour from the central white image is proportional to \, it 
IS only necessary to arrange the mirror so that its plane passes 
through the white image in order to reahre the conditions for the 
formation of achromatic bands. 

When a suitable grating is at hand, the experiment m this form 
succeeds very well If we are satisfied with a less perfect fulfilment 
of the achromatic conditions, the diffraction spectrum may be 
rt placed by a jinsmatic one, so arranged that d{\lb)~o for the 
most luminous rays the bands are then achromatic m the sense 
that the ordinal y telescope is so In this case there is no objection 
to a merely Mrtual snectrum, and the experiment may be very 
simply executed with Lloyd’s mirror and a prism of (say) 20° held 
just in front of it 

Ihe number ot black and white bands shown by the prism is not 
so great as might lie expected The lack of contrast that soon 
supervenes can only be due to imperfect supcrixisition of the various 
component systems lhat the fact is so is at once proved by ob- 
serving according to the method of Fizeau , for the spectrum from 
a slit at a very moderate distance out is seen to be traversed by 
bands If the adjustment has been properly made, a certain region 
in the yellow -green is uninterrupted, while the closeness of the 
bands increases towards the other end of the spectrum So far as 
regards the red and blue lays, the original bands may be considered 
to be already obliterated, but so far as regards the central rays, to 
be still fairly defined Under these circumstances it is remarkable 
that so little colour should be apparent on direct inspection of the 
bands It would seem that the eye is but httle sensitive to colours 
thus presented, perhaps on account of its ow n want of achromatism 

§ 7 Airy'i Thfory of the White Centre — If a system of Fresnel’s 
bands be examined through a prism, the central white band 
undergoes lui abnormal displacement, which has been supposed 
to be inconsistent with theory The explanation has been sliown 
by Airy {Phil 1 /t/g , 1833, 2, p. i6i^ to depend upon the peculiar 
manner m which the white band is in general formed. 

" Any one of the kinds of homogeneous light composing the 
incident heterogeneous light will prcxluce a series of blight and dark 
bars, unlimited in number as far as tlie mixture of light from the 
two jiejicils extends, and undistingiushable in quahty llie con- 
sideration, theielore, of homogeneous light will never enable us to 
determine which is the jioiiit that the eye immediately' turns to as 
tlie centre of the fringes What then is the physical circumstance 
that determines the centre of the fringes ? 

" The answer is very easy For different colours the Isars have 
different breadths If then the bars of all colours coincide at one 
part of the mixture of light, they will not coincide at any other 
part , but at equal distances on both sides from that place of coin- 
cidence they will be equally far from a state of coincidence If then 
ive can find w’here the bars of all colours coincide, that point is tlie 
centre of the Iringes 

“It apjx'ars then that the centre of the fringes is not necessarily 
the point where the two pencils of light have described equal paths, | 
but IS detei mined by considerations of a perfectly different Kind . . . 
The distinction is important in this and m other expenments ’’ 

The effect in question depends upon the dispersive pow’er of the 
jxism If e be the linear shifting due to the pnsm of the originally 
central Iwuid, v must be regarded as a function of X Measured from 
the original centre, the position of the «»■*» bar is now 
e + iiXD/h 

I he comcidence of the various bright bands occurs when this quantity 
is as independent as possible of X, that is, Achen n is the nearest 
integer to 


or, as Airv expressesit m terms of the width of a band (.\), m = - dv/dA 


The apparent displacement of the white band is thus not v simply, 

I but 

V - AdvfdX (2) 

The signs of dv and dA being opposite, the abnormal displacement 
IS in addition to the normal effect of the prism But, since dvfdA, 
or dv/d\, IS not constant, the achromatism of the white band is less 
perfect than when no prism is used 

If a gratmg were substituted for the prism, v would vary as \, 
and (2) would vanish, so that in all orders of spectra the white band 
would be seen undisplaced 

In optical experiments two trains of waves can mterfero only 
w’hen they have their origm in the same source Otherwise, as it is 
usually put, there can be no permanent phase-relation, and therefore 
no regular interference It should be understood, howecer, that 
this IS only because trams of optical waves are never absolutely 
homogeneous A really homogeneous tram could main tarn a 

E rmanent phase-relation with another such tram, and, it may 
added, would of necessity be polarized in its character. The 
peculiarities of polarued light with respect to mterfercnce are treated 
under Polarization of Light 

In a classical experiment interference-bands were employed to 
examine whether light moved faster or slower in glass than in air 
For this purpose a very thin piece of glass may be interposed in tho 
path of one of the mtcrftiing rays, and the resultmg displacement 
of the bands is such as to indicate that the light passing thiough 
the glass is retarded. In a better foiin of the experiment two pieces 
I of parallel glass cut from the same plate are interposed between the 
prism and the screen, so that the lays from Oj (fig i) pass thiough 
one part and those from through tlie other So long as these 
pieces are parallel, no shifting takes place, but if one be slightly 
turned, the Lands are at once displaced In the absence of dispersion 
the retardation R due to the plate would be independent of X, 
j and therefore completely compensated at the point determined by 
I m = DR//>, but when there is dispersion it is accompanied by a 
fictitious displacement of the frmges on the iirinciple explained by 
Viry, as was shown by blokes 

Before quitting this subject it is proper to remark that Fresnel’s 
I bands are more mfluenced by diffraction than their discoverer 
supposed On this account the fringes are often unequally broad 
and undergo fluctuations of brightness A moie precise calculation 
has been given by H F Weber and by H Struve, but the matter 
IS too complicated to be fuither considered here The observations 
of Struve appear to agree well with the corrected theory 

§ 8. Colours of Thin Plates — These colours, familiarly known 
as those of the soap-bubble, are seen under a variety of conditions 
and were studied with some success by Robert Hooke under 
the name of “ fantastical colours ” {Mtcrographta, 1664) The 
inquiry was resumed by Sir Isaac Newton with his accustomed 
power (“ Discourse on Light and Colours,” 1675, Optieks, 
book ii.), and by him most of the laws regulating these pheno- 
mena were discovered Newton experimented especially with 
thin plates of air enclosed by sbghtly curved glasses, and 
the coloured rings .so exhibited are usually called after him 
“ Newton’s rings.” 

The colours are manifested m the greatest purity when the re- 
flecting surfaces are limited to those which bound the thin film. 
I his IS the case ot the soap-bubble. When, as is m other respects 
more convouieiit, two glass plates enclosing a film of air are sub- 
stituted, the hght under examination is hable to be contaminated 
by that reflected from the outer surfaces A remedy may be found 
m the use of wedge-shaped glasses so applied that the outer surfaces, 
though parallel to one another, are inclined to the inner operating 
surfaces By suitable optical arrangements the two portions of 
light, desired and undesirrd, may then be separated 

In his first essay upon this subject Thomas Young w-as able to 
trace the formation of these colours as due to the interference of 
light reflected from the two surfaces of the plate ; or, as it W'ould be 
preferable to say, to the superposition of the two reflected vibrations 
giving resultants of variable magnitude according to the phase- 
relation A difficulty here presents itself which might have proved 
insurmountable to a less acute mquirer The luminous vibration 
reflected at the second surface travels a distance lacrcased by 
twice the thickness of the plate, and it might naturally be supposed 
that the relative retardation w'ould be measured by this quantity 
If this were so, the twe vibrations reflected from the surfaces of an 
infinitely thm plate would be in accordance, and the intensity of the 
resultant a maximum The facts were notoriously the reverse 
At the place of contact of Newton’s glasses, or at the tlumiest part 
of a soap-film just before it bursts, the colour is black and not white 
as the explanation seems to require Young saw that the reconciha- 
tion lies in the circumstance that the two reflections occur under 
different conditioi)s, one, for example, as the light passes from air to 
water, and the second as it passes from water to air Accordmg to 
mechanical principle? the second reflection involves a cbtmge of 
sign, equivalent to a gam or loss of half an undulation, When a 
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series of waves constituting any particular coloured light is reflected 
from an infinitely thm plate, the two partial reflections are m 
absolute discordance and, if of ei^ual intensity, must give on super- 
ixwition complete darkness. With the aid of this pnnciple the 
sequence of colours in Newton's rings is explained m much the 
same way as that of interference fringes (above, § 5) 

The complete theory of the colours of thm plates requires us to 
take account not merely of the two reflections already mentioned 
but of an infinite series of 
such reflections This was 
first effected by S D Poisson 
for the case of retardations 
which are exact multiples of 
the half wave-length, and 
afterwards more generaJlyby 
Sir G B Airy {Camb. Phtl 
Trans , 1832, 4, p 409) 

In fig 2, ABF IS the ray, perpendicular to the wave-front, re- 
flected at the upper surface, ABCD 12 the ray transmitted at B. 
reflected at C and transmitted at D , and these are accompanied 
by other rays reflected internally 3, 5, &c , times The first step is 
to calculate the retardation S between the first and second waves, so 
lar as it depends on the distances travelled m the plate (of index /i) 
and in air 

If the angle ABF = 2#, angle BCD = 2a' and the thickness of 
plate = /, ive have 

S -./i(BC + CD) -BG 

- 2/xBC - aBC sin a sm a' 2/xBC(i - sin *a') 
-=2;tdcosa' (i) 



Fig. 2. 


In (1) a' IS the angle of refraction, and we see that, contrary to 
what might at first have been expected, the retardation is least 
when the obliquity is greatest, and reaches a maximum when the 
obliquity is rtio or the incidence normal. If we represent all the 
vibrations by complex quantities, from which finally the unaginary 
parts are rejected, the retardation 3 may be expressed by the intro- 
duction of the factor e“« 3 , where afid K — zirjX 

At each reflection or refraction the amplitude of the incident wave 
must be supposed to be altered by a certain factor which allows 
room for the reversal postulated by Young When the light proceeds 
from the surrounding medium to the plate, the factor for reflection 
ivill be supposed to be h, and for refraction c , the corresponding 
quantities when the progress is from the plate to the surrounding 
medium will be denoted by e, f Denoting the incident vibration 
by unity, we have then for the first component of the reflected 
wave b, for the second cefrtti, for the third and so on. 

Adding these together, and summing the geometric series, we find 


(2) 


In like manner for the wave tiansmittcd througli the plate we get 




( 3 ) 


The quantities fc, c, e, / are not mdependent The simplest way 
to find the relations between them is to trace the consequences of 
supposing 3 = 0 in (2) and (3) This may be regarded as a develop- 
ment from Young’s point of view. A plate of vanishing thickness 
IS ultimately no obstacle at all In the nature of things a surface 
cannot reflect Hence with a plate of vanishing thickness there 
must be a vanishing reflection and a total transmission, and accord- 

J + (4), 


the fiist of which embodiea Arago’s law of the equality of reflections, 
as well as the famous " loss of half an undulation ' Using these 
we find for the reflected vibration. 


c(i 

1 


(5). 


and for the transmitted vibration 

l-c» 

1 -«*.-*“* 


( 6 ). 


The intensities of the reflected and Uansraittcd lights are the 
squares of the moduli of these expressions. Thus 

, (1 - cos k 3)* t- sin VI 

Intensity of reflected light - c _ <.4 cos k 8)» + smVl 

“ 1 - 2e^»KS+e* 


Intensity of transmitted light - 
the sum of the two expressions being unity 


( 7 ) . 

( 8 ) . 


According to (7) not only does the reflected light vanish com- 
pletely when 3 = 0, bnt also whenever iA 3 =♦»»•, ft being an integer, 
that 18, whenever 3 = «X. When the first and third mediums arc 


the same, as we have here supposed, the central spot in the system 
of Newton's nng is btacb, even though the original light contain 
a mixture of all wave-lengths If the light reflected from a plate 
of any thickness be examined with a spectroscope of sufficient 
resolving power, the spectrum will be traversed by dark bands, of 
which the centre corresponds to those wave-lengths which the jilale 
IS incompetent to reflect It is obvious that there is no limit to the 
fineness of the bands which may be thus impressed upon a sirectrum, 
whatever may be the character of the original mixed light 

The relations between the factors 6, c, e, f have been proved, 
independently of the theory of thm plates, in a general manner by 
Stokes, who called to his aid the general mechanical principle 
of reverstbtltiy If the motions constituting the reflected and 
refracted rays to which an incident ray gives rise be supjiosed to 
lie reversed, they wull reconstitute a reversal incident ray This 
gives one relation , and another is obtained from the consideration 
that there is no ray m the second medium, such as would be generated 
by the operation alone of either the reversed reflected j 

or refracted rays Space docs not allow of the re- v / 

production of the argument at length, but a few \a/ 

words may perhaps give the reader an idea of how — — 

the conclusions are arrived at Ihe incident ray /\ 

(lA) (fig 3) being r, the reflected (AR) and refracted / \ 

(A;^ rays are tlenoted by b and t When b is reveiscd, v o 

it gives rise to a reflected ray along AI, and a re- pic 3 
fracted ray fcc along \G (say) When c is reversed, it 
gives nse to cf along Al, and ce along AG Hence bc + re~o, 
which agree with (4) It is here assumed that there is 
no change of phase in the act of reflection or refraction, exccjit such 
as can Iw represented by a change of sign 

When the third medium differs from the first, the theory of thin 
plates IS more complicated, and need not here be discussed One 
particular case, however, may lie mentioned When a thin trans- 
parent him is backed by a jierfect reflector, no colours should be 
visible, all llu light being ultimately reflected, whatever the wave- 
length may lie The experiment may bo tried w'ltli a thin layer 
of gelatin on a polished silver plate In other cases where a different 
result IS observed, the inference is that either the metal dots not 
reflect perfectly, or else that the material of which the film is com- 
posed IS not sutficienlly transparent Some apparent exceptions to 
the above rule, exhibited by thm films of collodion resting iijion 
Sliver surfaces, have been described by R W Wood [Vhysual 
OpUcs, p 143), who atlrilmtes the very curious effects obsiivtd to 
frtlltng of the collodion him 

For study of the colours of thin plates there arc no more interesting 
subjects than the soap-film For projection the films may be 
stretched across vertical rings of iron wire coated with jiaraflin 
In their undisturbed condition they thm from the top, anil the 
colours are disposed m horizontal bands If, as suggested by 
Brewster, a jet of wind issuing from a small nozzle ami siiiqilied 
from a well-regulated bellows be allowed to impinge obliquely, 
parts of the film are set in rotation, and disjilays of colours may be 
exhibited to a large audience, astonishing by their brilliance and 
by the rcmidity with which they change Permanent films, analogous 
to soap-films, are best obtained by Glow’s method A few drops of 
celluloid varnish are jiourcd upon the surface of water contained in 
a large dish After evaporation of the solvent, the films may be 
picked up upon rings of iron wire 

As a variant iiiioii Newton’s rings, mien sling eflocts may be 
obtained by the partial etching of the surfaces of picked pieces of 
plate-glass A surface is coaled m parallel stupes with paraffin 
wax and treated with dilute hydrofluoric acid for such a time (found 
by preliminary trials) as is required to cat away the cxjxiscd portions 
to a depth of one quarter of the mean wave-length of light Two 
such prepared surfaces pressed in the crossed po^-ition into suitable 
contact exhibit a chess-board pattern Where two uncoiroded, or 
whetc two corroded, parts overlap, the colours are nearly the same , 
-but where a corroded and an uncorroded surface meet, a strongly 
contrasted colour is developed The combination lends itself to 
projection and the pattern seen uwn the screen is very beautiful 
if proper precautions are taken to eliminate the white light leflected 
from the first and fourth surfaces of the plates (see Nature, 1901, 

64. 385) 

Theory and observation alike show that the transmitted colours 
of a thin plate, e g a soap film or a layer of air, are very inferior 
to those reflected Specimens of ancient glass, which have undergone 
superficial decomposition, on the other hand, sometimes show 
transmitted colours of remarkable brilliancy Tlie probable ex- 
planation, suggested by Brewster, is that we have here to deal not 
merely with one, but with a senes of thin plates of not vciy different 
1 thicknesses It is evident that with such a senes the transmittid 
colours would be much purer, and the reflected much briglitir, 
I than usual If the thicknesses are stnclly equal, certain w-avc- 
iengths must still be absolutely missing in the reflected light while 
on the other hand a constancy of the interval between the plates will 
in general lead to a special preponderance of ligh+ of some other w ave- 
length for which all the component parts as they ultimately cmeige 
are in agreement as to phase 

On the same principle are doubtless to be explainid the colouis 
of fiery opals, and, more remarkable still, the irndcscencc of certain 
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cryataJs of potasmura chlorate Stokea showed that the reflected 
light is often m a high degree oaonoobroiaatic, and that it le con* 
osctecl With the existence oi twin planea A closer chsensabon 
appears to show that the twin phtaea must be repeated m a periodic 
manner {Phhl Mag., 1888, 26, 241, 256 , also see R W Wood, 
Phil. Mag , 1Q06). 

A iK'autiful example of a similar eflect is presented by G. Lipp- 
mann’s coloured photographs. In tbis case the periodic structure ts 
actually the product of the action of light Ihe plate is exposed to 
stationaiy waves, resulting from the incidence of light upon a 
reflecting surface (see Photooraphy) 

All that can. be expected from a physical theory is the determina- 
tioa of the compohition of the light reflected from or transmitted 
by a thin plate in terms of the compositiou of the incident light. 
'Ihe further «iucstiun of the chromatic cliaracter of the mixtures 
thus obtained belongs rather to physiological opbes, and cannot 
bo answered without a complete knowledge of tlie chromatic re* 
lations of the spectral colours themselves Experunenta upon this 
subject have been made by various observers, and especially by 
J Clerk M.ixwell (P/itl Trans , i860), who has exhibited his results 
on a colour diagram as used by Newton A calculation of the colours 
of thin plates, based upon Maxwell’s data, and accompanied by a 
drawing showing the curve representative of the entire series up 
to the hfth order, has been given by Rayleigh (£dw. Trans , 1887), 
Ihe colours of Newton’s scale are met with also m the light trans- 
mitted by a somewhat thin plate of doubly-refracting material, 
such as mica, the jdatie of analysis being perpendicular to that of 
primitive polarisation 

The same scries of colours occur also m other optical experiments, 
r ^ at the ciuitro of the illuminated area when light issuing from a 
point passes through a small round aperture m an otherwise opaque 
screen 

Ihe colours of which wo have boon spealung are tliose formed at 
nearly periiendicular incidence, so tliat the retardation (reckoned as 
a distance), viz 2^/ cos a', Is sensibly mdependent of \ This state 
of tilings may be greatly departed from when the thin plate is rarer 
than its surroundings, and the incidence is such that a' is nearly 
e<]uaJ to 90®, for then, in consequence of the powerful dispersion, 
cos a' may vary greatly as we pass from one colour to another 
Under these ciicumstances the senes of colours entirely alters its 
character, and the bands (corresponding to a graduated thickness) 
may even lose their coloration, becoming sensibly black and white 
through many alternations (Newton’s OpUiks, bk 11 , Fox- 
Talbot, Phil Mag . i8j6, 9, p 401) The general explanation of this 
remarkable phenomenon was suggested by Newton. 

Let us suppose that plane waves of white light travelling in glass 
are mcidont at angle a upon a plate of air, which is bounded again 
on the other side by glass If /i ^ the index of the glass, a' the angle 
of lofraction, then sma's*M«ma; and the retardation, expressed by 
the equivalent distance m air, is 

2/ sec a' - M 2f ton tt' sin a = 2f cos a' , 
and the retardation in phass Is 2fcosa7X, X being as usual the wave- 
length In air 

The first thing to be noticed is that, when a approaches the 
critical angle, cos a' becomes as small as we please, and that conse- 
quently the retardation corresponding to a given thickness Is very 
much less than at perpendicular incidence. Hence the glass surfaces 
need not be so close as usual 

A second feature is the increased brilliancy of the light. Ac- 
cording to (7) the intensity of the reflected light when at a maximum 
(smjK 3 = l) IS 4o''y(i+s»)* At perpendicular incidence e is about 
i, and the intensity Is somewhat small; but, as cos a' approaches 
zero, a approaches unity, and the brilliancy is much increased 

But the peculiarity wnich most demands attention is the lessened 
influence 01 a variation In X upon the phase-retardation, A diminu- 
tion of X of Itself increases the retardation of phas^ but, since waves 
of shorter wave-length are more refrangible, this effect may be more 
or less penectly compensated by the greater obliquity, and conse- 
quent aimlnution in the value of cos o'. We will Investigate the 
conditions under which the retardation of phase is stationary in 
spite of a variation of x. 

In order that X-* cos a' may be stationary, we must have 
\ sm a'da' -t* cos o'rfX = o, 
where (o being constant) 

G0« a'da' 1*^ sin a sImi 

giving o' When the relation between ft and X is known 

According to A L. Cauchy's formula, which represents the facta 
very well throughout most of the visible spectrum. 


so that 


X-A + BX-* 




cotV' 


2B 


a(»-A) 


(II). 


If we take, as for Chance's " extra-<lense fHnt,'* B = *984 x xo-’*, 
and as for the soda lines, /n = i $5, X = 5*89 x to-», we get 
•'^79® 30', 


At thtf angle of refraction, and with this kind, of glass, the retardabon 
o£ phase la accordingly nearly independent of wave-length, and 
the^ore the bands formed, as the thickness varies, ace approxi- 
mately achromatic. Perfect achromatism would be possible only 
imdec a law of dimcnion 

If the source of hght be distant and very small, the black bands 
are wonderfully flne and numerous The expenment is best made 
(after Newton) with a right-angled pnsm, whose hypothenusal 
surface may be brought into approximate contact with a plate of 
black glass. The bands should be observed with a convex lens, of 
about 8 in. focus. If the eye be at twice this distance from the 
priam^ and the lens be held midway between, the advantages are 
combined of a large field and of maximum distinctness 

If Newton's nngs are examined through a prism, some very 
remarkable phenomena are exhibited, described in his twenty-fourth 
observation (OpltcMs •, see also Place, Pogg. Ann., 1861, 114, 504) 

" When the two object-glasses are laid upon one another, so as to 
make the rings of the colours appear, though with my naked eye 
I could not discern above eight or nine of tliose rings, yet by viewing 
them through a pnsm I could see a far greater multitude, insomuch 
that I could number more than forty. , . . And I beheve that the 
expenment may be improved to the discovery of far greater numbers 

. . But it was on but one side of these rings, namely, that towards 
which the refraction was made, which by the refraction was rendered 
distinct, and the other side became more confused than when 
viewed with the naked eye . , . 

" I have sometimes so laid one obj'ect-glass upon the other that 
to the naked eye they have all over seemed uniformly white, without 
the least appearance of any of the coloured nngs ; and yet by 
viewing them through a pnsm great multitudes of those nngs have 
discovered them.selves ” 

Newton was evidently much struck with these “ so odd circum- 
stances ’’ , and he explains the occurrence of the nngs at unusual 
thicknesses as due to the dispersing power of the pnsm The blue 
system being more refracted Uian the red, it is jxissiDle under certain 
conditions that the blue ring may be so much displaced relatively 
, to the corresponding red ring as at ong part of the arcumference to 
compensate for tlie different diameters A white stripe may thus 
' bo formed in a situation where witnout the pnsm the mixture of 
i colours would be complete, so far as could be judged by the eye. 
i The simplest case that can be considered is when the " thin plate " 
is bounded by plane surfaces inclined to one another at a small 
angle By drawing back the pnsm (whose edge is parallel to the 
intersection of the above-mentioned planes) it will always be possible 
so to adjust the effective dispersing power as to bnog the bars 
to coincidence for any two assigned colours, and therefore approxi- 
mately for the entire spectrum The formation of the achromatic 
band, or rather central black band, depends indeed upon the same 
principles as the fictitious shifting of the centre of a system of 
Fresnel's bands when viewed through a pnsm 

But neither Newton nor, as would appear, any of his successors 
has explained why the bands should be more numerous than usual, 
and under certain conditions sensibly achromatic for a large number 
of alternations It is evident that, in the particular case of the 
wedge-shaped plate above specified, such a result would not occur 
The width of tw bands for any colour would be proportional to X, 
as well after the displacement by the pnsm as before , and the 
succession of colours formed m white light and tlie number of 
perceptible bands wx>uld be much as usual. 

The peculianty to be explained appears to depend upon the 
curiature of the surfaces bounding the plate For simplicity suppose 
that the lower surface is plane (y=o), and that the approximate 
equation of the upper surface 13 y=a + bx^, a bemg thus the least 
distaJice between the plates. The black of the x*'** order for wave- 
length X occurs when 

i»X=« + l>ji® (12), 

and thus the width ( 5 x) at this place of the band is given by 

JX =:2bxix (13) , 

or jj A . V 

4 V&. \/(i«x-a) ^ 

If the glasses be in contact, as Is usually supposed in the theory 
of Newton's nngs, a=o, and SxofcX*, or toe width of the band of 
the order vanes as the square toot of the wave-leagto, instead 
of as the first power. Even m this case the overlaying and subse- 
quent obhteration of the bands is greatly retarded by the use of the 
pnsm, but the full development of the phenomenon reqaurea that 
a should be finite. Let us inquire what is the condition in order 
that the width of the band of the order may be stationary, as 
X varies. By (14) it is necessary that the vanation of X*/(i«X - a) 
should vanish. Hence «as^«X, so that the interval between the 
surfaces at the place where the band is formed should be half 
due to curvature and half to imperfect contact at the place of 
closest approach. If this conditian be satisfied, the achromatism of 
the band, Vy thf prism, carries wi,th it the achromatism 

of a tejcge number of aetghbounrig muds, and thus gives rise to the 
remarkable effects dnscrihed by Newton. Norther devejbpmeata 
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ace givea by L(xd Rayleigh in a paper “ On Acbroxnal^ Intarlecence 
Bju 5 s " [Phil. Afay-, aS, pp. 77, , see also E. Mascart, 

Traiti d‘optiqttt>. 

In Newton’s rings the vanable element is the thickness of the 
plate, to which the retardatum is directly proportional, and in the 
ideal case the angle of incidence u constant Tp observe them the 
eye is focused upon the thin plate itself, and xf the plate is very thm 
no particular precautions are necessary. As the plate tiuckens and 
the of mt er f ere n cc incceases, there is more and more demand 
for homogeneity in the light, and we may have recourse to a sodium- 
flame or a hcKum vacuum lube At the same tune the disturhmg 
influence of obliquity increases. Unless the aperture of the eye is 
reduced, tlie rays reaching it from even tlw same pomt of the plate 
are diflerently affected, and complications ensue tending to impair 
the distinctness of the bands To obviate this disturbance it m 
best to work at incidences as nearly as ixosible perpendicular. 

The bands seen when light from a soda flame falls upon nearly 
parallel surfaces are often employed as a test of flatness. Two flat 

surfaces can be made 
to fit, and then the 
bands are few and 
broad, if not entirely 
absent . and, how- 
ever tlie surfaces 
may be presented to one anotiier, the 
bands should be straight, parallel an<l 
equidistant. If this condition be violated, 
one or other of the surfaces deviates from 
flatness. In fig 4, A and B represent tlio 
glasses to be tested, and C is a lens of 2 or 
3 ft focal length Rays diverging from a 
soda flame at E are rendered iTarallel by 
the lens, and after reflection from the 
surfaces are recombined by the lens at E 
To make an observation, the coincidence 
p.Q . of the radiant point and its image must 

^ be somewhat disturbed, the one being 

displaced to a position a little beyond, and the other to a position 
a Iittte in front of the diagram The eye, protected from tlie 
flame by a suitable screen, n placed at the image, and being 
focused upon AB, sees the field traversed by bands The reflector 
D 13 introduced as a matter of convenience to make the line of vision 
horuontdl 

These bands may bo photographed The lens of tho camera 
takes the place of the eye, and should be as close to the flame as 
possible With suitable plates, sensitized by cyanin, the exposure 
required may vary from ten minutes to an hour To get the best 
results, the hinder surface of A should oe blackened, and the front 
surface of B should be thrown out of action by the superposition of 
a wedge-shaped plate of glass, the intervening space being failed with 
oil of tu^ntme or other fluid having nearly tne same refraction as 
glass Moreover, the light should be purified from blue rays by a 
trough containing solution of bichromate of potash With these 
precautions the dark parts of the bands are very black, and tho 
exposure may be prolonged much beyond what would otherwise be 
admissible 



By this method it is easy to compare one flat with another, and 
thus, if the first be known to be free from error, to deternune the 
errors of the secoml But how are we to obtain and venfy a 
standard ? The plan usually followed is to bring three surfaces into 
comparison. The fact that two surfaces can be made to fit another 
in all azimuths proves that they are spherical and of equal curvatures, 
but one convex and the other concave, the case of perfect flatness 
not being excluded If A and B fit one another, and also A and C, 
it follows that B and C must be similar. Hence, il B and C also fit 
one another, all three surfaces must be flat By an extension of 
this process the errors of three surfaces which are not flat can be 
found from a consideration of the interference bands which they 
present wlien combined in three pairs. 

'fbe free surface of undisturbed water is almost ideally flat, and, 
as Lord Rayleigh 1893, 48 212} has shown, there is no 

great difficulty in using it as a standard of comparison, FdOowing 
the same idea we may construct a parallel plate by superposing a 
layer of water upon mercury If desired, the superior reflectmg 
power of the mercury may be compensated by the addition of 
colounng matter to the water 


Hajdmger’s Rings dependent Otieqmty . — It is remarkable 

that the well-known theoretical rnvestigation, undertaken with 
the view of explaining Newton’s rings, applies more directly to 
a different system of rings discovered at a later date. 


The results embodied in equations (i) to (8) have application in 
the first instanee to plates whose stnfaces are absolutuy panailel, 
tiiough doebtiess they may be employed with fair accuracy when 
tiae ^clcuess yanes but slowly. 

We have aow to eonsidet t constant and a' variable in (1), If 
a' tM smaU, 

a = t;xt(x - Jo'*) s: 2jxi - fo*/M (15) , 


and smee the difieraoces of S are prqportional to o*, the law of 
formatioaxs the same as for Newtoa’s ri^, where «' is constant and 
t proportional to the square of the distance from the point of contact 
In order to see these Tii>gs distinctly the eye must be focused, not 
upon the plate, but for infinitely distant objects 

The earliest obser\'ation of rings dependent upon obliquity 
appears to have been made by W. von Haidinger [Pogg. Ann,, 
1S49, 77, p 219 ; 1855, 96, p 453), who employed sodium light 
reflected from a plate of mica {eg.0-3 mm. thioc). The transmitted 
rays are the easier to see m them completeness, though they are 
necessarily somewhat famt. For this purpose it is suflkient to 
look through the mica, held dose to the eye and perpendicular 
to the hne of vision, at a sheet of white paper or card illuminated 
by a sodium flame. Although Haidinger omitted to consider 
the double refraction of the mica and gave formulae not quite 
correct for even singly refracting plates, he fully appreciated 
the distmctive character of the rmgs, contrasting Berukrungmnge 
und Plattennnge The bitter may appropriately be named after 
him. Their tardy discovery may be attributed to the technical 
difficulty of obtaining sufficiently parallel plates, unless it be by 
the use of mica or by the device of pouring water upon mercury, 
liaidinger’s rings wta-e rediscovered by 0. R. Lummer (Wted. 
Ann., 1884, 33, p. 49), who pomt^ out the advantages 
they Oder in the examination of plates mtended to be 
parallel. 

The lUnminatioa depends upon the intensity of the monochro- 
matic source of light, and upon the reflecting power of the surfaces. 
If R be the intensity of tho reflected light we have from (7) 

R 4K^sin^(J«i) ' 

from which we see that if « = i absolutely, i/R = R = i for all values 
of If c = i very nearly, R = i nearly lor all values of J for which 
sin*(J(i6) IS not very small. In the light reflected from an extended 
source, the giound will be of full brightness cories^ndiug to the 
source, but it will be traversed by narrow dark lines By transmitted 
light the ground, corresponding to general values of the obliquity, 
will be dark, but wdl be interrupted by narrow bright nngs, whose 
position IS determined by sin J(<ci) bo In permitting for certain 
directions a complete transmiitsioa in spite of a high reflecting 
powci (<r) of tlie surfaces, the plate acts the part of a resonator 
There is no ^ansparent material for which, unless at high obliquity, 
e approachea unity. In C Fabry and A Perot's apparatus too 
reflections at neariy perpendicular mcidonce are enhanced by lightly 
Slivering the surfaces. In tins way the advantage of narrowing the 
bright rings is attained m great measure without too heavy a sacii- 
fice of light The plate m the optical sense is one of air, and is 
bounded by plates of glass whose inner silvered surfaces are ac- 
curately flat and parallel The outer surfaces need only ordinary 
flatnes^and it ls best that tlicy be not quite parallel to tlie inner 
ones The arrangement constitutes a speUroscope, masmuch as it 
allows the structure of a complex spectrum line to be directly 
observed. If, for example, we look at a sodium flame, w’c see in 
general two distinct systems of narrow bright arcles corresponding 
to the two D-hnee. With particular values of the thKkiieas of the 
plate of air the two systems may coincide so as to be seen as a 
smgle system, but a slight alteration of thickness will cause a 
separation 

It will be seen that in this apparatus the optical parts are them- 
selves of extreme simplicity; out they require accuracy of con- 
struction and adjustment, and the demand in these respects is the 
more severe the further the ideal is pursued of narrowing the rings 
by increase of reflecting power. Two forms of mmmti^ are em- 
ployed In one uietrumeot, caUed the interferometer, the distance 
between the surfaces*— the thackness of the plate~is adjustable 
ovm: a wide range. In its complete development thn instniment is 
elaborate and costly The actual measureraents of wave-lengths 
by Faliry and P6rot were for the most part effected by another 
form of iastrunent called an Hahn or interferenoe-fouge. Ihe 
thickness of the optical plate is here fixed ; the glasses are held up 
to metal kaobs, actic^ as dtstaace-pieces, by adjustable ^rtngs, 
and the final ad|ustmeiit to parallelism is effected by roguJatiog 
the pressure exerted by these spnagB. The distance between the 
surfaces may be 5 or 10 mm 

The theory of the oompattecn of wave-lengths bf means of this 
iwparatus is very simple, and it may be well to give it, foOowing 
ctosely the statement of Fabry mid Pirot (Aim. chtm pbvs , 1902, 
25, p. 110). CoosMler first the cadmium radiation \ treated as a 
standard It gives a system of nngs. Let P be the ordmal number 
of one of these rings, fie example the first counting from the ctmtrc 
Thu integer u supposed known. The order of mterferenoe at the 
centre will be ^wP-fe. We have to determine this number t, 
lying ordinarily between o and i. The diameter of the nog under 
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consideration increases with € ; so that a measure of the diameter 
allows U8 to determine the latter. Let t be the thickness of the 
plate of air. The order of interference at the centre is ^=af/X. 
This corresponds to normal passage. At an obliquity * the order of 
interference is p cos » Thus if be the angular cliameter of the 
ring P, cos =s P , or since x is small, 

/>=P(l+i2r>). 

In like manner, from observations upon another radiation X' to be 
compared with X, we have 

/>' = P'(i + K‘') , 

whence if t be treated as an absolute constant, 

\' P/ x'^\ 

X - p'V’^S "8 ) 


The ratio X/X' is thus determined as a function of the angular 
diameters x, r' and of the integers P, P'. If P, say for the cadmium 
red line, is known, an approximate value of X/X' will usually suffice 
to determine what integral value must be assigned to P', and thence 
by (iG) to allow of the calculation of the corrected ratio X'/X 
In order to find P we may employ a modified form of (i6), viz , 


P ~X'' 


(17), 


using spectrum lines, such as the cadmium red and the cadmium 
gieen, for which the relative wave-lengths are already known with 
accuracy from A A Michelson’s work To test a proposed integral 
value of P (cadmium red), we calculate P' (cadmium green) from 
(17), using the observed values of x, x' If the result deviates from 
an integer by more than a small amount (depending upon the 
accuracy of the observations), the proiiosed value of P is to be 
rejected. In this way by a process of exclusion the true value is 
ultimately arrived at (Rayleigh, Phil Mag,, 1906, 685) It appears 
that by Fabry and P6rot‘s method comparisons of wave-lengths 
may be made accurate to about one-millionth part , but it is neces- 
sary to take account of the circumstance that the effective tluckness 
t of the plate is not exactly the same for various wave-lengths as 
assumed in (16). 


§ 9. Newton's Diffusion Rings — In the fourth part of the 
second book of his Opticks Newton investigates another series of 
rings, usually (though not very appropriately) known as the 
colours of thick plates. The fundamental experiment is as 
follows. At the centre of curvature of a concave looking-glass, 
quicksilvered behind, is placed an opaque card, perforated by a 
small hole through which sunlight is admitted. The mam body 
of the light returns through the aperture j but a series of con- 
centric rings are seen upon the card, the formation of which 
was proved by Newton to require the co-operation of the two 
surfaces of the mirror. Thus the diameters of the rings depend 
upon the thickness of the glass, and none are formed when the 
glass IS replaced by a metallic speculum The brilliancy of the 
rings depends upon imperfect polish of the anterior surface of 
the glass, and may be augmented by a coat of diluted milk, a 
device used by Michel Ferdinand, due de Chaulnes. The rings 
may also be well observed without a scieen m the manner 
recommended by Stokes. For this purpose all that is required 
IS to place a small flame at the centre of curvature of the prepared 
glass, so as to coincide with its image. The rings are then seen 
surrounding the flame and occupying a definite position m 
space. 


The explanation of the rings, suggested by Young, and developed 
by Herschel, refers them to interference between one portion of 
light scatter^ or diffracted by a particle of dust, and then regularly 
refracted and reflected, and another portion first regularly refracted 
and reflected and then diffracted at emergence by the same particle 
It has been shown by Stokes {Lamb Trans , 1851, 9, p 147) that no 
regular interference is to be expected between portions of light 
iliffracted by different particles of dust. 

In the memoir of Stokes will be found a very complete discussion 
of the w'hole subject, and to this the reader must be referred who 
desires a fuller knowledge Our limits will not allow us to do more 
than touch upon one or two points. The condition of fixity of the 
nngs when observed in air, and of distinctness when a screen is 
usM, IS that the systems due to all parts of the diffusing surface 
should coincide , and it is fulfilled only when, as in Newton's ex- 

S enments, the source and screen are in the plane passing through 
le centre of curvature of the glass 

As the simplest for actual calculation, we will consider a litfle 
further the case where the glass is plane and parallel, of thickness 
t and index /u, and is supplementea by a lens at whose focus the 
source of light is placed. This lens acts both as collimator and as 



IS 2/d-<-BI, and of the latter from B to the Fig 5 

equivalent place G is 2^BF Now FB e=tsecfi', 

being the angle of refraction, BI = 2/ tan ' sin ^ , so that the 
relative retardation F is given by 

R «= { 1 + /4 - * tan sin - sec ^ { 1 - cos ^ ) 

If 0, 0' be small, we may take 

Rr-.Ztffilf, (I) 

as sufficiently approximate 

The condition of distinctness is here satisfied, since R is the same 
for every ray emergent parallel to a given one The rays of one 
parallel system are collected by the lens to a focus at a definite 
point in the neighbourhood of the original source. 

The formula (i) was discussed by Herschel, and shown to agree 
with Newton’s measures The law- of formation of the iings follow s 
immediately from the expression for the ictardation, the radius of 
the ring of order being propoitional to n and to the square lool 
of the wave-length. 


§ 10. Interferometer . — In many cases it is necessary that the 
two rays ultimately brought to interference should be sufficiently 
separated over a part of their course to undergo a different 
treatment , for example, it may be desired to pass them through 
different gases. 

A simple modification of Young’s original experiment suffices to 
solve this problem Light proceeding from a slit at A (fig 6) per 
pendicular to the plane of 
the paper, falls upon a colli- 
mating lens B whose aper- 
ture IS limited by two parallel 
and rather narrow slits of 
equal width The parallel 1 ays pjG 5 

CE, DF (shown broken in the 

figuriff transmitted by these slits are brought to a focus at G by the 
lens EF where they form an image of the original slit A This 
image is examined with an eye-piece of high magnifying power. 
The interference bands at G undergo displacement if the rays CE, 
DF are subjected to a relative retardation. Consider what happens 
at the point G, which is the geometrical image of A If all is sym- 
metrical so that tlie paths CE, DF are equal, there is brightness 
But if, for example, CE be subjected to a relative retardation of 
half a wave-length, the brightness is replaced by darkness, and the 
bands are shifted through half a band-interval 

An apparatus of this kind has been found suitable for deter- 
mining the refractivity of gases, especially of gases available only in 
small quantities {Proc, Roy Soc , 1896, sg, p 198 , 1898, 64, p. 9s) 
There is great advantage in replacing the ordinary eye-piece by a 
simple cylindrical magnifier formed 
of a glass rod 4 mm in diametei 
Under these conditions a paraffin 
lamp sufficed to illuminate the slit 
at A, and allowed the refracbvities 
of gases to be compared to about 
one-thousandth part 

If the object be to merely see 
the bands in full development the 
lenses of the above apparatus may 
be dispensed w'lth. A metal or 
pasteboard tube 10 in. long carries 
at one end a single slit (analogous 
to A) and at the other a double 
slit (analogous to C, D). This 
double slit, which requires to Ije 
very fine, may be made by scraping 
two pai^lel lines with a kmfe 
on a piece of silvered class The tube is pointed to a bnght light, 
and the eye, held close behind the double slit, is focused upon the 
far slit 

§11 Other Refractometers — In another form of refractometer, 
employed by J C Jamin, the separations are effected by reflections 
at ^e surfaces of thick plates Two thick glass minprs, exactly 
the same in all respects, are arranged as in fig. 7. Tlie first of the 
two interfermg rays is that which Is reflected at the first surface of 
the first reflector and at tho second surface of the second reflector. 
The second ray undeigoes rtflection at the second surface of the 
first reflector and at the first surface of the second reflector. Upon 
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the supposiUcn that the plates are parallel and equally thick, the 
paths pursue<l by these two rays are equal. P represents a thin 
plate of glass interposed m the path of one ray, by which the bands 
are shifted 

In Jamin’s apparatus the two rays which produce interference 
are separated by a distance proportional to the thickness of the 
mirrors, and since there is a practical limit to this thickness, it is 
not ixissible to separate the two rays very far In A A Michelson's 
interferometer there is no such restnction “ The light starts from 
source S (fig. 8) and separates at the rear of plate A, part of it bemg 
|i I reflected to tlie plane mirror C, 

|c returning exactly, on its path 

through A, to O. where it may be 
observed by a telescope or received 
upon a screen The other part of 
the ray goes tlirough the glass plate 
- A, passes through B, and is re- | 

Y/ n fleeted by the plane mirror D, 

i 7/1 nil P®^th to the start- 

"U mg point A, wnere it is reflected 
so as nearly to coincide witli 
^ Fig 8 plane parallel 

glass 13 IS introduced to com- 
pensate for the extra thickness of glass which the first ray 
has traversed in passing twice through the plate A Without 
it the two paths would not be optically identical, because the first 
would contain moie glass than the second Some light is reflected 
from the front surface of the plate A, but its effect may be rendered 
insignificant by covering the reai surface of A with a coating of 
silver of such thickness that about equal portions of the incident 
light are reflected and transmitted. The plana parallel plates A 
and B are worked ongmally in one piece, which is afterwards cut 
in two The two pieces are placed parallel to one another, thus 
ensunng exact equality in the two optical patlis AC and AD *’ (see 
Michelson, Lxght-Waves and their Uses, Chicago, 1903) 

The adjustments of this apparatus are very delicate. Of the fully 
Slivered mirrors C, D, the lattei must be accurately parallel to the 
image of the former For many purposes one of the mirrors, C, 
must be capable of movement parallel to itself, usually rcquinng 
the use of very truly constructed ways \n escape from this difficulty 
may be found in the employment of a layer of mercury, standmg on 
copper, the surface of which automatically assumes the horizontal 
position. 

Michelson’s apparatus, employed to view an extended field of 
homogeneous lignt, exhibits Haidtnger's rings, and if all is in goo<l 
order the dark parts are sensibly black \s the order of interference 
mcreases, greater and greater demand is made ujion the homogeneity 
of the light Thus, if the illumination be from a sodium flame, the 
rings are at first distinct, but as the difference of path increases the 
duplicity of the bnght sodium line begins to produce comphcations 
4\fter 500 rings, the bright parts of one system coincide with the 
tlark parts of the other (Fizeau), and if the two systems were equally 
bright all trace of rings would disappear \ little later the rings , 
would agam manifest themselves and, after 1000 had gone by, 1 
would be nearly or quite as distinct as at first And these Mterna- , 
tions of distinctness and indistinctness would persist until the point | 
was reached at wluch even a single sodium line was insufficiently j 
homogeneous Conversely, the changes of vistbthtv of the rings as 
the difference of path increases give evidence as to the duplicity of 
the line In this way Michelson obtained important information 
as to the constitution of the approximately homogeneous lines 
obtained from electrical discharge through attenuated metallic 
vapours Especially valuable is the vacuum tube contaming 
caamium. Tne red line proved itself to be single and narrow in 
a high degree, and the green line was not far bthmd. 

But although m Michelson's hands the apparatus has done ex- 
cellent spectroscopic woik, it is not without its weak pomts A | 
good dem of labour is required to interpret the visibility curves, 
and m some cases the indications are actually ambiguous For 
instance, it is usually imjxissible to tell on which side of the pnncipal 
component a feebler companion lies It would seem that for spectro- 
scopic purposes this apparatus must yield to that of Fabry and 
P6rot, in which multiple reflections are utilized ; this is a spectro- 
scope in the literal sense, inasmuch as the constitution of a sp^trum 
line IS seen by simple inspection (R ) 

INTERIM, originally a Latin word for “ in the meantime.” 
The word was hence applied to certain edicts and decrees passed 
by the emperor and the diets during the reformation in Germany 
with the object of temporarily settling a controversy. These 
” interims ” regulated points of religious and ecclesiastical 
difference until they could be decided by a general council. 
The best example of such a modus mvendi is the Augsburg 
Interim of 1548, drawn up by Michael Helding, Julius von 
Pflug and John Agricola (a medievalist, an Erasmian, and a 
conservative Lutheran) at the bidding of Charles V., and accepted 
by the diet. It was an ambiguous document, teaching from the 


Roman Cathohe side transubstantiation, the seven sacraments, 
adoration of the Virgin and saints, and papal headship, and from 
the Protestant, justification by faith, marriage of priests, the 
use of the cup by the laity. Maurice of Saxony was permitted 
to vary the interim for bis dominions, and his edition was called 
the Leipzig Interim. An earher interim was that of Regensburg, 
» 54 i- 

INTERLACED ARCHES, the term for a scheme of decoration 
employed in Romanesque and Gothic architecture, where arches 
are thrown from alternate piers, interlacing or intersecting 
one another In the former case, the first arch mould is carried 
alternately over and under the second, in the latter the mouldings 
actually intersect and stop one another. An example of the 
former exists in St Peter’s in the East, Oxford, and of the latter in 
St Joseph’s chapel, Glastonbury, and in the cathedral of Bristol. 

INTERLAKEN, a Swiss town (1864 ft.) in the canton of 
Berne, situated on the flat plain (Bodelt) between the lakes of 
Brienz (E.) and of Thun (W.), and connected by steamer, as 
well as by railway (17^ m.) with the town of Thun. It is built 
on the left bank of the Aar, and grew up around the religious 
house of Austin Canons, founded about 1130 and suppressed 
in 1538. In the surviving buildings of the convent religious 
services (Anglican, Scottish Presbyterian and French Protestant) 
are now held, while the more modem castle is occupied by 
offices of the Cantonal Government. The fine and well-shaded 
avenue called the Hoheweg runs through the main portion of the 
town, and is lined on the north side by a succession of huge 
hotels and the large Kursaal. Interlaken is much frequented 
in summer, partly because of the glorious view of the Jungfrau 
(13,669 ft.) which It commands to the south, and partly becau.se 
it IS the best starting-point for many excursions, as to Schynige 
Platte, Lauterbrunnen and Gnndelwald. The lines serving 
these places all start from the eastern railway station (that from 
Thun reaches the western or mam railway station), wheme 
steamers depart for the Giessbach Palls, Brienz and Meinngen, on 
the way to Lucerne or to the Gnmscl Pass. In 1900 the popul.i- 
tion of Interlaken was 2962 (mainly Protestant and German- 
speaking) Opposite Interlaken, and on the right bank of the 
Aar IS Unterseen (in 1900, 2607 inhabitants), which was built 
in 1280 by Berthold von Eschenbach. 

See Fontes rerum Bernenstum (original documents up to 1366) 
(8 vols , Berne, 1883-1903) , Die Regesten des Klosters tu Interlaken, 
(Coire, 1849) , E Tatarinoff, Die Entwukelung der Frobstei Interlaken 
im A”///. (Schaffhausen, 1892) (W A B C) 

INTERLOPER, one who interferes in affairs in which he 
has no concern. This word, with the verbal form “ to interlope, ’’ 
first appears at the end of the 16th and beginning of the 17th 
century in connexion with the interference of unauthorized 

C ersons in the trading monopoly of the Russia Company and 
Iter of the East India Company. The New hnglish Dictionary 
quotes from H. Lane (1590), Hakluyt's Voyages, ” PTom those 
parts the Muscovites were furnished out of Dutchland b> 
enterlopers with all arts and artificers and had few or none 
by us,” and also from the Minutes of the Court of the East India 
Company, 22nd of February 1615, “ to examine all suspected 
personnes that intend mterlopinge into the East Indies or 
Muscovy.” Edward Phillips {New World of Words, ^658) defines 
interlopers at common law as those “ that without legal authorit) 
mtercept the trade of a company, as it were Interleapers ” 
The word appeals to be of English origin, for the Dutch enter- 
looper, smuggler, often given as the source, was taken from 
Enghsh, as was the French interlope. The word is a compound 
of inter, between, and lope, a dialectal variant of ” leap.” A 
common word for a vagrant, or “ straggler,” as it is defined, 
was till 1580 “ landloper,” and the combination of '* straggler ” 
and ” interloper ” is found in Horsey's Travels (Hakluyt Soc.), 
1603-1627, “ all interlopers and straglyng Enghshmene lyving 
in that country.” 

INTERNATIONAL^ THE. The International Working Men’s 
Association, commonly called “ The International,” was 
formed at London in 1864. It was a society of working men 
of all nations, somewhat like a cosmopolitan trades union, but 
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beanng a stall closer resemblance an international social 
science assodwtioiu for discussing and' fuFthenngi the rights of 
labour. The occasion of its formation was the viwt of some 
Frendt workmen to the London Exhibition of 1*63. In the 
course of their visit the labour question was discussed, and a 
desire for the further interchange of aka* expressed. Nothing 
decisive was done till 1864, when a great public meeting of 
working men of all nations was held at ^ Martin’a Hal^, London, 
and a provisuMial committee was appowted to draft the con- 
stitution of the new association. 

The fitst four congresses of the Inteifnational, held at Geneva 
(September 1866), Lausanne (1867), Brussels' (1868), and' Biasel 
(1869.), marked the rapid development of the association. It 
gained its first triumph m the effectual support of the bronae- 
workers at Pans durii^ their lock-out m 1867 ; and it repeatedly 
aided the English unionists by peeventing the importatfion of 
cheap labour from, the continent. It soon spiread as far east 
ea Poland and Hungary, and it had affiliated soaeties with 
}oumaJs devoted toi its cause in every country of western 
Europe. 

It was supposed to be concerned in all the revolurtionary 
movements and agitations of Europe, gaming notoriety aa the 
rallymg pomt of social overthrow and rum. Its- prestige, 
however, was always based more on the Viist possibilities of the 
cau.se It represented than on its actual- power. Its organizabon 
was loose, its financial resources insignificant ; the continental 
unionists joined it more in the hope of Iwrrowmg than of con- 
tributing support. At the successive congresses its socialistic 
tendencies became more and more pronoumed ; it declared 
Its opposition to private property not only in railways but in 
mines and the soil, holding that these should revert to the 
community. Even the principle of inheritance was saved only 
by a nartovr majority. In 1869 M. Bakunin, the Russian sociahst 
or nihilist, with his pany joined the association, and at once 
asserted his character as the ‘‘ apostle of universal destruction.” 

The relation of the association to the communal nsmg at 
Pans m the spring of 1871 has been the subject of much dispute. 
It IS now agreed that the International as such had no part either 
in origmating or conducting it 7 some of its French members 
joined It, but only on tlieir indnidual responsibility Its 
complicity after the event is equally clear. After the fall of the 
commune the general council of London, Karl Marx imluded, 
issued a long and trenchant manifesto, approving its action and 
extollmg the “ glorious vanquished.” From this point the 
decline and fall of the association is to be* dated. The Enghsh 
unionists, intent on more practical concerns at home, never 
took a deep interest in its proceedings ; the German socialists 
were hindered by law from corporate action ; America was too 
remote. But it found its wwst enemies amongst its own fnends ; 
the views of Marx and his school were too moderate for the 
universally subversive principles of M. Bakunin and the radical 
Swiss federation of the Jura. It came to a rupture at the 
congress ©f 1873, held at the Hague, when Bakunin, being 
outvoted and ” excommunicated ” by the Marx party, formed 
a rival International, which found its chief support m Spain and 
Italy. Wearied of its European contentions and desirous 
to form a basis of operation in America, the Marx International 
now transferred the seat of its general council to New York ; 
but It survived pist long enough to hdd another congress at 
Geneva in 1874, and then quietly expired. 

The party of destruction styling themselves autonomists ” 
had a bloodier history. The programme of this party was 
to overturn all existing institutions, with the view to reconstruct- 
ing them on some vague communal basis such as had been tried 
at Pans in 1871. It endeavoured to realiae this in the great 
communal nsmgs in southern Spam in 1873, when, its adherents 
set up thnr peculiar form of government at Barcelona, Sevitte, 
Cadiz and Cartagena— at the last-mentioned place also seizing 
part of the ironclad fleet of ^in. As at ^ns, they faHed 
in leadership and organization, and were suppressed, though not 
without difficulty, by thi national troops. The autononttsU ” 
lingered on till 1879. The collapse was complete of an association 


which once extended from Hungary to San Francisco, and 
aBarmed the minds of men with visions of universal rum. 

See Villetard, Hxstotre de V InUvnattonale (Pans, 1871) ; Testut, 
L’Jniemattonalei (Pans, 11871) Onstew Yorke, Secret Htsiory of the 
Intemahonal (LoQdbn, i^i> ; J. Rae, Contemporary Socuthsm, 
also the articles Marx and SoctAUsw. 

ntTBRNATIONAL LAW, the genera! term for the law govern- 
ing the relations and intercourse of states with one another. 
The parties in its application are states (see State) and not 
nations, so- that the word “ international ” does not accurately 
limit the scope of the subject. Nor do authors always confine 
themselves to its proper limitation. Thus the rules relating 
to nationality and naturalization, extradition, patents, trade 
marks, &c , which affect states on the one side and foreign 
persons on the other, are generally included among the subject* 
matter of International I.aw. There is a special branch of 
International Law known as Private International Law (see 
International Law, Private) which deals exclusively with 
the relations of persons belongmg to different states, in which 
states as such are not parties. 

The term ” mtematioaal ” was first used by Bentham His 
explanation of the new term was as follows . — 

'* The word vniernational, it must be ackaowledged, is a new cave : 
though, it IS hoped, sufflcientiy analogous and, intelligible it is 
calculated to express, m a more significant way, the branch of law 
which goes commonly under the name of " law of nations,” an 
appellation so uncharacteristic that, were it not for the force of 
custom, it would seem rather to refer to luternal jurisprudence. 
The chancellor (TAguesscau has already made, I muj, a similar 
remark , he says that what is commonly called drott des gens ought 
rather to be termed drott entre les gens There remain then the 
mutual transactions between sovereigns as such, for the subject of 
that branch of jurisprudence which may be projHJrl) and exclusively 
termed internationju ” ’ 

There has been much controversy as to the eptness of the use 
of the word “law” m this connexion. “International law,” 
said the 3rd marquess of .Salisbury in. a speech on the establish- 
ment of a Court of International Arbitration, “ has no existence 
m the sense m which the term ‘ law ’ is usually understood 
It depervds genei-ally upon the prejudices of wnters of text-books. 
It can be enforced by no tribunal, and therefore to apply to it 
the phrase ‘ law ’ is to some extent misleading.” This h^ been 
more or less the view not only of most British statesmen but 
also of many practical English jurists It found one of its most 
emphatic exponents in Lord Chief-Justice Coleridge. “ Strictly 
spring,” he observed in his judgment on the Franooma caae,^ 
“ international law is aa inexact expression, and it is apt to 
mislead, if its inexactness b not kept in mind. Law implies a 
lawgiver and a tribunal capable of enforcing it and coercing its 
transgressors, but there is no ccMnmon lawgiver to sovereign states, 
and no t.ribunal has the power to bind them by decrees or coerce 
them if they transgress. The law of nations is that collection 
of usages which dvilired states have agreed to observe in their 
dealings with one another. What these usages are, whether a 
particular one has or has not been agreed to, must be matter of 
evidence. Treaties and acts of states are but evidence of the 
agreement of nations, and do not, m England at least, per se 
bind the tribunals. Neither certainly does a consensus of jurists, 
but It is evidence of the agreement of nations on international 
points, and on such points, when they arise, the English courts 
give effect as part of English law to such agreement.” 

In opposition to this view may be cited the more recent one 
expressed by Lord Russell of Killowen, who cbalkaged Lord 
Coleridge’s view as “ based on too narrow a definition of law, 
a definition which relies too much on force as the governing idea.” 
“ If ” he added, “ the development of law is historically eon- 
.sidered it will be found to exclude that body of customary 
law which in early stages of society Recedes law. As govern- 
ment becomes more frankly democratic, laws bear less and less 
the character of commands imposed by a coercive authority, and 
acquire more and more the character of customary law founded 

> Introduction to the Prtnctpies of Hortdt and Ltftsiahon 
(Clarendon Pross edition of 1879), 

• The Ttmes, July zd, 1887 * R v. Keyn, 2, Ex D 63. 
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on consent , . . I claim thait the aggrogate of tiae ruks to which 
nations have agreed to conform m their conduct towards one 
another are properly to be designated Intcmatronal Law.”^ 
Tbis recalls Blackstone’s definition • The law of nations is a 
system of rules, deducible by natural reason, and established by 
umvmal consent among tho civiliised inhafcntants of the worid, 
in order to decide all <feputes, to regulate all ceremonies and 
civilities and to ensure the observance of justice and good faith 
in that intercourse which must frequently occur between two or 
more mdependent states, and the indmduals belonging to each.” - 
The current Englrsh narrower view owes its origin chiefly to the 
influence of John Austin, and the current broader one to that of 
Sir Henry Maine.® The increasing popularity of references to 
international arbitration (see Arbitration, Intsrkational), 
the adoption of a large number of special treaties making such 
Teferentes compulsory in certain cases, the establishment of and 
increasing recourse to the court for the decision of difficulties 
between states created by The Hague “ Convention for the 
paafic settlement of disputes between States ” of 1899 (see 
Peace), the adoption of fixed rules of law in the international 
conventions in 1899, 1907 and 1909 dealing with many of the 
most controversial questions of international usage, have so 
transformed the subject that if, as Lord Cderidge said, law 
implies a lawgiver and a tribune capable of enforcing it, these 
conditions are now at any rate partly fufilled We shall see below 
to what extent it may be necessary to regard power of enforce- 
ment against transgressors as requisite to give international law 
the character of law properly so called. 

Sanchons. — The subject of the enforcement of International 
Law, or its “ sanctions,” has given rise to much controversy. 
The word “ sanction ” is derived from the Lat sanctto, which in 
turn is derived from sanctre, to consecrate. In its original seme 
soHcUo means consecration From this followed the sense of 
rel^ious obligation. Thus sanctre legem is used by Roman 
writers as meaning that observance was made obligatory, but 
without reference to tlw; idea of there being a remedy or penalty 
for non -observance. With the development of an organized 
judiaal system the religious or moial obligation was displaced 
by the growth of remedial procedure. CKero observes of some 
legal restnctions, hoc fion sanatur lege cwtlt (this is not con- 
secrated by the civil law, t e with penalties). A collateral 
sense of the word grew up which meant ratification, as where 
Cicero speaks of sanctre acta Caesarts or of sanctre joedus. 

Bentham, who worked out the theory of legal sanctions as 
applied to modern law, describes them as equivalent to pleasures 
and pains derived from four different sources These are physical, 
political, moral and religious. The first three belong to experi- 
ence m the present bfe, the fourth to that in the present life or 
hereafter.* 

Austin’s analysis of this vague subdivision led him to a more 
precise determination of the relationship of sanctions to Jaw, 
VIZ. that a law properly so called is a command and its sanction 
IS the power to enforce obedience to it. Stated briefly, any other 
kind of law according to Austin is not positive law but merely 
called so by analogy. Applyn^ this test to International Law 
he concludes that the law obtaining between nations is not posi- 
tive law ; for every positive law is set by a given soverei^ to 
a person or persons m a state of subjection to its author. The 
law obtaimng between nations is only law set by general opinion, 

‘ Address at Saratoga Springs, N Y , 1896 (Law Quarterly Review, 
October 1896). 

* Commentartes on the Law of England, 4tb «d , iv 66 

* Austin's view, as set out in the Promnee 0/ jurisprudence Deter- 
mined, IS that laws proper, or properly so oaikd, are commands , 
laws which are not commands are Jaws improper or improperly 
so called A. command implies a deAmte superxir in a position to 
enimt^e the command. Where there is no superior to impose 
obedience there is no law. Rules which “ are imposed amemg 
nations or sovereigns by opinions current among nations are 
usually styled the law of nations or mtemational law Now, a 
law set or imposed by pubhc opmion is a law improperly so called " 
(p 147). For Su H. Maine’s views see below. 

* Introduction to the Frmcspiea of Morals and Legtslatton (Oxford, 
*879), pp. 24 et seq 


with dudes which are only enforoed by moral sanction ; by tear 
on the pmt of nattons, or by fear on tfae part of a sovareigii, 
of provoking general hostility, and incurring its probable evils, 
in icase they should violate maxims generally respected.® 

Sir M. Maine% somewhat mdirect answer to Austin may now 
be taken as the view held at least Bixtish theoretical writers, 
Austin,” hesaid, “ has shown, thou^ not without somestrainiag 
of language, that the sanction is found everywhere, in positive 
law, avil and criminal. This is, in fact, the great feat which he 
performed, but some of his disciples seem to me to draw the 
inference teom hn language that men aiwavs obey rules from 
fear of punishment. As a matter of fact this is qui«e untrue, 
for the largest number of rules which men obey are obeyed 
nnconsciou^y, from a mere habit of mmcL Men do sometimes 
obey rules for fear of the punishment which will be mflicted if 
they are violated, but, compared with the mass of men m each 
commumty, this class is but small , probably it is suintwntiaffy 
confined to what are coiled the criminal classes, and for one man 
who refrains from stealing or murdermg because he fears the 
penalty there must be hundreds of dionsands who refrain 
without a thought on the subject.” ® 

The view, however, that a law is not devoid of binding 
character because there is no authority to enforce its observance 
hardly requires justification at the presait day. The tact that 
any well-estabh^d mtemational usage is observed, and that 
states invariably endeavour to answer any reproach of departing 
from such usage by explanations showing that the incriminated 
act IS jastifieii by recognized rules of International I.aw, is 
evidence of its binding character. As the late Professor Rivier, 
one of the leading authorities on Roman Law, as well as an 
international jurist of eminence, has expressed it ; ” The law of 
nations is positive law because states wish it to be so. They 
recogmze its compulsory character and proclaim it. As they 
are their own legislators and make their common laws by express 
or tacit consent, they attest explicitly and implicitly their 
conviction that its principle's are binding upon them, as judicial 
principles, as law. Innumerable public acts, aflirmations, cle- 
cUrations and conventions are there to prove it On the other 
hand, never m any published official act of the present age, 
verbal or wntten, has a state dared to declare that it did not 
consider itself bound by the law of nations and its principles.” ^ 
States, as Professor Rivicr says, have again and again solemnly 
dedar^ their detemunation to abide by the pnnaples of 
International Law. Witness the Declaration of Aix-le-Chapelle 
of November 15, i8i8, m which the representatives of five 
powers, Austria, France, Great Britain, Ruasia and Prussia, 
solemnly stated that ” the sovereigns m forming this august 
umon have regarded as its fundamental basis their unchangeable 
resolution never to depart, either amongst themselves or m their 
relations with other states, from the strictest observance of the 
p^Kiples of the law of nations, prmaples which, m their applica- 
tion to a permanent state of peace, can alone effectively ^anmtee 
the mdependence of each government and the stability of the 
general association.” In the negotiations for the Treaty of 
London concerning the Block Sea (March 13, 1871), at which 
seven powers were represented, Austria- Hungary, France, 
Germany, Great Bntam, Italy, Russia and Turkey, a resolution 
on the sanctity of treaties was annexed to the first protocol, 
statmg that the plenipotentiaries recognize that it is an essential 
pnnciple of the law of nations that ” no power can Itbemte itself 

• Province of Jurisprudence Determined (1861), p 177; Austin 
explahw his view more fully at p 127 

• International Law, p 50, 

7 DroU des gens (1896), i 23 Compare Savigny . " A com- 
munity oi judicial conscience can bs formed among nattons 
like that which positive law creates in the bosom of one people 
The foundations of that inteHectual community axe constituted 
partly by a community of race, partly and especially by a com- 
mumty of religious convictioiu Such is the baaia of the law of 
nations which exists principally among European Christian states, 
but which was not known to the peoples of antiquity We are 
entitled to look upon this law as a positive law, although it us an 
incomplete judicial formation " (eine unvollendcte Hechthbildung), 
System des heuHgen rdmtsc^n Reckts (1840), 1 § ii. 
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from the engagements of a treaty, nor modify the stipulations 
thereof, unless with the consent of the contracting powers by 
means of an amicable arrangement." Even in 1908, when 
Austria-Hungary proceeded to the annexation of Bosnia- 
Herzegovina without obtaining the prior assent of the high 
contracting powers, who under the treaty of Berlin of 1878 
had granted her temporary occupation of the annexed 
provinces, the protests of the powers concerned were answered 
by Austria-Hungary declaring that she had done nothmg 
contrary to the law of nations or affecting the sanctity of 
treaties, because the powers had given their tacit consent to the 
practical transformation of her temporary into a permanent 
occupation 

The public opinion of the civilized world, in fact, plays in 
an ever-increasing degree the part of a sanctioning authority. 
With the growth of international intercourse and international 
interdependence the danger of isolation or of discredit or even 
of " boycotting " becomes a matter of increasing importance in 
the conduct of states. The national press and periodical litera- 
ture, with exceptions no doubt, are among the chief factors in 
the development of this public opinion, but it is by no means 
dependent upon them. Personal intercourse among citizens of 
the same country, and between statesmen, politicians and 
citizens of different countries has a still greater effect 111 the 
creation of the mental attitude of nations towards each other. 
This exposes any departure from recognized usage or any dis- 
regard for international obligations to such reprobation through- 
out the whole world, that, far from taking advantage of the 
absence of any coercive method of enforcing obedience to the 
principles of international law, states compete with each other 
in asserting their strict fidelity to such principles. And now 
successive diplomatic conferences have codified many of the chief 
branches of international usage, thus dimimshing the possible 
cases in which states can take advantage of the uncertainty 
of the law and, by quibbling over its interpretation, escape from 
Its obligations. 

Sources and Foundations , — It is usual, following Wheaton’s 
classification,* to enumerate the sources of International Law 
in the following groups : text-writers of authority as witnesses 
of usage ; treaties of peace, alliance and commerce ; ordinances 
of particular states, prescribing rules for the conduct of their 
commissioned cruisers and prize tribunals ; adjudications of 
international tribunals ; written opinions of official jurists given 
confidentially to their own government ; history of wars, 
negotiations, treaties and other transactions relating to the 
public intercourse of nations. It is in these different classes of 
opinions and precedents that writers have been in the habit of 
searching for those arguments and analogies on which have 
been built up the system and principles called International 
Law 

Wheaton, it is seen, regarded text-writers as witnesses of the 
usage of nations. He explains his meaning as follows : " With- 
out wishing to exaggerate the importance of these writers, or 
to substitute in any case their authority for the principles of 
reason, it may be affirmed that they are generally impartial in 
their judgment. They are witnesses of the sentiments and usages 
of civilized nations, and the weight of their testimony increases 
every time that their authority is invoked by statesmen, and 
every year that passes without the rules laid down in their works 
being impugned by the avowal of contrary principles." This 
distinguished writer’s quasi-explanation of the sources of Inter- 
national I^w IS extremely vague. He masses together cause and 
effect, private and public opinions, usage and exceptions. 
Professor Oppenheim has endeavoured to give a more scicntihc 
explanation of the CTowth and development of International Law, 
and objects to calling sources of International Law what are 
ineie factors influencing its growth : — 

“ . Custom and treaties," he observes, " are the two exclusive 

sources of the Law of Nations. When writers on International Law 
frequently enumerate other sources besides custom and treaties 


* Elements (London, 1885), pp. 32 et seq 


they confound the term ' source ' with that of ' cause ’ * by calling 
sources of International Law such factors as mfluence the gradual 
growth of new rules of International Law without, however, being 
the historical facts out of which these rules receive their legal force 
Important factors of this kind are : Opinions of famous writers on 
International Law, decisions of prize courts, arbitral awards, instnic- 
tions issued by the different states for the guidance of their diplomatic 
and other organs, state papers concernmg foreign politics, certain 
municipal laws, decisions of municipal courts. All these and other 
factors may Influence the growth of International Law either by 
creating usages which gradually turn mto custom, or by inducing 
the members of the Family of Nations to conclude such treaties as 
stipulate legal rules for future mtemational conduct 

** A factor of the special kmd which also influences the growth of 
International Law is the so-called comity (Comttas gentium, Con~ 
venance et couvtoisie Internationale, Staatengunsf) In their mter- 
course with one another states do observe not only legally binding 
rules and sucli rules as have the character of usages, but also rules 
of politeness, convenience and goodwill Such rules of mtemational 
conduct are no rules of law, but of comity The Comity of Nations 
IS certainly not a source of International Law, as it is distinctly the 
contrast to the Law of Nations But there can be no doubt that 
many a rule which formerly was a rule of International Comity onlj 
is nowadays a rule of International Law And it is certainly to be 
expected that this development will go on in future also, and that 
thereby many a rule of present International Comity will m future 
become one of International Law " 

We prefer to regard International Law as deriving the rules 
composing it from practically the same sources as domestic law, 
and to attribute to text-writers more or less the same 
value in its development as in that of the private 
law of nations The same primary rules of conduct are 
appealed to between states as between individuals, and precedents 
play exactly the same part wherever human actions are concerned 
In both cases what has been done before commends itself when 
the responsibility of taking steps pledging the future is concerned 
Statesmen on whom great responsibility impends, on whom the 
conduct of momentous negotiations has devolved, and who will 
have to render an account of their work to the sovereign or 
nation they represent, preserve an argument in their own favoui 
in departing as little as possible from any course taken in previous 
similar circumstances. Precedents, moreover, are arguments 
for acceptance by their adversaries or counter-negotiators. In 
fact, in diplomacy even more than in matters of domestic 
government precedents play a dominant part in the growth 
of usage. These precedents are often m themselves originall) 
local usages, such as grew up in the intercourse of the Italian 
communities. Italy, in fact, served as a laboratory 
for early diplomatists and writers. It was in the 
intercourse of these active and ambitious states that 
grew up the very notion of a foreign diplomacy and the 
necessity of rules of conduct in this miniature Europe, with its 
perpetual antagonisms and jealousies, its balauice of power, its 
idea of a state distinct from a nation and of a community of 
* " It seems to me,” says Professor L Oppenheim, " that most 
writers confound the conception of ‘ source^ with that of ‘ cause,’ 
and through this mistake come to a standpomt from which certain 
factors which influence the growtli of International Law appear as 
sources of rules of the Law of Nations This mistake can be avoided 
by going back to the meaning of the term ' source ’ in general 
Source means a spring or well, and has to be defined as the rising 
from the ground of a stream of water , and, wantmg to know whence 
It comes, w'c follow the stream upwards until we come to the spot 
where it rises naturally from the ground On that sjpot, we say, 
IS the source of the stream of water We know very well that this 
source is not the cause of the existence of the stream of water 
‘ bource ’ signifies only the natural rismg of water from a certain 
spot of the ground, whatever natural causes there may be for that 
rising If we apply the conception of source m this mining to the 
term ‘ source of law ’ the confusion of source with cause cannot arise 
Just as we see streams of water runnmg over the surface of the earth, 
so we see, as it were, streams of rules running over the area of law 
And if we want to know whence these rules come, we have to follow 
these streams upwards until we come to their beginning Where 
we find that such rules nse into existence there is the source of them 
Of course, rules of law do not nse from a spot on the ground as water 
does , they nse from facts m the historical development of a com- 
munity Thus a good many rules of law rise every year from the 
Acts of Parliament. Source of Law is therefore the name for an 
historical fact Out of wbioh rules of conduct nse mto existence and 
legal force" {Initmattonal Law, London, 1905, sec ). 

^ Internahonal Law (London, 1905) sec 19. 
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states elbowing each other in their daily contact. It was there 
that grew up Ae institution of passports, the distinction between 
armed forces and civilians, international comity, and m fact 
the very notion that states have an interest m the observance 
of law and order among them. In the same way the active 
commercial mtercourse m the Mediterranean led, in the common 
interest, to the development of rules of the sea m time of peace, 
and later to others m time of war. 

In the north of Europe, again, out of the active commercial 
intercourse among the Baltic and North Sea communities grew 
rules of the sea m the same common interest. It was 
Thirty Years’ War, with its revolting cruelty, 
Wmr. which brought out the contrast between the more 
humane practice of war as an art in Italy and the mere 
bludgeonry which prevailed in the brutal struggle which disgraced 
the first half of the 17 th century. The brutality of the struggle 
turned thinkers’ attention to the need of formulating rules for 
the protection in time of war of non-combatants and the innocent 
subjects of absolute sovereigns, the treatment of the sick and 
wounded, the prohibition of wanton pillage and the other horrors 
which shocked the awakening conscience of northern Europe. 
It was the starting-point of the age of text-books. 

The first effective work, the one which was the first to influence 
sovereigns and statesmen, was Grotius’s De jure belli ac pacts 
OroUuB 1625), which practically exhausted the theoreti- 

cal arguments in favour of the new subject. Nobody 
has in fact since brought to light any new conception of the 
foundations of international law An exhaustive and masterly 
treatise having been published, no further subsequent treatise 
was necessary to show what all men were beginning to feel. 
He sublimated the feelings of his age, and having arnved at the 
pure substance, the work of proving the need of his subject was 
disposed of for all time. Pufendorf (1632-1697), who, in the 
p ^ sequence of effective text-writers, succeeded Grotius, 
rforf”* endeavoured to base international law on an ethical 


which had grown up at different spots in northern Europe m 
the interest of maritime defence, and evolved from practice the 
principle that domimon seawards was limited to the extent to 
which it was possible to enforce it (cannon-shot range), a principle 
which not only created the legal institution of territorial waters, 
but has smee been imported into other branches of International 
Law, and has indirectly influenced the suppression of fictitious 
blockades and more recently of fictitious occupations of territory. 

A contemporary of Bynkershoek was Christian de Wolff 
(1679-1754), a philosopher, mathematician, theologian, lawyer 
and disciple of Leibnitz. Wolff’s great work on the 
Institutions of the Law of Nature and Nations is a learned wom. 

and accurate treatise drawn from all the well-known 
sources of knowledge, and, just as Grotius based his demonstra- 
tions on the then imperfect knowledge of public events of his 
time, Wolff based his on the more accurate sources of information 
which had grown up under the mfluence of Leibnitz, and created 
a connected system out of the scattered fragments available. 
But his book was written m Latin at a period when scholarship 
had declined, and its influence was only felt after Vattel (1714- 
1767) wrote his Droit des gens, ou pnnetpes de la lot naturelle 
appltquees d la condutle et aux affaires des nations el des souveratns 
(1758). His book had all the charm, although Vattel was a 
Neufchatelois, of the French writers of his time, and ygtM 
he It was who popularized the study of International * * ' 
Law. His book was based chiefly on the work of Wolff, but 
in it he gave what was best amongst his predecessors without 
attempting to add anything original of his own. It became the 
handbook of statesmen and jurists, and has never ceased to be 
quoted by them down to the present day. 

But the opinions of jurists m International Law can have 
little more than the value of criticism and co-ordination. They 
have seldom served to make law, though they have the weight 
of all statements made by those who have made a special study 
of any branch of law, as to what they had gathered to be 


basis accepted by all peoples without necessity for a 
common creed or standard of morals, but it is doubtful, whatever 
may have been the extent to which he stimulated the study of 
jurisprudence, whether he did much m advancing the practical 
development of the law of nations. His book De jure naturae 
et gentium (1672), as its name indicates, based international law 
on what he called the law of nature, a subject which has much 
exercised the minds of jurists searching for an ethical basis for 
existing law. 

The scientific mind of Leibnitz (1646-1716) revolted against 
this theoretical and doctrinaire tendency of Pufendorf and other 
LeibaitM following with feeble tread m the 

giant footsteps of Grotius He saw that the practice 
of nations was taking a course dictated by the current moral 
standards of civilized society, and that the philosophizing of the 
text -book writers was leading them away from that actual 
practice which they should use as data for their conclusions. 
Natural science, moreover, had taught him the risk of theorizing ! 
on imperfect data, and while writing a history of Brunswick j 
it occurred to him that treaties and diplomatic documents | 
pnerally were the substances and tests of the publicist’s 
laboratory. His codex juris gentium diplomaticus (1693-1700) 
gave a more precise direction to speculations on the subject. 

The next great wnter of authority united all the qualities of 
a practical kwyer and jurist. This was Bynkershoek (1673- 
1743) He was the first writer on international law 
who dealt with public maritime law as a matter 
demandmg special treatment and involving a set of 
prmciples not called mto action m territorial warfare. A 
magistrate administering the law in a great commercial country, 
whose interests were on or across the high seas rather than 
within the narrow European limits of Holland, Bynkershoek, like 
Leibnitz, searched for his data in the actual practice of nations 
in their intercourse with one another. He applied his clear 
legally tramed mind to deriving prinaples from practice mstcad 
of endeavouring to build up a practice on abstract principles. 
It was he who first generalized the different isolated usages 


the existing practice at the time when they wrote, or as to the 
trend which they showed that practice might be taking. Great 
lawyers and writers like those we have mentioned, and such as 
Lord Mansfield, Sir William Scott, Chief-Justice Marshall and 
others, have done the work of classifying facts, deducing con- 
clusions from them and connecting rules with psychological and 
ethical motives, and have thus sent a current of higher intelligence 
I through the subject which has raised it to its present methodical 
I form. Still International Law remained a wide field fur con- 
' troversy. Authors were agreed on general principles, but when 
these general principles were applied in practice, the shortcomings 
of unwritten usage often caused as much difficulty as that which 
the appeal to principles was intended to overcome. 

What may be called the first enactment of rules of Inter- 
national Law was the Declaration of Pans of 1856, but the great 
work of codification, or rather of reducing into writing Hmtmemmd 
the rules which had been floating as an unwritten law London 
m the conscience of Europe, was undertaken by the Confer- 
Hague Conferences, which may be said to be and to 
have created an entirely new factor in the domain of International 
Law, Two of the conventions adopted in 1899 completed work 
I which had already been commenced long before, viz. those on 
the usages of war and on the adaptation of the Geneva Con- 
vention to naval war. The third estabUshed methods for the 
pacific settlement of mternational difficulties, including the 
formation of the Hague Court of Arbitration. Recourse to the 
latter was purely optional, but the other two conventions have 
been absorbed mto the national law of the ratifying countries, 

I and thus have also the domestic sanction states give to their 
I own laws. The work of the Conference of 1907 was of a much 
wider and more exhaustive character than that of 1899 It 
comprised, besides revised conventions on the matters dealt 
with m 1899, new Conventions on the followmg subjects: 
Opening of hostilities ; Position in naval war of enemy’s merchant 
ships at beginning of hostilities ; Conversion of merchant vessels 
into warships; Ri^ts and duties of neutral states in naval 
war; The laymg 01 automatic submarine contact mines ; The 
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bombardment of undefended places by naval forces j Treatment 
of fishing vessels, postal correspondence and cs^tnre generally 
m maritime war, and Recovery by force of contract debts. 
It also adopted a convention for the creation of an International 
Prize Court of Appeal, vrhich led to the calling of a fresh Con-* 
ference on Pn/e l.aw This conference sat in London from 
December 4, 1908, to February a^, 1909, and was confined to 
representatives of the following countries : Great Britain, 
France, Germany, United States of America, Italy, Austna- 
Hungary, Russia, Japan, Holland and Spam. It adopted a series 
of rules on naval warfare relating to Blockade in tune of war ; 
Contraband of war ; Unneutral service ; Destruction of neutral 
prizes; Transfer to neutral flag; Enemy character; Convoy; 
and Resistance to search and Compensation 

The revolution effected in the relations of states by the Hague 
and London Conferences, however, is not confined to the reduc- 
tion into writing of more or less vague usages nor to the elaborar 
tion of details which no usage can possibly determine. Until 
a machinery was provided for the reform of the law it was futile 
to speculate on the advantages or disadvantages of any rule 
admitted by the majority of civilized nations. The territorial 
waters 3 m limit, for instance, had its origin in the distance 
seawards of cannon-range in a past period. Its almost universal 
recognition only came long after the range of coast-guns had far 
exceeded this distance. This superannuated rule has now no 
legal basis at all except the so-called " common consent of 
nations,” a boon no doubt which outweighs any consideration 
of absolute fitness still unrecognized, but of which the learned 
Barbeyrac truly said/ ” Ce commun consentement des peuples ' 
que Ton suppose avoir force de loi cst une chose qu’on ne 
prouvera jamais ” 'Hie institution of the Hague Ciwiferences has 
now provided a method of obtaining the consent of nations, not 
only to existing rules, but to their reform and to the introduc- 
tion of new rules It is now an understanding among the states 
of the world, that these conferences shall be held periodically 
It is, of course, possible for one great state to hold aloof and thus 
wreck the chances of universal agreement, but even then we 
have the power of the majority as against that of the minority. 
A case actually arose m a recent war between non-signatories of 
the declaration of Pans of 1856 Neither the United States nor 
Spam was a party to that declaration, yet neither ventured to 
disregard it 

The chief source of International I^w wd), therefore, in all 
probability for the future be that ” Parliament of mankind,” 
the Hague Conferences The Hague Court and its adjunct in 
tune of war, the proposed International Prize Court of Appeal, 
will form the Judicature applying and construing the enactments 
of the Conferences acting as a sort of international Legislature. 

Fundamental Prtnet f>les. — Underlying the details of both 
the new International Legislature and the new International 
Judicature are certain principles which may some day 
have to be officially defined These principles have 
coadHet. necessanly fluctuated with the standard of morals 
of each period. With the contemporary development | 
of the public conscience, they are undergoing changes and a 
betterment which it is not desirable to check by yet naiKng them 
up as immutable articles of faith. Till quite recently it was usual 
to speak of the common standard of right conduct prevailing 
throughout the Christian world, a standard to which responsiWe 
statesmen tried to adjust their direction of the affairs of state. 
The admission of Japan into the councils of the great powers has 
introduced a non-Christian element whose standard of conduct 
was not identical with nor based upon Christian morals, Turi»y, 
though admitted in 1856 to European Councils, remamed ratto 
the occasion of their dehberatKms than a deliberating party. 
Her new position as a constitutional state, with a code of morals 
at any rate in some essentials distinct that of Christian 
peoples, will add a further new non-Christitai element into the 
mor^ foundations of international conduct. The influence of 
western Europe, however, in both Japan and Turk^, has 
hitherto in all external development bera paramount, Japan, 

* Note 8 to Grotius, I*., U. c. ill § 3. 


after eaeamming all the existing systems, has even adopted the 
best she found m Western morals, and in her schools inculcates 
Christian ethics as a subject per se without reference to divine 
revelation or authority. Turkey too has the advantage of possess- 
ing a code of morals which produces so high a standard of right 
conduct in private life that very httle in the way of moral lessons 
will have to be learned by the Ottomans from Western civiliza- 
tion. As regards practice, it is unreasonable to expect that the 
high estimate of the moral standard of west European civiliza- 
tion, which is cherished by those who profess its principles, 
should be accepted by other peoples with unqualified assent 
Are not the nations of western Europe still vaguely influenced 
by the mstmets of theu: conquering ancestors, and by the tradi- 
tions of .. the good oM rule, 

. . . the simple plan, 

That they should take who have the power 
And they should keep who tan " ? 

There is nothing essentially different between many recent 
wars and military enterprises undertaken by Western natrons 
against heathen peoples, and wars and conquering enterprises 
undertaken by the Northmen of a thousand years ago In his 
Northern Antiquities Mallet describes the primitive feeling of 
the Northmen m the followmg passages : — 

“ The rules of justice, far from checking their prejudices, had been 
themselves warped and adapted to their bus It is no exaggexation 
to say that all the Teutonic nations entertained opinions on this 
subject quite opposite to the theory of our times. 1 hey looked nixm 
war aa a real act of justice, and esteemed it an incontestable title 
over the weak, a visible mark that God had intended to subject them 
to the strong They had no donbt but the intentions of this divinity 
had been to estabhsh the same dependence among men which there 
is among animals, and setting out from the ponnapte of the inequality 
of men, as our modern civilians do, from that of their equahty . they 
inferred thence that the weak had no right to what they could not 
defend. Thus maxim which formed the basis of the law of Nations 
among the anment inhabitants of Europe being dictated by their 
most darling jxission, vre cannot wonder that they should so steadily 
act up to it in practice And, which after all is worst, to act and 
think as they did, or, like the moderns, with better principles, to 
act as ill ? As to the ancient nations, ivo attnbute nothing to them 
here but what Is justified to them by a thousand facts They 
adopted the above maxim in all its ngour and gave the nanae of 
Dm&e Judgment not only to the Judiciary Combat, but to conflicts 
and battles of all sorts victory being in their opinion the only 
certain mark by which Providence enables us to distinguish those 
which it has appointed to command others " 

The very notion of the “right of conquest,” and that the 
victorious are entitled to an indemnity without reference to any 
question of right and wiong or of justice and injustice, 
shows that there are prmciples in actual practice which 
he outside and have no analogy in the principles of stMte? 
private law. In the partition of Africa native states 
have been treated as non-existent except as local bodies. They 
have been annexed to European states without reference to 
their will or consent. Treaties have indeed been made with them, 
but they have rather been regarded as evidence of prior occupa- 
tion than as involving any question of native right. The test 
m the distinction between civilized and uncivdized states which 
IS regarded as warranting exclusion from enjoyment of the 
right to consideration as mdependent states, and admission to 
the community of the civilized world, is in practice the possession 
of a regular government sufficient to ensure to Europeans who 
settle among them safety of life and property. Every country, 
m principle, possessmg such a government has prima facie the 
rank of a state and is entitled to treatment as a civilized eom- 
muoity . Treaties made with it for the purpose pf extra-territorial 
jurisdiction are intended merely to take into account a difference 
of judicial institutions but are not supposed to detract otherwise 
from the possession of such equality and independence This 
principle no analogy in private morals, and has been, slight 
as it IS, more honoured in Ae breach than the observance. If 
incKfference to native ri^t has provoked reaction, it has been 
on the part rather of pManthropists than of statesmen. Their 
movement for the protection of African aborigines has, however^ 

* Bishop Fney's translatioii (1847), p. xjS, 
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resulted la at least uae great international charter fbr the pre* i 
ventknl of the further d^radation of African aborigines, viz the 
Gmieral Act of Brussels of 1885. A vigorous outcry has also 
been raised against the methods of the government of the Congo 
State. But me agitation ought not to be confined to this part 
of Central Africa. Other governments are also in fault. In tact, 
the contact of the European with Central Africa h^, throughout, 
with few exceptions, been one of barbarous pn^tice quite mcon* 
sistertt with the prinaples which Christian missionaries have l)een 
sent to teach the African native. 

In the case of European enterprise in Asia, the “ good old 
rule ” has had still less justification. The action taken for the 
repression of the Boxer movement in China, like previous Euro* 
pean incursions, had no essential characteristic distinguishing 
It from the expeditions of the Northmen described by Mallet 
m the above -quoted passage. The Japanese took part m the 
“ Boxer ” expedition, and the example of respect for native 
right and of orderly self-restraint they set has been universally 
acknowledged. But the lesson is one of greater significance than 
one of comparative ethics. The rise of the power of Japan and 
her obvious determination to constitute herself the champion of 
the races of eastern Asia has widened the scope of International 
Law, and we may now regard China as henceforth under the 
protection of the same prinaples as European states. 

The three chief principles of inter-state intercourse, those, in 
fact, on which International Law is based are . — 

X. Recognition of each other’s existence and integrity as 
states. 

2. Recognition of each other’s independence 

3. Recognition of equality, one with another, of all 

independent states. 


prta> 


As regards the first of these principles see State From the 
principle of independence it follows tnat every state has a right 
to change its form of government and to enjoy the 
euwt exercise of its internal energies. This is subject 

only to the limitation that in the exercise of this 
right other states or their subjects shall not be 
molested or otherwise suffer. The equality of all independent 
states entitles them to respect by other states of all the forms 
of ceremonial and to the same treatment by others, where their 
interests are identical, whether they are strong or weak. This 
principle has often been violated, but it is, nevertheless, 
acknowledged wherever possible, as in diplomatic conferences 
relating to all matters of an economic, hygienic, mdustrial 
or social character Even at the Conference of Algeciras, 
though the powers immediately concerned from a political 
point of view were only Great Britain, France, Germany and 
Spain, the following were also represented as having economic 
interests in Morocco, Austria-Hungary, Italy, Russia, Belgium, 
Holland, Portugal and Sweden. 

Ships on the high sea being regarded as detached portions of 
the national territory, there is also the denved pnnciple of the 
freedom of the high sea, of the independence and equality 
upon It of the ships of all nations, subject only to due 
respect being paid to the independence and equality of 
all others and to such conventional restrictions as states may 
unpose upon themselves (see Territorial Waters). This 
prmciple is re-enunciated in the preamble to the Convention of 
1907 on the kiymg of automatic submarine contact mmes (see 
Peace Conterences). 

The Hague Conventions are based on these principles, to 
which there is a tendency to add another, viz. the right to 
arbitration m certain cases. This principle is set out 
more or less tentatively, h b true, but it is being 
* completed by separate treaties of compulsory arbitra- 
tion m connexion with the cases refereed to. It is 
enuncia^ m the foHowmg article of the Convention of 1907 for 
the pacific settlement of International disputes : — 


" la quearions of a kgiil nature, and especially in the mterpretatum 
Of arndmaion ol lalmw^nal Cwvexrtioos. arbtration is recognized 
by Bae CoDftxactuig powets as tiie most enecthre, and, at the same 
time, the most equitable means oi arranging dopntes which 


diplomacy has failed to settle Consequently, it U desirable that, 
in disputes regarding the above-mentioned questions, the contracting 
powers should, if need he, have recourse to arbitration, in so far as 
Circumstances permit " (Art 28). 

The principle of arbitration has also been adopted in reference 
to the recovery of ccntr&ct debts under the foUowuig article of 
the “ Convention respecting the limitation of the employment 
of force for the recovery ot contract debts ” : — 

'* The contractmg powers agree not to have recourse to armed 
force for the recovery of contract debts claimed from the government 
of one country by the government of another country as being due 
to its subjects or citizens This undcrtakmg is, however, not applic- 
able when the debtor state refuses or neglects to reply to an offer 
of arbitration, or, after accepting the offer, renders the settlement 
of the Comprotms imposs.ble, or, after the arbitration, fails to comply 
with the award " (Art. x). 

The codification of International Law itself, begun at the 
Hague and London Conferences, is an admission of the binding 
character of the primary principles set out above. 

One of the chief tendencies of contemporary reform is also to 
restrict the effect of fictions and reduce rights to the limits of 
their practical application. Between two alternatives, R^gtrie^ 
the one to assert rights which cannot possibly be tioaof 
maintained by force such as claims to dominion over 
portions of the high sea (see High Sea, Territorial 
Waters), “ paper blockades ” (see Blockade) and fictitious 
occupations of territory (see Occupation), and the other to 
require actual physical assertion, a medium course is growing up, 
VIZ, that of recognizing potential assertion, that is assertion 
limited to physical possibilities.^ With the aid of the Institute 
of International Law, the International Law Association and 
other reforming agencies (sec Peace), expert opinion m these 
matters is be^mmg homogeneous throughout the civilized 
world, and the ground is being prepared for a clearer understand- 
irm of these fundamental principles by the statesmen and state 
omcials who have to apply them in practice. 

Biuliografuy. — T he following are works on international law, 
diplomacy and treaty relations, from the beginning of the iQth 
century until 19x0. Many of the older autliors have been omitted 
to permit the incluMoii of more recent writers. 

Alcorta, Traiado de derecho tnUrnactoftal (Buenos Aires, 1878) ; 
D Anzilotti, Teona generate della responsabthtd detlo Stato net dmtto 
tnternanonale (Florence, X902) , Arendt, Le DroU public el la neulraltli 
de la Belgique (Brussels, 1045) ; Nagao Anga, La Guene russo- 
japonatse, au point de vue continental et le drott international (Pans, 
t^8). La Guerre stno^japonatse au point de vue du drott international 
(Pans, 189O) , Sir Shco-bton Baker, Ftrit Steps m International Law 
(London, 18^) , Barboux, Jurisprudence du consetl des prtses 
pendant la guerre franco-allemande (1W72) , Sir T. Barclay, Problems 
of International Practice and Diplomacy (London, 1907) , f Baty, In- 
ternational Lao) (Lon Jon, 1909) ; BUlo, Princtpios de derecho 
inter nacional, and ed by Silva (Madrul, X884) , Norman Bentwicb, 
2 he Law of Private Property in War with a Chapter on Conquest 
(London, 1907) , Bergbohm, Staats- Verirdt^c und-Gesette als Quellen 
des VdlkerreclUs (Leipzig, 1877) , T M Bernard, Four Lectures on 
Subjects connected with Diplomacy (London, 1868) , Bluntschli, 
Das moderns Volkerrecht aer civihstrten Staaten als Rechtsbuck 
dargesteilt (NOrdlingen. 1868), trans. into French by Lardy {Le Droit 
international codifii) (Pans, and ed , 1874), Die lledeutung und die 
Fortschntte des moaerHen Volkerrechts (aria ed., Berlin, 1873) , De 
Boeck, Le Droit de la proprtHi ennemte pnvie sous pavilion enuemt 
(Pans, 1 88a) , Henn Bonhls, Manuel de droit international public 
(1894, 4th ed , by Fauchille, 1904) ; Percy Bordwell, The Law of 
War between Belligerents — a History and Commentary (Chicago, 
1908) ; Bornemann, Forelaesntn^er over den positive folkeret (Copen- 
hagen, t866) ; Brusa, Del modtemo dintto Internationale pubolico 

S lorence, 1876) ; De Burgh, Blements of Maritime International 
w (London, 18C8) ; Aug. von Bulxnenncq, Praxis, Theorte und 
Codification des VOlkeirechts (Leipzig, 1874), Das Vdlherrecht (1887) , 
Montagu Burrows, History of the Foreign PoUey of Great Britain 
(Londom 1897) ; Charles Henry Butler, The Treaty-making Power 
of the United States (a vols.. New York, 1902) , Carlos Calvo^ Le 
Droit mtemationai (stb cd , 6 vols , Pans, X890) ; Cauchy, Le Droit 
maritime international considiri dans ses engines et ses rapports avec 
les proarts de la civiiisation (z vols., Pans, 1862), Du respect de la 
propnm pnvde dans la guerre mantime (Paris, 1866} ; Carnazm- 
Amaii, Trattato d* dintto jntemeuionale de pace (a vols., l867>i875) , 
Pitt Cobbett, Cases and Opinions on International Law and various 
points of English Law eonnected therewith (London, xst ed 1885, 

* We have seen this in the progress made in the three instances 
given above at fhe Coimress of Pans (1856), the Conference of Berlin 
(^1878} and tihe Hague Conference of X907 
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2nd ed, 1892. 3rd ed 1909) (part i, “Peace”! , Miguel Cruchaga, 
Noctones dt derecho internacional (1899, 2nd ea 1902) , Cogordan, 
La NahonahU au point de vvu des rapports tnternationawt fPans, 
1879! ; de Courcy, Riforme intemationaU du drott manttme (Pans, 
1863) ; R T Crane, State tn Constitutional and International Law 
(1907) , Creasy, First Platform of International Law (London, 1876) ; 
G B Davis, Outlines of International Law, with an Account of its 
origin and sources, and of Us historical development (New York, 1887) ; 
Elements of International Law, with an account of its origin, sources 
and historical development (new and revised edition. New York 
and London, 1900) , de Clercq, Recuetl des traiUs, conventions 
et actes dipiomatiques conclus par la France avec les puissances 
Hrangires, publtds sous les auspices du min des aff. Hrangdres 
(Pans, 21 vols ) ; Descamps, L'Evolution de la neutraliti en droit 
international (Brussels, 1898I ; F Despagnet, Cours de drott inter- 
national public (2nd ed , Paris, X899), La Diplomatie de la Trotsiime 
Uipublique et le droit des gens (Pans, 1904) ; Professor Gtulio Diena, 
Princtpt di diritto internazionale (Naples, rgog) , Dufraisse, Histoire 
du droit de guerre et de paix (Pans, 1807) ; Jacques Dumas, Les 
Sanctions de I'arbitrage international (Paris, 1905) , E Duplessix, 
La Lot des nations, projet de code de drott international public (Pans, 
1900) , L' Organisation Internationale (Pans, 1909) ; Charles Dupuis, 
les Tanfs douaniers et les traitis de commerce (Pans, 1895); Le 
Princite d'iquilibre et le concert europien de la patx de Westphalie A 
I'acte a'Algesiras (Pans, 1909) ; Eden, Law of Nature and of Nations, 
Policy of Europe (London, 1823) , Ed Engelhardt, Du rigtme con- 
ventionnel des fteuves internaiionaux (Pans, 1879) , Paul Errera, Das 
Staatsrecht des Kdntgsreichs Belgien (Tubingen, 1909) , T H. S. 
Escott, The Story of British Diplomacy ; Its Makers and Movements 
(London. 1908) ; Fauchille, La Diplomatie francatse et la Itgue des 
neutres de lySo (/yyd-zySj) (Pans, 1893) , Du blocus maritime (Pans, 
1882! ; Ferguson, A Manual of International Law (2 vols„ London, 
1884) ; David Dudley Field, Outlines of an International Code (New 
York and London, 2nd ed , 1876) ; Fiore, Trattado di diritto inter- 
nasionale pubblico (3rd ed , Tunn, 1888), Nouveau Drott international 
public (3 vols., Pans, 1883) , Le Drott international codifit et sa 
sanction juridique — traduit de I'ltalien par A Chritien (Pans, 1889) , 
Funck'Brentano et Sorel, Pricis du drott des gens (Pans, 1877. 
new ed. 1894) ; Fusinato, II Prtnctpio della scuola itahana net 
diritto internaxional pubblico (Macerata, 1884) ; Franyois Gairal, 
Le Protectorat international (Pans, 1890) ; E. M Gallaudet, Inter- 
national Law (New York, 1886) ; Guillaume de Garden, Histoire 
ginirale des traitis de patx, et autres transactions pnnctpales, entre 
toutes les puissances de V Europe deputs la patx de Westphalie (14 vols , 
Pans, 1848-1859); Gareis, Institutionen des Vdlkerrechts (1888, 
2nd ed. 1901) , L Gessner, Zur Reform des Kne^seerechts (Berlin, 

1875) , Le Drott des neutres sur mer (2nd ed , Berlin, 1876), Guelle, 
Drott international. La guerre continentale et les personnes (Pans, 
1879I , Gu8ronni^re, Le Droit bubltc de I’ Europe moderne (Pans, 

1876) , Guesalaga, Derecho diplomatico y consular (Buenos Aires, 

1900), Hagerup,'* LANeatrahtb ^rm&nente” (Revue ghtirale du drott 
international public) (Pans, 1905) , W E Hall, A Treatise on Inter- 
national Law (6th ed , edited by J B Atlay, Oxford, 1909) ; Foreign 
Powers and Jurisdiction of the British Crown (London, 1894) ; H W 
Halleck, International Law (Philadelphia, 18W, edit by Sir Sherston 
Baker, 4th ed , 2 vols , London, 1908) ; A B Hart, Foundations of 
American Foreign Policy (New York, 1901) ; Hartmann, Institutionen 
des prahtischen Vdlkerrechts in Friedensxeiten (1887) ; L B Haute- 
feuille, Quelaues questions de drott international maritime A propos de 
la guerre d'AmMque (Leipzig and Pans, 1861) , Droits et devoirs des 
nations neutres (^ vols , 3rd ed , Pans, 1868) ; Questions de droit 
maritime international (Pans, 1868) ; Histoire des origines, des progris 
et des variations du drott maritime international (Pans, 1858, 2nd ed. 
1869) ; Heffter, Das europAische Volkerrecht der Gegenwart (Berlin, 
1855, trans into French by Bergson, Le Droit international de 
I'Europe, 4th ed , enlarged and annotated by Geffcken, Berlin and 
Pans, 1883) : Amos E Hershey, The International Law and Diplo- 
macy of the Russo-Japanese War (New York, 1906) ; Hertslet's 
Commercial Treaties (24 vols , London, 1840-1907) , Sir Edward 
Hertslet, Map of Europe by Treaty, showing the territorial changes 
since the general Peace of (4 vols , London, 1873-1891) ; 

Map of Africa by Treaty (3 vols., London, 1896), Index 

to British and Foreign State Papers, vols. i to 63 (1879) ; A. 
Pearce Higgins, The Hague Peace Conferences and other International 
Conferences concerning the Laws and Usages of War (Cambridge, 1909); 
Historicus (Sir William Harcourt), Letters on some Questions of 
International Law (1863) ; Albert E Hogan, Pacific Biochade ; T. E 
Holland, The Elements of Jurisprudence (London, 1880, loth ed , 
Oxford, 1906), Studies in International Law (Oxford, 1S96), The 
Laws of War on Land (Oxford, 1908), Letters to The Times upon 
War and Neutrality (1881-1909) with some commentary (London, 
1909), British Admiralty Manual of the Law of Pn»e (1888) , G. F. W. 
Holls, Peace ( onference at The Hague (Now York, 1900) , Holtxen 
aorff, Handbuch des Vdlkerrechts (4 vols , Hamburg, 1885-1889) ; J 
Hosack, On the Rise and Growth of the Law of Nations from tae 
earliest Times to the Treaty of Utrecht (London, 1882) r Huber, Die 
Staaten-Succession, vdlkerrechtliche und staatsrechtliche Praxis m tg. 
Jahrhundert (Leipng, 1898) ; International Amencan Conference, 
Plan of Arbitration for the settlement of disputes between the American 
Republics, Report and Recommendations (Washingtim, 1890) ; 


International American Conference, Report and Recommendations 
concerning a Uniform Code of International Law (Washington, 1890) ; 
Joseph Imbart Latour, La Mer temtoriale (Paris, 1889) , Atherley 
Jones, Commerce m War (London, 1907) ; Kaltenbom, Critik des 
Vdlkerrechts (Leipzig, 1847), Zur Geschichte des Natur- und Vdlker- 
rechts (Leipzig, 1848) , L Kamarowsky, Le Tribunal international 
(trans mto French by Serge de Westman, Pans, 1887) , Wilhelm 
Kaufmann, The Egyptian State Debt and its Relation to international 
Law (London, 1892) , Die Rechtskraft des internationalen Rechtes 
(Stuttgart, 1899) ; Kennedy, Influence of Christianity on International 
Law (Cambridge, 1856) , James Kent, Commentary on International 
Law (rev with notes and cases by J T Abdy, 2nd ed rev London, 
1877) , Kleen, De la contrebande de guerre (Pans, 1893), Lots et 
usages de la neutraliti (2 vols , Pans, 1898-1900), Kngets historia ur 
folkrattehg Synpunkt (Stockholm, 1906), Kodificerad Handboh 1 
Kngets Lagar till lands och till Sjos (Stockholm, 1909) ; Otto Krauske, 
Die Entwickelung der stdndigen Diplomatie vom ijten Jahrhundert bis 
SH den Beschliissen von iSij und iStS (Leipzig, 1885) , Jean Lagor- 
gette, Le Rdle de la guerre Etude de la sociologte ginirale (Pans, 
1905) ; Lammasch, Fortbildung des Vdlkerrechts durch die Haager 
Conferenz (Munich, 1900) , Almd Latili, Effects of War on Property, 
being Studies in International Law and Policy (London, 1909) , 
Fran90is Laurent, Histoire du droit des gens et des relations Inter- 
nationales, continued at vol iv under title of Etudes de I'histoire de 
Vhumaniti (18 vols, Brussels, 1861-1880) , Laveleye, Du respect de 
la propniU brivie en temps de guerre (Brussels, 1875) , '1 . J. Lawrence, 
Essays on Disputed Questions of Modern International Law (Cam- 
bridge, 1884), The Principles of International Law (London, 1895, 
3rd ed 1900), Handbook of Public International Law (4th ed , London, 
1898), War and Neutrality tn the Far East (London, 1904) ; Emile 
Lefivre, Riorgamsation du consulal franfais A I'itranger (Pans, 
1883) : Ernest Lehr, La Nationahti dans les prtnetpaux Hats du 
globe (Pans, 1909) ; Ernest Lemonon, La Seconde Confirence de la 
patx (Paris, 1908, an exhaustive volume in 790 pp ) ; de Leval, 
De la protection diplomatique des nalwnaux A I'iiranger (Brussels, 
X907) ; Leone Levi, The Law of Nature and Nations as affected by 
Divine Law (London, 1855), International Law, with Materials for 
a Code of International Law (London, 1888) ; Liszt, Das Volkerrecht 
(1898, 6th ed 1910) , IvOnmer, The Institutes of the Law of Nations 
(2 vols , London, 1883) , Lueder, Der neueste Codipcationsversuch 
auf dem Gebiete des V olkerrechts (1874) , Theo Lyman, Diplomacy 
of the United States (Boston, 1828) , Mackintosh, Discourse on the 
Study of the Law of Nature and Nations (2nd ed , London, 1828) , 
Sir Henry S Maine, International Law (London, 1888) , Terenzio 
Mamiani, Des trattls de iSrj et d’un nouveau drott europien, traduit 
par Lionce Lehmann (Pans, 1862) ; Mancini, Dintto internazionale 
Naples, 1873) ; Manning, Commentaries on the Law of Nations 
London, 1839, 2nd ed by Sheldon Amos, 1875) , Manotti, Du 
droit des gens en temps de guerre (Pans, 1883) ; C de Martens, Causes 
ciUbres du droit des gens (Leipzig, 5 vols , 1858-186D , G F de 
Martens, Recuetl de traitis des puissances et itats de I’Europe (1761, 
contmuM under other editors down to present time), Cours diplo- 
matique, ou tableau des relations extirieures des puissances de I'Europe, 
tant entre qu’avec itats dans Us dtverses parties du globe (Berlin, 1801, 
3 V, o), Pricis du droit des gens modernes de I’Europe. Augments des 
notes de Pinheiro-Ferreira, avec bibliographte par C Vergi (2 vols , 
Pans, 1864), Law of Nations, trans by W Cobbett (London, 1829) ; 
F de Martens, Le Droit international actuel des peupies ctvtltsis, 
trans. by L60 {Tratli de drott international) (3 vols., Pans, 1883) , 
Edwm Maxey, Internationa! Law (St Louis, 1909) . A Mengnhac, 
Traitl de droit public international, vol 1 , " Les Proi6gomines,“ ” Les 
Thtories gfenirales," vol 11 , " Le Droit de la paix” (Pans, 1905-1907), 
Tratli thiorique et pratique de I'arbitrage international (Pans, 1895) , 
La Confirence international de la pat x (Pans, 1900) ; Chnstian Meurer , 
Die Haager Frtedenskonferenz (2 vols , 1905-1907) ; Mass6. Le Drott 
commercial dans ses rapports avec le drott des gens (4 vols , Pans, 
1844-1848) : Mohl, Encyclopddie der Staatsmssenschaften, Staatsrecht, 
Vblkerrecht und Politik (3 vols , 1860-1869) , John Bassett Moore, 
History and Digest of the International Arbitrations to which the 
United States has been a Party (6 vols , Washington, 1898, official), 
“ Asylum in Legations and Consulates and m Vessels '' {Political 
Science Quarterly, vol. vn,. Nos i, 2 and 3, New York, 1902) , Digest 
of International Law, as embodied in diplomatic discussions, treaties 
and other international agreements, international awards, the 
decisions of municipal courts and the wntings of jurists and ©specially 
m documents published and unpubhshed issued by jiresidents and 
secretanes of state of the United States, the opinibns of the 
Attorney s-General and the decisions of courts, federal and state 
vols , Washington, government prmting office, 1906) , Monn, 
Lois relatives A la guerre selon le droit des gens modernes Drott public 
et drott crttntnel des pays ctvtltsis (Paris, 1872) ; Negrin, Derecho 
maritinto internacional (Madrid, 1873) ; Neumann, Grundnss des 
heuhgen europdischen Volkerrechtes (Vienna, 1856, 3rd ed 1885, 
trans into^ French hyl^edmsittan,Eliments du drott des gins etuippiens, 
Paris, 1885) , Nippi^d, Fortbildung des Verfahrens tn volherrechthclwn 
Streitigkeiten (1907); Ernest Nys, Le Drott international (4 vols, 
Brussels and Pai^, 1904 -^^) ; Le Drott de la guerre et les pricurseurs 
de Grottus (Paris, x88a) ; Les Theories polittques et to drott international 
en France fusfuftmXVIIP siicU (Brussels and Paris, 2nd ed , 1899) : 
Etudes de drott inlemaHonol et de drott politique (2* sfrie, Brussels and 
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Paris, 1901, Le Drott romain, le drott des g»ns et U coUitt d$t docUurs 
en drott ctvti (Brassels, 1910) , Marquis de Olivart, Trattato y notas 
de dertcho tnUrnactonai pttbhco (2 vols , 1887, 4th ed , 1903) , Lutgi 
Ohvi, Dt alcune odterne tendenxe del dtrttto tnternanonaU (Venice, 
1907) ; Onezimo, Dtscurso sobre la htstorta del derecho tniemactonal 
(Buenos Aires, 1872) ; Oppenheim, System des Vdtkerrechts ^rank- 
fort, 1845) , L Oppenheim, Intematwnal Law, vol 1 “ Peace,” 
vol u ” War and Neutrality ” (London, 1905-1906) , Internattonal 
Incidents for Discussion in Conversation Classes (Cambridge, 1909 , 
solutions are not given) , Gerechtigkeit und Gesets (Basel. 1895) , 
Ortolan, Rieles Internationales et diplomatie de la mer (4th od , Pans, 
1864) . Paiva, Elementos de direito des gentes (Coimbra, 1864) , 
Pando, Elementos de derecho internacional (Madnd, 1843, 2nd ed , 
1852) , Pardessus, Us et coutumes de mer (Pans, 1847) , Paroldo, 
Saggio dt codificcutone del dmtto Internationale (Turin 1851) , 
Perels, Das Internationale Seerecht der Gegenwart (Berlin, 1882-1903 ; 
transl Arendt, Manuel de droit maritime international (Paris, 1884) , 
Perez-Gomar, Curso de derecho de gentes (Montevideo, 1864-1866) , 
Pertille, Elementi di diritto Internationale nel seculo XIX (Naples 
*877), Trattato dt dmtto Internationale (1881) ; Sir R PhiUimore, 
Commentaries upon International Law (4 vols , 3rd ed , London, 
1879-1889) , Coleman Phillipson, Effect of War on Contracts (London, 
1909), Studies in International Law (London, 1908) , Robert Pi6de- 
lifevrc, Pricis de droit international public (2 vols , 1891-1895) , 
Pierantoni, Storia del dtrttto Internationale nel seculo XIX (Naples, 
1877), Trattado dt dtrttto Internationale (1881-188^) , Sir F T 
Piggott, Nationality, including Naturalisation and English Law on 
the High Seas and beyond the Realm (2 vols , London, 1907)1 Ex- 
teiritoriality , Law relating to Consular Jurisdiction and to Residence 
in Oriental Countries (Hongkong and London, 1907 ) ; PiUet, 
Recherches sur les droits fondamentaux des itats dans I'ordre des 
rapports internationaux (Pans, 1899) , Pinheiro-Ferreira, Drott 
public interne et externe (Pans, 1830) , Sir Frederick Pollock, “The 
Monroe Doctrine ” (Nineteenth Century, 1902) . Poison, Principles of 
the Law of Nations (London, 1848) , j N Pomeroy, Internattonal 
Law in Time of Peace, ed by Theo D Woolsey (New York, 1886) , 
Pradier-Fod6r6, La Question de I'A labama et le drott des gens (Pans, 
1872), Traiti de drott international public europien et amirtcain 
(7 vols , Pans, 1885-1897) ; Quantech, Compendium der europdischen 
Volkerrechts (Berlin, 1873) , Carman F Randolph, The Law and 
Policy of Annexation with special reference to the Philippines together 
with Observations on the Status of Cuba (London, New York and 
Bombay, 1901), ” Notes on the Foreign Policy of the United States 
suggested by the War with Spam ” (New York, 1898, pamphlet) , 
W F Reddavvay, The Monroe Doctrine (Cambndge, 189^ , Rcddie, 
Inquiries in International Law (London, 1842^, Maritime Inter- 
national Law (Edinburgh, 1844-1 84 Emil Reich, Foundations 
of Modern Europe (London, 1904) , Renault, Introduction i Vitude 
du drott international (Pans^ 1879) , Riquelmc, Elementos de derecho 
publico internacional (Madrid, 1849) , A Rivier, Princtpes du droit 
des gens (2 vols , Pans, 1896) , Saalfeld, Grundriss etnes Systems des 
europdischen Volkerrechts (Gottingen, 1809) , C Salomon, L’ Occupa- 
tion des ierritoires sans maitre, itude de droit international (Pans, 
1889) ; Sanchez, Elementos de derecho internacional publico (Madnd, 
1866) , Eugene Schuyler, American Diplomacy and Furtherance of 
Commerce (New York, 1886) , Tames Brown &ott, Cases on Inter- 
national Law (Boston, 1902), The Hague Peace Conference of iSgg 
and igoy (2 vols , Baltimore, 1909) , R F Seijas, El Derecho inter- 
nactonal hispano-americano, publico y prtvado (6 vols , Caracas, 
1884) , Senior, Law of Nations, <S-c (London, 1865) , Sheldon Amos, 
Lectures on International Law (London, 1874) , Sierra, Lecciones de 
derecho maritime internacional (Mexico, 1854) ; F. E Smith, Inter- 
national Law (London, igoo, “ Temple Primers ” senes), International 
Law as interjected during the Russo- Japanese War (in collaboration 
with N W Sibley , London, 2nd ed , 1907) , Stephen, International 
Law and International Relations (London, 1884) , Ellery C Stowell, 
Consular Cases and Opinions from the Decisions of the English and 
American Courts and the Opinions of the Attcrneys-genereU (Washing- 
ton, D C , 1909) ; Sakuye Takahashi, Cases on Internationa Law 
during the Chino- Japanese War (Cambridge, 1900), International Law 
applied to the Russo-Japanese War with the Decisions of the Japanese 
Prite Courts (London, 1908); H L Stnsower, “Die Donaufrage'* Zeit- 
schrift fur das pnvat, und dffentliche Recht der Gegenwart (Vienna, 1884) , 
Hannis Taylor, Treatise on International Public Law (Chicago, 1901) , 
Tetens, Droits rtci^oques des puissances belligirantes et des puissances 
neutres sur mer Principes du drott de guerre en giniral (Copenhagen, 
*803) ; T6tot, Ripertoire des tratUs de paix, de commerce, d’alliance, 
6'C , conventions et autres acies conclus entre toutes les puissances 
du gldbe principalement depute la patx de Westphalie jusqu’i nos 
fours (Partie chronologique, 1866, partie alphab6tique, 1873, 
suppl6ment, 1895): Alberto Torres, Vers la patx hudes sur 
lytablissement de la patx gintrale et sur I'organisation ^ Tordre 
international (Rio de Janeiro, 1909) , Heinnch Tne^, Vdlkerrecht 
imd Landesrecht (Leipzig, 1899) , Sir Travers Twiss, The Law of 
Nations considered as Iridependent Communities (2 vols, 2nd ed., 
London 1875-1892); von UUmann. Vdlkerrecht (1895; *nd ed 
1908) , Vcrraes, Les Lots de la guerre et la neutrahU (Brussels, 1906) , 

T. A. Walker, The Science of International Law (London, 1893), 
Manu^ of Public International Law (London, 1895), History of the I 
law of Nations (London, 1899) : John Westlake, Chapters on the ' 
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Principles of International Law (Cambndge, 1894), Internattonal 
Law, vol t “ Peace ” (Cambndge, 1904), vol. u " War ” (1907) , 
Francis Wharton, Digest of the Internedional Law of the United States, 
taken from documents issued by Presidents and Secretaries of State, 
from decisions of Federal Courts and Opinions of Attomeyi-Generai 
(Washington, 1886, 3 vola , official), The Revolutionary Diplomatic 
Correspondence of the United States (6 vols. Washington, 1889, 
ofiicial) , H. Wheaton, History of the Law of Nations in Europe and 
America from the earliest times to the Treaty of Washington, 1843 
(New York, 1845) , Elements of Internattonal Law (ist ed , 1836, edit 
Lawrence, 1855, edit Dana, 1866; edit Boyd, London, x88o, edit 
Abdy^ Cambridge, 1888 , 3rd Eng. ed. by Sir Sherston Baker, 1893 ; 
4th Lng ed by Atlay, 1904) , wildman. Institutes of International 
Law (London, 1849), The^ore D Woolsey, Introduction to the 
Study of International Law ffith ed. New York, i8gi), Spencer 
Walpole, Foreign Relations (“ English Cituen ” series, London, 1882) . 
Andr6 Weiss, “ Cnmes et d 61 its pohtiques dans les rapports de 
I'Autnche et de la Russie ” {Journal de droit international prtvL 
Pans, 1883) (T Ba ) 

INTERNATIONAL LAW (PRIVATE). There is in every 
territory the law of the land, or territorial law, by which the 
courts decide all cases that include no circumstances connected 
with any foreign territory. Often, however, such a circumstance 
suggests the question whether just«ce does not require that the 
law of some other territory shall be applied. Thus the Gretna 
Green marriages, by which English minors escaped the necessity 
of banns or the consent of parents or guardians, suggested the 
question, which was answered in the affirmative, whether even 
m England their validity ought not to be tried by the law of 
Scotland, where they were celebrated. Often, again, the question 
IS suggested whether justice does not require that the courts 
of law should allow some effect to foreign legal proceedings, 
such as a judgment obtained or litigation pending abroad 
Such questions as these are answered by private international 
law, which, since both laws and legal proceedings are emanations 
of public authority, may be defined as the department of legal 
science which 1$ concerned with the effect to be given m the 
courts of law of any territory to the public authority of another 
territory. The extradition of criminals is also an effect given 
to foreign public authority, but rather bv the government which 
surrenders the criminal (see Extradition) than by the courts 
of law, whose only function is to check the surrender so far as 
the domestic legislation allows them to do so. If private inter- 
national law were defined as the effect to be given by any mode 
in one territory to the public authority of another, extradition 
would be included in it, as is often done ; but since the pnnciples 
governing extradition have little to do with those applicable 
to the other cases, it seems best to treat it as a separate depart 
ment of law, as is generally done in England. 

I Comity of Nations— In the 17th century the Dutch jurists 
Paul and John Voet and Huber brought forward a view which 
has since been largely adopted in England and the United 
States, namely, that the effect given by courts of law to foreign 
public authority is only due to the comity of nations, but for 
which every possible question before them would have to be 
decided by the law of the land Comity, in that phrase, may 
only be intended to express the truth that foreign public authority 
has no inherent effect, without denying that the effect which 
domestic public authority allows to it is dictated by justice. 
But the limitations implied in the popular meaning of comity have 
sometimes been made th8 ground for deciding questions of 
private international law in the manner supposed to be most 
for the interest of litigants belonging to the territory ; the 
phrase is consequently reprobated by most European continental 
writers, and had better be dropped. The justice on which 
private international law is founded acknowledges no interest 
but the gener^ one of intercourse between persons sharing a 
common civilization m different countries This interest, as 
manifesting itself in the domain of law, it seeks to satisfy, and 
it IS therefore a true legal justice, rightly classed under law, drott, 
rechi, diritto, derecho and other corresponding terms. 

Of the two words wWch, together with law, make up the title 
of our subjwt, fn^ivate b justified by the fact that its application 
is between litigants in courts of law, and not between governments 
except so far as they may be such litigants International 
(although intertertitorial would be better) is justified by the 
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facts that pubhc autlwrity, which may be internationally foreign, 
has to be considered, and that governments display a great 
interest in the question by concludii^ treaties about it, and 
occasionally even by suspending diplomatic relations when a 
court of one country has applied to the subjects of another a 
rule which the government of the latter deems unjust. But 
those who think that the primary division of law should be into 
public and {wrivate, and not into international (or interterritorial) 
and territorial, object to the order ui which the three words of 
the name are usually placed, and call the subject “ international 
private law. ' 

Conflict of Laws.—'lhis is another name for our subject, 
and indeed an older one than “ private international law,” 
besides being still much used. But although laws may differ, 
they cannot properly be said to conflict, unless each can 
lay a ;ust claim to application m the same circumstances. 
Now this does not happen The justice which pomts out that m 
certain cases effect ought to be given m one territory to the 
laws or legal proceedings of another really traces the limits 
of laws and legal proceedings in space , and the tracing of limits 
IS rather the prevention of conflict than its solution. Savigny 
has well pointed out that our subject is analogous to the deter- 
mination of the limits of laws m time, which has to be made 
when the just application of a new enactment is to be distin- 
guished from the ex po’ti fluto application which cannot justly be 
allowed it. The truth which is .timed at in the phrase ” conflict 
of laws ” IS that the mam problem of our subject is the selection 
of a law for each given case , but different laws are candidates 
for selection, not from anything in them as laws, but from 
differing opinions about the justice of the case. From this 
selection, again, will be seen the contract between private inter- 
national law and attempts at the assimilation of the laws of 
different countues. To a great extent such assimilation is desir- 
able, especially in mercantile law, but it must always be limited by 
different views of social order and differences in national habits 
of thought and action. So far as it is realized, private inter- 
national law comes to an end with the occasion for selection. 

Territory . — This word, as entering into the definition of 
private international law, does not imply a separate state, 
whether sovereign or seini-sovereign ; it includes every geo- 
graphical area hiiv jng a sgjurate legal system, England and Got- 
land, as well as France or Germany, The case of the Gretna Green 
marriages illustrates the necessity of rules of private international 
law between all such, as well as between areas internationally 
foreign to one another ; and indeed the rules are so applied, 
and in the language of our subject, the area of every separate 
legal system is foreign to every other such area. Only wnere a 
rule contemplates a person as attached more or less permanently 
to a particular territory, the tie which so attaches him to it may 
be either nationality or domicile if the territory is a separate 
state, as France ; but it can only be domicile if the terntoiy is 
combmed with others in one state. Nothing but domicile can 
distinguish British subjects as belonging to England, Scotland 
or Jamaica, or citizens of the United States as belonging to 
New York or Pennsylvania. 

Legal rules must have relation to the jphysical and mental 
characters, and the consequent habits of action, of the populations 
for which they are intended ; they would not satisfy legal justice 
if they endangered social order as understood and desired by 
those populations, or if they failed to give due effect to the 
expectations of parties This must be true for the rules 
private international law as well as for those of any territorial 
law, and it leads us to ask whether the differences which pre<!:Iude 
the universal identity of the latter must not also preclude the 
existence of the former. The answer is : (i) That where circum- 
stances connected with different territones are concerned, wise 
rules for the selection of a law will generally give better effect 
to the expectations of the parties than an exclusive adherence 
to the territorial law of the court ; (a) That the circumstances 
in which a foreign law is held to ap|^y are exceptional as compared 
with those in which the domestic law Julies, and naturally 
occur oftenest among the persons and in affairs having nx^t | 


of a cosmopolitan character, so that the moral shock of applying 
to them a law founded on a foreign social ordw is greatly attenu- 
ated ; (3) That throus^ut Christendom (to which Japan has 
now bQ&n added for legal purposes) there does exist, though 
not an identity, yet a considerable similarity m views of social 
order and prev^ent habits of thought and action. Within the 
same geographical limits there also exists another requisite for 
the working of a system of pnvate international law, namely, a 
mutual ooi^deiice between countries m the enlightenment and 
purity of their respective judicatures, to whose proceedings the 
respect enjoined by the rules of our subject is to be mutually 
given. 

Even withm the geographical limits just mentioned there are 
certain differences on pomts of social order, especially on mamage 
or divorce, which have hitherto prevented a complete agreement 
being attained b the rules of pnvate international law. But no 
attempt has ever been made to establish any system of the kind 
as between Chnstian communities and Mahommedan or other 
polygamous ones, or between countries enjoying a Christian 
standard of civilization and those, of which Quna may be taken 
<is an example, which, whether polygamous or not, do not inspire 
the necessary confidence m tlwir judicatures. In Turkey and 
other Eastern countries (in which designation Japan is no longer 
included for purposes of law) Christians are placed by treaty 
under the jurisdiction in civil matters of their respective consuls. 
When m the courts of Chnstian countnes Eastern persons 
or circumstances connected with Eastern laws have to be dealt 
with, the peculiar institutions of those countries are not enforced ; 
and while m other respects the judges may be assisted by some 
of the rules of private international law, especially such as have 
for their object to carry mto effect the reasonable intentions of 
parties, yet those rules are not applied as parts of an authontative 
system 

Rules for the selection of the temtonal law to be applied m 
the different classes of cases, or for the recognition of foreign 
l^al proceedmgs, have sometimes been made the subject of 
international treaties, and have often been enacted by territorial 
legislatures England possesses a few such enactments, as in the 
Bills of Exchange Act 1882, and many other countries possess 
them to a mudh larger extent m their codes Where such enact- 
ments exist, or where treaty stipulations have been entered into, 
and the terntorial Jaw makes such stipulations binduag on the 
judges, the courts of law must obey and apply them as they 
must obey and apply any other part of the law of the land If, 
as m England, judicial precedents are held to he binding, 
so that the law of the land consists m part of judge-made law, 
a simitar result is produced ; an Enghsh court must follow 
English precedents on the apphcation of foreign law or the 
refusal to apply it, to the same extent to which it would he bound 
to follow on any other point So far aa our matter remains 
open for a judge, he has, to assist him towards a just vdeoision, 
the treaties, wntten laws and judicial precedents of other 
cQunteies as examples, and a vast literature which has grown 
up 10 all Chnstian countries. That tins apparatus is far from 
havmg furm^ed oonoordMit results is due, not only to the 
diyeigences on points of social order referred tp,‘bttt also to the 
different bases of the systems with which ithe respective 
governments and wnters -have been ifamihar. The Jegal (ey&tems 
of Afferent couirtries have been founded on Roman law, feudal 
law, English common law and stfll other bases. The ai^umente 
of lawyers are affected by theprj^possessions thence arisn];g,,and 
they have consequently .failed to aimve theirvunajd^ efforts 
at so much agreement on the rules of prevate MntematHuial law 
as would have been compatible -with the conditions and modes 
of life and action surrounding them. 3 ut the generall aocept- 
anoe of a complete body of .ruins on private \intemaiic^ 
law w a goal which for other eountnes than England is well 
within sight by ‘the road of intomational treaties ^eoneffuded 
under the joint Section 6 i ptcffessional and .non-pjofestional 
minds. 

The most ivnMdoabie^atQMi taken, m or towards tfaecondusian 
of such treaties are '^mse mitiated, to its hig^ credit, by ^ 
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covemment oi the Netherlands. That government 'first inoved 
m the matter m 1874, and has succeeded in assembling at the 
£Cague the official representatives of nearly ail European powers 
in Qpaferences held m 1893^ 1894, 1900 and 1904. At these 
conferences rules on many branches of private mtematicmal law 
were a^ed on for submission to the respective governments, 
which has led to conventions, one of the !t4th of November 1896, 
three of .the rath of June 1903, and four of the 19th of July 1905, 
regulalung the selection of the laws for detenmnmg the validity 
of marriage and of contracts made on the occasion of marriage, 
their effects on property and on the status of the wife and 
children, divorce and judicial separation, the guardianship of 
minors and of interdicted persons, the validity of testamentary 
diSpoMtJons and the rules of intestate succession, and many points 
of judicial procedure. These conventions may be found at length 
in the /fiww dr droti tnUrnaitoned et de UgtsUtton comparh, 
t. 28, pp. 574-579 , 2* sf'rie, t. 4, pp 485'5<» ; and a* s^ne, t. 7, 
pp. 646-678 A draft relating to bankruptcy was also prepared 
at the conference of 1904, but was intended to serve, not as a 
general convention, but as the base of separate conventions to 
be concluded between particular states. The extent to which 
the continent has become united with regard to private inter- 
national law appears from the fact that France, Germany, Italy, 
the Netherlands, Portugal, Rumania and Sweden are parties 
to all the conventions— that Luxemburg, Russia and Spam are 
parties to those rekting to judicial procedure— and that all the 
ten excqit Russia, but with the addition of Austria, Belgium 
and Switzerland, are parties to those on the validity of marriage, 
divorce and judicial separation, and the ^ardianship of minors , 
while all remam open to adhesion by other powers. It is much 
to be regretted that the British government has dedined all 
invitations to take part in this great mtemational work The 
fact must m part be ascribed to the hindrance which the differ- 
ence between the English common law and the Roman law 
places, even for lawyers, m the way of joint action with the con- 
tinent, and in part to the necessity that tlie rules laid down m 
any convention should be enacted for the United Kingdom by 
parliament, the leaders of which belonging to either party take 
no interest in any such matters 

Next in importance among combmed offiaal efforts should be 
mentioned the congress of seven South American states at Monte- 
video m 1888-1889, which on many branches of pnvate 
nationai law drew up rules intended for adoption by treaty on 
that continent. 

Nationality . Domicile —Coming now to the particular rules 
of private international law winch are received in England, or 
have been most widely received elsewhere, the most obvious 
cases which preswit themselves for admitting foreign arcum- 
stances to mffuence die deasion of a judge are those in which 
rights are so connected with the person ci an individual that the 
jushoe of dectdiog on them by a law having relation to his person 
^eaks almost for itsdtf. Hence arises the notion of a pereonal 
law, which must be that either of the person’s political nahon- 
ality or of hts domicile, these being the only circumstances that 
for the time being are fixed for tlw individual, nrespectively of 
the spot where he may happen to be, and of t^ transactioa in 
which he may happen to engi^ We have seen m the article 
an Domiole what is the 1^1 meana^ of that feeim, how its 
exstence is asceitamed, that m end tong after the nuddk ai^ 
it was the usual entenon of the personal kw, and that in mod^ 
times political nationality has kugdly replaced k as such entenon 
on the coatment of Europe. as we^ by the conventoons 
mentioned as by the codes of many states— France, Italy and 
Germany asnong the number— the ca^pneaty and status of pmons 
IS now governed by the law of th^r politicai notionahty In 
Lathi Aimerica ^ entenon of the penrsowd law is stdl genemtly 
bedd to be domicile, w^h is among the reasons why South 
American stactes pmfer to pursue the codiftcaticn of private 
mtemBtaoBtfl law independently id European conferences and 
oonventions. 

The Ei^lish courts treve slow to recognue a peKsonal law at 
all, and as late as Lord Slden^a time tl^ hdd that the com- 


petency of a person to contract dhu^ded on the law of the place 
where the contract was mode. Tiieir decisions have since come 
into tine with the continental decisions so far as to make capacity 
and status depend on a personal law, but not so far as to make 
nationaUty its entenoa. Hence m England, and in a minority 
of European continental countries, of which Denmark is an 
example, the capacity of a party to enter into a contract, whether 
It be disputed on the ground of his age, or, m the case of the 
contract of mamage, on the ground of his consanguinity or 
affinity with the other party, i^ll be decided by the law of his 
domicile. Guardians, curators and committees of foreign minors 
or lunatics, deriving their authpjrity from the Law or jurisdiction 
of the latter’s domtede or nabonality, can sue and give receipts 
for their personal property. A court will not decree the divorce 
of persons not donudled within its jurisdiction, and it will 
recognue foreign divorces if, and only if, they have been decreed 
by a jurisdiction to which the parties were subject by domicile 
or nationality And the legitimation of a child by the subsequent 
mamage of its parents wfll be held to depend on the law of its 
father’s domicile or nalwnaUty. But the reference to the place 
of contract, carried to North Amerjca with the rest of the English 
jurisprudence of that date, still maintains m the courts of the 
United States a struggle with the doctrine of personal law as 
governing capaaty aiw status. 

Here must be noticed a difficulty which arises about the 
application of any foreign law to the capacity for contracting 
It will be understood by the German provision mtended to meet 
It, namely, that “ if a foreigner enters in Germany into a trans- 
action for which he is incapable or has only a restricted capacity, 
he IS to be treated for that transaction as being so far capable 
as he would be by the German legislation This, however, 
does not apply to transactions wdth regard to rights of family 
or of succession, or to those disposing of foreign immovable 
property ” (Art 7 of the statute enacting the code). In a spirit 
similar to that which dictated the German enactment, the French 
courts have not generally allowed a Frenchman to suffer from 
the incapacity, by his personal law, of a foreigner who contracts 
m France, when the foreigner would have been capable by French 
law, and the Frenchman was m good faith and without great 
imprudence ignorant of his incapacity. Lately a disposition 
has been shown to limit this protection of nationals to the case 
m 'which the foreigner has been guilty of fraud English courts 
usually hold themselves to be more stringently bound by rules, 
whether those enacted by parliament or those adopted for 
themselves ; and if they should continue to profess the doctrine 
that capacity depends on the law of the domicile, it is not prob- 
able that they will deem themselves entitled to make exceptions 
for the protection of persons contracting in England with 
foreigners not enjoying such capacity. The point furnishes an 
illustration of the fact that to deal sahsfactoriiy with so complex 
a subject as private mtemational law requires the assistance of 
the legislature, which again cannot be given with full utflity 
unless uniform provisions, to be enacted in different countries, 
are settled by international convention. 

Another ^ound for the application of a personal law is 
fundshed by the cases in which masses of property and rights 
have to be dealt with collectively, by reason of their being 
grouped around persons The principal instances of that kind 
are when it is necessary to determine the validity and operation 
of a marriage settlement or contract, or the effect of marriage 
on the property of the husband and wife in the absence of any 
express settlement or contract, and when property passes on 
death, either by a will or by intestate succession. 

These matters, at least when the property concerned is movatde, 
are generally referred to the personal law of the husband at the 
tune <d the marriage, or to that of the deceased respectively , but 
about them, besklee the questkm between domicile and nationaiity, 
there arises the qncdhon whether immovable property is to be 
mchided in the mass governed by the personal law, or is to toilow 
the temtonal law of its own situation (lex evtus). Here we touch 
the dtstiaetKm between real 4 nd personal statutes which arose in the 
maddie ages, when the local legislatioa of the free cities was con- 
trasted, under the name of etatutes, with the general Roman law 
That distiaetkia did not bear the same character at all times, but 
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m the i6th century, under d’Argentri, it acquired its most developed 
form, absorbing ml laws mto one or other of the two classes, and 
giving a veist extension to the real class, for which was claimed 
exclusive application to immovables situate in the terntorv of the 
law In accordance with this system, the highly feudal character 
of which was very sympathetic to English jurisprudence, English 
practice has refused to include English immovables in the mass to 
be dealt with as a unit on marriage or death But it refers the 
validity and operation of a marriage settlement, at least as to 
movables, and the eifect of marriage, in the absence of express 
contract, on the movable property oi the husband and wife, to the 
law of the husband ’s domicile at the time of the marriage, called the 
matrimonial domicile And with regard to the succession to mov- 
ables on death, it adopts the principle of massing them irrespectively 
of their situation, so far as is permitted by the peculiar system under 
which the property in movables situate in England does not pass 
directiy to the legatees or next of km, but to the executors or 
administrators, who are charged with the duty of payiim the debts 
of the deceased and distributing the beneficial surplus. The validity 
of a will of movables, otherwise than in respect of form (about which 
more hereafter), and the rights, whether under a will -or under an 
intestacy, in the beneficial surplus arising from them, are determined 
in England by the law of the testator’s last domicile On the points 
glanced at in this paragraph the decisions in the United States 
generally agree with those in England, only allowing the pecuniary 
relations of a married couple, m the absence of express contract, to 
be varied by a change of domicile, notwithstanding that such change 
IS in the husband's exclusive power, instead of maintainmg them as 
fixed by the matrimonial domicile On the continent of Europe 
[lartisans of a variation after the marriage are scarcely to be found , 
but as between the nationality and the domicile of the husband or 
of the deceased, and on the question whether the mass to be governed 
Cither by nationality or domicile, on marriage or on death, includes 
immovables situate under a different law, the division of opinion, 
legislation and practice is considerable and intricate 

Lex Situs, lex loci actus, lex loci contractus, lex fort — The law 
of the territory in which they are situate {lex situs) is generally 
applied to the property in particular thinp, whether movable 
or immovable, so far as they are not included in any mass grouped 
round a person ; in England, therefore, always to immovables. 
In drawing up documents and conducting ceremonies public 
functionaries must necessarily follow the law from which they 
derive their authority, wherefore the law of the place where any 
public document is entered into, or any public ceremony per- 
formed (lex loci actus), is the only one that can be followed m its 
external form. This maxim applies to the forms of notarial 
acts, and to that of marriage celebrated with the official con- 
currence of clergymen, registrars and so forth. And since 
documents and ceremonies entered into without official con- 
currence are rarer on the continent of Europe than in England, 
the inevitableness of the form of the lex actus, when such con- 
currence IS had, has generally led to that form being also held 
sufficient whenever the affair comes to be inquired into later 
Nor in England has the sufficiency of the form of the lex loci actus 
for the celebration of marriage ever been doubted, but a will 
made by a notarial act in accordance with that law was not 
admitted. Disregarding the distinction between external form 
and internal validity and operation, a will of English land could 
not take effect unless made in English form (that is, since the 
Wills Act of 1837, with two witnesses), and a will of personal 
estate could not be admitted in England to probate unless made 
m the form of the law of the testator’s last domicile But now, 
by Lord Kingsdown’s Act, passed in i86i, there are given for 

ills of personal property made by British subjects, besides the 
form of their last domicile, three ^temative forms, namely, the 
form of the place of making the will, that of the testator’s domicile 
at the time when it was made, and that of the part of the British 
dominions where he had his domicile of origin — only the first 
of the three, however, being offered when the will is made in 
the United Kingdom , and no will is to be revoked or invalidated 
by a change of the testator's domicile after making it. 

The law of the place of contract, lex Uk% contractus, is distinguished 
into that of the place where the contract is entered into, lex loci 
contractus celtbratt, and that of the place where it is to be per- 
formed, which, from the particular case in which the performance 
consists only m a payment, is called lex loci soluttonis. To the first 
of these IS generally referred the formal validity of a contract, so fax 
as entered mto without the intervention of a functionary, and 
therefore not covered by the prinaple of the lex loci actus, and so far 
also as the performance is not tied to any particular place. For 


example, the form for contracting marriage, whether with official 
intervention as m England, or by private and even oral contract as 
in Scotland, depends, both as to necessity and as to sufficiency, on 
the law of the pface of contracting it But as to the internal validity, 
interpretation and operation of a contract, there has been and still 
remains much difference of opinion between the laws of the place of 
contracting and of that of stipulated performance , the former being 
supported, among other grounds, on some texts of Roman law which 
Savigny has shown to have been misunderstood, while the latter 
agrees much oftener with the intention of the parties The English 
decisions do not adhere closely to either of those laws, but while 
repeating much oi the traditional language about the Ux loci con- 
tractus, they aim at domg substantial justice by referring a contract 
to that place with which its matter has the closest connexion, or 
which the intention of the parties pomts out 

In matters of legal procedure every court follows its own practice 
exclusively (lex fori), as, for mstance, whether the remedy on a 
contract shall be damages or specific performance, and whether a 
judgment may be executed against the person or only against the 
property of a party A point much disputed under this head is 
whether the time of limitation of actions shall, as held in the United 
Kingdom, be decided by the lex fori, as an mcident to the procedure, 
or by the lex loci contractus m one of its varieties, as an essential 
modality of the obligation 

Renvoi. — We will now suppose that the rules of private 
international law, as practised in any country (A), refer a case 
arising in its courts to the law of another country (B), as being 
that of the domicile or nationality of a person, and that those 
rules as practised in (B) in turn refer (renvoient) the same case 
to the law of (A), as being that of the nationality or domicile 
or perhaps of the locus actus : what are the courts of (A) to 
decide ? This question, which involves nothing less than that of 
the meaning in which the reference to a law is to be understood 
m our subject, has during recent years excited great discussion 
both among the jurists and in the courts of all nations. It is 
answered by the English courts to the effect that (B) by its 
reference back (renvoi) has disclaimed the control of the case, 
which must therefore be decided without regard to (B)’s par- 
ticular laws See In re Trufort, 36 Ch. D. 600, and In re Johnson, 
1903, I Ch 821. This principle practically gives efficacy to the 
renvoi, and coincides with the express provisions both of the 
above-mentioned convention of the 12th of June 1902, Art. i, 
as to the right of contracting marriage, and of the statute enacting 
the German code. Art. 27, as to capacity generally The English 
law agrees in opinion, and is supported by a numerical pre- 
ponderance of the judicial precedents m France and Belgium ; 
but it must be admitted that a numerical preponderance of the 
jurists who have declared themselves hold that the courts of (A) 
ought to apply the particular laws of (B). 

Public Order — It must not be supposed that the law of the 
land, the proper territorial law of the court which has to deal 
with a case m which foreign circumstances anse, always gives 
way to the foreign law pointed out by the general maxims which 
even that particular court accepts. All rules for the application 
of foreign laws are subject to an exception commonly called that 
of public order, i.e. where such application would mterfere with 
essential principles of morality or policy received in the territory. 
This reservation is usually made m general terms where legisla- 
tion on private international law is attempted, as in Article 6 
of the Code Napoleon, and prelimmary Article 12 of the Italian 
code ; but the courts have to administer it, as they have also 
m England and other countries where it rests only on judicial 
practice, and the greater or less extent given to it is one of the 
causes of the uni^rtamty and want of uniformity in our subject. 
One example often quoted is the refusal of the courts in all 
Chnstian countries to give effect to polygamous marriage, but 
this case goes deeper still, for none of the countries m which 
polygamous marriage exists is allowed to enter at all mto the 
communion of pnvate international law. All, so far as Great 
Bntam has settled legal relations with them, are amoi^ those 
m which British subjects live under consular protection and 
jurisdiction, or (in Egypt) under that of the Mixed Courts. A 
better instance is afforded by the refusd of courts, normally 
within the pale of European legal communion, to recognize 
divorce as dissolving a mairkge, notwithstanding that it has 
bem decreed under the personal law. As ano^r instance, 
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there can be little doubt that an incapacity to marry imposed 
by the personal law in virtue of religious vows or orders would 
be disregarded by the English courts in the <^e of a person 
marrying m England. Again, it is established in England that 
damages cannot be recovered for a tort unless the act ramplained 
of was a wrong both by the law of the country where it was done 
and by the law of England ; and Article 12 of the statute 
enactmg the German code is in accordance with that doctrine 
Now the law of the country where the act is done would naturally 
give the standard for measuring its legal consequences, and it 
seems to be due to the connexion which laws qualifying acts as 
wrongs have with public order that respect for that law is 
tempered by respect for the law of the countries in which it is 
invoked ; but Article 8 of the Belgian code refers the liability 
for torts to the former law without any restriction. 

Foreign Judgments — In the rules which have passed before 
us in the foregoing general review it is easy to perceive a leading 
motive — that of securing, so far as public order allows, the cer- 
tainty and stability both of personal and of business relations in 
the international or mterterntorial intercourse w'hich has always 
accompanied civilization, but is now especially frequent and 
extensive It has been attempted to erect this motive into a 
guiding principle of law, laying down that rights once accrued 
in any temtory, or sometimes, it is said, by virtue of any terri- 
torial law, are to be recognized and enforced, subject to the 
requirements of public order, in any other territory in which 
they may be invoked before a court of justice. From this, 
which may be called the principle of the acceptance of foreign 
rights. It is claimed that the rules of private mtemational law 
are to be deduced, and that by their consonance with it any 
such rules are to be tested when proposed. The difficulties of 
the subject, however, do not admit of being unlocked by so 
simple a key They meet us again when we inquire in what 
temtory, or by virtue of what territorial law, a particular 
alleged right has accrued Persons belongmg by domicile 
or nationality to A enter in B into a contract to be performed m 
C , where and by virtue of what law does either acquire a right 
against the other ? Is it to be in or by the law of their homes, 
where they are normally, though not always necessarily, to be 
sued ? Or of the country where they contract, which for various 
purposes, as those of police, but not for all purposes, has the 
control of them when they contract ? Or of the country where 
their contract is to be performed, under a similar control by 
which, perhaps extending to the very acts of performance, they or 
their agents may be brought by the operation of their contract ? 
Evidently we cannot apply the principle to guide us in our choice 
of a law till the very problem which that choice presents has first 
been solved There is, however, one case in which the principle 
of the acceptance of foreign rights leads to a conclusion, namely, 
where the right has been declared by the judgment of a competent 
court, which may have been given in an ordinary case, presenting 
no question of pnvate international law, but in which, if such a 
question arose, it has been solved by choosing the law and basing 
the judgment on it The rule in England and m many other 
countries as to foreign judgments is that the judgments of com- 
petent courts m other territories (foreign in the sense of civil law, 
whether politically foreign or not) are to be enforced without 
reopenmg the merits of the questions disposed of by them In 
some countries, however, a foreign judgment is examinable 
on Its merits before being enforced. This was formerly the 
unquestioned rule m France, though the practice there seems 
to be now turning the other way. In the system adopted m 
England everything turns on the competence. For juc^ments 
in tern, declanng or disposing of the property m a thuig, the test 
of competence is that the thing, whether movable or immovable, 
was withm the temtory of the court. Judgments which declare 
the status of a person, as with regard to marriage or majority, 
are competent if the person was subject to the jurisdiction by 
nationality or domicile. The property or the status is treated 
as being what has been so declared or decreed. For judgments 
tn personam, decreeing the payment of a certam sum, the test 
of competence for the present purpose is again that the person 


agamst whom it was pronounced was subject to the jurisdiction 
by nationality or domicile ; the judgment may then be sued on 
as givmg of Itself a good title to the sum decreed by it to be 
paid. For domestic purposes the competence may exist on 
quite other grounds. By its own temtorial law a court may be 
authorized to entertain a suit m personam because the plaintiff 
possesses its nationality, as by Article 14 of the code Napoleon, 
or because the contract sued on was made or was to be performed 
m the territory, and so forth But judgments based on these 
grounds will not be enforceable outside the territory. Here we 
touch the root principles of our subject. The distmction lietwcen 
domestic and international grounds of competence can only lie 
explained by the history of law, and we come m sight of the fact 
that the rules of private international law rest finally on con- 
ventions which could not have existed if the civilization of 
different countries had not so much that was common m iLs 
origin and in the course which it has followed, but which suit the 
life of those countries just because that life is itself another 
outcome of those common antecedents. 

Authorities — The best authority on the history of pnvate 
international law to the end of the 18th century is Lame, Intro- 
duction au droit international prtvi (2 vols , Pans, 1888). For modern 
progress the most copious materials are to be found m the Itevue 
de droit international et de Ugislatwn comparie (Brussels, from 1869) , 
the Journal du droit international prtvi et de la jurisprudence com- 
par^e (Pans, from 1874), and the Annuatre de I’lnstitut de droit 
international (Pans, from 1877) The most comprehensive general 
treatise is that of von Bar, of which the 2nd edition appeared at 
Gottingen m 1889, and has been translated 1 he Theory and Practice 
of Private International Law, Iw L v Bar, 2nd ed , translated, 
by Gillespie (Edinburgh, 1892) Other i\orks, many of great merit, 
are numerous in all languages , but in this, as m every tlcpartment 
of law, the first place for England and the United States must be 
given to the different Law Reports, smee in those countries it is 
not m the study but on the bench that the highest legal intellect 
IS usually displayed, and the judgments delivered are often essays 
on the points involved The following works, however, among 
others, treat the subject from the English or United States point of 
view Story, Commentaries on the Conflict of Laws, Foreign and 
Domestic, 8th ed , by Bigelow (Boston, 1883) , Wharton, A 
Treatise on the Conflict of Laws or Private International Law (and 
ed , Philadelphia, i88i), j Westlake, A Treatise on Private 
International Law, with Principal Peference to its Practice in England 
(4th ed , London, 1903) , Foote, A Concise Treatise on Private 
International Jurisprudence, based on the Decisions in the English 
Courts (3rd ed , London, 1904) ; A V Dicey, A Digest of the Law of 
England with Reference to the Conflict of Laws (2nd ea , London, 1908) , 
Beale, A Selection of Cases on the Conflict of Laws, with Notes and 
Summary (Cambridge, Mass , 1900-1903) , Bate, Notes on the Doctrine 
of Renvoi (1904) (Jno. W) 

INTERPELLATION (from Lat. mterpellare, to interrupt), 
a term meaning, in general, an mterruption, more particularly 
used of a method of procedure adopted in some of the legislative 
chambers of continental Europe, especially those of France and 
Italy, and somewhat similar to that of a motion to adjourn the 
House in the British parliament. It was originally confined to the 
asking of a question, after due notice, on some affair of state. 
It IS now, however, the chief means by which the policy or action 
of the ministry of the day is challenged. An interpellation can 
be brought on without the consent of the mimster to be attacked ; 
It IS usually made the subject of a general debate, and generally 
ends with a vote of confidence or want of confidence in the 
ministry. The right of permitting or vetoing an interpellation 
rests with the chamber. In France a tendency has been growmg 
among deputies to use the interpellation as a method of attack 
on or accusation against mdividual colleagues. 

INTERPLEADER, m English law, the form of action by which 
a person who is sued at law by two or more parties claiming 
adversely to each other for the recovery of money or goods 
wherein he has no interest, obtains rehef by procuring the nval 
claimants to try their rights between or among themselves only. 
Originally the only rehef available to the possessor against such 
adverse claims was by means of a bill of mterpleader m equity. 
The Interpleader Act 1831 enabled the defendant in such cases, 
on application to the court, to have the original action stayed and 
converted into a trial between the two claimants. The Common 
Law Procedure Act of i860 further extended the power of the 
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common law courts in mterpleader j and the Judicature Act 1875 
enacted that the practice and procedure under these two statutes 
should apply to all divisions of the High Court of Justice. The 
Judicature Act also extended the remedy of interpleader to a 
debtor or other person liable m respect of a debt alleged to be 
assigned, when the assignment was disputed. In 1883 the acts of 
1831 and i860 were embodied m the form of rules by the Rules 
6 f the Supreme Courts (1883), O. Ivii. by reference to which all 
questions of interpleader m the High Court of Justice aie now 
determined. The acts themselves were repealed by the Statute 
Law Revision Act of the same year. Interpleader is the equivalent 
of multiplepoinding m Scots law. 

INTERPOLATION (from Lat. tnterpolare, to alter, or insert 
something fresh, connected with pt^ire, to polish), in mathe* 
matics, the process of obtaining intermediate terms of a senes 
of which particular terms only are given. The cubes, for instance, 
shown in the second column of the accompanying table, may 



be regarded as terms of a senes, and the cube of a fractional 
number, not exceeding the last number m the first column, 
may be found by interpolation. The process of obtaining the 
cube of a number exceeding the last number m the first column 
would be extrapolation ; the formulae which apply to inter- 
polation apply in theory to extrapolation, but in practice 
special precautions as to accuracy are necessary. The present 
article deals only with interpolation 

The term is usually limited to those cases in which there 
are two quantities, x and «, which are so related that when * 
has any arbitral y value, lying perhaps between certain Umits, 
the value of « is determinate. There is a given series of associated 
values of u and of x, and interpolation consists in determining 
the value of u for any arbitrary value of x, or the value of x for 
any arbitrary value of «, lying between two of the values in the 
series Either of the two quantities may be regarded as a function 
of the other ; it is convement to treat one, x, as the “ independent 
variable,” the other, u, being treated as the “ dependent variable,” 
I <r. as a function of x If, as is usually the case, the successive 
values of one of the quantities proceed by a constant increment, 
this quantity is to be regarded as the independent variable. 
The two series of values may be tabulated, those of x being 
placed in a column (or row), and those of u m a parallel column 
(or row) , u is then said to be tabulated in terms of x. The inde- 
pendent variable x is called the argument, and the dependent 
variable u is called the entry Interpolation, in the ordinary 
sense, consists in determining the value of u for a value of x 
intermediate between two values appearing in the table. This 
may be described as direct interpolation, to distinguish it from 
inverse interpolation, which consists in determining the value of 

* for a value of u intermediate between two in the table. The 
methods employed can be extended to cases m which the value 
of « depends on the values of two or more indepiendent quantities 
X, y, . . . 

In the ordmary case we may regard the values of ;r as measured 
along a straight line OX from a fixed pomt O, so that to any value 
of X there <»rresponds a point on Ihe hue If we represent the 
corresponduig value of « by an ordinate drawn from the line, the 
extremities of all such ordinates will he on a curve which will be the 
graph of tt with regard to .r. Interpolation therefore consists in 
determming tlie length of the ordinate of a curve occupying a 
particular position, when the lengths of ordinates occupying cerwn 
specified positions are knovm If n is a function of two variables, 

* and y, we may suntlarly represent it by the ordmate a surface, 
the position of the ordmate bemg determined by the values of x 
and of y jointly 


Tlw series or tables to which interpolation has to be apphed may 
for convenience be regarded as falhng into two mam groups. The 
first group comprises mathematical tables, $ e. tables of mathematical 
functions . m the case of such a table the value of the function u 
for each tabulated value of x is calculated to a known degree of 
accuracy, and the d^ee of accuracy of an mterpolated value of u 
can be estimated. The second group comprises tables of values 
which are found experimentally, e g values of a physical quantity 
or of a statistical ratio , these values are usually subject to certain 
" errors ” of observation or of random selection (see Probability) 
The methods of mterpedation are usually the same in the two groups 
of cases, but special considerations have to be taken mto account 
ui the second ^oup. The line of demarcation of the two groups is 
not absolutely fixed , the tables used by actuaries, for instance, 
which are of great importance m practical life, are based on statisti- 
cal observations, but the tables formed directly from the observations 
have been " smoothed ” so as to obtain senes which correspond in 
form to the senes of values of mathematical functions 

It must be assumed, at any rate lu the case of a mathematical 
function, that the “ entry ” u vanes contmuously with the " argu- 
ment ” X, t e, that there are no sudden breaks, changes of dlrectlOT, 
Ac , m the curve which is the graph of u 

Various methods of interpolation are described below The 
simplest 13 that which uses the principle of proportional parts , 
and mathematical tables are usually arranged so as to enable this 
method to be employed Where this is not possible, the methods are 
based either on the use of Taylor’s Theorem, which gives a formula 
involving differential coefficients (see Infinitesimal Calculus), 
or on the properties of finite differences (see Differences, Calculus 
of) Taylor^ Theorem can only be apphed directly to a known 
mathematical function : but it can be applied indirectly, by means 
of finite differences, in vanous cases where the form of the function 
expressing u m terms of x is unknown , and even where the form 
of this function is known it is sometimes more convement to deter- 
mine the differential coefficients by means of the differences than 
to calculate them directly from their mathematical expressions. 
Finally, there are cases where we cannot even employ finite-differ- 
ence formulae directly In these cases we must adopt some special 
method , s g we may instead of u tabulate some function of u, 
such as its logarithm, which is found to be amenable to ordmary 
processes, then determme the value of this function corresponding 
to the particular value of v, and thence determine the corresponding 
value of u itself 

In consideriag methods of interpolation, it will be assumed, 
unless the con ti ary is stated, that the values of x proceed by a 
constant merement, which will be denoted by h 

In order to see what method is to be employed, it is usually 
necessary to arrange the given senes of values of u m the form of a 
table, as explauied above, and then to take the successive differences 
of u The differences of the successive values of u are called its 
first differences , these form a new senes, the first differences of 
which are the second differences of u , and so on The systems of 
notation of the differences are explained briefly below For the 
fuller discussion, reference should be made to Differences, Cal- 
culus OF. 

I Interpolation from Mathematical Tables 
A Direct Interpolation 

I. Interpolation by First Differences — ihe simplest cases are 
those in whicli the first difference m u is constant, or nearly so 
For example — 

Example i . — (m = log jjA) Example 2 — (w = log 10^) 

X u ist Diff 

-t 

4-341 637589S 

1000 

4.343 .6376898 

1000 

4-343 -6377898 I , 

1000 59 

4-344 6378898 7 43 -87099 

1000 I 58 

4 345 -637989 8 I 7-44 87157 

In Example i the first diffeience of u corresponding- lo a difference 
of 001 m X is oooiooo ; but, since we are working throughout 
to seven plaoes of decimals, It is more convement to write it tooo 
This system of ignoring the decimal potnt m dealing with differences 
will be adopted throughout this article. To find u for an mter- 
mediate value of x we aasume the principle of proportional parts, 

» e. we assume that the difference in m is proportional to the difference 
m F Thus for X <04.342943 the difference m u is 945 of 1000^945, 
so that M is -baTMoS + -0000945 = -6377843 For xs 4*34294482 
the difference m m would be 944 82, so that the value of u would 
apparently be 6376898 + -000094482 = 637784282 This, however, 
would be incorrect It must be remembered that the values of 
N are only given " correct to seven places of decimals," f.a. each 
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tabulated value differs from tbe correspondmg true value by a tabulaf 
error -which may have any value up to±^ of ’ooooooi , and we 
cannot therefore by interpolation obtain a result which is correct 
to nine places If the interpolated value of u has to be used in 
calculations for which it is important that this value should be as 
accurate as possible, it may be convenient tp retain it temporarily 
in the form 6376898 + 944 83 = (>377842 62 or 63768984-944**= 
6377842**; but we must ultimately return to the seven -place 
arrangement and write it as -6377843 The result of interpolation 
first difference is thus usually subject to two inaccuracies, the 
first being the tabular error of u itself, and the second being due to 
the necessity of adjustmg the final figure of the added (proportional) 
thfference. If the tabulated values are correct to seven places of 
decimals, the mterpolated value, with the final figure adjusted, will 
be within -oocooni of its true value. 

In Exa^nple 2 the differences do not at first sight appear to run 
regularly, but this is only due to the fact that the final figure m 
each value of u represents, as explamed m the last paragraph, an 
approximation to the true value The general principle on which 
we proceed is the same . byt we use the actual difference correspond- 
ing to the interval in wluch the value of x lies Thus for .ir — 7 41373 
we should have u = 86982 4- { 373 of 58) = 87004 , this result 
being correct within 00001 

2 Interpolation by Second Differences — If the consecutive first 
differences of u are not approximately equal, we must take account 
of the next order of differences For example — 


Example 3 — (« = log ,0*) 



u 

jst Dilf 

2nd Diff 

0 0 

77815 

+ 718 


6 I 

78533 

+ 706 

- 12 

6 2 

79239 

+ O95 

- 11 

63 

79934 

+ 684 

- II 

6-4 

80618 

- II 

-4 073 

6-5 

81291 



In such a case the advanit^-dtfference formula is generally used 
The notation is as follows The senes of values of x and of u are 
respectively x^, x^, and u„, tq, Mj, , and the suc- 
cessive differences of u are denoted by Am, A*m, Thus Amo 

denotes m. -m,„ and A^m, denotes Am, - Am#- Mj - 2m, 4 Mq The 
value of X for wluch u is sought is supposed to lie between x^ and r, 
If we wnte it equal to x^ + 0{Xi- Xq) ^XQ + ff/t, so that & lies between 
o and 1, we may denote it by X0, and the corresponding value of 
u by Ufi We have then 

Mj = Mfl 4- fiAUg - A=Mo -I- AX - (1) 


Tables of the values of the coefficients of A^m, and A*«, to three 
places of decimals for vanous values of $ from o to 1 are given in 
the ordinary collections of mathematical tables , but the formula 
IS not really convenient if we have to gc beyond A^^m,, or if A-Mq 
I tself contains more than two significant figures 

To apply the formula to Example 3 for ’•-6277, we have 
e= 77, so that Mj= 79239-f-( 77 of 695) - ( 0^9 79239 + 

53515 + 098=79775 

Here, as elsewhere, we use two extra figures ui the mtermediate 
calculations, for the purpose of adjusting the final figure m the 
ultimate result 


3 Taylor’s Theorem — Where differences beyond the second 
are mvdved, Taylor's Theorem w useful This theorem (see In- 
finitesimal Calculus) gives tlic formula 

«s=«o + Ci^ + <;a^ + £'3p+ . . (2), 


where, c,, Cj, Cj^ are the values for ;r = ;r, of the first, second, 
third, . . . differential coefficients of u with regard to x The values 
of c„ Cjj, can occasionally be calculated from the analytical 
expressioas for the differential ooeffcioits of u ; but more gonerallv 
they have to be calculated from the tabulated difiereaoes For this 
purpose central-difference formulae are the beat If we wnte 


Uae, than (see Difpeusncss, Calculus op) the values of ft, . 
are given by 


c^ = m«Mj - +••• 

c, = ffX - iVX + h«X+ .. 

c, = /i8*Mo ~ + T ~ 

<ro = i*tto~i8X + '* 


(4) 


If a calculating machine is used, the fonnula (2) is most conveniently 
written 

«9 = Mo+P,« -> 

Pi = f, + iP«tf 
P,=i:, + W \ 


Using 9 as the multiplicand m each case, the successive expressions 
Pj, Pj, Pi, 1*0 are easily calculated 
As an example, take u~ tan x to five places of decimals, the 
values of x proceeding by a difference of i® It will be found that 
the following is part the table . — 


Example 4 — (m = tan x) 


! 

M 

IStUlff 

2nd Diff 

3rd Diff. 

4th Diff 



+ ' 

+ 

+ 

+ 

1 65 ® 

1 

2 I445I 

10153 

732 

96 

10 

1 

eo- 

2 24604 

10981 

828 

I15 

19 

' 67® 

2 35585 


943 

r8 1 


To find M for x - 66 “23', we have 0 - 23/60 = 3833313 The following 
shows the full working m actual pra(;t1ce it would be abbreviated 
The operations commence on the right-hand wde It will be noticed 
that two extra figures arc retained throughout. 


•TO. 




a 34604 

+ 10567 W 

4 -» 28 I>o 

+ 105W 



- ,M 



< 1=4 10549^ 

f#= 4 - 8 B 6 « 

<•»=> +10560 

P]S» + 4 M> 5 *’ 

iPa0--h i 6 i« 


J<- 4 S« 4 - 1*8 


I'l- +107104* 

Pa=.+ 8401s 

1 107^ 


( ujOO 


The value 2 2870967, obtained by retaining the extra figures, is 
correct withm 7 of 00001 (§ 8), so that 2 28710 is correct within 
00001 I 

In applying this method to mathematical tables, it is desirable, 
on account of the tabular error, that the differences taken into 
account m (4) should end with a difference of even order if,eg 
wc use g5*M(, m calculating c,, and we ought also to use 3 *Mo for 
calculating Co and c^, even though the term due to would be 
negligible if ^Mq were known exactly 

4 Geometrical and Algebraical Interpretation — In applymg tlie 
prmctple of proportional parts, in such a case as that of l-.xample i, 
wc m effect treat the graph of u as a straight Ime We sec that the 
extremities of a number of consecutive ordinates he approximately 
m a straight line t^. that, if the values are correct within 
a straight line passes through points wluch arc withm a correspondmg 
distance of the actual extremities of the ordinates , and we assume 
that this is true for mtermediate ordinates Algebraically we treat 
u as being of the form A 4- Bx, where A and B are cmistants deter^ 
mined by the values of u at the .extremities of the interval through 
which we mterpolate In using first and second differences we treat 
u as bemg of me form A + B^r+C** ; we pass a parabola (with 
axis veilacal) through the extremities of three consecutive ordinates, 
and consider that this is the graph of «, to the degree of accuracy 
given by the data Similarly in using differences of a higher ord^ 
we r^lace the graph by a curve whose equation is of the form 
tt = A+JBr+C«*+ IXr» + The various forms that interpolation- 

formulae take are due to the vanous prmcaples on which ordinates 
are selected for determuung the values of A, B, C . 


4 *Jm 9 - J(Amo+A«-i) 

^2Mb = A*M-i 

mSHiq = i(A*«_, + A»«_a 
&c 

so that, if (as in §§ I and 2) each difference is placed ^posite the 
space between the two quantities of which it is the diffwence, the 
expressions IPu^, 3^Ug, . . . denote the differences of even order in 
a horizontal Ime with and denote the means 

of the differences of odd order immediately below and above this 


B Inverse Interpolation 

5 To find the value of x when « is given, 1 e to find the value of 
0 when U9 is given, we use the same formula as for direct inter- 
polation, but proceed (if differences beyond the first are mvolveil) 
by successive approximation Taylor’s Iheorem, for instance, 
gives 

<? = («s-Uo)-(fi + c*^+ ) 

= («0-‘«o)-^Pl 



( 6 ). 
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We first find an approximate value for d : then calculate Pj, and 
find by (6) a more accurate value of 9, then, if necessary, recal- 
culate Pj, and thence 9, and so on 

If Construction of Tables by Subdivision of Intervals 
6 When the values of u have been tabulated for values of x 
proceeding by a difference h, it is often desirable to deduce a table 
in which the differences of x are A/n, where n is an integer 
If « IS even it may be advisable to form an intermediate table in 
which the intervals are \h For this purpose we have 

n = i(Uo + u,) (7)> 

where 

U = M - + 

= )}] (8) 

I he following is an example , the data are the values of tan x to 
five places of decimals, the interval in x Ijcing i° The differences 
of odd order are omitted for convenience of printing 


Example 5 


X 

! u ^ tan X 

S‘'u 



U 

« = mean of 
values of U 

^7^ 

^ i 


1 

+ 

+ 

+ 



i 

73“ 

3 27085 

2339 

100 

5 

3-26794 95 

3 37594 

1 

734° j 

74“ 

3 48741 

2808 

132 

23 

3-48392 98 

J 




187 

18 

3 60588 

744° 1 

75“ 

1 373205 

4 01078 

3409 

3 72783 17 

3 86671 

754° 



76® 

4*97 

2(>0 

5X 

4 00559 22 


1 4 33148 





4-X6530 

764 ° , 

77“ 

5243 

384 

b4 

4 32501 07 



If a new tabic is formed from these values, the intervals being 
it will be found that differences beyond the fourth are negligible 
To sulxlivide A Into smaller intervals than JA, various methcxls 
may be used. One is to calculate the sets of quantities which in 
the new table will be the successive differences, corresponding to if,, 
iq, . . and to find the intermediate terms by successive additions 
\ better method is to use a formula due to J D Everett If we 
write <f>~i - 9, Everett's formula is, m its most symmetrical form, 

■ w -■)««- , ■ 

For actual calculations a less symmetrical form may be used 
Denoting 

+ (. 0 ) 

by flV,, we ha\c, for interpolation between «„ and \ty, 

+ + (ll), 

the successive values of 9 being i/n, 2/n, (n - i)/n. For 
interpolation between «, and m, we have, with the same succession 
of values of 9, 

= + + (12) 


The values of ,-^V, m (12) are exactly the same as those of #V, 
in (ii), but in the reverse order The process is therefore that (1 ) 
we find the successive values of w, + <?AMo, See , t e we construct a 
table, with the required intervals of r, as if we had only to take 
first diffeiences into account ; fu ) we construct, in a parallel column, 
a table giving the values of ,Vi, Ac , (iii ) wo repeat these latter 
values, placing the set belonging to each interval A in the interval 
next following it, and wnting the values in the reverse older , and 
(iv ) by adding horizontally we get the final values for the now table 
As an example, take the values of tan x by mtervals of j® in x, 
as found above (Ex 5) The first diagram below is a portion of this 
table, with the differences, and the second shows the calculation of 
tbe teiTOs of (ii) so as to get a table in which the intervals are o*i 
of I The last column but one m the second diagram is introduced 
for convenience of calculation 


Example 6 


1 ^ 

u = tan X 1 dt« 


S^u 

asT 

j 

+ 

+ 

+ 

•f 

1 a 

1 11147 


6a 


1 74*.o 

3 - 4874 * 1 

700 


8 


1 11847 

! 

70 


1 74°5 i 

3 60588 

770 


9 

1 1 

1 12617 

1 




X 

w, 4- 9£x‘Uo 

sV, 

i-aVo 


M. 

73»-6 


-22 35 




73!’7 


-39 II 




73°-8 


-4471 




73^9 
74° 0 j 

3 48741 00 

-33 54 


-58 12 

3-48741 


3 - 5 x 1 x 040 

35347980 

-2458 

-33 54 

3 5x052 

74° 2 j 

-4302 

-4471 ! 

-87 73 

3 53392 

74° 3 1 

1 3 55849 20 

3 58218 Go 

1 3 60588 00 

-4918 

-3911 j 

-88 29 

3-55761 

74° 4 
74 5 j 

-36 89 

-2235 1 

-5924 

1 3-58159 

3 60588 


The following are the values of the coefficients of Wj, S*u^, 
and m (9) for certain values of n For calculatmg the four 
terms due to m the case of « = 5 it should be noticed that the 
third term is twice the first, the fourth is the mean of the first and 
the third, and the second is the mean of the third and the fourth 
In table 3, and in the last column of table 2, the coefficients are 
corrected m the last figure 


Table 1 — « =5 


CO u 

j CO 

1 CO S*u 

' CO a*!* 

1 + 

i 

1 + 

, 

i 2 1 

1 032 

1 006330 

' 00135168 =1/740 approx 

i 7 

1 -056 

1 010752 

' 00226304 = 1/442 „ 1 


1 -064 

I 011048 

^ 00239616 = 1/417 ,, 

1 « 

048 

J 00806 J 

1 00160512 i/(>2 3 ,, 


Tablf 2 — m 

= 10 


CO u 

CO a®w 

CO a^M 

CO 3 "m i 

+ 

- 

+ 

- 1 

I 

0165 

00329175 

000704591 

2 

0320 

•00633600 

001351680 

3 

0455 

•00889525 

001887064 

4 

•0560 

01075200 

002263040 ' 

5 

0625 

01171875 

002441406 

6 

0640 

0116480b 

002396160 j 

7 

0595 

•01044225 

0021 15799 

8 

0480 

00806400 

001605120 1 

9 

0285 

00454575 1 

000886421 j 


Table 3 — n --=12 


CO u. 

CO S^u 

CO h*U 

CO a*M 

+ 

- 

■f 


1/12 

013792438 

002753699 

000589623 

if 12 

027006173 

005363726 

001145822 

3/12 

039062500 

007690430 ' 

001636505 

4/12 

0493827x6 

•009602195 , 

002032211 1 

5 /X 2 

057388117 

010979463 j 

002307357 i 

6/12 

•062500000 ' 

011718750 1 

002441406 

7/12 

064139660 

011736667 1 

002419911 1 

8/12 

•061728395 

010973937 I 

002235432 1 

9 /x 2 

•054687500 

009399414 1 

001888275 1 

10/12 

042438272 

007014103 

001387048 

Il/l2 

024402006 

003855178 1 

•000748981 


III General Observations 

7 Derwatton of hormulae — The advancing-diflerence formula 
(i) may be wntten, m the symbolical notation of finite differences, 

«*=:(I + A)% = E'«J (13). 

and it IS an extension of the theorem that if u is a positive integer 

«n = «o + »»AMo + ”"f-^^A*«o+ (14), 


the senes bemg continued until the terms vanish ,The foimula 
(14) is identically true • the formula (13) or (i) is only formally true, 
but Its applicability to concrete cases is due to the fact that the 
senes in (1), when taken for a definite number of terms, differs 
from the true value of by a " remainder *' which m most cases is 
ve^ small when this definite number of terms is properly chosen 
Everett’s formula {9), and the central-difference formula obtained 
by substituting from (4) in (a), are modifications of a standard 
formula 


«# = «o + M«* + 


3 I + 


(15). 
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which may similarly be r^arded as an extension of the theorem 
that, if n IS a positive mteger, 


only from jr = 6o® to x~8o*, we could then complete the table of 
differences by making the entries shown m italics below 


+ + ... (.6) 


There are other central-difference formulae besides those mentioned 
above , the general symbolical expression is 


where 


= (cosh ffhD + smh tfAD)Mo (17), 

coshJAD = M, sinh4AD = J« (18). 


8 Comparative Accuracy. — Central-difference formulae are usually 
more accurate than advancmg-difference formulae, whether we 
consider the inaccuracy due to omission of the “ remamder " 
mentioned m the last paragraph or the error due to the approxi- 
mative character of the tabulated values The latter is the more 
important If each tabulated value of u is within ±4p of the 
corresponding true value, and if the differences used m the formulae 
are the tabular differences, * e. the actual successive differences of 
the tabulated values of u, then the ratio of the limit of error of 
as calculated from the first r terms of the series in (1), to is the 
sum of the first v terms of the series 


1 ho + tf(i -^) + ^(t - 9){2-e) + 1^8(1 - o)(2 ~ e){i - e) + 

i<?(i - 8)(2 - <1)(3 -0)(4 - «) + -9) {5-9) + 


while the correspondmg ratio for the use of differences up to IP^u^ 
mclusive m (4) or up to and m (9) {i e m effect, up to 
IS the sum of the first p + 1 terms of the senes 

9(1-9} (1+ 9)9(1 ■^9n2- 9} 

+ (ii).— -+ 

(2 + 9)(l + 9)9(l-9}(2-9)(3-9) 

* 

it bemg supposed m each case that 9 lies between o and i The 
followmg table gives a comparison of the respective limits of error , 
the Imes I and II give the errors due to the advancmg-difference 
and the central-difference formulae, and the coefficient p is omitted 
throughout 

Table 4 


Error due to use of Differences up to and 
including 


1 

ISt 

and 

3rd 

4th 

5th 

6th 

7th 


400 

625 

•813 

I 086 

1 49; 

2 132 

3 *47 

( 

. 500 

625 

025 

09b 

C96 

745 

745 


400 

•580 

724 

960 

i’34^ 

I 976 

3 04* 

1 Mil . 

400 

•580 

•580 

624 

•024 

053 

653 


400 1 

1 620 

•812 

I 104 

I 553 

2 265 

3 422 

•4 (n . 

300 

•620 

•620 

088 ! 

1 688 

734 j 

734 

i a/ I 

1 400 

I fi20 1 

1 788 

I 024 

I 366 

1 886 

2 700 

6 {ll 

! 500 

[ 620 1 

620 

688 

! -688 

734 

: 734 

1 0 / I 

• 1 500 

580 

676 

800 

969 

...3 

I 482 

' ®ill 

1 500 ! 

•580 

! *580 

' 024 

624 

653^ 

1 643 


In some cases the differences tabulated are not the tabular differ- 
ences, but the corrected differences ; * e each difference, like each 
value of M, IS correct withm + 4p It does not follow that these 
differences should ^ used for interpolation Whatever formula 
IS employed, the first difference should always be the tabular first 
difference, not the corrected first difference , and, further, if a central- 
difference formula is used, each difference of odd order should bo the 
tabular difference of the corrected differences of the next lower 
order. (This last result is indirectly achieved if Everett's formula is 
used ) With these precautions (i ) the central-difference formula is 
slightly improved by usmg corrected mstead of tabular differences, 
and (u ) the advancmg-difference formula is greatly improved, bemg 
better than the central-difference formula with tabular differences, 
but still not so good as the latter with corrected differences For 
9 s= *5, for instance, supposing we have to go to fifth differences, the 
limits ± I 497 and ± 696, as given above, become ± *627 and 
+ *575 respectively. 

g. Completion of Table of Differences — If no values of u outside 
the range within which we have to interpolate are mven, the senes 
of differences will be incomplete at both ends It may be con- 
tmned m each direction by treatmg as constant the extreme 
difference of the highest order mvolved . and central-difference 
formulae can then be employed uniformly throughout the whole 
range 

Suppose, for instance, tliat the values of tanx in § 6 extended 


Example j 


X 

jM=tanx 

' 6 u 

1 ^u. 

S*u 

6 *u 


1 1 



' + 

■<r 

■f 

+ 

+ 

+ 



677s 


34 




60® 

I 73205 


4^5 


9 





7200 


43 




61® 

I 80405 


468 


9 





7668 


52 




62® 

I 88073 


520 


9 





; 8188 


01 




63’ 

I 96261 

1 

58* 


10 





8769 


7 * 




64® 

2 05030 


652 

1 

9 



75 " 

I 3 73205 


3409 

1 ! 

1 , 

187 


1 18 





788 


73 i 


76° 

4 01078 


4*97 


260 

1 

5 * 



32070 


1048 


124 


77 " 

433*48 

1 

5245 


384 


04 



373*5 ! 


*432 ! 


188 i 


78" 

4 704<>3 


6 f >77 


572 

1 1 
1 

64 



43992 


2004 




79" 

5 14455 


8681 


824 


64 



52673 

1 

2828 


1 


80® 

5 67*28 


usog 1 


1140 


64 



64/Sj 


39 ^S 1 


jSo 1 



For interpolating between x = 6o° and x=s6i* we should obtam the 
same result by aimlymg Everett's formula to this table as by using 
the advancmg-difference formula , and similarly at the other end 
for the receding differences 

Interpolation by Substituted Tabulation 

10 The relation of « to x may be such that the successive differ- 
ences of u increase rapidly, so that mterpolation-formulae cannot 
be employed directly Other methods have then to be used The 
best method is to replace u by some expression v which is a function 
of u such that (1 ) the value of v or of « can be determined for any 
given value of u or of v, and (11 ) when v is tabulated in terms of r 
the differences decrease rapidly Wc can then calculate v, and 
thence u, for any intermediate value of x 

If, for instance, we require tan x for a value of x which is nearly 
90°, it will be found that the table of tangents is not suitable for 
interpolation We can, however, convert it mto a table of cotangents 
to about the same number of significant figures ; from this we can 
easily calculate cot x^ and thence tan x 

11 This method is specially suitable for statistical data, where 
the successive values of u represent the area of a figure of frequency 
up to successive ordmates. We have first to determine, uy in- 
spection, a curve which bears a general similarity to the unknown 
curve of frequency, and whose area and abscissa arc so related that 
either can be really calculated when the other is known This 
may be called the auxiliary curve Denoting by ( the abscissa 
of this curve which corresponds to area u, we find the value of ( 
correspondmg to each of the given values of u Then^ tabulating 
i m terms of x, we have a table in which, if the auxiliary curve 
has been well chosen, differences of f after the first or second are 
negligible We can therefore find {, and thence «, for any mter- 
m^iate value of x 

Extensions 

12 Construction of Formulae . — Any difference of u of the rth 
order mvolves r + i consecutive values of u, and it might be ex- 
pressed by the suffixes which mdicate these values Thus we might 
write the table of differences 


X 

U 

ISt Diff 

2nd Diff 

3rd Diff 

4 th Diff 



(-i,o) 


( - 2 , - 1 , 0 , l) 

• 


«o 

( 0 . i) 

{-*, 0 , *) 

(- 1 , 0 , I, 2 ) 

( - 2 , - I, 0 , 1 , 2 ) 

2^1 

“1 i 

(*, 2 ) 

( 0 , *, 2 ) 

( 0 , *, 2 , 3 ) 

(- 1 , 0 , 1 , 2 , 3 ) 


j • 

( 2 , 3 ) ! 

(*, 2 . 3 ) 

1 i 

(*, 2, 3 , 4) 

( 0 , I, 2 , 3 , 4 ) 
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The formulae (i) artd (i>> might then be written 
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-•(o. I) 4 


‘i+ 


r l,r M 

The general principle on winch these formulae are constructed, 
and which may be used to construct other foimulae, is that (i ) 
we start with any tabulated value of u, (ii ) we pass to the successive 
differences by steps, each of which may be either downwards or 
upwards, and (ill ) the new suffix which is introduced at each step 
determines the new factor (mvolvmg x) for use m the next term 
For any particular value of x, however, all formulae which end with 
the same difference of the rth order give the same result, provided 
tabular differences are used If, for instance, we go only to first 
differences, we have 

«o + 0 = «1 + 0 

identically. 

X3 Ordmates not Equidistant — When the successive ordinates in 
the graph of u are not etimdistant, t e when the differences of 
successive values of x are not equal, the above principle still applies, 
provided the differences are adjusted in a particular way I^t the 
values of \ for which u is tabulated be « 4 oA, b~A^+(ih, c + 
yA, . Then the table becomes 


X 

u 

1st Diff 

Adjustet 

2nd Diff 

Differences 

&c 

b^x^ 

( ^Xy 

i 

* (^. 7) 

K^.7) 



In tins table, however, (a, /3) does not mean - u^, but (u^ ~ «.) 

(/9 - a) I /9, y) fiieans {0, y) - (a, - «) , and, generally, 

any quanUty (n, . . ^) in the column headed " rth dtff ’’ is 
obtained by dividing the difference of the adjoining quantities m 
the preceding column by (<f> - y)ff If the table is formed m this 
way, we inhy apply the principle of $ la so as to obtain formulae 
such as i id A X — a X b 

+ • (e, («) +— ^ - • (a. fi. y) + . (ai). 


U-Uy+ ^ 


(«, P, 7) + 


(22). 


The following example illustrates the method, A being taken 
to be I®. — 

Example <S 


X. 

u X 

1st Diff 
(adjusted) 

2ncl Diff 
(adjusted) 

3rtl Diff 
(adjusted) 



+ 

- 


20® 

•3420201 






162932 50 



92® 

•3746066 


X123 00 




161245 00 


48 75 

23* 

•3907311 


1222 50 




138800 00 


48 30 

26® 

•43837” 


1303 00 




156194 00 


47 49 

2;“ 

4')39005 


1445 47 




151857 60 


46 00 

32® 

•5299193 


1583 48 




14552367 



^ 5 ° 

: -5735764 





To find u for x = 3i®, we use the values for 26°, 27®, 32® and 35®, 
and obtain 

u = >4^83711 00 + J(i56t94 00) + J • ^ ( - 1445 47) + 

I 'a -4600) = -3150380, 
which is only wrong in the last figure. 


II the value* of u occtirrmg m (21) or (22) are Uy, 

corresponding to values a, b, c, . I of x, the fonnuia may be 
more symmetrically written 

{jf-6)(r-c)_ (x-l) (x-a)(x -c) u. 

” ~ - b}(a ~c) . (a- /) “ (b- a)(b'- c) . (b- l)^f* ^ 

^ {l~a){l~b){l-c) " 

This IS known as Lagrange’s formula, but it is said to be due to 
Euler It IS not convenient for practical use, since it does not show 
ho*w many terms have to be taken m any particular case 

14 Interpolation from Tables of Double Entry. — When u is a 
function cf x and y, and is tabulated in terms of x and of y jointly, 
its calculation for a pair of values not given in the table may be 
effected either directly or by first forming a table of values of u 
m terms of y for the particular value of x and then detemunmg u 
from this table for the particular value of y. E'er direct interpolation, 
consider that A represents differencing by changing x into x+i, 
and A' differencing by changing y into y + i 1 hen the formula is 
«,,, = (r + A)»(n-A')‘'«o,o. 

and the right-hand side can be developed m wliattvcr form is most 
convenient for the particular case 

References — For general formulae, with particular applications, 
see the Text-book of the Institute of Actuaries, part li (ist ed 1887, 
2ad ed. 1902), p 434 , H L Rice, Theory and Practice of Inter- 
polation (1899) Some historical references are given by C W 
Merfifield, “ On Quadratures and Interpolation,” But Assoc 
Report (1880), p 321 , see also Encycl der math Wiss vol 1 pt 2, 
pp 800-819 E'er J D Everett’s formula, see Quar Jour Pure 
and Applied Maths, No 128 (1901), and Jour Inst Actuaries, 
vol XXXV (1901), p 452 As to relative accuracy of different 
formulae, see Proc Lon Math Soc (2) vol iv p 370 Examples 
of interpolation by means of auxiliary curves will be found in 
Jour Royal Stat Soc vol Ixni pp 433, 637 See also Differences, 
Calculus of. (W F Sm ) 

INTERPRETATION (from Lat tnterprelart, to expound, 
explain, interptes, an ^ent, go-between, interpreter , titter, 
between, and the root pret-, possibly connected with that seen 
either m Greek <f>pa.(tiv, to speak, or vpaTretv, to do), m general, 
the action of explaining, or rendermg the sense of an obscure 
form of words or an unknown tongue into a language compre- 
hended by the person addressed. In legal use the word “ inter- 
pretation ” 13 employed m the sense of ascertaining the meaning 
of the language of a document, as well as its relation to facts. 
It is also applied to acts of parliament, a.s pointing out the sense 
in which particular words used therein are to be understood. 
The interpretation of documents and statutes is subject to 
definite legal rules, the more important of which will be found in 
the articles Contract, Statute, Will, &c 

INTERREGNUM (Lat. tnier, between, and regnum, reign), 
strictly a period during which the normal constituted authority 
IS in abeyance, and government is earned on by a temporary 
authority speaallv appointed. Though onginally and specific- 
ally confined to the sphere of sovereign authority, the term is 
commonly used by analogy in other connexions for any suspension 
of authonty, during which affairs are earned on by specially 
appointed persons. The term originated m Rome during the 
regal period when an tnierrex was appointed (traditionally 
by the senate) to carry on the government between the deadi 
of one king and the election of his successor (see Rome : History, 
ad im/.). It was subsequently used in Republican times of 
an officer appointed to hold the contUta for the election of the 
consuls when for some reason the retiring consuls had not done so. 
In the regal period when the senate, instead of appointing a kmg, 
decided to a{^iouit interreges, it divided itself mto ten decuries 
from each of which one senator was selected. Each- of these ten 
acted as king for five days, and if, at the end of fifty days, no 
king had been elected, the rotation waS renewed It was their 
duty to nominate a kmg, whose appointment then ratified 
or refused by the curtae. Under the Republic similarly mterreges 
acted for five days each. When the first consuls were elected 
(according to Dionysius iv. 84 and Livy i. 60), Spurius Lucretius 
held the comitia as interrex, and from that time down to the 
Second Punic War such officers were from time to time appointed. 
Thenceforwardf there is no record of the office till 82 b.c , when the 
Senate appointed an tnterrtx to hold the camtita which made 
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Sulla dictator (Appian, BM. ctv, K 98). In 55, 53 and 52 
tnterreges are again found, the last-mentioned being on the 
occasion when Pompey was elected sole consul. 

The most noteworthy use of the term “ Interregnum ” 
m post-classical times is that of the Great Interregnum in 
German history between the death of Conrad IV. (1254) and 
the election of Rudolf of Habsburg (1273) See Germany; 
Histofy. 

INTERSTATE COMMERCE. The phrase “interstate com' 
merce,** as used in the United States, denotes commerce be^een 
the citizens of different states of the Union. The words “ inter- 
state ” and “ intrastate ” are not found in the constitution nor, 
until comparatively recently, in decisions of the courts or in 
legislative acts (probably being first used officially m 1887 m the 
Interstate Commerce Act). The constitution of 1789 uses the 
phrase “ commerce among the states,” and the first official 
decision interpreting the phrase says that “ it may very properly 
be restricted to that commerce which concerns more states than 
one ” (Chief Justice Marshall in Gibbons v. Ogden, 9 Wheaton 194) 
Commerce among the states is there distinguished from 
“ commerce which is completely internal, which is earned on 
between man and man m a state, or between parts of the same 
state, and which does not extend to or affect other states.” It 
was declared (Lehigh case, 145 US 192) that commerce between 
two persons m the same state is not interstate even when there 
IS a temporary deviation to the soil of another state , but later 
(Hanley case, 187 U S 617, distinguishing the Lektgh case) it 
was declared that as to transportation, such commerce is inter- 
state The courts have interpreted commerce to denote not 
merely a mutual selling or traffic, but as “ a term of the largest 
import,” including mtercourse for the purposes of trade in any 
and all its forms (Gibbons y Ogden, 9 Wheaton 194, and WeUon v 
Mtssoun, U S 280). Thus have been included not only 
the actions of trading, navigation, transportation, and communi- 
cation, but also the instruments and agents employed, including 
even telegraph messages and, m the extremest cases, lottery 
tickets.! 

The decision of the question where federal control of interstate 
traffic ends and state control begms has been one of great practical 
difficulty. In general it has been held that whenever a com- 
modity begms to move as an article of trade from one state to 
another, commerce in that commodity between the states has 
begun. Mere intention to ship goods does not make them 
subjects of interstate commerce, but they must actually be 
put in motion or committed to the carrier for that purpose 
(Coe v, Errol, 1x6 US 5x7). As a practical guide in deciding 
when state control should be resumed, the court as early as 1827 
(Broum v. Maryland) laid down the “ original package rule,” 
that the taxing power of the state should begin when the original 
package in which the goods had been imported into the state 
had broken up or sold. The mjustice of allowing goods 
to be held thus, for long periods escaping local taxation, led 
to a modification of the rule fax 1868 (Woodruff v. Parkham, 8 
WaU X23), and such goods after reachii^ their destination 

* The lottery tickets were includes! only by a divided conrt 

{Lottery Cases, x88 US. 321) four judges emphatically dissenting 
The moral issue doubtiess influenced a decision so diflicult to reconcile 
with other opimons of the conrt, which otherwise had held regularly 
that commerce involves the physical movement of persons or things 
and does not include the contractual relations oetween citizens 
incident to commercial intercourse. Not all tilings incidental to 
commerce are included in it, and it has been held that the foUo'wmg 
are not included : bills of exchange (m 1850, Nathan v. Lomstana, 8 
How. 73), trade marks (m 1879, nrade mark cases, 100 U S. 8a), 
insurance (in i86g, Paul v Vtrgtnta, 8 Wall. 168). and manufacturing 
(in 1895, U S. V. KntgM Co , 156 U S. t) In the last-nanMd case, 
which concerned a combination of sugar refineries controlling a large 
jujoportion of the product of the country, it was said that commerce 
succeeds manufacture and is not a part of it The relation of the 
manufacturer to intmstate and foreign commerce being thus only 
mcideotal and indirect, the business is subject to state control 
By a senes of decisions the transportation of persons has been 
decided to be commerce. (In 2848, passenger eases, 7 How. 283 
In 1867, Crandall v. Nevada 6, Wall 35 In 1875, Henderson v. the 
Mayor of New York, qz U S. 359, 4 c ) 


may be taxed as property in common with other property m 
the state * 

Reason for Federal Control of Interstate Cmwmsrcs.— Immedi- 
ately after the close of the War of American Independence 
in 1783 appeared the separatist tendencies and local jealousies 
usual in a confederation The Congress of the Confederation 
had no power to levy tariff duties or to regulate commerce 
between the states, and the separate states freely and recklessly 
exercised their rights m this matter. Though commerce at that 
time was comparatively unimportant, the results of this restric- 
tive policy were most unfortunate. The Annapolis Convention 
of 1786 was called by the Virginia legislature to take into 
consideration the trade of the United Stotes and to consider 
how far a uniform system in their commercial relations might be 
necessary to the common interests and their permanent harmony. 
This conference resulted m the call of the Philadelphia Conven- 
tion of 1787, which framed the present Constitution C'hief 
Justice Marshall, in one of the early cases on this subject (Broum 
v Maryland, 12 Wheaton 419, m 1827), said in words often since 
quoted : “ It may be doubted whether any of the evils proceeding 
from the feebleness of the federal government contributed more 
to that great revolution which introduced the present system 
than the deep and general conviction that commerce ought to 
be regulated by Congress ” 

Every year has increased the importance of tlie congressional 
power of regulating commerce. At the time of the adoption 
of the Constitution, each neighbourhood supplied nearly all its 
needs by its own uidustry, but improving means of transportation 
and communication have multiplied the commercial ties between 
the atuens of the various states. This change went on slowly 
until 1830, more rapidly between 1830 and x86o, and at an 
ever-hastenmg pace after the Civil War Until 1824 no case 
mvolving directly the consideration of this power reached the 
United .States Supreme Court. From 1824 to 1840 the Supreme 
Court decided an average of one-thiid of a case a year , from 
184X to i860, an average of three-fourths of a case ; from x86r 
to 1870, an average of one case , from 1871 to 1880, an average 
of nearly six cases ; from x88i to 1890, an average of more than 
seven cases ; and from 1891 to 1900, an average of more than 
ten cases. The decisions have not been entirely uniform, and 
there were some decisions too contradictory to be explained by 
any ingenuity. The Supreme Court itself has said (Fargo v 
Michigan, 121 U S 230) that “ it may be admitted that the 
court has not always employed the same language, and that 
all of the judges of the court who have written opinions for it 
may not have meant precisely the same thing.” Though in the 
period just preceding the Civil War the doctrme of states’ rights 
tended to weaken somewhat the federal power, the broad 
outlines of the interpretation by Chief Justice Marshall laid down 
m 1824 m Gibbons v. Ogden remam to-day almost undunmed. 

Interstate Commerce tn the Federal Constitution. — Freedom 
of trade, without discnmination, between the citizens of all the 
states was in the main ensured by one bnef sentence, usually 
called the “ commerce clause ” of the federal constitution — 
“The Congress shall have power ... to regulate commerce 
with foreign nations, and among the several states, and with 
the Indian tribes ’ ’ (Art. i , sec. 8, clause 3). Hardly less important 
is the power “ to make all laws which shall be necessary and 
proper for carrying into execution the foregoing powers, and all 
other powers vested by this Constitution in the government 
of the United States, or m any department or officer thereof ” 
(Art. I, sec. 8, clause 18). To the same end of freedom of 
commerce. Congress la limited m that “ no tax or duty shall be 
laid on articles exported from any state,” and “ no preference 
shall be given by any regulation of commerce or revenue to the 

^ The question arose with reference to the police power of the state 
in those states prohibiting the liquor traffic, and in 1889 it was held 
(Leisy 0. Hardial tha^ in tiie absence of legislation by (ingress, the 
right to sell goods tak^n into a state was umestneted. This made 
it impossible for a state to exclude the importation of liquors to 
be sold within its territofy, but this cbf&culty was remedied by the 
Wilson Onginal Package Bill of 1890, which made hquor subject to 
the police powers of the state to which it was carded 
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ports of one state over those of another ; nor shall vessels bound 
to or from one state be obliged to enter, clear, or pay duties in 
another” (Art. i, sec. 9, clauses 5 and 6). Directly and by 
implication. Congress was granted a number of other powers 
over commerce, in that it may com money, establish uniform 
laws of bankruptcy, establish post-offices and post roads, 
regulate weights and measures, exercise admiralty jurisdiction 
(now interoreted to extend to all public waterways accessible 
to the traffic of more than one state), grant patents and copy- 
rights, and use the power of taxation to protect, repress or even 
destroy the agencies of commerce (e.g. state bai^ notes). But 
these powers can be exercised only in ways which favour and 
make free the intercourse among all parts of the nation. 

Even if the commerce clause had been omitted from the 
Constitution, a large part of its object would have been attained 
by certain prohibitions upon the states as follows . ” The 
citizens of each state shall be entitled to all privileges and 
immunities of citizens in the several states ” (Art. 4, sec 2) 
” No state shall, without the consent of the Congress, lay any 
impost or duties on imports or exports, except what may be 
absolutely necessary for executing its inspection laws ; and the 
net produce of all duties and impost, laid by any state on imports 
or exports, shall be for the use of the treasury of the United 
States, and all such laws shall be subject to the revision and 
control of the Congress ” (Art. i, sec. 10, clause 2). ” No state 
shall, without the consent of Confess, lay any duty of tonnage ” 
(Art. I, sec. 10, clause 3) Thus by threefold measures of 
precaution was ensured domestic freedom of trade from every 
point in the land to its farthest frontiers 

Negative Working of the Commerce Provisions. — For nearly a 
hundred years these provisions were important only in their 
negative effects of preventing the states from granting special 
privileges to their citizens or taxing unequally the citizens of 
other states The decision m 1824 of Gibbons v. Ogden stopped 
the attempt of the state of New York to grant the monopoly of 
steamboat traffic on the waters of that state. Had the clear 
and unequivocal opinion in that case been different, local 
ingenuity doubtless would have devised a multitude of discrimina- 
tions ” The power to tax involves the power to destroy,” and 
ever since the decision of McCulloch v. Maryland in 1819 it 
has been held that no agencies created by the federal government, 
such as banks or legal tender notes, are subject to state taxation, 
and the rule has also been laid down repeatedly by the Supreme 
Court (for the first time in 1886) that no burden can be laid upon 
the act of taking goods into or out of the state, of soliciting sales, 
or of delivering goods even though the tax is without discrimina- 
tion as between the state’s own citizens and others ; that is, 
interstate commerce ” cannot be taxed at all ” (Robbins v. 
Shelby County Taxing District, 120 U S. 489).^ 

‘ However, a very important distinction is drawn between taxing 
the commerce and taxing property employed in commerce. With 
the increase of interstate commerce, the states have been hard 
pushed to find sources of revenue adequate to their increasmg needs 
The courts, therefore, have sought to draw a line between taxes on 
the privilege of carrying on interstate commerce and taxes on the 
property employed m carrying on such commerce as a part of the 
general body of property m the state Thus it has been Wd in the 
case of State Freight Tax (1872, 15 Wall 232) that a state could not 
lay a tax on freight transported from one state to another, and yet 
the same year the court held in State Tax on Gross Receipts (15 Walt. 
284) that a tax was valid when laid upon the receipts of r^ways 
organize<l under the laws of the state, as upon a fund which had 
become incorporated with the general mass of property This latter 
decision was by a divided court (three of the nine judges dissenting), 
but it has since been frequently confirmed The tax on gross receipts 
of all railway companies doing business in the state has been supported 
when levied in proixirtion to the mileage within as compart with 
the total within and without the state {Erie Ry v. Pa., 21 Wall 492) 
This so-called " unit rule,” as apphed either to gross receipts or to 
tlie entire value of an interstate lailway, has been upheld in a number 
of decisions. The method of taxation by gross receipts, however, has 
not tended to increase of late, but the unit rule, as applied to ad 
valorem taxes on property, is more and more being applied. Every 
case mvolving liie distinction between a tax on commerce and a tax 
on property employed in commerce presents its own difficulties, yet a 
practical way is thus found to prevent discnminating action by the 
several states, while leaving to them adequate sources of revenue. 


Federal control of interstate commerce has been mterpreted 
by the courts to be exclusive of any control by the states. This 
is not self-evident in the clause, ” Congress shall have power 
to regulate commerce among the several states ” Over some 
other subjects the power of the federal and state governments 
IS concurrent, the state being able to act until Congress enacts 
some conflicting legislation. Although the early decisions 
suggested that the power of Congress was exclusive, yet for 
nearly a century no positive decision was rendered and no 
positive action was taken by Congress. Between 1870 and 1886 
the states made great progress in the regulation of railways on 
the assumption that until Congress had acted the states were 
free to act. The question was put beyond doubt in a series 
of decisions establishing the principle that the non-action of 
Congress indicates its will that commerce shall be free and 
untrammelled and that the states cannot interfere either through 
their police power or their taxing power ^ 

Positive Federal Regulation. — Though the regulation of inter- 
state commerce up to the Civil War was mainly negative, some 
positive actions of the federal government had indirect effects 
on commerce, as, for example, the coinage of money, the estab- 
lishment of post-offices, the charter of the first and second United 
States banks, and the charter of the Pacific Railroad. The 
power to do these things was conferred by the Constitution in 
some cases directly, in other cases by implication in that any 
means appropriate to lawful ends might be employed (as in case 
of charter of the United States Bank, McCulloch v. Maryland). 
From 1850 to 1862 the federal government had made numerous 
land grants in aid of railways, but always to the states, not 
directly to the corporations, and it had never until 1862 granted 
a charter to a railway, canal, turnpike or transportation 
company. In 1866 Congress passed an act authorizing railway 
companies whose roads were operated by steam to carry 
passengers, freight, &c., “ on their way from any state to another 
state and to receive compensation therefor and to connect with 
roads of other states so as to form continuous lines for the 
transportation of the same to the place of destination ” ** This 
act, so vague and general in its terms, had very little effect, 
though It has been the occasion of considerable litigation to 
determine its influence upon existing police laws of the states. 
In 1884 Congress established the Bureau of Animal Industry 
for preventing the exportation of diseased cattle and for the 
extirpation of disease among domestic animals. This had little 
sigmficance at the time for interstate commerce, its purpose 
being to meet the objections of foreign countries to the importa- 
tion of American meat. In 1887 was passed the Interstate 
Commerce Act, providing a national commission to supervise 
interstate railways. In 1888 was passed an Arbitration Act, 
replaced in 1898 by an act which provides that in case of disputes 
between common carriers subject to the Interstate Commerce 
Act and their employees, conciliation shall be tried, and, m case 
this should fail, indicates the methods that may be used for the 
voluntary submission of the dispute to a board of arbitration. 

• 1873, State Freight Tax, 15 Wall 232 , 1887, Robbins v Shelby 
County Taxing District, 120 U S 489, Wabash R R Company v 
Illinois, iiB if. S 557 The last-named case arose out of the attempts 
of the state of Illmois to prevent discrimination between two ship^rs, 
both bemg its own citizens and withm its own borders, one of whom 
was being charged more than the other for a shorter shipment on the 
same hne and in the same direction, from a point outside the state 
The court, applymg the estabhshed defimtion of mterstate commerce 
with verbal form^ity of logic, decided that the state could do 
nothing, for even m such a case all regulation of mterstate commerce, 
from the beginmng to the end of a shipment, was confided to Ckmgress 
exclusively Thus a clause whose clear purpose was to prevent one 
state from burdemng unequally the citizens of other states was 
successfully mvoked by a private corporation to forbid the state 
securing equality of treatment for its own citizens as regards such 
parts shipments as lay withm its own borders Most railway 
traffic was by this decision declared to be subject to lenslation by 
Congress but Congress had not acted. The impossibility of this 
situation was so evident that the Interstate Commerce Act, long 
under discussion, became a law a few months later. 

* This was pmbaMy. aimed at the discnminating between New 
York and Philadelphia (see speech of Charles Sumner on the railroad 
usurpation of New Jers^ m U S. Senate, February 14, 1865). 
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In 1890 was passed the Shennan Anti-Trust Act, making illegal 
every contract and combination in restramt of trade or com- 
merce among the several states or with foreign nations. In 1893 
a Safety Appliance Act, the administration of which was put 
into the hands of the Interstate Qjmmerce Commission, pro- 
moted the safety of employees and travellers, and required the 
roads engaged m interstate commerce to equip their cars and 
locomotives with automatic couplers and brakes. In 1895 was 
prohibited the interstate carriage of condemned carcasses of 
animals, and of lottery tickets (see above reference to the inter- 
pretation of the Lottep^ Act), in 1897 of obscene literature, and 
m 1900 of game killed in violation of state laws In 1901 carriers 
engaged in interstate commerce were required to make full 
reports of all accidents to the Interstate Commerce Commission. 
In 1902 was prohibited the interstate carri^e of dairy products 
falsely labelled or branded as to the state or territory m which 
produced, and in 1903 the Secretary of Agriculture was em- 
powered to establish rules concerning importation and trans- 
piortation of live stock. In 1903 the Bureau of Corporations was 
established with power to investigate the conduct of corporations 
engaged in interstate and foreign commerce, excepting common 
carriers subject to the Interstate Commerce Act. In 1003 the 
Interstate Commerce Act was amended by the Elkins Act, 
making much more difficult the granting of rebates. In 1905 
the President was authorized to grant medals of honour to 
persons who by their daring save life or prevent accident on 
railways. In 1906 the Interstate Commerce Act was amended in 
important particulars (specified below) In 1906 were passed 
pure food laws, greatly enlarging the duties of the Department 
of Agriculture m reference to inspection of foods prepared for 
interstate commerce 

The Interstate Commerce Act — The period of positive action 
by Congress in the regulating of interstate commerce practically 
begins, therefore, with the enactment of the Interstate Commerce 
Act of February 1887, the outcome of fully seventeen years of 
agitation and discussion The law was modelled m large part 
upon English acts It applied to common carriers wholly by 
railway, and partly by railway and partly by water when both 
are used under a common arrangement for continuous shipment ; 
forbade unjust discrimination and undue and unreasonable pre- 
ference ; made it unlawful to charge more for a shorter than for 
a longer distance over the same line in the same direction, the 
shorter being included within the longer distance (though a 
carrier might be freed by the Commission from the working of 
this provision) ; and forbade pooling and division of earnings 
The administration of the law was entrusted to a Commission 
of five members, appointed by the President. From this act 
much was expected, but eighteen years of its operation gave as 
net results little more than a greater uniformity of railway 
accounting and much better understanding by the public of the 
nature of the railway problem. Discrimination and secret 
rebates continued. The anti-pooling clause (pretty generally 
recognized by the well-informed to be a mistake) prevented 
open but not secret agreements between carriers, and probably 
hastened the movement toward consolidation The long and 
short haul clause was made meaningless by the judicial inter- 
pretation that any competition, even that of other carriers 
subject to the act, justified the railway m charging more for a 
shorter than for a longer haul. The effectiveness of the Com- 
mission was destroyed by the judicial decision that it had no 
power to fix rates for the future. Until 1897, the Commission, 
when it adjudged a rate unreasonable, usually declared what 
rate was reasonable, and directed the carrier to reduce the rate 
by a ^ven date to the designated maximum Of 135 orders 
made in decisions rendered m the first ten years of the Com- 
mission, 68 prescribed a maximum rate for the future. In 1897 
It was finally decided in the Ctnctnnait Fretghi Bureau Case 
( 167 U S. 479) that Congress had not conferred upon the Com- 
mission the power to prescribe any rate for the future. The 
court said that Congress might fix the rate itself or authorize 
a sub-tribunal to do so, but that Congress had not yet given that 
authonty. 
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The need of further legislation had been felt from the beginning 
by many, and after 1903 the agitation became very active The 
position taken by President Roosevelt in his message to Congress 
m 1904 made the amendment of the Interstate ujmmerce Act 
the principal political issue before Congress m the sessions of 
1905 and of 1906. After the most remarkable senatorial debates 
heard at Washington in years, followed with close interest by 
the country, a number of amendments became law on the a9th 
of June 19^. The act was strengthened to a degree hardly 
expected by the most earnest advocates of revision. A number 
of minor changes made in the light of experience were : increasing 
the number of commissioners to seven and their pay to $10,000 ; 
facilitating procedure and the taking of evidence; requiring 
thirty days’ notice of a change of rates , requiring appeal from the 
Commission’s decision to be taken within thirty days ; empower- 
ing the Commission to establish joint rates and to order switches 
to be built. The following are generally thought to be still more 
important changes (i) Including within the application of 
the act pipe lines (particularly for oil), express and sleeping car 
companies, and all the facilities and services in connexion with 
goods transported ; (2) giving publicity to railway business 
by empowering the Commission to prescribe all forms of accounts 
and to examine the books at all times, and by forbidding any 
other accounts or memoranda to be kept by the companies ; and 
(3) empowering the Commission to prescribe reasonable maxi- 
mum rates to take effect within not less than thirty days and to 
continue not over two years unless set aside by the courts 

The Anti-Trust Act of iSgo — The growth of large corporations 
with some degree of monopoly power, the so-called trusts, had 
called forth m a number of the states anti-trust laws before 1890 
When It became evident that the states were not succeeding m 
dealing with the problem, public sentiment found expression in 
the Sherman Anti-Trust Act, approved on the 2nd of July 1890 
This act declared illegal and criminal, punushable by fine or 
imprisonment or both, every contract in restraint of trade or 
commerce among the several states or with foreign nations. 
The statute thus changed the common law wherein such con- 
tracts were merely unenforceable but not criminal. This act was 
at first construed by the Supreme Court as applying to any con- 
tract m restraint of interstate commerie, whether reasonable 
or unreasonable (Trans-Mtssourt Freight Association, 166 U S 
331), but later, m 1905 {Stock Yards case, 25 Supreme Court 
Reporter 276) it was held that the act did not apply to agreements 
for the better conduct of business which incidentally affected 
interstate commerce.^ The act has been interpreted to apply to 
transportation {Freight Association case, 166 U S. 290, and 
Northern Securities case), with results felt even by some of the 
advocates of railway regulation to be unfortunate. It applies 
to unlawful combinations of manufacturers to divide the territory 
and regulate the prices {Addyston Pipe Trust Case, 1 75 1/ .9. 2 1 1). 
In the Sugar Trust case (1895 U S v. Knight Co. 156 U S.) it 
was declared that the statute did not apply to a manufacturing 
company which had acquired nearly complete control of the 
manufacture of refined sugar by means of the purchase of stock 
of other refining companies 

The Attorney -General submitted to the Senate, m June 1906, 
a statement of the results of all suits instituted by the Depart- 
ment of Justice under the anti-trust law, the Interstate Commerce 
Act and the Elkins Act, m the period from 1887 to June 1906 
inclusive Thirty-six suits were still pending ; of the 250 which 
had been dispos^ of m some manner 186 ended m dismissal, 
non-prosecution or acquittal, and 64 were successful m securing 
in whole or in large part the object of the suit (m 30 cases con- 
viction, m 34 cases the granting of a petition or an injunction, 
&c ). In addition to these results of federal efforts to regulate 
mdustiy must be counted the cases in which carriers complied 

* In the Northern Securities case, Justice Brewer, who had con- 
curred in the opinion in the Trans-Missoun E'reight Association case, 
took occasion to say that while he still bekeved the former ca.se had 
been correctly decided, he thought that the reasons given for the 
judgment were in some respects faulty, and that the ruling should 
have been that the contracts there considered were unreasonable 
restraints and as such were forbidden by toe act. 
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With the orders of the Interstate Commerce Commission 
without suit ; but even then the total by 1906 was somewhat 
meagre. 

The establishment of the Bureau of Corporations in 1903, and 
the considerable extension of the powers of inspection of the 
Department of Agriculture are recent changes of which the 
results cannot yet be fairly judged. The aim of the Bureau of 
Corporations is to ensure publicity in the management of corpora- 
tions engaged in mterstate and foreign commerce. The firet 
commissioner, Mr James R. Garfield, showed much activity 
m pursuing the purposes of the act, and published informing 
reports upon the beef trust (1905) and upon the Standard Oil 
Company (1906) But the effect and possible extension of federal 
interference became from this time burnmg political questions 
of far-reaching importance of too recent a date to be dealt with 
historically m this article. 

See also the /Uinual lieporls of the Interstate CommerceComniission 
since 1887 and <leci.sions , Prentice and Egan, The Comuerce Clause 
of (he Federal Constitution (Chicago, i 8 g 8 ) , Reports of the Com- 
missioner of Corporations on the Beef Industry (1905). the 
Transportation of Petroleum (1906) , W Z Ripley (ed ), Trusts, 
Pools and Corporations (1905), containing leading cases and analyses 
of the voluminous " trust literature , F N Judson, Ihe Law of 
Interstate Commerce and its Federal Regulation (Chicago, 1905) , 
Beale and Wyman, Railroad Rate Regulation (Boston, 1906) , Frank 
Hentlnrk, The Power to Regulate Corporations and Commerce (New 
York, 1906), favouring less of new legislation (F. A F ) 

INTERVAL, a space left between the component parts of a 
continuous senes, a pause in contmuous action, a period of time 
intervening between two other points of time or chronological 
sequence of events The Lat. intervallum, from which the 
English word has come through the French, ongmally meant a 
space between the palisades on a rampart {vallum), or between 
the rampart and the tents of the legionaries In medical language 
" interval ” is used of the intervening periods between attacks 
or paroxysms of a disease, particularly of the periods of a rational 
or normal condition of mind sometimes experienced by an insane 
person, a “ lucid interval ” ; this phrase frequently occurs m 
legal documents fmm the 13th to the 15th centuries, non compos 
menus sed gaudet luctdis tnlervallts In music “ mterval ” ex- 
presses the distance in pitch between two or more musical sounds 
(see Music) Interval, or more commonly “ intervale,” is used, 
particularly in North America, as a geographical term for a 
low-lymg tract of land along the banks of rivers, frequently 
overflowed by freshets, or more loosely for any low level land 
shut m by hills. This particular application, as also the form 
“ intervale,” is due to a confusion of the termination of the word 
with “ vale,” valley. 

INTESTACY (Lat. vnUstatus, one who has not made a will, 
from testart, to bear witness), the condition of the property of a 
person who dies without making a will. Here the law of England 
distmguishes sharply between his real and his personal property 
The devolution of the former is regulated by the rules of inherit- 
ance (q,v ). The destination of the latter is marked out by the 
Statute of Distributions. The proper conditions of a testa- 
mentary disposition of property will be found under the heading 
Will 

The distribution of an intestate’s personal property is carried 
out under the authonty of administrators, whose duties are 
generally the same as those of executors under a will. Admini- 
stration was until 1857 a matter c{^;nizable by the ecclesiastical 
courts, and the ordmary was in feet the administrator until the 
passing of an act of Edward III. for administration upon in- 
testacy (1357) An earlier statute (Westminster 2, 1275), 
directed agamst the abuses of the system, required the oinimary, 
mstead of applying the residue of the estate to “ pious uses,” 
to pay the debts of the intestate. The act of Edward III. went 
further m providing that “ m case wlvere a man dieth intestate, 
the ordinaries shall depute of the next and most lawful friends 
of the dead person intestate to administer his goods,” with 
power to sue for debts due to the deceased, and under obligation 
to pay del^ due by him, and to answer to the ordinary like 
executors in the case of testament. Administrators remained 
on this footing of deputies appointed by the ordinary until t^ 
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Probate Act 1857 transferred the junsdiction in administration 
of the ecdesiastical courts to the new court of probate. 

The courts of law having held that by the grant of administra- 
tion the authority of the ecclesiastical courts was exhausted, 
the admmistrator became entitled to the pnvil^e, similar 
to that formerly enjoyed by the ordinary, of dealmg as he 
pleased with residue of the property. The next of kin of the 
same degree of relationship to the deceased were thus aggneved 
by the preference of the administrator, and it was to remedy 
this grievance that the Statute of Distnbutions 1670/1 was 
poss^. It empowered the ordmary to take a bond from the 
admmistrator binding him to make a fair and complete distribu- 
tion of the property among the next of km. Such distribution 
is to be m the following manner : one-tlurd to the wife of the 
mtestate, and all the residue by equal portions to and amongst 
the children, and their representatives if any of such children be 
dead, exclusive of children who shall have any estate by the 
settlement of the mtestate, or shall be advanced by the mtestate 
in his lifetime by portions equal to the shares allotted to the 
other children under the distribution. If such advancement 
should be less than the share of the other children in distribution, 
then It shall be made equal thereto. But the “ heir-at-law, 
notwithstanding any land that he shall have by descent or 
otherwise from the intestate, is to have an equal part m distribu- 
tion with the rest of the children ” (§ 5) By § 6, if there be no 
children nor any legal representatives of children, one moiety 
of the property is to be allotted to the wife of the intestate, the 
residue “ to be distributed equally to any of the next of kindred 
of the mtestate who are equal in d^ee and those who legally 
represent them ” By § 7 there shall “be no representation 
admitted among collaterals after brothers’ and sisters’ children ,* 
and m case there be no wife, then all the said estate to be 
distributed equally to and among the children; and m case 
there be no child, then to the next of kindred m equal degree 
of or unto the intestate and their legal representatives as 
aforesaid, and in no other manner i\hatsoever” For the 
protection of creditors it is enacted that there shall be no 
distribution till a full year after the intestate’s death, and if 
any debts should be discovered after distribution, the persons 
sharing the estate shall refund the amount of the same ratably. 
With reference to the above rules the following points may 
be observed . (1) The husband’s absolute right to administer 
his wife’s estate is not affected by the act This was made clear 
by a later act of the same reign (The .Statute of Frauds 1677). 

* Administration is now granted to the representatives of the 
! husband where he has died without taking out administration 
I to his Wife, unless it can be shown that the wife’s next of kin 
are beneficially mterested (2) The widow, in the event of there 
being no children or next of km, takes only her half. The other 
half goes to the crown. The widow’s rights, however, have been 
enlarged by the Intestate Estates Act 1890. By this act where 
a man dies wholly mtestate and without issue, his property, both 
real and personal, shall, if it does not exceed ^^500 in net value, 
belong to his widow absolutely. If the estate exceeds £$00 net, 
the widow IS entitled to £500 out of the estate and has a charge 
for that amount upon real and personal property of the 
deceased (3) The child or children take equally, two-thirds'if 
the widow be ahve, and the whole if she be dead. If some of the 
children be olive and some dead havmg issue, then such issue 
will take their parents’ share equally among themselves. There 
has been some difference oi opimon as to whether if all the 
children have predeceased their parent but have,.left issue, 
such grandchildren take as between themselves per sUrpes as 
representatives of their parent or per capita as next of km. 
Thus if A and B predecease their father but A leaves three children 
and B one, should the property be divided into fourths, or 
first into moieties and then one moiety subdivided into thvds 
among A’s children and the other moiety be given unaided 
to B’s child ? It is now settled that the latter m^hod of distrilMi- 
Pem as the correct one, and atia thought that this will also apply 
when only gneat^grandchfichien are alive. (4) The next of kin 
must be ascertain according to the rules of consanguinity. 
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which are the same in English as in the civil law. Degree is 
calculated from the intestate, through the common ancestor 
if any, to the kindred. Thus from son to father is one degree, 
to grandfaUier two degrees, to brother two degrees, to unde 
three degrees, and so on. The statute ordams distribution 
to be made “ to the next of kindred in equal degrees pro suo 
cutque jure, according to the laws in such cases and the rules 
and limitations hereafter set down.” Equality m degree is 
therefore not in all cases accompanied by equality in rights of 
succession. Neglectmg the cases of wife and children dready 
noticed, the father exdudes all other next of km. So would a 
mother, in default of a father surviving, but an act of 1685 
enacted that m such a case the brothers and sisters, and children 
of brothers and sisters, of the intestate should share equally 
with the mother In the absence of brothers or sisters and ihek 
representatives, the mother in the case supposed would take the 
whole. Mothens-m-law and stepmothers axe not withm the 
rules of consanginmty. As between a brother and a grandfather 
who are both in the second degree, preference is given to the 
brother ; but a grandfather, being m the second degree, will 
exclude an uncle, who is m the third An uncle and a nephew, 
both bemg m the third degree, take together. Brothers or 
sisters of die half blood take equally with brothers and sisters 
of the whole blood The rule which prohibits representation 
after brothers’ and sisters’ childnen would, m a case where the 
next of km were uncles or nephews, wholly exclude the children 
of a deceased uncle or nephew. Also, as between the son of a 
brother and the grandson of a brother, the latter would not be 
admitted by representation. Where a brother and the children 
of a deceased brotlier are the next of km, they will take per 
sUrpes, i e the brother will take one half, and the children of the 
other brother will take the other half between them. When the 
next of km are all children of the deceased brothers or sisters, 
they will take equally per capita Subject to these modifications, 
the personal property will be divided equally among the next 
of km of equd degree, e g great-grandfathers would share with 
undes or aunts, as being m the third degree. Failing next of 
km, under these rules, the estate goes to the crown as ulltmus 
haereSy a result which is more likely to happen m the case of 
illegitimate persons than m any other. 

Personal or movable property takes its legal character from 
the domicile of the owner, and the distribution of an intestate’s 
goods IS therefore regulated by the law of the country m which 
the intestate was domiciled. A domiciled Scotsman, for example, 
dies mtestate in England, leaving personal property in England , 
the administrator appointed by the court of probate will be 
bound to distribute the property according to the Scots rules of 
succession. 

In the law of Scotland the free movable estate of the intestate 
is divided amongst the nearest of km, the fwU blood excluding the 
Ualf blood, and neither mother nor maternal relations being originally 
admitted The heir of the heritable (« e real) property if one of the 
next of km must collate with the next of km il he wishes to share in 
the movables. Proximity of km is reckoned in the same order as in 
the case of inhentance. The Intestate Movable Succession Act 
1855 among other changes allows the issue of a predeceasing next 
of km to come m the place of their parent in succession to an in- 
testate, gives the father of an mtestate dying without issue one-half 
of the movable property in preference to brothers and sisters, and 
to the mother if the father be dead a similar preference to the extent 
of ooe-third, and admits brothers and sisters utenne in the absence 
of brothers and sisters german or consangnmean 

In the United States the English Statute of Distribution has 
been taken as the basis of the law for the distribution of personal 
property m intestacy, and its principles have been applied to 
real property also. “ In a majority of the states the descent 
of red and personal property is to the same persons and in the 
same proportions, and the reguIaUon is the same m substance 
as the Ei^lish Statute of Distribution. In Georgia the real and 
personal property of the intestate is considered as altogether 
of the «ame nature and upon the same footu^,” Tb^ are 
many states, however, in wl^h the distnbutbn differs materia^ 
-from the E^ish statute. In Illinois the distributioa is the 
same as descent of real property. In Alabama the whole goes 
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to the widow if there are no children (PhtUtps v. Lowing, 1907, 
43 Southern Rep. 49 f). In many states the husband’s share 
is in all cases like the widow’s, as in Texas, New York and 
Wa.shingtoa. In Pennsylvania he takes an equal share wiUi 
the children. 

The statutes of each state of the American union must be con- 
sulted, as no general rules can be laid down \s to tlie right to tlie 
intestate's interest m community property In the states where the 
law of “ community of " acquets and gams ** — prevails, see 
INHBRITANCK 

INTESTINAL OBSTRUCTION (Ihus), in surgery, a condiUon 
m which the onward passage of the faeces is prevented. It 
IS often associated with phenomena due to strangulation ol 
the gut, leading to gangrene, and with systemic poisoning due 
to the absorption of toxins, resulting from the decomposition 
of the retained faeces Intestinal obstruction may be conveni- 
ently divided into acute and chronic. 

Acute Intestinal Obstruction forms one of the most urgent of 
surgical emergencies. The following are its chief causes : (i) 
strangulation by bands or adhesions or through apertures ; 
(2) volvulus ; (3) the impaction of foreign bodies ; (4) acute 
mtus‘>usccption , (5) strangulation over a band or acute kinking 
of the gut ; (6) the termination supervening on chronic obstruc- 
tion ; (7) congenital malformations of the intestines. 

Strangulation by Bands or Adhesions or through Apertures — These 
terms are applied to obstruction by constncting bands withm the 
abdomen 'These may be the result of the stretchmg of ojd inHam- 
malory adhesions, the result ot former peritonitis. These bands are 
commonly situated betw'cen ditfcrcnt parts 
of tlic mesentery or between tlie mesentery 
and another organ buch as the appendix 
Two methods of producing strangulation 
exist , in the first the bowel passes under 
an arch or loop formed by some short con- 
stricting ba.id and cannot return, or if the 
band is long it may form a noose m which 
the bowel is strangled (fig i) , m Ijic second 
the remains of a foetal structure (Meckel’s 

diverticulum) becoming adherent to some Ffo. i. Diagram to 

other organ may ensnare the mtcstine in show how Strangula 
the loop A coil of intestine may also slip by a Band may 

into a hole m the mesentery or omentum take puu.* 
or find Its way into a pouch of peritoneum, 

forming what is known as an internal hernia The onset of 
symptoms is sudden and abrupt The patient is scutd with 
acute alxlominal pain associated with collapse The pain is 
usually referred to the region of the umbilicus , this locahration, 
however, is no guide to the situation of the lesion Vomiiing is early 
and persistent, generally assuming a faecal character between the 
second and the ninth day There is no obvious tumour ; tonstina- 
tioii IS present, the abdominal walls are flaccid at first, but if no relief 
IS obtained become tender when peritonitis ensues This fonn of 
obstruction is most frequent m young people, and there is usually a 
history of previous peritonitis In cases not treated by operation the 
average duration is five to seven days, and death takes place from 
exhaustion or from toxaemia following peritonitis 

Volvulus means a torsion or twisting of the gut There are two 
chief varieties : (x) in which tlie bowel is twisted upon its mesentcric 
axis (fig 2) , (2) in which it is wound round another coil of mtestine 
The sigmoid flexure is the situation in 
which volvulus most commonly takes 
place, but it may occur m the caixum 
and small intestine When once 
present, plastic pentonitw fixes the 
coil in position and the blood supply 
becomes obstructed Volvulus is 
generally preceded by a history of 
chronic constipation "nie acute symp- 
toms start abruptly and are similiur 
to those of internal strangulation, but 
the pam at first is more mtermittent Flo. a.—Dia^^ram to show 
in type There is usually early tender- how Volvulus may take 
ness over the spot and constipation is place, 
absolute. Much distress is occasioned 

bv abdominal distension from flatus, which develops with remark- 
able rapidity The swelling is localized at first Spontaneous 
natural cure is unknown, and without surgical interference death 
is inevitable. 

impacted Foreign Jflodies, — Gall-stones may cause obstruction when 
they ate of latgo su*. , These gall-stones when lodged m the mtestine 
may there be enWged by subsequent accretion. I^benstern de- 
scribes jsiiph a^bone wifli a cfircumfcrence of 3 m , and Sir F Treves 
removed fnom the Intestine of an old lady a calculus, the large sue 
of which was due to layers of magnesia, the patient having taken 
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carbonate of magnesia daily for many years Gall-stones may give 
rise to intermittent sub-acute attacks of incomplete obstruction and 
finally give rise to an acute attack accompanied by severe pain and 
vomiting, which is constant and early becomes faecal The abdomen 
is soft and flaccid and the affectea coil is rarely to be felt The 
symptoms vary with the situation of the obstruction and are gener- 
ally more urgent the nearer to the duodenum horeign bodies that 
have been swallowed by accident or otherwise may give nse to 
obstruction, though extraordinary objects, as knives, coins, pipes, 
flints, &c swallowed by jugglers, are known to have passed by 
rectum without injury In cases where the foreign body lodges in 
the intestine the caecum and duo<lenum are favourite situations for 
obstruction In the museum of the Royal College of Surgeons is a 
specimen in which the tluodenum is blocked by a mass of pins weigh- 
ing nearly a pouiul Foreign bodies may remain weeks or months in 
situ before giving rise to serious symptoms, the progress of the 
larger substances being marked by temporary obstruction In a 
case (juoted by Duchaussoy the obstructing mass consisted of over 
700 cherry stones The diagnosis of obstruction by foreign bodies 
has been much simplified since the introduction of the X-rays 
1 nteroliths may themselves cause obstruction They may consist 
of masses of indigestible vegetable material matted together with 
faeces and mucous In Scotland they arc frequently found to 
consist of husks of coarse oatmeal (aenohths) In thin persons large 
enteroliths and foreign bodies may Ixj palpable The symptoms are 
those similar to obstniction by a large gall-stone 

Aiiite Jntussuscef^Uon forms about 30% of all cases of intestinal 
obstruction, and is the most common variety found m children 
More than % of the cases are found during the first ten years of 
life, and half that amount in babies under one year , the large pre- 
ponderance IS in males By intussusception is meant an invagination 
or protrusion of a jmrt of the intestine in the lumen of the intestine 
immediately below it , the lower part of the intestine may bo said 
to have swallowtd that immediately above it The mesentery 
att.iched to the ujjpcr portion is necessarily dragged in with it 
'llio condition may be seen by referring to the diagram (fig 3) 
The invaglnated portion is termed the ] 
tntussusceptufn, and the lower portion which 
It enters is known as the intussuscxpieus It 
is to the constriction of the vessels m the 
entering mesentery an<I later to their possible 
complete obstruction that are due the late 
serious phenomena of intussusce^ion, e g 
gangrene or ruptuie of the gut Peritonitis 
mso ensues, and by the formation of adhesions 
between the serous coats of the entering 
Fio 3 — Diagram and returning parti leads to irreclucibility 
to show how an of the intussusception A cure occasionally 
Intussusception takes ensues from siKintaneous reduction of the 
place invagination, or again permanent stenosis of 

the intestine may result from the adhesion 
of the opposed surfaces, or the occurrence of gangrene may 
lead to perforation of the intestine with acute septic peritonitis 
Occasionally when there is no perforation adherence takes place 
between the segments, and the gangrenous portion sloughs off 
and is discharged by the rectum The cause of intussusception 
IS said to be violent peristaltic action, howev’or produced Poly- 
poid tumours or masses of worms, or masses of irritating ingesta, 
are said to lead to its occurrence X. DoloreandR Leriche contend 
that the primary factor is congenital mobility of the caecum They 
state that in 48 % of foeti the caecum is mobile in half, fixation 

f radually going on , while in 8 5 % of adults it retains its mobility 
hey thus endeavour to account for the fact that m 300 collect^ 
cases 204 occurred in children less than one year old Intussuscep- 
tion is met with in four chief satuations . (a) the ileo-caecal, which is 
said to be the most frequent, constituting 44 of all cases (Treves) , 
{h) the enteric variety, involving the small intestine ; (c) the colic 
form ; (<f) the ileo-colic, the ileum being invaginated through the ileo- 
caecal valve. Intussusception may be acute or chronic, sometimes 
lasting intermittently for years. The acute form is the most common 
In young children an attack occurs with severe pain, at first par- 
oxysmal but later continuous ; vomiting is less early and less con- 
tinuous than in strangulation by bands, and diarrhoea tenesmus, 
much straining and the passage of blood mucus from the anus are 
common Collapse soon supervenes Early in the case the abdomen 
is but little distended, and in about half the cases a distinct tumour 
can be felt. In some cases the invagmated gut may be felt protrud- 
ing through the sphincter Chrome intussusception occurs more 
frequently in adults than in children ; the symptoms may resemble 
chronic enteritis and bo so masked that the nature of the illness 
remains undiagnosed until an acute attack supervenes, or the patient 
succumbs to the diarrhoea, vomiting and haemorrhage 

Congenital Malformations of the Intestines — Cases have been re- 
corded in which the small intestine ended in a blind pouch Im- 
perforate anus is a fairly frequent occurrence in young infants, but 
attention is usually called to the condition Partial strictures of the 
intestine, if the stricture be not too narrow, may pass unnoticed for 
years, and final complete obstruction may result n-om a blockage of 
the stricture by some foreign substance such as a plug of hard 
faecal matter or a fruit stone 



Treatment of Acute Intestinal Obstruction — Early diagnosis and 
early laparotomy are essential, and it is important to operate before 
the patient Is poisoned by the absorption of toxms from the bowel 
To administer purgatives is worse than useless. Of massage and 
abdominal taxis Sir F Treves says “ These are to bo condemned, 
as they may rupture the already moribund bow'el and make effective 
a threatened perforation These measures are for the most part 
feeble excuses for avoiding or delaying the operation ” The opera- 
tion may be undertaken in one or two stages, and mcludes the opening 
and evacuation of the distended intestines and the search for and 
reduction or removal of the obstruction 

Chrome Intestinal Obstruction — The causes of chronic obstruc- 
tion are very numerous, and may be divided into the following 
groups; (i) intra-mtestmal conditions, i.e the impaction of 
foreign bodies and impaction of faeces ; (2) affections of the 
intestinal wall such as stricture, new growths m the intestine, 
particularly those of a malignant type, adhesions or matting 
together of the intestines from peritonitis or kinking of the gut 
from disease of the mesenteric glands , (3) chronic intussuscep- 
tion; (4) compression of the bowel by a tumour or bands 
developing outside the intestine Of these the commonest are 
malignant growths and faecal impaction 

The general symptoms of chronic obstruction are more or 
less alike. The patient is attacked with gradually increasing 
constipation, which may alternate with diarrhoea which is 
generally set up by the irritation of the retained faeces In 
obstruction due to malignant growths the character of the 
motions IS changed, they become scybalous, pipe-like or flattened 
The abdomen becomes distended, and at intervals severe 
symptoms may supervene, consisting of pain and vomiting 
with complete constipation owing to some temporary complete 
obstruction. The attacks usually pass off, and relief may 
be obtained naturally or by the administration of a purgative, 
but they have a tendency to recur and in malignant disease to 
increase to complete obstruction. P'inally a seizure may persist 
and take on all the characters of an acute attack, and death may 
supervene from exhaustion, perforation or peritonitis, unless 
immediately treated When it arises from simple stricture no 
tumour IS to be felt, but m malignant disease the tumour may 
be frequently palpated, unless during an acute attack when the 
abdomen is much distended with gas 

Faecal Impaction is not uncommon in adult females who have 
suffereil from chronic constipation The common seat of the block- 
age IS in the colon, chiefly in the sigmoid flcxuie and m the rectum, 
but it may occur in the caecum The accumulation may form a 
doughy tumour which in parts may be nodular and intensely hard 
The causes are due to the state of the contents of the bow el itself, to 
congenital or acquired weakness and diminished expulsive power of 
the bowel, or to painful affections of the anus, fissures, piles and 
pamful bladder affections The acute symptoms arc always pre- 
ceded by a prolonged period of malaise , the breath is offensive and 
the tongue foul, and the temperature may be raised from the ab- 
sorption of toxins. Faecal impaction requires the regular and 
repeated administration of large cnemata, given through a long tube, 
together with the admmistration of calomel and belladonna Large 
impacted masses in the rectum may be broken up and removed % 
a scoop 

Strictures of the Intestinal Wall — Simple stnetures are infrequent, 
and are dealt with by the operation 01 lateral anastomosis. They 
follow dysenteric or tuberculous ulceration or the passage of gall- 
stones Stricture due to carcinoma of the mtestmal wall occurs 
usually in the old or middle-a^ed, and the symptoms come on msidi- 
ously As soon as the condmon is diagnosed an attempt should be 
made to remove the tumour if freely movable, or if this is not possible 
to afford relief by short-circuitmg the mtestine or by colotomy. 

Chronic Intussusception has been frequently mistaken m the 
diagnosis for rectal polypus, cancer, tu^rculous pentomtis, &c 
(Treves) If diagnosed it may be reduced by inflation with air, but 
trequently too many adhesions are present for this to^be possible, 
and laparotomy with excision of the mass should be undertaken , 
the results are said to be very encouraging. 

Compression of the bowel aue to a tumour or bands external to the 
bowel may occasionally give nse to obstruction An exploratory 
operation should be undertaken for the excision of the tumour, or 
the separation of adhesions and release of the bow-el, or if the 
intestines are much matted tMcther by pentomtis an intestmal 
anastomosis may give relief Obstruction due to paralysis of the 
muscular coat of the intestine has been desenbed (adjmamic ob- 
struction), but ite existence is a subject of dispute (H. L H } 

INTESTINE (Lat. irUestinus, internal, usually in neuter plural 
intestina, from intus, within), in anatomy, the lower part of the 
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alimentary canal ; in man and mammals divided into the 
smaller intestine, from the pylorus to the iliocaecal valve, and 
the larger, reaching from the caecum and colon to the end of the 
rectum. The word is frequently applied to the whole of the 
alimentary canal in mvertebrates (See Alimentary Canal.) 

INTOXICATION (Lat. toxicare, intoxicate , to smear with poison, 
toxteum, an adaptation of Gr. to^ikov, sc (fiapfuiKou, a poison 
smeared on arrows ; to^ov, bow), poisoning, or the action of poisons, 
whether of drugs, bacterial products, or other toxic substances, 
and hence the condition resulting from such poisoning, particu- 
larly the disorder of the nervous system produced by excessive 
drinking of alcohol (see Inebriety and Drunkenness) 

INTRA, a town of Piedmont, Italy, in the province of Novara, 
on the W shore of Lake Maggiore, 685 ft above sea-level, 12 m. 
N. of Arona by steamer Pop, (1901) 6924. It is situated 
between two torrents, which afford water-power for cotton and 
silk mills, hat factories, foundries, &c ; these chiefly belong to 
Swiss proprietors, who have fine villas with beautiful gardens. 
The church is a large edifice of 1708-1751. 

INTRADOS (a French term, Lat tntra, within, Fr dos, back), 
in architecture, the under-curved surface or soffit of an arch 
(qv). 

INTRANSIGENT (adopted from the Fr. miranstgeant, taken, 
through the Spanish intransigenie, from the Lat. m, not, and 
transtgere, to come to an understanding), one whose attitude is 
that of an irreconcilable The term is used chiefly of politicians 
of an advanced type ; those in complete antagonism to the 
existing form of government ; but is especially applied on the 
continent of Europe to members of legislatures holding extreme 
Radical views In this sense the word was first used m the 
political troubles which arose in Spain in the years 1873- 
1874 Intransigentism implies an attitude of uncompromising 
disagreement with political- opponents The word is also used 
non-politically, in the sense of intractability and intolerance. 

INTRINSIC (through Fr tntnnstque, from Lat tntrinsecus, 
inwardly ; inter, within, secus, following, from root of seqm, 
to follow), an adjective originally applied to something internal 
or inside another, but now ordinarily used to express a quality 
inherent in or inseparable from a person, thing or abstract 
conception In anatomy the term is, however, still used of a 
muscle which has both its origin and insertion m the organ m 
which It IS found 

INTROSPECTION (from Lat. inlrospuere, to look within), in 
psychology, the process of examining the operations of one’s 
own mind with a view to discovering the laws which govern 
psychic processes. The introspective method has been adopted 
by psychologists from the earliest times, more especially by 
Hobbes, I.ocke, Berkeley, Hume, and English psychologists of 
the earlier school. It possesses the advantage that the individual 
has fuller knowledge of his own mind than that of any other 
person, and is able tiierefore to observe its action more accurately 
under systematic tests. On the other hand it has the obvious 
weakness that in the total content of the psychic state under 
examination there must be taken into account the conscious- 
ness that the test is in progress. This consciousness necessarily 
arouses the attention, and may divert it to such an extent that 
the test as such has little value Such psychological problems 
as those connected with the emotions and their physical con- 
comitants are especially defective in the mtrospective method ; 
the fact that one is looking forward to a shock prepared m 
advance constitutes at once an abnormal psychic state, just as a 
nervous person’s heart will beat faster when awaiting a doctor’s 
diagnosis. The purely introspective method has of course always 
been supplemented by the comparison of similar psychic states | 
m other persons, and in modem psycho-physiology it is of com- 
paratively minor importance 

See Psychology, Attention, &c : a clear statement will be 
found in G F Stout’s Manual of Psychology {1898), i. 14 

INTUITION (from Lat. mtuen, to look at), in philosophy, a 
term applied to immediate or direct apprehension. The truth 
of a tuMrem in geometry is demonstrated by a more or less 
elaborate series of aiguments. This is not the case, according 


to the intuitionalist school of philosophy, with the apprehension 
of universal principles, which present themselves as necessarily 
true m theu- own right, without any sort of proof. The fact 
that things which are equal to the same things are equal to 
one another is apprehended directly or immediately without 
demonstration. Similarly in ethics the intuitional school holds 
that the pnnciples of right and wrong are immediately appre- 
hended without reference to any other criterion and without any 
appeal to experience Ethical intuitionalism sometimes goes even 
farther, and holds that the conscience when faced with any 
particular action at once assigns to it a definite moral value 
.Such a view presupposes that the moral quality of an action 
has, as it were, concrete reality which the special faculty of 
conscience immediately recognizes, much in the same wa> as 
a barometer records atmospheric pressure. The intuitionalist 
view is attacked mainly on the ground that it is false to the 
facts of experience, and it is maintained that many of the so- 
called immediate a prion judgments are in jmint of fact the result 
of forgotten processes of reasoning, and therefore a posteriori 
Mmor grounds of attack are found in the difficulty of discovering 
m certain primitive peoples any intuitive conception of right 
and wrong, and m the great differences which exist between 
moral systems in different countries and ages 

INULIN (QHj^O,,)x, in chemistry, a starch-like carbohydrate, 
known also as alantin, menyanthin, dahlin, synanthrm and 
sinistnn It occurs m many plants of the large genus Composttae, 
to which the elicampane (Lat. inula) belongs , and forms a white 
tasteless powder, sparingly soluble in cold water, very soluble 
in hot water and insoluble in alcohol. It is not coloured blue by 
iodine , and it reduces ammoniacal silver and gold solutions, 
but not hehlmg’s solution Heated with water or dilute acids, 
It is converted into laevulose 

INVAR, an alloy of nickel and steel, characterized by an 
extremely small coefficient of thermal expansion ; it is specially 
useful in the construction of pendulums and of geodetic measuring 
apparatus, m fact, in all mechanical devices where it is an 
advantage to avoid temperature compensation The name 
was chosen as expressing the invariability of its dimensions with 
heat. (See Clock ; Geodesy.) 

INVARIABLE PLANE, in celestial mechanics (see Astronomy), 
that plane on which the sum of the moments of momentum of all 
the bodies which make up a system is a maximum It derives its 
celebrity from the demonstration by Laplace that to whatever 
mutual actions all the bodies of a system may be subjected, the 
position of this plane remains invariable. 

A conception of it may be reached in the following way Suppose 
that from the centre of gravity of the solar system (instead of which 
we may, if we choose, take the centre of the sun), lines or radii 
vectores be drawn to every body of the solar system As the planet 
revolves around the centre, each radius vector dcscnlies a surface 
of which the area swept over m a unit of time measures the areal 
velocity of the planet The constancy of this velocity in the case of 
the sun and a single planet is formulated in Kepler’s second law 
Next pass any plane through the centre of motion and project the 
area just defined upon that plane We shall thus have a projected 
areal velocity, the product of which by the mass of the planet is the 
moment of momentum of the latter Form this product for cveiy 
body or mass of matter m the system, and the sum of the moments is 
then invariable whatever be the direction of the plane of jirojcction 
In the case of a smglc body rcvolvmg around the sun tliLs plane is 
that of its orbit When all the bodies of the system aie taken into 
account, the invariable plane is a certain mean among the planes of 
all the orbits 

In the case of the solar system the moment of Jupiter is so pre- 
ponderant that the position of the invariable plane does not deviate 
much from that of the orbit of Jupiter The mfluence of Saturn 
comes next in determining it, that of all the other planets is much 
smaller The latest computation of the position of this plane is by 
T. J J. See, whose result for the position of the invariable plane is 
inclination to ecliptic i® 35' 7' 74, longitude of node on ecliptic 
106® 8' 46'-7 (Eq 1850) 

INVENTORY (post-class. Lat. mventartum, a list or repertory, 
from tnoentre to find), a detailed list, schedule or enumeration 
in writing, of goods and chattels, credits and debts, and some- 
times also of Iwds and tenements. 

(1 ) In law, perhaps its earliest, mid certainly its most important 
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use has been in connexion the doctrine of “ benefit of 
inventory,” derived by many legal systems from the benefictum 
tnventaru of Roman law, according to which an heir might enter 
on his ancestor’s inheritance without being liable for the debts 
attachmg to it or to the daims of legatees beyond the value — 
previously ascertained by “ mventory ” — of the estate. The 
benefit of inventory exists in Scots law, in France {binifue 
d-’inveniaire), in Italy, Mauritius {Ctwl Cede, Art. 774), Quebec 
Ctvd Cade, Art. 660), St Lucia (Cml Code, Art. 585), Louisiana 
Ctvil Code, Arts. 1025 ct sec^ ), and under the Roman Dutch 
law in Ceylon. In South Africa benefit of inventory is super- 
seded by local legislation. 

(11 ) In many systems of law, the duty is imposed on executors 
and administrators of makmg an “ mventory ” of the estate of 
the testator or intestate, in order to secure the property to the 
persons entitled to it. In England this duty was created by 
statute in 1529. In modern practice an inventory is not made 
unless called for, but the court may order it ex o^to, and will 
do so on the application of any really interested party. Similar 
provisions for an mventory of the estate of deceased persons are 
made in Scots law (Probate and Legacy Duties Act 1808 (s. 38), 
and Executors (Scotland) Act 1900 (s. 5), and m most of the 
British colonies. In Scotland, prior to the Finance Act 1894 
(which imposed a tax, called “ estate duty,” on the priixapal 
value of all property, heritable or movable, passing on deatli), the 
stamp duty on movable property was termed “ inventory duty.” 

In the United States, the duty of preparing an inventory Is gener- 
ally imposed on executors and administrators: see Kent, Cem- 
mentartes on Amartcan Law (new ed., 1896), ii. 414, 415: and cf 
Gen Stats of Connecticut, 1888, s. 578 ; New York Stats s. 2714 , 
New Jersey (Orphans Court, s. 58), 

(iii ) An analogous duty of preparing an “ inventory ” is 
imposed m many countries on guardians and curators In 
Scotland judicial factors are charged with a similar statutory duty 
Act of Sederunt, Nov. 25th, 1857, under the Bankruptcy 
Scotland) Act 1856) as regards the estate of insolvent debtors 

(iv ) In Scots law, the term “ inventory ” is also applied to a 
list of documents made up for any purpose, e g. the inventory 
of ftrocess or the inventory of documents, m an action, and the 
inventory of title-deeds produced on a judicial sale of lands. 

(v.) In England an “ inventory ” of the personal chattels 
comprised in the security is required to be annexed to a bill of 
sale (Bills of Sale Act 1882, 3. 5) Sec also Executors and 
Administrators. 

INVERARAY, a royal and municipal burgh, the county town 
of Argyllshire, Scotland Pop (1901) 1369. It lies on the 
southern shore of a bay, where the river Aray enters Loch Fyne, 
40 m directly N.W of Glasgow, and 85 m by water. The town 
consists of one street running east and west, and a row of houses 
facing the bay. Near the church stands an obelisk in memory 
of the Campbells who were hanged, untried, for their share in the 
Argyll expedition of 1685 in connexion with the duke of Mon- 
mouth s rebellion The ancient market-cross, 8 ft, high, sup- 
posed to have been brought from Iona in 1472, is a beautiful 
specimen of the Scottish sculptured stones. The chief industry 
IS the herring fishery, the herring of Loch Fyne being celebrated. 
The town originally stood on the north side of the bay, clustering 
round the ancient baronial hold, attributed to Sir Cohn Campbell 
of Lochow, “ the Singular,” who flourished at the end of the 
14th century, but it was removed to its present site in the 
middle of the 18th century. Inveraray was erected into a burgh 
of barony in 1472 ; and (Tharles I., while a prisoner mCarisbroQKe 
C^tle, raised it to a royal burgh in 1648. Much has been done 
for It by the ducal house of Argyll, whose seat, Inveraray Castle, 
IS about I m. from the town. This handsome square structure, I 
built between 1744 and 1761 from designs by Rol^rt Adam, i 
consists of two storeys, with a round overtopping tower at each j 
comer. Some fine tapestry and valuable rrfics were destroyed 
by fire in 1877, but the damage to the castle was repsured in 
1880. The earls and dukes of Aigyll were great planters of 
trees — mainly larch, spruce, silver fir and New England pines— 
and their estates around Inveraray are consequenUy among 
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[ the moat luxuriantly wooded in the Highlands. Duniquoich, 
j a finely timbered conical hiU about 900 ft hi^, adjoms the 
castle on the north and is a picturesque landmark. 

INVERCARGILL, the chief town of Southland county. South 
Isknd, New Zealand, 139 m. by rail S.W. by W. from Dunedin. 
Pop. (1906) 7299. It lies on a deep estuary of the south coast 
named New River Harbour, which receives several streams 
famous for trout-fishing. It u the centre of the large grazing 
and fanning distnet of Southland ; and has a number of lactones, 
including breweries, foundries, woollen mills and timber- works. 
The plan of the town is rectangular, with wide streets ; and there 
is a fine open reserve. The harbour is deep and well sheltered, 
but the greater part of the trade passes through the neighbouring 
Bluff Harbour, on which is Campbelltown, 17 m. S. of Invercargill 
by rail. Bluff Harbour is the port of call and departure for 
steamers for Melbourne and Hobart. Exports are wool, preserved 
meat and timber The district of Southland was surveyed m 
1841, but was reported unfavourable, and settlement was 
delayed till 1857 Southland was; a separate provmce between 
i860 and 1870, but, failing financially as such, rejoined the 
parent province of Otago. Invercargill became a municipality 
m 1871, and there are five suburban municipalities The town 
IS the regular starting-pomt of a journey to the famous lakes 
Wakatipu and Te Anau, which are approached by rail. 

IMVERBLL, a town of Gough county. New South Wales, 
Australia, on the Macmtyre river, 341 m N. of Sydney, with 
which It 13 connected by rail. Pop. (1901) 3293 It is the centre 
of a prosperous agricultural distnct producing, chiefly, wheat 
and maiae ; the vme is also largely grown and excellent wine is 
made. Silver, tin and diamond mmes are worked near the town. 
Inverell became a mumcipality in 1872 

INVERKEITHING, a royal and pohcc burgh of Fifeshire, 
Scotland. Pop. (1901) 1676. It is situated on an inner bay of 
the shore of the Firth of Forth, 3^ m. S E of Dunfermline and 
i3i m. N.W. of Edmburgh by the North British railway, via 
the Forth Bridge The chief industries are tanning, shipbuilding, 
milhng, paper-making, ropc-makmg and brick-making. WitJi 
Stirlmg, Dunfermline, Culross and Queensferry, Inverkeithing 
returns one member to parliament (the Stirling district burghs) 
It reteived its charter from David I. St Peter’s, the parish 
church, dates from the 12th century, but having been nearly 
destroyed by fire was rebuilt in 1826 m the Gothic style, the 
ancient tower, however, being preserved Sir Samuel Greig, the 
father of the Russian navy and designer of the fortifications at 
Cronstadt, was born at Inverkeithing in 1735 About half-way 
towards Dunfermline the battle of Inverkeithing or Pitreavie 
took place on the 20th of July 1650, when Cromwell’s forces 
defeated the Royalists A mile and a half to the south lies 
North Qutonsixrry (pop 594), the first railway station on the 
north side of the Forth Bridge A little to the west lies the bay 
of St Margaret’s Hope, which in 1903 was acquired by the 
government as the site for the naval base of Rosyth, so named 
from the neighbouring ruined castle of Rosyth, once the residence 
of Queen Margaret, wife of Malcolm Canmore. On the west 
side of the Forth Bridge, m the fairway, hes the rocky islet of 
Bimar with a li^^thouse, and immediately to the east is the 
island of InckGarvie (Gaelic, “ the rough island ”), which 
once contamed a castle used as a State prison, the rums of which 
were removed to make way for one of the piers of the Forth 
Bridge. 

INVERNESS, a royal, municipal and police burgh, seaport 
and county town of Inverness - shire, Scotland. Pop. (1891) 
19,303 ; (1901) 21,238. It lies on both banks, though principally 
(Mj the right, of the Ness ; and is n8 m. N of Perth by the 
H^hland railway. Owing to its situation at the north-eastern 
extremity of Glen More, the beauty of its environment and 
its fine tmildings, it is held to be the capital of the Highlands , 
and throughout the summer it is the headquarters of anlmmcn.se 
tourist tr^c. The present, castle, designed by WiHam Bum 
(1789-1870), dates from 1835, and is a picture^ue structure 
effectively plEiced on a hill by the river’s side ; it coatams the 
CDurt and coufity offices. Of the churches, the H^h or Pariffi 
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church has a square tower surmounted with a steeple, containing 
one of the bells which Cromwell removed from Fortrose cathedral. 
On the left bank of the river stands St Andrew’s Episcopal 
Cathedral, in the Decorated Gothic, erected m i866 from designs 
by Dr Alexander Ross. Among the schools are the High School, 
the collegiate school, the school of science and art, and the Royal 
Academy, mcorporated by royal charter in 1792. Other public 
buildings are the museum, public hbrary, observatory, the 
northern infirmary, the district asylum, an imposmg structure 
at the base of Dunam Hill (940 ft), the Northern Counties 
Blind Institute, the Highland Orphanage and the Town Hall, 
opened m 1882. In front of the last stands the Forbes Memonal 
Fountain, and near it is the old town cross of 1685, at the foot 
of which, protected since the great fire of 1411, is the lozenge- 
shaped stone called Clach-na-Cudain (Stone of the Tubs), from 
its having served as a lesting-place for women carrying water 
from the river. The old gaol spire, slightly twisted by the 
earthquake of 1816, serves as a belfry for the town clock. Half 
a mile to the west of the Ness is the hill of Tomnahunch (Gaelic, 
“ The Hill of the Fairies ”), upon which is one of the most 
beautifully-situated cemeteries m Great Britain The open 
spaces m the town include Victoria park. Maggot Green and the 
ground where the Northern Meeting — the most important 
athletic gathering in Scotland — is held at the end of September, 
Inverness is the great distributing centre for the Highlands 
Its industries, however, are not extensive, and consist mainly 
of tweed (tartan) manufactures, brewing, distilling, tanning, 
soap and candle-making ; there are also nurseries, iron-foundries, 
saw-mills, granite works, and the shops of the Highland Railway 
Company There 13 some shipbuilding and a considerable 
trade with Aberdeen, Leith, London and the east coast generally, 
and by means of the Caledonian Canal with Glasgow, Liverpool 
and Ireland The Caledonian Canal passes within r m of the 
town on Its western side. In Muirtown Basin are wharves for 
the loading and unloading of vessels, and at Clachnaharry the 
Canal enters Beauly Firth There is little anchorage in the Ness, 
but at Kessock on the left bank of the nver-mouth, where there 
are piers, a breakwater and a coastguard station, there are 
several acres of deep water. The river at Inverness is crossed by 
four budges, two of them for pedestnans only, and a railway 
viaduct The town, which is governed by a provost, bailies 
and council, unites with Forres, Fortrose and Nairn (Inverness 
Burghs) in sending one member to parliament 

Inverness was one of the chief strongholds of the Piets, and in 
565 was visited by Columba with the intention of converting 
the Pictish king Brude, who is supposed to have resided in the 
vitrified fort on Craig Phadnek (550 ft ), m. W. of the town 
The castle is said to have been built by Malcolm Canmore, after 
he had razed to the ground the castle m which Macbeth according 
to tradition murdered Duncan, and which stood on a hill i m. 
to the north-east. William the Lion (d 1214) granted the town 
four charters, by one of which it was created a royal burgh. 
Of the Dominican abbey founded by Alexander III m 1233 
hardly a trace remains On his way to the battle of Harlaw in 
1411 Donald of the Isles burned the town, and sixteen years 
later James I. held a parliament in the castle to which the 
northern chieftains were summoned, of whom three were executed 
for asserting an mdependait sovereignty In 1562, during the 
progress undertaken to suppress Huntly’s insurrection, Queen 
Mary was demed admittance into the castle by the governor, 
who belonged to the earl’s faction, and whom she afterwards 
therefor caused to be hanged The house in which she lived 
meanwhile stands in Bridge Street. Beyond the northern limits 
of the town Cromwell built a fort capable of accommodating 
1000 men, but with the exception of a portion of the ramparts 
It was demoU^ed at the Restoration. In 1715 the Jacobites 
occupied the royal fortress as barracks, and in 1746 they blew 
It up. 

infVERNESS-SHIllB, a highland county of Scotl«id, bounded 
N. by Ross and Cromarty, and the Beauly and Moray Firths, 
N.E. by the shires of Naim and Elgm, E by Banff and Aberdeen 
shires, S.E. by Perthshire, S. by Argyllshire and W. by the 
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Atlantic. It includes the Outer Hebrides south of the northern 
boundary of Harris, and several of the Inner Hebrides (see 
Hebsudes) and is the largest shire m Scotland. It occupies 
an area of 2,695,037 acres, or 4211 sq. m , of which more than 
one-third belongs to the islands 'Fhe county (omprisrs the 
distncts of Moi^t, Arisaig and Morar m the S.W., Knoydart 
m the W., Lochaber m the S., Badenoch m the S.E. and the 
Aird in the N. Excepting comparatively small and fertile 
tracts m the N. on both sides of the nver Ness, m several of the 
glens and on the shores of some of the sea lochs, the county is 
wild and mountainous in the extreme and characterized by 
beautiful and in certam respects sublime scenery. There are 
more than fifty mountains exceeding 3000 ft. in height, among 
them Ben Nevis (4406), the highest mountam m the British 
Isles, the extraordmary assemblage of peaks forming the Monadh- 
liadh mountains m the S.E., Ben Alder (3757) in the S , and the 
grand group of the Cairngorms on the confines of the shires of 
Aberdeen and Banff 

In the north-west the Beauly nver (16 m. long) is formed by 
the confluence of the Farrar and the Glass. The Enrick (18 m.), 
rising m I.och - nan - Eun, takes a north - easterly direction for 
several miles, and then flowmg due east falls into Loch Ness, 
just beyond Drumiuidrochit, close to the ruined keep of Castle 
Urquhart. The Ness (7 m.), a fine stream for its length, emerges 
from Loch Dochfour and enters the sea to the north of Inverness. 
The Monston (19 m.), flows out of Loch Clunie, and pursuing a 
course E. by N.E falls into Loch Ne.ss 4 m south of Mealfour- 
vounie (3284 ft ) on the western shore opposite Foyers. The 
Lochy (9 m ), issuing from the loch of that name, runs parallel 
with the Caledonian Canal and enters Loch Linnhe at Fort 
William. The Spean (i8 m ), flowmg westwards from Loch 
L^gan, joins the Lochy as it leave.s Loch Lochy. The Nevis 
(12 m ), rising at the back of Ben Nevis, flows round the southern 
base of the mountam and then running north-westwards enters 
Loch Lmnhe at Fort William The Leven (12 m ), draining a 
senes of small lochs to the north-west of Rannoch, ^ows westward 
to Loch Leven, forming during its course the boundary between 
the shires of Inverness and Argyll The Dulnain (28 rn ), rising 
m the Monadhliath Mountains, flows north-eastwards and enters 
the Spey near Grantown, falling m its course nearly 2000 ft 
The Truim (15J m ), rismg close to the Perthshire frontier, 
flow's N N.E. into the Spey. Three great rivers spring m Inver- 
ness-shire, but finish their course in other counties These arc 
the Spey, which for the first 60 m of its course belongs to the 
shire ; the Fmdhorn (70 m ), rising in the Monadhliath Moun- 
tains a few miles N W of the source of the Dulnam ; and the 
Nairn (38 m ), rising within a few miles of Loch Farraline 
The tw'o falls of Foyers — the upper of 40 ft , the lower of 165 ft — 
are celebrated for their beauty, but their volume is affected, 
especially in drought, by the withdrawal of water for the works of 
the British Aluminium Company, which are driven by electric 
power derived from the nver h'oyers, the intake being situated 
above the falls. Other noted falls are Moral on the Enrick and 
Kilmorack on the Beauly. 

The number of hill taurns and little lakes is very great, con- 
siderably more than 200 being named. Loch Ness, the most 
i^eautiful and best known Of the larger lakes, is 22 J m long, 
i|m. broad at Us widest point (Urquhart Bay), has a drainage 
area of 696 ra., and, owing to its vast depth (751 ft,), uniformity 
of temperature, and continual movement of Us waters, never 
freews. It is the largest body of fresh water m Great Britain, 
and forms part of the scheme of the Caledonian Canal. A few 
miles S.W. IS Loch Oich (4 m. long), also utilized for the purposes 
of the Canal, w'hich reaches its summit level ( 105 ft ) m this lake. 
To the S.W. of It is Loch Lochy (9J m.), which is also a portion of 
the Canal. Loch Arkaig (12 m.) lies in the country of the 
Camerons^ Aclinacarry House, the seat of Lochiel, the chief of 
the dan, l%mg situated on the nver Arkaig near the point where 
It issues from the lake. Tlie old castle was burnt down by the 
duke of Cumberland, but a few ruins remam. Mter Culloden 
Prmce Charles Edward found shelter in a cave in the Black 
Mile,” as the road between Lochs Arkaig and Lochy is called. 
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Loch Quoich (6 m) lies N, by W. of Loch Arkaig, and Loch 
Garry (4 J m,) a few miles to the N E Loch Morar (ii^ m. long 
by broad) is only about 600 yds. from the sea, to which it 
drains by the river Morar, which falls over a rocky barrier, at the 
foot of which IS a famous salmon pool. The loch is 1017 ft. 
deep and is thus the deepest lake in the United Kingdom. 
It contains several islands, on one of which Lord Lovat was 
captured in 1 746. Loch Laggan (7m) and Loch Treig (5 ^ m.) m 
the south of the county are both finely situated in the midst 
of natural forests. The principal salt-water lochs on the Atlantic 
seaboard are Loch Hourn (“ Hell’s Lake,” so named from the 
wild precipices rising sheer from the water), running inland for 
14 m. from the Sound of Sleat and separating Glenelg from 
Knoydart , and Loch Nevis (14 m ), a few miles farther south. 

The parallel roads of Glen Roy, a glen with a north-easterly 
to south-westerly trend, a few miles east of Loch Lochy, presented 
a problem that long exercised the minds of geologists. At 
heights of 1148 ft., 1067 ft and 835 ft , there run uninterruptedly 
along each side of the glen terraces of a width varying from 
3 to 30 ft. Local tradition ascribes them to the Ossianic heroes, 
and John Playfair (1748-1819) argued that they were aqueducts 
The fact that they occur also in the neighbouring Glen Gloy and 
Glen Spean, however, disposes of an artificial origin John 
MacCulloch (1773-1835) propounded the theory that they were 
lacustrine and not marine, and Agassiz followed him with the 
suggestion that the water had been held up by a barrier of 
glacier ice This view is now generally accepted, and the roads 
may therefore be regarded as the gently sloping banks of lakes 
dammed up by glacier ice Glen More-nan- Albin, or the Great 
Glen, is a vast ” fault,” or dislocation, 62 m. in length, through 
which Thomas Telford constructed (1804-1822) the Caledonian 
Canal connecting Loch Linnhe and the Moray Firth. Glen 
More IS said to be liable to shocks of earthquake, and Ixich 
Ness was violently agitated at the time of the great Lisbon 
earthquake (1755) 

Among the glens renowned for beauty are Glen Urquhart 
and Glen Moriston to the west of Loch Ness, Glen Peshie in the 
east, and Glen Nevis at the southern base of Ben Nevis Glen 
Garry, to the west of Loch Oich, gave its name to the well-known 
cap or “ bonnet ” worn both in the Highlands and Lowlands 
In Glen Finnan, at the head of Loch Shiel, Prince Charles 
Edward raised his standard in 1745, an incident commemorated 
by a monument erected in 1815 by Alexander Macdonald of 
Glenaladale. The great straths or valleys are in the north and 
east, the chief among them being Strathfarrar, Strathglass 
and Strathnairn, and the heads of Strathearn and Strathspey. 

Geology — Almost the entire area of this county is occupied by the 
younger Highland schists and metamorphic rocks East of Loch 
Encht and the nvers Traim and Spey as far as Airemore and between 
there and Duthel there are quartzites and quartzose schists , on the 
remaining area the vanous kinds of schistose and gneissose rock have 
hardly bwn worked out in detail Granite masses occur in numerous 
isolated patches , the largest is on the eastern bounda^ and includes 
the flanks of Cairn Gonn, Caim Toul, Bra'^nach, Ban and 
Meall TisiiaU, Other smaller ones are found at Ben Nevis, where the 
lower part of the mountain is granite, the upper part porphyntic 
felsite , between Moy and Ben Buidhe Mhor , E of Foyers, includ- 
ing Whitebri^e, Abe.x:halder and Loch Farralme , at Ben Alder, 
W of ILoch Encht and another between that loch and the river 
Pattack , at Banavie on the W. of the river Lochy ; around the 
upper end of Loch Clunie and at several other places The dioritic 
mass of Rannoch Moor just enters this county between Loch Encht 
and Locli Ossian 

The Old Red Sandstone extends into this county from Naim 
through Culloden Moor past Inverness and down Loch Ness to a 

g nnt south of Foyers , it occurs also on the south-east side of Loch 
ich, and around Beauly, where it forms the falls of Kilmorach 
These i-ocks consist at the base of coarse breccias and conglomerates 
passing upwards mto chocolate-coloured sandstone and nags, with 
the shaly senes containmg limestone nodules known as the fish bed 
from the abundance and importance of its fossil contents ; it is well 
exposed in the Big Bum and near Loch Ashie At a higher horizon 
come more purple flags and ^ts. The Great Glen which traverses 
the county is an old line of earth fracture along which displace- 
ments have been produced during more than one geological period. 
Roches moutonn^, glacial stnations and momnes and other 
evidences of the great Ice age are abundant, besides the parallel 
roads of Glen Roy to which alluston has already been made The 


lowest of these terraces is prolonged mto Glen Spean. At numerous 

f flaces on the coasts the remains of old marme terraces occur at 100 
t. and 23 ft above the sea. 

Of the small isles belonging to Inverness-shire those of Rum and 
Eigg are of the greatest mterest The northern part of Rum is made 
of Torridonian rocks, shales below and red sandstones above , 
altogether over 10,000 ft. are visible. These rocks have sufiered 
thrusting and the shales are thus made in places to overlie the sand- 
stones. A few patches of Tomdonian occur in the south Tertiary 
peridotites in laccolitic masses cover a large area m the south of the 
island and form the highest ground These axe penetrated by 
eucrites and gabbros, followed later by granites ; ana the whole has 
been subsequently crushed into a complex gneissose mass Still 
later, dolente sills and sheets and dikes of granophyre and quartz 
felsite followed in the same region Eigg is mamly built of great 
basaltic lava flows with intniaons of doleritic rocks , these were 
succeeded by more acid mtrusions, and agam by a more basic senes 
of dikes Pitchstones occur among the later rocks The Sgurr is 
capped by a thick intrusion of pitchstone Jurassic rocks, mdudmg 
the Estuanne Lower Oolite sandstones, shales and limestones and 
Middle Oolite Oxfordian rocks are found m the north of this island ; 
there is also a small trace of Upper Cretaceous sandstone Canna, 
Sunday and Muck are almost wholly basaltic ; a small patch of 
urassic occurs on the south of the last-named island (See also 

KYF ) 

Forests and Fauna . — Deer forests occupy an enormous area, 
particularly m the west, in the centre, in the south and south-east 
and m Skye. From the number of trees found m peat-bogs, 
the county must once have been thickly covered with wood 
Strathspey is still celebrated for its forests, and the natural 
woods on Loch Arkaig, m Glen Garry, Glen Moriston, Strathglass 
and Strathfarrar, and at the head of Loch Shell, are extensive 
The forests consist chiefly of oak, Scotch fir, birch, ash, mountam- 
ash (rowan), holly, elm, hazel and Scots poplar, but there are 
also great plantations of larch, spruce, silver fir, fc«ech and plane 
Part of the ancient Caledonian forest extends for several miles 
near the Perthshire boundary. Red and roe deer, the Alpine 
and common hare, black game and ptarmigan, grouse and 
pheasant abound on the moors and woodlands Foxes and 
wild cats occur, and otters are met with m the lakes and streams 
There are also eagles, hawks and owls, while great flocks of 
waterfowl, particularly swans, resort to Loch Inch and other 
lakes m Badenoch. Many of the rivers and several of the lochs 
abound with salmon and trout, the salmon fisheries of the 
Beauly, Ness and Lochy yielding a substantial return 
Climate and Agriculture . — Ram is heavy and frequent m the 
mountains, but slighter towards the northern coast ; the fall 
for the year varying from 73*17 in at Fort William to 43*17 in 
at Fort Augustus, and 26*53 m. at Inverness. The mean 
temperature for the year is 47^*2 F., for January 38*5° and for 
August 58®. Although since 1852 the cultivated area has 
increased greatly, actually the percentage of land under crops 
is still small I'he Aird and Beauly districts, some of the straths 
and several of the glens are fertile Oats are the predommant 
crop, barley is grown (mostly for the distilleries), but the wheat 
acreage is trifling. Of green crops turnips do well in certain 
districts, artifici^ manures being extensively used. In those 
quarters where the soil is dry, potatoes are successfully raised. 
An immense number of the holdings are crofts averaging 5 acres 
or under. About 50 % are between 5 acres and 50 ; but few arc 
above 50. The operations of the Crofters’ Commission (1886) 
have been beneficial m a vanety of ways. Not only have rentals 
been reduced considerably and arrears cancelled, but the 
increased sense of security resulting from the granting of fair 
rentals, fixity of tenure and compensation for disturbance has 
induced tenants to reclaim waste land, to enlarge their holdings 
and to apply themselves more thriftily and with greater enterprise 
and intelli^nce to the development of their farms. On the 
large holdings the most modem methods of husbandry arc 
followed, the farm buildings are excellent and the implements 
up-to-date. The hills furnish good pastures. The flocks of 
sheep are exceptionally heavy, the chief varieties on the uplands 
being Cheviots and black-faced and in some of the lower districts 
Leicesters and half-breeds. Of the cattle the prinapal breed is 
the HigUnad, the largest and best herds of whkh are in the 
Western Isles. Pdled and shorthorns are also reared, and 
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Ayrshires are kept for dairy purposes. Great numbers of the 
hardy Highland pomes are raised on the hill farms, and the 
breed of agricultural horses was improved by the introduction 
of Clydesdale stallions. Where pigs are reared they appear to be 
kept, especially amongst the crofters, for domestic consumption 

Industries . — ^Manufactures are few. Indeed, excepting the 
industries carried on in Inverness, they are almost entirely 
confined to distilling — at Fort William, Kingussie, Carbost, Muir 
of Ord and some other places — brewing, woollens (especially 
tartans, plaids and rough tweeds), milling and (at Kirktown 
near Inverness) artificial manures The catering for the wants 
of thousands of sportsmen and tourists, however, provides 
employment for a large number of persons, and has led to the 
opening of hotels even in the remotest regions. The fisheries, 
on the other hand, are of great value, especially to the Hebndeans. 
The kelp industry has died out 

Commumcattons . — Owing to its physical character communica- 
tion by rail is somewhat restricted, but the Highland railway 
enters the shire from the south near Dalwhinnie and runs to 
Inverness via Aviemore and Daviot. Another portion of the 
same system also reaches the county town from Nairnshire 
The Dingwall and Skye railway passes along the southern shore 
of Beauly Firth. In the south-west the West Highland railway 
(North British) enters the county 2 m. N.W. of Rannoch station 
and terminates at Mallaig, via Fort William and Banavie, 
sending off at Spean Bridge a branch to Fort Augustus. There 
is also communication by steamer with the piers of the Caledonian 
Canal and with the Western Isles, and a considerable amount 
of shipping reaches Beauly and Inverness by way of Moray 
Firth Coaches supplement rail and steamer at various points. 

Population and Government — The population was 90,121 
m 1891, and 90,104 in 1901, when 43,281 persons spoke Gaelic 
and English, and 11,722 Gaelic only. The only considerable 
towns are Inverness (pop. m 1901, 23,066) and Fort William 
(2087). The county returns one member to parliament, but the 
county town, along with Forres, Fortrose and Nairn, belongs 
to the Inverness district group of parliamentary burghs. Inver- 
ness forms a sheriffdom with Elgin and Nairn, and there are 
resident shenffs-substitute at Inverness, Fort William, Portree 
and Lochmaddy. The county is under school-board jurisdiction, 
and there are voluntary schools (mostly Roman Catholic) in 
several places. The secondary schools in Inverness and some 
in the county earn grants for higher education. The town council 
of Inverness subsidizes the burgh technical and art school. At 
Fort Augustus is a well-known collegiate institution for the 
education of the sons of well-to-do Roman Catholics. 

History — To the north of the boundary hills of the present 
counties of Argyll and Perth (beyond which the Romans 
attempted no occupation) the country was occupied by the 
Piets, the true Caledonians. The territory was afterwards 
called the province of Moray, and extended from the Spey and 
Loch Lochy to Caithness. These limits it retained until the 
17th century, when Caithness (m 1617), Sutherland (in 1633) 
and Ross-shire (in 1661) w'ere successively detached. Towards 
the end of the 6th century Columba undertook the conversion 
of the Piets, himself baptizmg their king, Brude, at Inverness ; 
but paganism died hard and tribal wars prevented progress. 
In the nth century, after the death of Duncan, Scotland was 
divided between Macbeth and the Norwegian leader Thorfinn, 
who took for his share the land peopled by the northern Piets. 
Malcolm Canmore, avenging his father, defeated and slew 
Macbeth (1057), and at a later date reduced the country and 
annexed it to the kingdom of Scotland. In 1107, when the 
bishopric of Moray was founded, the influence of the Church was 
beginning to effect some improvement m manners. Neverthe- 
less, a condition of insurrection supervened until the reign of 
David I , when colomsts of noble birth were settled in various 
parts of the shire. After the battle of Largs (1263) the Norse 
yoke was thrown, off. In 1303 Edward^ I.’s expedition to 
Scotland passed through the northern districts, his army laying 
siege to Urquhart and Beaufort castles. After the plwtation 
the dan system gradually developed and attained in the shire 


its fullest power and splendour. The Frasers occupied the Aird 
and the district around Beauly ; the Chisholms the Urquhart 
country ; the Grants the Spey ; the Camerons the land to the 
west and south of Loch Lochy (Locheil) ; the Chattan — compris- 
ing several septs such as the Maephersons, Mackintoshes, 
Farquhorsons and Davidsons — Badenoch ; the Macdonalds of 
the Isles Lochaber ; the Clanranald Macdonalds Moidart, 
Knoydart, Morar, Arisaig and Glengarry ; and the Macleods 
Skye Unfortunately the proud and fiery chieftains were 
seldom quiet. The clans were constantly fighting each other, 
occasionally varying their warfare by rebellion against the 
sovereign. In many quarters the Protestant movement made 
no headway, the clansmen remaining steadfast to the older 
creed. At the era of the Covenant, Montrose conducted a 
vigorous campaign m the interests of the Royalists, gaming 
a brilliant victory at Inverlochy (1645), but the effects of his 
crusade were speedily neutralized by the equally masterly 
strategv of Cromwell. Next Episcopacy appeared to be securing 
a foothold, until Viscount Dundee fell at Killiecrankie, that 
battle being followed by a defeat of the Highlanders at Cromdale 
m 1690 'I'he futile rising headed by Mar in 1715 led to a com- 
bined effort to hold the clans in check. Forts were constructed 
at Inverness, Kilchumin (Fort Augustus) and Kilmallie (Fort 
William); Wade’s famous roads — exliibiting at many points 
notable examples of engineering — enabled the king’s soldiers 
rapidly to scour the country, and general disarming was 
required. Prince Charles Edward’s attempt in 1745 had the 
effect of bnnging most of the clans together for a while ; but the 
clan system was broken up after his failure and escape Heritable 
junsdictions were abolished. Even the wearing of the Highland 
dress was proscribed The effects of this policy were soon 
evident. Many of the chieftains became embarrassed, their 
estates were sold, and the glensfolk, impoverished but high- 
spinted, sought homes m Canada and the United States. As 
time passed and passion abated, the propo.sal was made to 
raise several Highland regiments for the British army. It was 
entertained with surprising favour, and among the regiments 
then enrolled were the 79th Cameron Highlanders. With the 
closing of the chapter of the Jacobite romance the shire gradually 
settled down to peaceful pursuits. 

The county in parts is rich m antiquarian remains. Stone 
axes and other weapons or tools have been dug up m the peat, 
and prehistoric jewelry has also been found. Lake dwellings 
occur m Loch Lundy in Glengarry and on Loch Beauly, and 
stone circles are numerous, as at Inches, Clava, and in the valley 
of the Ness. Pictish towers or brochs are met with m Glcnbeg 
(Glenelg), and duns (forts) m the Aird and to the west and 
south-west of Beauly and elsewhere Among vitrified forts 
the principal are those on Craig Phadnek, Dundbhairdghall 
m Glen Nevis, Dun Fionn or Fingal’s fort on the Beauly, near 
Kilmorack, Achterawe m Glengarry and m Arisaig 
See J Cameron Lees, Hthtory of the County of Inverness (Edmburgh, 
*897) ; C Frascr-Mackintpsh, Letters of Two Centuries (Inverness, 
1890) ; Alexander Mackenzie, Histones of the Mackenzies. Camerons, 
6*® (Inverness, 1874-1896) , A Stewart, NelAer LocAa/>tfr (Edinburgh, 
1883); Alexander Carmichael, " Grazing and Agrestic Customs of 
the Outer Hebrides '' {Crofters' Commission Report, 1884) 
INVERSION (Lat. invertere, to turn about), in chemistry, the 
name given to the hydrolysis of cane sugar into a mixture of 
glucose and fructose (invert sugar) ; it was chosen because 
the operation was attended by a change from dextro-rotation 
of polarized light to a laevo-rotation. In mathematics, inversion 
is a geometrical method, discovered jointly by Stubbs and 
Ingram of Dublin, and employed subsequently with conspicuous 
success by Lord J^lvin in his electrical r^arches. The notion 
may be explamed thus : If R be a circle of centre O and radius 
r, and P, Q be two points on a radius such that OP.CXJ>“r'^, 
then F, Q are said to be mverse points for a circle of radius 
r, and O is the centre of mversion. If one point, say P, traces 
a curve, the corresponding locus of Q b said to be the inverse 
of the path of P. The fundamental propositions are : (1) the 
mverse of a circle is a Ime or a circle according as the centre 
of inversion b on or off the curcumference ; (2) the angle at the 
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intersection of two circles or of a line and a circle is unaltered 
by inversion. The method obviously affords a ready means 
for converting theorems mvolvn^ lines and circles into other 
propositions involving the same, but differently placed^ figures ; 
m mathematical physics it is of special value in solvmg geo* 
metrically electrostatical and optic^ problems. 

INVERURIE, a royal, municipal and police burgh of Aberdeen- 
shire, Scotland, situated at the confluence of the nvers Don and 
Ury, i6J m, N.W. of Aberdeen by rail, on the Great North of 
Scotland railway. Pop. (1901) 3624 Paper-making, raillmg, 
and the making of mineral waters are the chief mai^actures, 
but the tovm m an important centre of the cattle trade with 
London, markets being held at frequent intervals It also con- 
tains the workshops of the Great North of Scotland railway. 
Inverune belongs to the Elgin district group of parliamentary 
burghs. At Harlaw, about 3 m. to the N.W , was fought m 141 1 
the great battle between Donald, lord of the Isles, and the royal 
forces under the earl of Mar. Not far from the scene of this 
conflict stands Balquhain Castle, a seat of the Leslies, now a 
mere shell, which was occupied by Queen Mary in September 
1562 before the fight at Corrichie between her forces, led by 
the earl of Moray, and those of the earl of Huntly. The gramte 
block from which she is said to have viewed the combat is still 
called the Queen’s Chair or the Maiden Stone. Near Bennachie 
(1619 ft ) are stone circles and monoliths supposed to be of 
Druidical origin. There is a branch line from Inverune to 
Old Mhxdrum, 5} m to the N E by rail, a market town with 
a charter dating from 1672, where brewmg and distilling are 
carried on 

investiture (Late Lat. tnvesMura), the formal installation 
into an office or estate, which constituted in the middle ages 
one of the acts that betokened the feudal relation between 
suzerain and vassal. The suzerain, after receivmg tlie vassal’s 
homage and oath of fealty, invested him with hia land or office 
by presenting some symtol, such as a clod, a banner, a branch, 
or some other object according to the custom of the fief. Otto 
of P'rcismg says : “ It is customary when a kingdom is delivered 
over to any one that a sword be given to represent it, and when 
a province is transferred a standard is given. ’ As feudal 
customs grew more stereotyped, the sword and sceptre, emblem- 
atic respectively of service and military command and of judicial 
prerogatives, became the usual emblems of investiture of laymem 
The word investiture (from vesttre, to put in possession) is later 
than the 9th century j the thmg itself was an outcome of feudal 
soaety. 

It 13 m connexion with the Church that investiture has its 
greatest historical mterest. The Church quite naturally shared 
m feudal land-holding , in addition to the tithes she possessed 
unmense estates which had been given her by the faithful from 
early times, and for the defence of which she resorted to secular 
means. The bishops and abbots, by confiding their domains 
to laymen on condition of assistance with the sword m case 
of need, became temporal lords and suzerains with vassals to 
fight for them, with courts of justice, and in short with all the 
Dghts and privileges exercised by lay lords. On the other 
hand there were bishop-dukes, bishop-counts, &c , themselves 
vassals of other lords, and especially of the king, from whom 
they received the investiture of their temporalities. Many of 
the faithful founded abbeys and churches on conditioii that the 
right of patronage, that is the choice of benefiaanes, should be 
reserved to them and their he^rs. Thus m various ways ecclesi- 
astical benefices were gradually transformed into fiefs, and lay 
suzerains claimed the same rights over ecclesiastics as over 
other vassals from whom they received homage, and whom 
they invested with lands. This ecclesiastical mvcstiture by 
lay princes dates at least from the time of Charlemagne. It 
did not seem fitting at first to confer ecclesiastical investiture 
by such military and worldly emblems as the sword and sceptre, 
nor to exact an oath of fealty. The emperor Henry I. invested 
bishops with a glove ; Otto II. presented the pastotal staff y 
Conr^ II., according to Wipo, went farther and required from- 
the archbishop of Milan an oath of fealty. the time of 


Henry III. investiture with ring and crozier had become the 
genet^ practice : it probably had been customary m some places 
since Otto II. 

Investiture of ecclesiastics by laymen had certain serious 
effects which were bound to bring on a conflict between the 
temporal and spiritual authorities. In the first place the lay 
authorities often rendered elections uncanorucal by interfering 
m behalf of some favourite, thereby irapau'ing the freedom of 
the electors. Again, benefices were kept vacant for long periods 
m order to ensure to the lord as long as possible the exercise 
of hu regalian rights. And, finally, control by temporal princes 
of investiture, and indirectly of election, greatly increased 
simony. Otto 11 is charged with having practised simony in 
this connexion, and under Conrad II. the abuse grew prevalent. 
At a synod at Reims m 1049, the bishops of Nevers and Coutances 
affirmed that they had bought their bishoprics, and the bishop 
of Nantes stated that his father had been a bishop and that 
on his» decease he himself had purchased the see. At a synod 
at Toulouse in 1056, Bercngar of Narbonne accused the bishop 
of having purchased his see for looyooo soltdt, and of havmg 
plundered his church and sold relics and crucifixes to Spanish 
Jews m order to secure another 100,000 soltdt with which to 
buy for his brother the bishopric of Urgel Innumerable similar 
cases appear m acts of synods and in chronicles during the 
nth century Ecclesiastical mvestiture was further complicated 
by the considerable practice of concubinage. There was always 
the tendency for clerics in such cases to invest their sons with 
the tempor^ities of the Church , and the synod convened by 
Benedict Vlll. at Pavia in 1018 (or 1022 according to some 
authorities) was mainly concerned with the issue of decrees 
against clerics who lived with wives or concubines and bestowed 
Church goods on their children In time the Church came to 
perceive how closely lay mvcstiture was bound up with simony 
The sixth decree of the Latcran synod of 1059 forbade any 
cleric to accept Church office from a layman. In the following 
year this decree was reaffirmed by synods held at Vienne and 
Toulouse under the presidency of a legate of Nicholas II The 
main mvestiture struggle with the empire did not take place, 
however, imtil Hildebrand became Pope Gregory VII To 
Gregory it was mtolerable that a layman, whether emperor, 
kmg or baron, should invest a churchman with the emblems of 
spiritual office , ecclesiastical mvesUtuie should come only 
from ecclesiastics To the emperor Henry IV. it was highly 
undesirable that the advantages and revenues accruing from 
lay mvestiture should be surrendered, it was reasonable that 
ecclesiastics should receive investiture of temporalities from 
tiieir temporal protectors and suzerains. 

Although the full text of the decrees of the famous Lenten 
synod of 1075 has not been preserved, it is known that Gregory 
on that occasion denounced the marriage of the clergy, ex- 
communicated five of Henry IV ’s councillors on the ground 
that they had gamed church offices through simony, and forbade 
the emjwror and all laymen to grant mvestiture of bishopric 
or inferior dignity. The pope immediately summoned Henry 
to appear at Rome in order to justify his private misconduct, 
and Henry replied by causing the ptisan synod of Worms 
(1076) to pronounce Gregory’s deposition, 'fhe pope excom- 
municated the emperor and stirred up civil war against him 
m Saxony with such success that he brought about Henry’s 
bitter hu^iation at Canossa m the foBowmg year. The papal 
prohibition of lay investiture was renewed at synods m 1078 
and X080, and although Gregory’s death m exile (1085) prevented 
hun from realizing aim m the matter, his policy was stead- 
fastly maintained by his successors. Victor 111 condemned 
lay investiture at the symod of Benevento m 1087, and Urban II. 
at that of Mdfi in 1089. At the celebrated council of Ger- 
mont (1095), at which the first crusade was preached,. Urban 
strengthened the former prohibitions by declaring that no oaxe 
might accept any spiritual office from a layman, or take an' 
oato of leaky tq any layman. Urban's immediate successor. 
Paschal li., stirt^ up t^ rebellion of the emperor’s son, but 
soon found Heniy V. even more persistent la the daim of 
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investiture than Hen^ IV. had been. Several attempts at 
settlement failed. In February irii legates of Paschal II. met 
Henry V at Sutn and declared that the pope was ready to 
surrender all the temporalities that had been bestowed on 
the cler^ since the da^ of Charlemagne in return for freedom 
of election and the abolition of lay investiture. Henry, having 
agreed to the proposal, entered Rome to receive his crown The 
bishops and clergy who were pnesent at the coronation protested 
against this surrender, and a tumult arising, the ceremony had 
to be abandoned. The kmg then seized pope and curia and 
left the city. After two months of close confinement Paschal 
consented to an unquahfied renunciation on his part of the right 
of investiture. In the following year, however, a Lateran council 
repudiated this compact as due to violence, and a synod held 
at Vienne with papal approval declared lay investiture to be 
heresy and placed Heniy under the ban The struggle was 
complicated throughout its course by political and other con- 
siderations ; there were repeated rebellions of German nobles, 
constant strife between rival imperial and papal factions in the 
Lombard cities and at Rome, and creation of several anti-popes, 
of whom Guibert of Ravenna (Clement III ) and Gregory VIII 
were the most important Final settlement of the struggle 
was retarded, moreover, by the question of the succession 
to the lands of the great Countess Matilda, who had bequeathed 
all her property to the Holy See, Henry claiming the estates 
as suzerain of the fiefs and as heir of the allodial lands. The 
efforts of Gelasius II to settle the strife by a general council 
were rendered fruitless by his death (mg) 

At length m 1123 the struggle was brought to an end by the 
concordat of Worms, the provisions of which were incorporated 
in the eighth and ninth canons of the general lateran council 
of X123. The settlement was a cmnpromise The emperor, 
on the one hand, preserved feudal suzerainty over ecclesiastical 
benefices ; but, on tlie other, he ceased to confer ring and 
crozier, and thereby not only lost the right of refusing the elect 
on the grounds of unworthiness, but also was deprived of an 
efficacious means of maintaining vacancies m ecclesiastical 
offices. Few efforts were made to undo the compromise King 
Lothair the Saxon demanded of Innocent II the renewal of lay 
mvestiture as reward for driving tlie antipope Anacletus fiom 
Rome, but the opposition of St Bernard and the German pre- 
lates was so potent that the king dropped his demand, and 
Innocent in 1 133 confirmed the concordat In fact, the imperial 
control over the election of bishops in Germany came later to 
be much curtailed m practice, partly by the taatly changed 
relations between the empire and its feudatories, partly by 
explicit concessions wrung at various times from mdividual 
emperors, such as Otto IV in 1209 and Frederick 11 . m 1213 ; 
but the principles of the concordat of Worms contmued theoreti- 
cally to regulate the tenure of bishoprics and abbacies until 
the dissolution of the empue m 1806. 

In France the course of the struggle was somewhat different. 
As in the empire, the king and the nobles, each within his own 
sphere of influence, claimed the right of investing with nng 
and crozier and of exacting homage and oaths of fealty. The 
struggle, however, was less bitter chiefly because France was 
not a united country, and it was eventusdly terminated without 
formal treaty The kmg voluntarily abandoned lay mvestiture 
and the claim to homage during the pontificate of Paschal II., 
but contmued to interfere with elections, to appropriate the 
revenues of vacant benefices, and to exact an oath of fealty 
before admitting the elect to the enjoyment of his tempor- 
alities. Most of the great feudal lords followed the king’s example, 
but their concessions varied considerably, and in Ae south of 
France some of the bishops were still doing homage for their 
sees until the closing years of the 13th century ; but long before 
then the right of investmg with rii^ and crozier had disappeared 
from every part of France. 

England was the scene of an investiture contest in which 
Hie chief actors were Henry I. and Anselm. The archtwhop, 
in obedience to the decrees of Grigory VII and Urban 11 , 
not only refused to perform homage to the king (noo), but also 


refused to consecrate newly-choscn bishops who had received 
investiture from Henry. Tlie dispute was bitter, but was 
earned on without any of the violence which characterized 
the conflict between papacy and empire , and it ended in a 
compromise wluch closely foreshadowed the provisions of the 
concordat of Worms and received the confirmation of Paschal 11 
m 1 106. Free^m of election, somewhat similar m form to that 
which still exists, was formaJly conceded under Stephen, and 
confirmed by John m Magna Carta- 

Many documents rrfating to the investiture struggle have been 
edited by E Dummler in Monuimnta Gemuuuae htstonca, Ltbelh dc 
life tmperatorum et pontificum saseults xt et xn. (3 vols , 1891-1897) 
See Ducange, Ghssanum, j v “ Invcstitura ” 

On investiture in the empire consult C Mirbt, Dte Pubhnstxk tm 
Zexialter Gregors VI f (Leipzig, 189^ ; E Bemheim, Das VVormser 
Konhofdat (Breslaa, tgoo) , R. Boerger, Die Belehnungen dev 
deutseken getstheken Fi^rsten (Leipzig, 1901) , K £. Benz, Dte 
SteUung der Btschdfe von Metssen, Merseburg nnd Naumburg tm 
InvestUurstrette unter Hetnnch IV und Hetnrtrh V (Dresden. 1899) , 
W Martens, Gregor VII , setn Lehen und Wtrken (2 vols , Leipzig, 
1894) ; H Fish^, Tke Medteval Empire, c. to (London, 1898) 
For France, see P Imbart de la Tour, Les Elections iptscopales 
dans I'ighse de France du IX* au XII* sticle (Paris, 1891) , A. 
Luchaire, Htstotre des tnsMultons monarchtqttes de la France sous let 
premiers Capihens ^Sj-rrSo (2nd ed , Pans, 1891) , P Viollet, 
HtsUnre des institutions polittques et admtnistratives de la France 
(Pans, 1898) , Ibach, Der Kampf twtschen Papsttum und Kdnigtum 
von Gregor VII bis Calixto II, (Frankfort, 1884) For Englantf, see 
J F Bohmer /vircA# und ^taat in England und in der Normandie in 
XI und XII Jahrhundert (Leipzig, 1899) , E A Freeman. The 
Reign of William II Rufus and tke Accession of Henry I (Ixmdon, 
1882) : H. W C Davis, England under tke Normans and Angevtns 
(London, 1905) 

INVOICE (originally a plural, Invoyes or Invoys, of Jnvoy, 
a vanant of “ envoy,” from the French envoyer, to send), a state- 
ment giving full particulars of goods sent or shipped by a trader 
to a customer, with the quantity, quality and prices, and the 
charges upon them. Consular invoices, 1 e. invoices signed at 
the port of shipment by a consul of the country to v/hith the 
goods are being consigned, are generally demanded by those 
countries which impose ad valorem duties 

INVOLUTION (Lat. tnvolvere, to roll up), a rolling up or 
complication. In arithmetic, involution is the operation of 
raismg a quantity to any power , it is the converse of evolution, 
which IS the operation of extracting any root of a quantity 
(see Arithmetic ; Algkbra) In geometry, an mvolution 
13 a one-to-one correspondence between two ranges of points 
or between two pencils (see Geometry ; Projeriive) The 
“ involute ” of a curve may be regarded as the locus of tlie 
extremity of a string when it is unwrapped from the curve 
(see Infinitesimal Calculus). 

10, in Greek mythology, daughter of Inachus, the nver-god of 
Argos and its first king. As associated with the oldest worship 
of Tlera she is called tixe daughter of Peiren, who made the first 
image of that goddess out of a pear-tree at I'lryns ; and under 
the name of Calhthyia lo was regarded as the first priestess 
of Hera. Zeus fell in love with her, and, to protect her from the 
wrath of Hera, changed her into a white heifer (Apollodorus 
nr; Hyginus, Fab, 145 , Ovid, Metam i. 568-733), according 
to Aesdiylus (Suppltces, 299) the metamorphosis was the work 
of Hera herself. Hera, havmg persuaded Zeus to give her the 
heifer, set Argus Panoptes to watch her. Zc*us thereupon sent 
Hermes, who lulled Argus to sleep and cut off his head with the 
sword with which Perseus afterwards slew the Gorgon In 
another account Argus is killed by a stone thrown by Hermes 
But the wrath of Hera still pursued lo. Maddened by a gadfly 
sent by the goddess she wandered all over the earth, swam the 
strait known on this account as the Bosponis (Ox-ford), and 
crossed the Ionian sea (traditionally c^ed after her) until at 
last she reached Egypt, where she was restored to her original 
form and became the mother of Epaphus. Accounts of her 
wanderings (differing considerably m detail) are given m the 
Suppltces and Prometheus Vinctus of Aeschylus Various 
mterpretations are given of the latter part of her story, which, 
dates from the 7th century b.c., when intercourse was frequent 
between Greece and Egypt, and when much influence was 
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exerted on Greek thought by Egyptian religion. According 
to the rationalistic explanation of Herodotus (1. 1) lo was an 
Argive princess who was carried off to Egypt by the Phoenicians. 
Epaphus, the son of lo, the supposed founder of Memphis, was 
identified with Apis. He was said to have been earned off by 
order of Hera to Byblus in Syria, where he was found again 
by lo. On returning to Egypt, lo, afterwards identified with 
Isis, manned Telegonus and founded the royal families of 
Egypt, Phoenicia, Argos and Thebes. The journey to Syna 
in search of Epaphus was invented to explain the fact that the 
Phoenician goddess Astarte, who was sometimes represented 
as homed, was confounded with lo 

lo herself is variously interpreted. She is usually understood 
to be the moon in the midst of the mighty heaven, studded with 
stars, represented by Argus. According to others, she is the 
annual rising of the Nile ; the personification of the Ionian 
race ; the mist , the earth. It seems probable that she was a 
duplicate of Hera (lo ftovKfpwi is Hera /SowTrts), or a deity m 
primitive times worshipped under the symbol of a cow, whose 
worship was superseded by that of Hera ; the recollection of 
this early identity would account for lo being regarded as the 
priestess of the goddess m later times. Amongst the Romans she 
was sometimes identified with Anna Perenna. The legend of 
lo spread beyond Argos, especially in Byzantium and Euboea, 
where it was associated with the town of Argura. It was a 
favourite subject among Greek painters, and many representa- 
tions of It are preserved on vases and wall paintings ; lo herself 
appears as a horned maiden or as the heifer watched by Argus. 

See R Engelmann, De lone (1808), with notes containing refer- 
ences to authorities, and his article m Roscher's Lextkon der Mytho- 
logte , |. Overbeck, De lone^ telluYts^ non lunae, Dea (1872) , P W. 
Forchhammer, Dte Wanderungen dev Inachostochter lo (1881), with 
map and special reference to \eschylus’a account of lo’s wander- 
ings , F Durrbach in Daremberg and Sagho’s Dicttonnatre des 
anttquHis', G Mell6n, De lus fabuta (1901); Wernicke sv 
" Argos " in PauW-Wissowa’s Realencyclopddte, li pt i {1896) , 
J E Harrison in Classical Review (1893, p 76) ; Bacchyhdes xvm 
(xix ), with Jebb’s notes 

IODINE (symbol I, atomic weight 126 92), a chemical element, 
belonging to the halogen group Its name is derived from Gr 
loeth'yi (violet-coloured), m allusion to the colour of its vapour 
It was discovered in 1812 by B Courtois when investigating 
the products obtained from the mother-liquors prepared by 
lixiviating kelp or burnt seaweed, and in 1815 L. J. Gay-Lussac 
showed that it was an element. Iodine does not occur in nature 
in the uncombined condition, but is found very widely but 
sparingly distributed in the form of iodides and lodates, chiefly 
of sodium and potassium It is also found in small quantities 
in sea-water, in some seaweeds, and in various mineral and 
medicinal springs. Deep-sea weeds as a rule contain more iodine 
than those which are found in the shallow waters. 

Iodine IS obtained either from kelp (the ashes of burnt sea- 
weed) or from the mother-liquors obtained in the purification 
of Chile saltpetre. In the former case the seaweed is burnt m 
large heaps, care being taken that too high a temperature is 
not reached, for if the -ash be allowed to fuse much iodine is 
lost by volatilization. The product obtained after burning 
IS known either as kelp or varec. Another method of obtaining 
kelp is to heat the seaweed in large retorts, whereby tarry and 
ammoniacal liquors pass over and a very porous residue of kelp 
remains A later method consists in boiling the weed with .sodium 
carbonate ; the liquid is filtered and hydrochlonc acid added 
to the filtrate, when algtntc aetd is precipitated ; this is also 
filtered off, the filtrate neutralized by caustic soda, and the whole 
evaporated to dryness and carbonized, the residue obtained 
being known as kelp substitute. The kelp obtained by any of 
these methods is then lixiviated with water, which extracts 
the soluble salts, and the liquid is concentrated, when the less 
soluble salts, which are chiefly alkaline chlorides, sulphates 
and carbonates, crystallize out and are removed. Sulphuric 
acid is now added to the liquid, and any alkaline sulphides and 
sulphites present are decomposed, while iodides and bromides 
are converted into sulphates, and hydriodic and hydrobromic 


acids are liberated and remain dissolved in the solution The 
liquid is run into the iodine still and gently warmed, manganese 
dioxide m small quantities being added from time to time, 
when the iodine distils over and is collected. In the second 
method it is found that the mother-liquors obtained from 
Chile saltpetre contain small quantities of sodium iodate 
NalOg ; this liquor is mixed with the calculated quantity of 
sodium bisulphite in large vats, and iodine is precipitated . — 
2NaI03 + BNaHSOj = SNaHSO^ + 2NaaSO* + HjO + 1 j. 

The precipitate is washed and then distilled from iron retorts. 
Iodine may also be prepared by the decomposition of an iodide 
with chlorine, or by heating a mixture of an iodide and manganese 
dioxide with concentrated sulphuric acid. Commeicial iodine 
may be purified by mixing it with a little potassium iodide and 
then subliming the mixture ; in this way any traces of bromine 
or chlorine are removed. J. S. Stas recommends solution of 
the iodine in potassium iodide and subsequent precipitation 
by the addition of a large excess of water, the precipitate being 
washed, distilled m steam, and dried tn vacuo over solid calcium 
nitrate, and then over solid caustic baryta. 

Iodine is a greyish-black shining solid, possessing a metallic 
lustre and having somewhat the appearance of graphite. Its 
specific gravity is 4 948 (i7°/4°) It melts at 114 2“ C. and boils 
at 184 35“ C under atmosphenc pressure (W Ramsay and S 
Young) The specific heat of solid iodine is o 0541 (II. Kopp) 
Its latent heat of fusion is 1 1 7 calories, and its latent heat of 
vaporization is 23-95 calories (P A Pavre and J. T. Silbermann). 
The specific heat of iodine vapour at constant pressure is 
o 03489, and at constant volume o 02697. It volatilizes slowly 
at ordinary temperatures, but rapidly on heating Iodine 
vapour on heating passes from a violet colour to a deep indigo 
blue , this behaviour was investigated by V. Meyer {Her , 1880, 
13, p 394), who found that the change of colour was accompanied 
by a change of vapour density. Thus, the density of air being 
taken as unity, Victor Meyer found the following values for the 
density of iodine vapour at different temperatures — 

T* C. . 253 450 506 842 1027 1570 

Density . 8 89 8 84 8 73 6 08 5 75 5 67 

This shows that the iodine molecule becomes less complex 
in structure at higher temperatures. 

Iodine possesses a characteristic penetrating smell, not so 
pungent, however, as that of chlorine or bromine. It is only 
very sparingly soluble in water, but dissolves readily in solutions 
of the alkaline iodides and in alcohol, ether, carbon bisulphide, 
chloroform, and many liquid hydrocarbons Its solutions in 
the alkaline iodides and in alcohol and ether are brown in colour, 
whilst in chloroform and carbon bisulphide the solution is violet. 
It appears to combine with the solvent (P. Waentig, ZetU phys. 
Chem , 1909, p 513). Its chemical properties closely resemble 
those of chlorine and bromine ; its affinity for other elements, 
however, is as a rule less than that of either. It will only combine 
with hydrogen in the presence of a catalyst, but combines with 
many other elements directly ; for example, phosphorus melts 
and then inflames, antimony bums in the vapour, and mercury 
when heated with iodine combines with it rapidly It is com- 
pletely oxidized to iodic acid when boiled with fuming mtric 
acid. It is soluble in a solution of caustic potash, a dilute solu- 
tion most probably containing the hypoiodite, which, however, 
changes slowly into iodate, the change taking place rapidly 
on warming. When alkali is added to ai^ueous iodine, followed 
immediately by either soda water or sodiurii bicarbonate, most 
of the original iodine is precipitated (R. L. Taylor, Jour. Chem. 
Soc., 1897, 71, p 725, and K. J. P. Orton, tbtd. p 830). Iodine 
can be really detected by the characteristic blue coloration 
that it immediately gives with starch paste ; the colour is 
destroyed on heating, but returns on cooling provided the heating 
has not been too prolonged. Iodine m the presence of water 
frequently acts as an oxidizing agent ; thus arsenious acid 
and the arsenites, on the addition of iodine solution, are con- 
verted into arsenic acid and arsenates. A dilute solution of 
iodine prevents the decomposition of hydrogen peroxide by 
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colloidal platinum (G. Bredig, Zett, phys. Chem., 1899, 31, 
p. 258 ; 1901, 37, p. 323. ... 

Iodine finds application in organic chemistry, formmg addition 
products with unsaturated compounds, the combination, how- 
ever, being more slow than m the case of chlorine or bromme. 
It rarely substitutes directly, because the hydnodic acid produced 
reverses the reaction ; this can be avoided by the presence of 
precipitated mercuric oxide or iodic acid, which react with 
the hydnodic acid as fast as it is formed, and consequently 
remove it from the reacting system. As a rule it is preferable 
to use iodine in the presence of a carrier, such as amorphous 
phosphorus or ferrous iodide or to use it with a solvent. It is 
found that most organic compounds containing the grouping 
CHj-CO'C- or CH3‘CH(0H)*C - m the presence of lodmc and 
alkali give iodoform CHIj. 

Hydnodic acid, HI, is formed by the direct union of its components 
m the presence of a catalytic agent, for this purpose platmum 
black is used, and the hydrogen and lodme vapour arc passed over the 
heated substance On shakmg up lodme with a solution of sulphur- 
etted hydrogen m water, a solution of hydnodic acid is obtained, 
sulphur being at the same time precipitated The acid cannot be 
prepared by the action of concentrated sulphunc acid on an iodide on 
account of secondary reactions taking place, which result m the 
formation of free lodme and sulphur dioxide The usual method is 
to make a mixture of amorphous phosphorus and a large excess of 
iodine and then to allow water to drop slowly upon it , the reaction 
starts readily, and tlie gas obtained can be freed from any admixed 
lodme vapour by passing it through a tube contaimng some 
amorphous phosphorus It is a colourless sharp-smelling gas which 
fumes strongly on exposure to air It readily liquefies at o® C 
under a pressure of four atmospheres, the liquefied acid boiling at 
- 34 14® C {730 ^ mm ) , it can also be obtained as a solid melting 
at - 50 8® C It IS readily soluble in water, one volume of water at 
10° C dissolving 425 volumes of the acid. The saturated aqueous 
solution IS colourless and fumes strongly on exjxisure to air ; after 
a time it darkens in colour owing to liberation of iodine The gas is 
readily decomposed by heat into its constituent elements It is a 
powerful reducing agent, and is frequently employed for this purpose 
in organic chemistry , thus hydroxy acids are readily reduced on 
heating with the concentrated acid, and nitro compounds are reduced 
to amino compounds, See It is preferable to use the acid in the 
presence of amoqihous phosphorus, for the iodine liberated during 
the reduction is then utilized in forming more hydnodic acid, and 
consequently the original amount of acid goes much further. It 
forms addition compounds with unsaturated compounds 

It has all the charactenstics of an acid, dissolving many metals 
with evolution of hydrogen and formation of salts, called iodides 
The iodides can be prepared either by direct union of iodine with 
a metal, from hydnodic acid and a metal, oxide, hydroxide or 
carbonate, or by action of iodine on some metallic hydroxides or 
carbonates (such as those of potassium, sodium, banum, &c , other 
products, however, are formed at the same time) The lorhdes as a 
class resemble the chlondes and bromides, but are less fusible and 
volatile. Silver iodide, mercurous iodide, and mercunc iodide are 
insoluble in water , lead iodide is spanngly soluble, whilst most of 
the other metallic iodides are soluble Strong heating decomposes the 
majority of the iodides Nitrous acid and chlonne readily decompose 
them with liberation of iodine , the same effect being produced 
when they are heated with concentrated sulphunc acid and 
manganese dioxide The soluble iodides, on the addition of silver 
nitrate to their nitnc acid solution, give a yellow precipitate of silver 
iodide, which is insoluble in ammonia solution Hydnodic acid and 
the iodides may be estimated by conversion into silver iodide 

Iodine combmes with chlonne to form iodine monocklonde, ICl, 
which may be obtained by passmg dry chlonne over dry lodme until 
the iodine is completely hquefi^, or according to R Bumsen by 
boiling iodine with aqua regia and extracting with ether It exists m 
two different crystalline forms, the more stable or a form melting 
at 27 2® C , and the less stable or j 3 form melting at 13 9® C It is 
readily decomposed by water The trichloride, IC1„ results from the 
action of excess of chlonne on iodine, or from iodic acid and hydro- 
chlonc acid, or by heatmg iodine pentoxide with phosphorus penta- 
chloride It crystallizes in long yellow needles and decomposes 
readily on heating into the monochlonde and chlonne It is readily 
soluble in water, but excess of water decomposes it. (See W. 
Stortenbeker, Zett. phys. Chem, 1889, 3, p 11) Iodine mono- 
chlonde in glacial acetic acid solution was used by A Michael and 
T H. Norton {Ber , 1876, 9, p 1752) for the preparation of paraiodo- 
acetamlide. 

Iodine Pentoxide, I«0„ the best-known oxide, is obtained as a white 
crystalhne solid bjy heatmg iodic acid to 170® C. , it is easily soluble 
m water, combining with the water to regenerate iodic acid ; and 
when heated to 300* C. it breaks up into its constituent elements 
(see M Guichard, Compt. rend , 1909, 148, p 9*5 ) Iodine dioxide, 
1^4, obtamed by Millon, and remves^ated by M M. P. Muir 


{Jour. Chem Soc , 1909, 95, p. 656), is a lemon-yellow solid obtained 
by acting on iodic acid with sulphunc acid, oxygen being evolved 
By acting wuth ozone on a chloroform solution of iodine, F Fichter 
and F Rohner {Ber , 1909, 42, p 4093) obtained a yellowish white 
oxide, of the formula 140^, which they regard as an iodate of tervalent 
iodme, MiUon's oxide being considered a basic iodate 

Although hypoiodous acid is not known, it is extremely probable 
that on adding iodine or iodine monocliloride to a dilute solution of a 
caustic alkah, hypoiodites are formed, the solution obtained having a 
charactenstic smell of iodoform, and being of a pale yellow colour 
It oxidizes arsemtes, sulphites and thiosulphates immediately 
The solution is readily decomposed on the addition of sodium or 
potassium bicarbonates, with liberation of iodine The hyjKiiodite 
disappears gradually on standing, and rapidly on warming, being 
converted into iodate (see K, L Taylor, Jour Chem Soc , 1897, 71, 
p 725, and K J. P Orton, ibid p 830) The peculiar nature of the 
action between iodine and chlonne in aqueous solution has led to the 
suggestion that the product is a base, t e iodine hydroxide Tri- 
lOdine hydroxide, I, OH, is obtained by oxidizing potassium iodide 
with sulphuric acid and potassium permanganate (A tskrabal and 
F. Buchter, Chem Zett , 1909, 33, pp 118^, 1193) 

Iodic Acid, HIOj, can be prepareti by dissolving iodine pentoxide 
in water, by boiling iodine with fuming nitric acid, 61 -i-10HNOg = 
6HIO,4-10NO -f-2HaO, by decomposing barium iodate with the 
calculated quantity of sulphunc acid, previously diluted with water, 
or by suspending iodine in water and passing in chlorine, I, + 6CI0 + 
dHjO =-2HIO, + lOHCl It IS a white crystalline solid, easily soluble 
in water, the solution showing a strongly acid reaction with litmus , 
the colour, however, is ultimately discharged by the bleaching power 
of the compound It is a most powerful oxidizing agent, phosphorus 
bemg readily oxidized to phosphonc acid, arsenic to arsenic acid, 
silicon at 230® C to silica, and hydrochloric acid to chlorine and 
water It is readily reduced, with separation of iodine, by sulphur 
dioxide, hydnodic acid or sulphurettca hydrogen, thus — 

HIO3 -1- 5HI = 8H3O -»• SB . 2H 10. + fiSO- -I- 4H,.0 = 6H2SO4 -I- L , 

2H 10, + 6HgS = Ij + 6S + 6Hp 

The salts, known as the lodates, can be prepared by the action of the 
acid on a base, or sometimes by the oxidation of iodine m the presence 
of a base They are mostly insoluble or only very slightly soluble in 
water The lodates of the alkali metals are, however, readily soluble 
111 water (except potassium iodate) They are nioie easily reduced 
than the corresponding chlorates ; an aqueous solution of hydnodic 
acid giving free iodine and a metallic oxide, whilst aqueous hyilro- 
chlonc acid gives iodine tnchloride, chlorine, water and a chloride 
They are decomposed on heating, with liberation of oxygen, m some 
cases leaving a residue of iodide and in others a residue of oxide of the 
metal, with liberation of iodine as well as of oxygen 

Periodic Acid, HIO4 2HjO, is only known m the hydrated form 
It can be prepared by the action of iodine on perchloric acid, or 
by boiling normal silver penodate with water 2AgI04 + iHjO =: 
AgyHjIOp-i- HI04*2H30 It is a colourless, crystalline, dehquescent 
solid which melts at 135® C., and at 140® C is completely decom- 
posed into lodme pentoxide, water and oxygen The pieriodates are 
a very complex class of salts, and may be divided into four classes, 
namely, meta- periodates derived from the acid HIO4 , meso- 
penodates from HI04‘H.O, para -periodates from HIO4 ‘2Hj,0 and 
the dipenodates from 2HIO4 H3O (see C Kimmins, Jour Chem 
Soc , 1887 31, p 356) 

Iodine has extensive applications in volumetric analysis, being 
used more especially for the determination of copper 

The atomic weight of iodine was determined by J S Stas, from 
the analysis of pure silver iodate, and by C. Marignac from the 
determinations of the ratios of silver to iodine, and of silver iodide 
to iodine; the mean value obtained for the atomic weight being 
12633 G, P Baxter {Jour Amer Chem Soc, 1904, 26, p, 1377, 
*905, *7, P 876, 1909, 31, p 201), using the method of Mangnac, 
obtained the value 126985 (0 = i6). P. Kbthner and E. Aeuer 
{Ber , 1904, 37, p 2336 , Ann , iQoii 337, P 3^2), who converted 
pure ethyl iodide into hydnodic acid and subsequently into silver 
iodide, which they then analysed, obtained the value 126 026 
(H = i) , a discussion of this and other values gave as a mean 126 97 

(0»i6) 

In medicine iodine is frequently applied externally as a counter- 
irritant, having powerful antiseptic properties. In the form of 
certain salts iodine is very widely used, for internal administration 
in medicine and m the treatment of many conditions usually 
classed as surgical, such as the bone manifestations of tertiary 
syphilis. The most commonly used salt is the iodide of potassium , 
the iodides of sodium and ammonium are almost as frequently 
employed, and those of calcium and strontium are in occasional 
use. The usual doses of these salts are from five to thirty grains 
or more Their pharmacological action is as obscure as their 
effects m certain diseased conditions are consistently brilliant 
and unexampled Our ignorance of their mode of action is 
cloaked by the term deobstruent, which implies that they possess 
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the power of driving out impurities from the blood and tissues. 
Most notably is this the case with the poisonous produrts of 
syphilis. In its tertiary stages — and also earlier — this disease 
yields in the most rapid and unmistakable fashion to iodides ; 
so much so that the administration of these salts is at present 
the best means of determining whether, for instance, a cranial 
tumour be S3^hilitic or not No surgeon would think of operating 
on such a case until iodides had li^en freely administered and, 
by failing to cure, had proved the disease to be non-syphilitic 
Another instance of this deobstnient power — “alterative,” 
It was formerly termed — is seen m the case of chronic lead 
poisoning The essential part of the medicinal treatment of 
this condition w the administration of iodides, which are able 
to decompose the insoluble albuminates of lead which have 
become locked up in the tissues, rapidly causing their degenera- 
tion, and to cause the excretion of the poisonous metal by 
means of the intestine and the kidneys llie following is a 
list of the principal conditions m which iodides are recognized 
to be of definite value * metallic poisonings, as by lead and 
mercury, asthma, aneurism, arteriosclerosis, angina pectoris, 
gout, goitre, syphilis, haemophilia, Bright’s disease (nephritis) 
and bronchitis. 

Small quantities of the iotlate (KIOj) are a frequent impurity in 
iodide of potassium, and cause the congenes of symptoms known as 
todtsm Those comprise dys^iepsia, skin eruption and the naani- 
f&statioiu which are usiiatty identified with a “ cold ui the head ’* 
In many cases, as in syphilis, aneumm, lead poisoning, Ac , the life 
of the patient depends on tlie free and continued use of the iodide, 
and this is best to be accomplished by sccunng an absolutely pure 
siipiily of the salt Another often successful method of prevenbng 
the onset of symptoms of poisoning is to administer small doses of 
ammonium carlionate with the drug, thereby neutralizing the iodic 
aad which is hberated in the stomach 

IODOFORM, cm,,, a valuable antiseptic discovered by 
G. S. S6rullas m 1822 ; m 1834 J. B Dumas showed that it 
contamed hydrogen. It is formed by the action of iodine and 
aqueous potash on ethyl alcohol, acetone, acetaldehyde and 
from most compounds containing the grouping CH,*CO*C- 
Ju formation from alcohol may be represented thus ; C.HjOH + 
4 Tj + 6KHO-CHIj+KHrO.+ 5 KI + 5 H.O. It crystallizes in 
yellow hexagonal plates, melting at x 19-120* C , and is readily 
soluble in alcohol and ether, but is insoluble in water It has a 
characteristic odour and is volatile in steam On reduction with 
hydriodic acid, it yields methylene iodide, CHjIo. 

More recently, iodoform has been prepared by the electrolysis of 
n solution of jx)tAs7ium iodide in the presence of alcohol or acetone, 
the electrolytic cell being fitted with a diaphragm, in order to prevent 
the hydrogen which is formed at the same time from reduemg the 
iodoform, or from combining with the iodine to form hydnodic acid 
K Elba uses a solution of potassium iodide and sodium carbonate m 
water, which with the necessary alcohol is contained m a porous cell 
fitted with a lead anode, whilst the cathode compartment contams a 
solution of caustic soda and a nickel electrode The electrolysis is 
earned out at a tempemture of 70® C , and a current density of one 
ampikre per square aecimetre is used At the end of three hours a 
yield of 70 % of the theoretical quantity is obtained 

lOliA, a city and the county-scat of AHen county, Kansas, 
U S.A., on the Neosho river, about 100 m. S by W. of Kansas City. 
Pop. (1890) 1706; (1900) 5791, of whom »37 were foreign- 
bom and 207 were negroes ; (1905, state census) 10,287 
IS served by the Atchison, Topeka & Santa F^, the Missouri 
Pacific and the Missouri, Kansas & Texas railways. It is 
pleasantly situated in a level valley where there is a great 
abundance of natural gas and some fine building stone. The 
city has large zinc smelters and zme rdling-milh, a foundry, 
machine sh^s, and manufactories of cement, sulphunc axad 
and brick. The municipality owns and operates its waterworks, 
gas plant and electnc-hghting plant, lola was founded ia 
1859 by a company whose members were dissatisfied with the 
location of the couxity>seat at Homboldt. It became the county- 
seat in 1865, was chartered as a city of the third class in 18^ 
and became a city of the second class, m 1898. The rapid grow^ 
of the city dates from the discovery of natural gas here, on 
Christmas Day 1893. 

lOUTEt a mineral occasionally cut as a gem>«tone, and 
named from the violet colour Y^ch it sometimes presents 


(ibv, “violet”; “stone”). It is generally cs^ed by 

petrographers cordierite, a name given by R. J Hauy m honour 
of the French mineralogist, P. L. Cordier, who discovered its 
remarkable dichroism, su^sted for it the name diehroite, 
stili sometimes used. The difference of colour which it shows 
in different directions is so marked as to be well seen witliout the 
dichrosoope. The typical colours are deep blue, pale blue and 
yellowish grey. WhUe the crystal as a whole shows these three 
colours, each face is dichroic 

lolite IS a hydrous magnesium and alumimum silicate, with 
ferrous iron partially repiaang magnesium. It crystallizes in 
the orthorhombic system. In hardness and specific gravity 
it much reswnhles quartz. The transparent blue or violet 
variety used as a gem occurs as pebbles in the gravels of Ceylon, 
and bears m many cases a resemblance to sapphire. The paler 
kinds are often called water-sapphire (saphtt d'eau of French 
jewellers) and the darker kinds iynx-sapphire ; the shade of 
colour varying with the direction m which the stone is cut. 
From sapphire the lolite is readily distinguished by its stronger 
pleochrojsm, its lower density (about 2*6) and its inferior 
hardness (al^ut 7) 

lohtc occurs in granite and m true eruptive rocks, but is 
most characteristically developed as a product of contact meta- 
morphism m gneiss and altered slates. A variety occurring 
at tne contact of clay-slate and gramte on the bonier of the 
provinces of Shimotsuk6 and Kodzuk^ m Japan has been called 
cerasite. It readily suffers chemical change, and gives rise to 
a number of alteration-products, of which puute is a chaiacter- 
istic example. 

Although lolite, or cordierite, is rather widely distributed as a 
constituent of certain rocks, fine crystals of the mineral are of 
very limited otcurrcnie One of the best-known localities is 
Bodenmais, m Bavaria, where it occurs with pyrrhotite m a 
granite matrix. It is found also in Norway, Sweden and 
Finland, in Saxony and m Switzerland. Large crystals are 
developed in veins of granite running through gneiss at Haddam, 
Connecticut, and it is known at many other localities m the 
United States. (F W R •) 

ION, of Chios, Greek poet, lived m the age of Pericles At an 
early age he went to Athens, where he made the acquaintance 
of Aeschylus. He was a great admirer of Cimon and an opponent 
of Pericles He subsequently met Sophocles in his native island 
at the time of the Samian war. From Aristophanes {Peace, 
830 ff ) It IS concluded that he died before the production of 
that play (42 1 ) His first tragedy was produced between 45 2-449 
n c ; and he was third to Euripides and lophon in the tragic 
contest of 429. In a subsequent year he gained both the tra^c 
and dithyrambic prizes, and m honour of his victory gave a jar 
of Chian wine to every Athenian utizen (Athenaeus p. 3). He 
is further credited by the scholiast ,<m Aristophanes {lec. cit.) 
with having composed comedies, dithyramlbs, epigrams, paeans, 
hymns, scolia, encomia and elegies ; and he is the reputed 
author of a philosophical treatise on the mystic number three. 
His histoncal or biographical works were five in number, and 
included an account of ^e antiquities of Chios and of iiriSj/fiiai, 
recollections of visitors to the idand. 

See C. Nieberdmg, De lonts Chxt vita (1836, containmg the tc&g- 
meal^ ; F A 116 gre, i>e lone Ckio (1890), an exhaustive xnonograph; 
and ad Mtlltanu 

IONA, or I00LMKIL.1., an island of the Irmer Hebrides, /Ugyll- 
shire, Srotland, m. S. of Staffa and i J m W. of the Ross of 
Mull, from which it is separated by the shallow Sound of Iona 
Pop. {1901) 213. It IS alxiut 3^ m, long and m. t»road ; its 
area teing some 3200 acres, of which a^ut one-third is under 
cultivation, oats, potatoes and barley being grown. In the rest 
of the island gmsy hollows, yielding pasturage for a few hundred 
cattle and sheep and some horses, alternate with rocky elevations, 
wfauh ctthnoHate on the nordiem ooast m IDuni ^33 It.}, from 
the base of which a dazzling stretch cA white eheH sand, partly 
covered witt^ jgrasth stretches to the sea. To the south-west the 
island is Irm^ed with iwecipkous cliffs. Iona is <»inposed 
entirely ctf anaent gneisses and seb^ts .of Lewisian age ; these 
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include bands of quartzite, slate, marble and serpentine. The 
strike of the rocks is S.W,-N E. and they are tilted to very high 
angles. Fronting the Sound is the village of Iona, or Buile Mor, 
which has two churches and a school Hie mhabitants depend 
partly on agriculture and partly on fishing. 

The original form of the name Iona was Hy, Hii or I, the 
Irish for Island. By Adamnan m his Lift of St Columba it 
IS called lotia tnsula, and the present name Iona is said to have 
onginated in some transcriber mistaking the u in loua for n. It 
also received the name of Hii-colum-kill (Icolmkill), that is, 
“ the island of Columba of the Cell,” while by the Highlanders 
it has been known as Innis nan Druidhneah (“ the island of the 
Druids ”). This last name seems to imply that Iona was a sacred 
spot before St Columba landed there in 563 and laid the founda- 
tions of his monastery. After this date it quickly developed 
into the most famous centre of Celtic Christianity, the mother 
community of numerous monastic houses, whence missionaries 
were despatched for the conversion of Scotland and noithem 
England, and to which for centuries students flocked from all 
parts of the north After St Columba’s death the soil of the 
island was esteemed peculiarly sanctified by the presence of his 
relics, which rested here until they were removed to Ireland 
early in the 9th century. Pilgrims came from far and near to 
die m the island, in order that they might lie in its holy ground j 
and from ell parts of northern Europe the bodies of the illustrious 
dead were brought here for burial. The fame and wealth of the 
monastery, however, sometimes attracted less welcome visitors. 
Several times it was plundered and burnt and the monks 
massacred by the heathen Norse sea-rovers Late in the 11th 
century the desecrated monastery was restored by the saintly 
Queen Margaret, wife of Malcolm Canmore, king of Scotland ; 
and in 1203 a new monastery and a nunnery were founded by 
Benedictine monks who either expelled or absorbed the Celtic 
community In 838 the Western Isles, then under the rule of 
the kings of Man, were erected into a bishopric of which Iona 
was the seat When in 1098 Magnus III , ” Barefoot,” king of 
Norway, ousted the jarls of Orkney from the isles, he united 
the see of the Isles (Sudreyar, “ the southern islands,” Lat, 
Sodorenw insulae) with that of Man, and placed both under the 
junsdic'tion of the archbishopric of Trondhjem About 1507 
the island again became the seat of the bishopric of the Isles ; 
but with the victory of the Protestant party in Scotland its 
ancient religious glory was finally eclipsed, and in 1561 the 
monastic buildings were dismantled by order of the Convention 
of Estates (For the political fortunes of Iona see Hebrides ) 

The existing ancient remains include part of the cathedral 
church of St Mary, of the nunnery of St Mary, St Oran’s chapel, 
and a number of tombs and crosses. ITie cathedral dates from 
the 13th century , a great portion of the walls with the tower, 
about 75 ft. high, are still standing The choir and nave have 
tieen roofed, and the cathedral has in other respects been re- 
stored, the rums having been conveyed in 1899 to a body of 
trustees by the eighth duke of Argyll. The remains of the 
conventual buildings still extant, to judge by the portion of a 
Norman arcade, are of earlier date than the cathedral. The 
small chapel of St Oran, or Odhram, was built by Queen Margaret 
on the supposed site of Columba’s cell, and its ruins are the 
oldest in Iona Its round-arched western doorway has the 
characteristic Norman beak-'head ornamentation Of the nunnery 
only the chancel and nave of the Norman chapel remain, the 
last prioress, Anna (d. 1543), being buried within its walls. The 
cemetery, called in Gaelic Retltg Otran (” the bunal-place of 
kings ”), IS said to contain the remains of forty-eight Scottish, 
four Irish and eight Danish and Norw^ian monarchs, and 
possesses a large number of monumental stones. At the time of 
the Reformation it is said to have had 360 crosses, of which 
most were thrown into the sea by order of the synod of Argyll. 
Many, however, still remain, the finest being Madean's cross 
and St Martin’s. Both are still almost perfect, and arc nchly 
carved with Runic inscriptions, emblematic devices and fanciful 
scroll work. Of Columba’s monastery, which was buih of wood 
lUxnit i m. from the present rains,Dothing remaimi. 


727 

IONIA, in ancient geography, the name gh'cn to a portion of 
the W. coast of Asia Minor, adjomm^ Aegean Sea and 
bounded on the E. by Lydia. It consisted of a narrow strip 
of land near the coast, which together with the adjacent islands, 
was occupied by immigrant Greeks of the Ionic race, and thus 
distinguiihed from the interior district, inhabited by the Lydians 
Acoordmg to the universal Greek tradition, the cities of Ionia 
were founded by emigrants from the other side of the Aegean 
(see loNiANs), and their settlement was connected with the 
le^ndary history of the Ionic race m Attica, by the stavement 
tliat the colomsts were led by Ncleus and Androclus, sons of 
Codrus, the last king of Athens In accordance with this view 
the ” Ionic migration,” as it was called by later chronologers, 
was dated by them one hundred and forty years after the lYojan 
war, or sixty years after the return of the Heraclidae into the 
Peloponnese. Without assigning any defimte date, we may say 
that recent research has tended to support the popular Greek 
idea that Ionia received its mam Greek element ratlier late — 
after the descent of the Dorians, and, therefore, after any part of 
the Aegean period. The only Aegean objects yet found (1910) 
in or near Ionia are some sherds of the very latest Mmoan age at 
Miletus It IS not probable that all the Greek colonists were 
of the not numerous Ionian race. Herodotus tells us (1, 146) 
that they comprised settlers from many different tribes and 
cities of Greece (a fact indicated also by the local traditions of 
the cities), and that they intermarried with the native races. 
A striking proof of this was the fact that so late as the time of 
the historian distinct dialects were spoken by the inhabitants 
of different cities within the hmits of so restricted an area. 
E. Curtius supposed tliat the population of this part of Asm 
was aboriginally of Ionic race and that the settlers from Greece 
found the country m the possession of a kindred people. The 
last contention is probably true , but the kinship was certainly 
more distant than that beteveen two branches of one Ionian 
stock. 

The titles called Ionian in historical times were twelve m 
number,— an arrangement copied as it was supposed from the 
constitution of the Ionian cities m Greece which had originally 
occupied the ternUiry in the north of the Peloponnese .subse- 
quently held by the Achaeans These were (from south to noirth) 
— Miletus, Myus, Priene, Ephesus, Colophon, Lebedus, Teos, 
Erythrae, Cl^omenae and Phocaea, together with Samos and 
Chios. Smyrna (q v ), originally an Aeolic colony, was afterwards 
occupied by loniam from Colophon, and became an Ionian aty, — 
an event which had taken place before the time of Herodotus. 
But at what period it was admitted as a member of the league we 
have no information The uties above enumerated unquestion- 
ably formed a kind of league, of whKh participation m the 
Pan- Ionic festival was the distinguishing characteristic. This 
festival took place on the north slope of Mt. Mycale in a shnne 
called the Paniomum But hke the Amphictyomc league in 
Greece, the Ionic was rather of a sacred than a political character , 
every city enjoyed absolute autonomy, and, though common 
interests often united them for a common political object, 
they never formed a real confederacy like that of the Achaeans 
or Boeotians. The advice of Thales of Miletus to combine in 
a piolitical union was rejected 

Ionia was of small extent, not exceeding 90 geographic-al 
miles in length from N. to S., with a breadth varying from 
20 to 30 m., but to this must be added the peninsula of Mimas, 
together with the two large islands So intricate is the coast- 
line that the voyage along its shores was estimated at nearly 
four times the direct distance. A great part of this area was, 
moreover, occupied by mountains. Of these the most lofty and 
striking were Mimas and Corycu?, in the peninsula which stands 
out to the west, facing the i^and of Chios ; Sipylus, to the 
north of Smyrna; Corax, extending to the south-west from 
the Gulf of Smyrna, and descending to the sea between Lebedus 
and Teos ; and the stroi^y marked range of Mycale, a con- 
tinuation of Messog^ in the interior, which forms the bold head- 
land of Trqgilium or Mycale, opposite Samos. None of th«e 
mountains attains a he^ht of more than 4000 ft The district 
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comprised three extremely fertile valleys formed by the outflow 
of three rivers, among the most considerable in Asia Minor: 
the Hermus in the north, flowing into the Gulf of Smyrna, though 
at some distance from the city of that name; the Cayster, 
which flowed under the walls of Ephesus , and the Maeander, 
which in ancient times discharged its waters into the deep gulf 
that once bathed the walls of Miletus, but which has been 
gradually filled up by this nver’s deposits With the advant^e 
of a peculiarly fine climate, for which this part of Asia Minor 
has been famous in all ages, Ionia enjoyed the reputation in 
ancient times of being the most fertile of all the rich provmces 
of Asia Minor , and even in modem times, though very imper- 
fectly cultivated, it produces abundance of fruit of all kinds, 
and the raisins and figs of Smyrna supply almost all the markets 
of Europe. 

The colonies naturally became prosperous. Miletus especially 
was at an early period one of the most important commercial 
cities of Greece ; and in its turn became the parent of numerous 
other colonies, which extended all around the shores of the 
Euxine and the Propontis from Abydus and Cyzicus to Trapezus 
and Panticapaeum. Phocaea was one of the first Greek cities 
whose manners explored the shores of the western Mediterranean. 
Ephesus, though it did not send out any colonies of importance, 
from an early period became a flourishing city and attained to 
a position corresponding in some measure to that of Smyrna 
at the present day 

History — The first event in the history of Ionia of which we have 
any trustworthy account is the inroad of the Cimraeru (see Scythia), 
who ravaged a great part of Asia Minor, including Lydia, and sacked 
Magnesia on the Maeander, but were foiled in their attack upon 
Ephesus This event may be referred to the middle of the 7th 
century b c About 700 B.c Gyges, first Mermnad king of Lydia, 
invaded the territories of Smyrna and Miletus, and is said to have 
taken Colophon as his son Ardys did Pnene But it was not till the 
reign of Croesus (560-545 b c ) that the cities of Ionia successively 
fell under Lydian rule 1 he defeat of Croesus by Cyrus was followeil 
by the conquest of all the Ionian cities. These became subject to the 
Persian monarchy with the other Greek cities of Asia. In this 
position they enjoyed a considerable amount of autonomy, but were 
for the most part subject to local despots, most of whom were 
creatures of the Persian king. It was at the instigation of one of 
these despots, Histiaeus (qv) of Miletus, that in about 500 B c the 
principal cities broke out into insurrection against Persia. They 
were at first assisted by the Athenians, with whose aid they pene- 
trated mto the interior and burnt Sardis, an event which ultimately 
led to the Persian invasion of Greece. But the fleet of the lonians was 
defeated off the island of Lade, and the destruction of Miletus after 
a protracted siege was followed by the reconquest of all the Asiatic 
Greeks, insular as well as contmental. 

The victories of the Greeks during the great Persian war had the 
effect of enfranchizing their kinsmen on the other side of the Aegean ; 
and the battle of Mycale (479 b c ), in which the defeat of the Persians 
was in great measure owing to the lonians, secured their emancipa- 
tion They henceforth be^me the dependent allies of Athens (see 
Dbuah Lbagub), though still retaining their autonomy, which they 
preserved until the peace of Antalcidas in 387 b c once more placed 
them M well as the other Greek cities in Asia under the nominal 
dominion of Persia They appear, however, to have retained a 
considerable amount of freedom until the invasion of Asia Minor by 
Alexander the Great After the battle of the Granicus most of the 
Ionian cities submitted to the conqueror. Miletu^ which alone 
held out, was reduced after a long siege (334 b.c ). From this time 
they pas^ under the dominion of the successive Macedonian rulers 
of Asia, but continued, mth the exewtion of Miletus (q v), to enjoy 
great prosperity both under these Greek dynasties and after they 
became part of the Roman province of Asia. 

Ionia has laid the world under its debt not only by giving 
birth to a long roll of distinguished men of letters and science 
(see Ionian School of Philosophy), but by originating the 
distinct school of art which prepared the way for the brilliant 
artistic development of Athens in the 5th century. This school 
flourished in the 8th, 7 th and 6th centunes, and is distinguished 
by the fineness of workmanship and minuteness of detail with 
which It treated subjects, inspired always to some extent by 
non-Greek models. Naturalism is progressively obvious in its 
treatment, e.g, of the human figure, but to the end it is still 
subservient to convention. It has been thought that the Ionian 
migration from Greece carried with it some part of a population 
which retained the artistic traditions of the "Mycenaean” 


civilization, and so caused the birth of the Ionic school; but 
whether this was so or not, it is certain that from the 8th century 
onwards we find the true spirit of Hellemc art, stimulated by 
commercial intercourse with eastern civilizations, working 
out its development chiefly in Ionia and its neighbouring isles. 
The great names of this school are Theodorus and Rhoecus 
of Samos ; Bathycles of Magnesia on the Maeander ; Glaucus, 
Melas, Micciades, Archermus, Bupalus and Athenis of Chios. 
Notable works of the school still extant are the famous archaic 
female statues found on the Athenian Acropolis in 1885-1887, 
the seated statues of Branchidae, the Nike of Archermus found 
at Delos, and the objects m ivory and electrum found by D G 
Hogarth m the lower strata of the Artemision at Ephesus in 
1904-1905 (see Greek Ari) 

Bibliography — Beside general authorities under Asiv Minor 
see especially F, Beaufort, Ionian Antiquities (1811), R Chandler, 
&c , Ionian Antiquities (1769 11 ), Histones ot Greek Sculpture by 
A S Murray, M Collignon and R A Gardner, and special works cited 
under particular cities, E Curtms, Die lonier vor der tontschen 
Wanderung (1855) , D G Hogarth, Ionia and the East (1909), with 
map. (E H B , D G H ) 

IONIA, a city and the county-seat of Ionia county, Michigan, 
U.S A , on the Grand river, about 34 m. E of Grand Rapids 
Pop. (1904, state census) 5222. It is served by the Grand Trunk 
and the P^re Marquette railways The greater part of the city 
IS built on the bottom-lands of the valley within an area 2mm 
length and t m. m width, but some of the finest residences stand 
on the hills, which form an irregular semicircle behind the city, 
and command extensive views of the valley Much of the build- 
ing material is a brown sandstone obtained from quarries only 
3 m. distant ; white clay, also, is found in the vicinity The 
city is a trade centre for a rich farming district, has car-shops 
(of the Pdre Marquette railway) and iron foundries, and manu- 
ketures wagons, pottery, furniture and clothing The water- 
works are owned and operated by the municipality. Ionia 
was settled m 1833 by immigrants from German Flats, near 
Herkimer, New York It was incorporated as a village m 1857, 
but the charter was allowed to lapse ; it was again incorporated 
as a village in 1865, and was chartered as a city in 1873 

IONIAN ISLANDS, the collective name for the Greek islands 
of Corfu, Cephaloma, Zante, Santa Maura, Ithaca, Cythera 
(Cerigo) and Paxo, with their minor dependencies. These seven 
islands (for details of which see their separate headings) are 
often described also as the Heptanesus (" Seven Islands ”), but 
they have no real geographical unity. The history of the name 
" Ionian ” in this connexion is obscure, but it is probably due 
to ancient settlements of Ionian colonists on the coasts and 
islands. The political unity of the seven islands is of compara- 
tively modem date ; their independence as a separate state 
lasted only seven years (1800-1807). To a certain extent 
they have passed under the same succession of influences ; 
they have been subjected to the same invasions, and have re- 
ceived accessions to their populations from the same currents 
of migration or conquest. But even what may be considered 
as common expenences have affected the individual islands m 
different ways , in the matter of population, for instance, 
Corfu has undergone much more important modifications than 
Ithaca. 

The Ionian islands consist almost entirely of Cretaceous and 
Tertiary beds, but m Corfu Jurassic deposits belonging to various 
horizons have also been found. The oldest beds which hav^et been 
recognized are shales and homstones with Liassic fossfls These are 
overlaid conformably by a thick series of platy hmestones, known 
as the Viglfts limestone, which appears to represent the rest of the 
Jurassic system and also the lower part of the Cretaceous Then 
follows a mass of dolomite and unbedded hmestones containing 
HippurtUs and evidently of Upper Cretaceous age The Eocene beds 
are folded with the Cretaceous, and in many places the two formations 
have not yet been separately distinguished Both occasionally 
assume the form of Flysch Miocene beds are found in Corfu and 
Zante, and Phocene deposits cover much of the low-lymg ground. 

History . — The beginning of Heptanesian history may be said 
to date from the 9th century. the Philosopher (about a.d. 
890) formed all or most of the islands into a distmct provmce 
under the title of the Hiema of Cephallenia, and in this ccmdition 
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they belonged to the Eastern empire after Italy had been divided 
mto various states, but this pobtical or admimstrative unity could 
not last long in the case of islands exposed by their situation 
to opposite currents of conquest. Robert Guiscard, having 
captured Corfu (io8i) and Cephalonia, might have become the 
founder of a Norman dynasty in the islands but for his early 
death at Cassopo. Amid the struggles between Greek enmerors 
and Western crusaders during the i2th century, Corfu, Lepha- 
loma, Zante, &c., emerge from time to time ; but it was not till 
the Latin empire was estabhshed at Constantinople in 1204 
that the Venetians, who were destined to give the Ionian Islands 
their place m history, obtained possession of Corfu. They were 
afterwards robbed of the island by Leon Vetrano, a famous 
Genoese corsair j but he was soon defeated and put to death, 
and the senate, to secure their position, granted fiefs m Corfu to 
ten noble families in order that they might colonize it (1206) 
The conquest of Cephalonia and Zante followed, and we find five 
counts of the family of Tocco holding Cephalonia, and probably 
2 Lante as well as Santa Maura, as tributary to the republic. But 
the footing thus gamed by the Venetians was not maintained, 
and through the closing part of the 13th and most of the 14th 
century the islands were a prey by turns to corsairs and to Greek 
and Neapolitan claimants. In 1386, however, the people of 
Corfu made voluntary submission to the Venetian republic 
which had now risen to be the first maritime power m the 
Mediterranean In 1485 Zante was purchased from the Turks 
in a very depopulated condition , and in 1499 Cephalonia 
was captured from the same masters ; but Santa Maura, though 
frequently occupied for a time, was not finally attached to 
Venice till 1684, and Cerigo was not taken till 1717. 

The Venetians, who exacted heavy contnbutions from the 
islands, won the adherence of the prmcipal native families 
K«0«r/«0 bestowal of titles and appointments ; the 

Maa Roman Catholic Church was established, and the 
Pttach Italian and Greek races were largely assimilated by 
”*** intermarriage ; Greek ceased to spoken except by 
the lower classes, which remained faithful to the Orthodox 
communion. On the fall of the Venetian republic in 1797 
the treaty of Campo Formio, which gave Venice to Austria, 
annexed the Ionian Islands to France , but a Russo-Turkish 
force drove out the French at the close of 1798 ; and in the spring 
of 1799 Corfu capitulated. By treaty with the Porte in 1800, the 
emperor Paul erected the “ Septinsular Republic,” but anarchy 
and confusion followed till a secret article in the treaty of Tilsit, 
in 1807, declared the Islands an integral part of the French 
empire. They were incorporated with the province of Illyria, 
and in this condition they remamed till the declme of the French 
power. The Bntish forces, under General Oswald, took Zante, 
Cephaloma and Cerigo m 1809, and Santa Maura in 1810 , 
Colonel (afterwards Sir Richard^ Church {q.v.), reduced Paxo 
in 1814; and after the abdication of Napoleon, Corfu, which 
had been well defended by General Donzelot, was, by order 
of Louis XVIII , surrendered to Sir James Campbell. By the 
treaty of Pans (9th November 1815) the contracting powers — 
Great Bntam, Russia, Austria and Prussia — agreed to place the 
“ United States of the Ionian Islands ” under the exclusive 
protection of Great Bntun, and to give Austria the nght of 
equal commercial advantage with the protectmg country, a 
plan strongly approved by Count Capo dTstria, the famous 
Corfiot noble who afterwards became president of the new 
republic of Greece. 

The terms of the treaty of Pans were not only of indefinite 
import but were susceptible of contradictory mterpretations. 

And mstead of mterpreting the otherarticles in harmony 
which declared the islands one ” sole 
toeata' independent state,” the protecting Power 

availed itself of every ambiguity to extend its authority. 
The first lord high commissioner. Sir H^mas Maitland, who as 
governor of Malta had acquired the sobriquet of ” King Tom,” 
was not the man to foster the constitutional hberty of an infant 
state. The treaty required, with questionable wisdom, that a 
constitution should be established, and this was accordingly 
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done ; but its practical value was trifling. The constitution, 
voted by a constituent assembly m 1817 and applied in the 
following year, placed the administration in the hands of a 
senate of six members and a legislative assembly of forty 
members ; but the real authority was vested in the high com- 
missioner, who was able directly to prevent anything, and 
indirectly to effect almost anything. Sir Thomas Maitland was 
not slow to exercise the control thus permitted him, though on 
the whole he did so for the benefit of the islands The construc- 
tion of roads, the abolition of direct taxes and of the system of 
farming the church lands, the securing of impartial administra- 
tion of justice, and the establishment of educational institutions 
are among the services ascribed to his efforts. These, however, 
made less impression on the Heptanesians than his despotic 
character and the measures which he took to prevent them 
giving assistance in the Greek war of independence in 1821. 
He was succeeded m 1823 by General Sir Fr^erick Adam, who 
in the mam carried out the same policy. Under his government 
the new fortifications of Corfu and some of the most important 
public works which still do honour to the English protectorate 
were undertaken Lord Nugent, who became high commissioner 
in 1832, was followed by Sir Howard Douglas (1835-1841), 
who ruled with a firm, too often with a high hand , and he was 
met by continual intrigues, the principal exponent of the opposi- 
tion being the famous Andreas Mustoxidi (d. 1861). A complete 
change of policy was inaugurated by Mr Mackenzie (1841-1843), 
and his successor Lord Seaton (1843-1849) was induced by the 
European disturbances of 1848 to initiate a number of important 
reforms But the party which wished for union with Greece 
was rapidly growmg in vigour and voice. Serious insurrections 
of the peasantry, especially m Cephalonia, had to be put down 
by military force, and the parliament passed a resolution m 
favour of immediate union with Greece. The hopes of the 
unionists were roused by the appointment of W. E. Gladstone 
as high commissioner extraordinary to investigate the cimdition 
of the islands. From his known sympathy with Greek inde- 
pendence, It was their expectation that he would support their 
pretensions But after a tour through the principal islands 
Gladstone came to the conclusion that the abolition of the 
protectorate was not the wish of the mass of the people. For 
a few days in 1859 he held office as lord high commissioner, 
and in that capacity he proposed for the consideration of the 
assembly a senes of reforms These reforms were, however, 
declared inadmissible by the assembly ; and .Sir Henry Storks, 
who succeeded Gladstone m Febioiary 1859, began his rule by 
a prorogation, 'fhe contest contmued between the assembly 
and the protectorate The British government was slow to 
realize the true position of affairs . as late as May 1861 Gladstone 
spoke of the cession of the islands as “ a crime against the safety 
of Europe,” and Sir Henry Storks continued to report of tran- 
quillity and contentment. The assembly of 1862 accused the 
high commissioner of violation of the constitution and of the 
treaty of Pans, and complained that England remained in 
Ignorance of what took place m the islands. 

On the abdication of King Otho of Greece m 1862 the Greek 
people by universal suffrage voted Pnnce Alfred of England 
to the throne, and when he declined to accept the 
crown England was asked to name a successor. The * 

candidate proposed was Pnnce Wilham George of 
Glucksburg, brother of the princess of Wales ; and the Bntish 
; government declared to the provisional government of Greece 
that his selection would be followed by the long-refused cession 
of the Ionian Islands After the pnnce's election by the national 
assembly in 1863 the high commissioner laid before the Ionian 
parliament the conditions on which the cession would be carried 
out. The rejection of one of those conditions — the demolition of 
the fortifications of Corfu — ^led to a new prorogation ; but none 
the less (on March 29, 1864) the plenipotentianes of the five 
great powers s^ed the treaty by which the protectorate was 
brought to a close. The neutrabty which they attributed to the 
whole of the islands was (January 1864) confined to Corfu and 
Paxo. On May 31st of that year Sir Henry Storks left Corfu with 
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the English troops and men-of-war. King George made his entry 
into Corfu on the 6th of June. 

Since their annexation to Greece the history of the loiuan 
islands has been uneventful; owing to various causes their 
prosperity has somewhat declined. Corfu (Corcyra) with Paxo ; 
Cephalonia; Santa Maura (Levkas) with Thiaki (Ithaca) and 
Zante (Zacynthos) each form separate nomarchies or depart- 
ments ; Cerigo (Cjfthera) forms part of the nomarchy of Laconia, 
The islands retain the exemption from direct taxation which 
they enjoyed under the Bntish protectorate ; in heu of this 
there is an ad valorem tax of 20J % on exported oil and a tax of 
6 % on wine exported to Greek ports ; these commodities are 
further liable to an export duty of % which is levied on all 
agricultural produce and articles of local nuuiufacturefor the main- 
tenance and constaiction of roads The excellent roads, which 
date from the Bntish administration, are kept in fair repair. 

See Mustoxidi, Delle cose Corctrest (Corfu, 1848) ; Lnnai, Ilepl rflt 
voXinKrjt KO-raardetiiH r^i 'Birrai*ij<roO iwl '^trup (Athens, 1856) , 
Anated, The I I (London, 1863) , Viscount Kirkwall, Four Years tn 
the / / (London, 1804), vol 1 contauiing a chronological histoiy of 
the British protectorate , F Lenormant, La Grice etles Ues tomennes 

i Pana, 1805) , P Chiotis, Hist, des ties tomennes (Zante, 1815-1864) ; 
lardo, Sa^gto dt una desertstone geografico-stonca delle Isole (Corfu, 
1805) (mainly geographical) , Do Bosset, Descnpitan des monnates 
d'lthaque et de C/phalonte (London, 1815) , Postolakas, KardXo^o* 
ruv ifixalup pouieixiruv tQp p-tjaw Kipkvpas, KtvKiios, &c. (Athens, 
1868) ; Wiebel, D10 Inset Kepkalonta urtd dte MeermiiMen von 
Argoslolt (Hamburg, 1873) ; Tsitselis, r\<eeaaplop Ke<pa\\iiplat. 
(Athens, 187G) , 'Ovi/aara iletup iv iQ the “ Parnassus ” 

i g-12 (Athens, 1877) ; Riemann, " Recherches arch^ologiques sur 
Ics lies loniennes ” in Bthhothique des JScoles franpatses d'Athines et 
de Rome (Paris, 1879-1880) , Gregorovms, Corfu etne tonische 
Idytle (Leipzig, 1882) , J Partsch, Dte Insel Corfu : etne geographtseke 
Monographte (Gotha, 1887) , Dte Insel Levkas (Gotha, 1889) , 
Kephailenxa und Ithaka (Gotha, 1890 ) ; Dte Insel Zante (Gotha, 
1891). ^ (J D B) 

lONIANS, the name given by the Greeks to one of the principal 
divisions of the Hellenic peoples. In historic times it was 
applied to the inhabitants of (i) Attica, where some believed 
the lonians to have originated , (a) parts of Euboea ; (3) the 
Cyrladic islands, except Melos and Thera ; (4) a section of the 
west coast of Asia Minor, from the gulf of Smyrna to that of 
lasus (see Ionia); (5) colomes from any of the foregoing, 
notably in Thrace, Propontis and Pontus in the west, and in 
Egypt (Naucratis, Daphnae) ; some authorities have found 
traces of an ancient Ionian population m (6) north-eastern 
Peloponnese The meaning and derivation of the name are 
not known. It^ occurs m two forms, ’Iafov«s and'Iwves (compare 
Xttoves and Xwi'cs m Epirus) — not counting the name Tovios 
applied to the open sea west of Greece In the traditional 
genealogy of the Hellenes, Ion, the ancestor of the lonians, is 
brother of Achaeus and son of Xuthus (who hdd Peloponnese 
after the dispersal of the children of Hellen). But this genealogy, 
though It IS attributed to Hesiod, is apparently post-Homeric ; 
and It IS clear that the Ionian name had independent and varied 
uses and meanings m very early times In Homer the word 
Tttfows occurs as a name of inhabitants of Attica, with the 
epithet <AKextTO)v€s (II. xiii. 685 »=» ** trail-vest ”), describing some 
point of costume, and later regarded as imputing effeminacy. 
The Homeric Hymn to Apollo d Delos (7 th century) describes 
an Ionian population in the Cfyclades with a loose religious 
league about the Delian sanctuary. 

The same word ‘IdFutv (Javan) appears in Hebrew literature 
of the 8th and 7 th centuries, to denote one group of the 
“ Japhetic ” peoples of Asia Minor, Cyprus and perhaps Rhodes : 

“ by these were the isles of the nations divided, in their 
lands, every one after his tongue, after their families, in their 
nations,” a comprehensive expression for the island-strewn 
regions farther west (Gen. x 10). In Rzek. xxvii. 13, 19, Javan 
trades with Tyre in slaves, bronze-work, iron and drugs. Later 
allusions show that on Semitic lips Javan meant westerh traders 
m general. In Persian Yauna was the generic term for Greeks.' 

> Yundn is sliU a popular synonym for Oroum, a Greek, among the 
Aiabs . in India Yavana was long the generic name for all foreigners 
from the north and west; a nse dating probably from Alexander's day 
and the GraecoBactnan monarchs. 


The earliest explicit Greek account of the lotuans is given in the 
5th century by Herodotus (1. 45, 56, 143-146, v. 66, vn. 94, 
vni. 44-46). The “ children of Ion ” originated in north-eastern 
Peloponnese; and traces of them remained m Troezen and 
Cynuna. Expelled by the Achaeans (who seem to have entered 
Peloponnese about four generations before the Donan Invasioti) 
they mvaded and dominated Attica ; and about the time of the 
Donan Invasion took the lead under the Attic branch of the 
Neleids of Pylus (Hdt. i. 147, v. 65) in the colonization of the 
Cyclades and of Asiatic loma, which m Ilomer is still “ Carian.” 
Many of the colonists, however, were not lonians, but refugees 
from other parts of Greece, between Euboea and ArgoUs (Hdt. 
1 146) ; others looked on Attica as their first home, though the 
true lonians were intruders there. The Pan- Ionian sanctuary 
of Poseidon on the Asiatic promontory of Mycale was regarded as 
perpetuating a cult from Peloponnesian Achaea, and the league 
of twelve cities which maintained it, as imitated from an Achaean 
dodecapolis, and as claiming (absurdly, according to Herodotus 
i. 143) purer descent than other lomans. 

In Herodotus's account of the first Greek intercourse with 
Egjrpt (about 664 B c.) he desenbes “ Ionian and Canan ” 
adventurers and mercenaries in the Delta Later the commoner 
antithesis is between Ionian and Dorian, first (probably), m the 
colonial regions of Asia Minor, and later more universally. 

In the 5th century the name “ Ionian ” was already falling 
mto discredit. Causes of this were (1) the peace-loving luxury 
(bom of commerical wealth and contact with Oriental life) of 
the great Ionian cities of Asia ; (2) the tameness with which 
they submitted first to Lydia and to Persia, then to Athenian 
pretensions, then to Sparta, and finally to Persia again ; (3) 
the decadence and downfall of Athens, which still counted as 
Ionian and had claimed (since Solon’s time) seniority among 
“ Ionian ” states. In the later 4th century the name survives 
only (a) as a geographical expression for part of the coast of 
Asia Mmor, (A) in European Greece as the name of that section 
of the Northern Araphiclyony m which Athens and its colonies 
were reckoned. 

The traditional history of Asiatic Ionia is generally accepted, 
and m its broad outlmes is probably well founded Common to 
all groups of lonians in the Aegean is a dialect of Greek which 
has v) for « (in Attic only partially) and (in Asiatic Ionian especi- 
ally) K for x m certain words. Herodotus states that there were 
four distmct dialects m Asiatic Ionia itself (i. 142) and the 
dialect of Attica differed widely from all other fomts of Ionic. 
Earlier phases of Ionic forms are dominant in the language of 
Homer. Most Ionian states exhibit also traces of the fouHold 
tribal divisions named after the ” children of Ion ” ; but addi- 
tional tribes occur locally. (Hdt. v. 66, 69.) All routed colonies 
from Attica (except Ephesus and Colophon) kept also the feast of 
Apaturia ; and many worshipped Apollo Patrous as the rented 
father of Ion. The few observations hitherto made on the sites 
of Ionian cities indicate contmuity of settlement and culture as 
far back as the latest phases of the Mycenaean (Late Minoan HI.) 
Age and not farther, supportmg thus far the traditional founda- 
tion dates. 

The theory of E Curtius (1856-1890) that the lonians origin- 
ated in Asia Mmor and spread thence through the Cyclades to 
Euboea and Attica deserts ancient tradition on linguistic and 
ethnological grounds of doubtful value. Ad. Holm supports it 
(Geuh. Gr., Berlin, 1886, i. 86), but A. von Gutschmid (Bettr. s. 
Gesch. d. alien Orients, Leipzig, 1856, 124 ff.) and E Meyer 
(Phtlologus NF. 2, 1889, p. 268 ff. ; NF. 3, 1890, p. 479^®-) follow 
Herodotus with qualifications J. B. Bury (Eng. Hist. Rev. xv. 
228), though he regards the Ionian peoples as of European origin, 
thmks that they may have got their name from some part of the 
Asiatic coast. loman culture and art, diough little known in 
their earlier pha^ derive their inspiration on the one side 
from those of the old Aegean (Minoan) civilization, on the other 
from the Oriental (maiiUy Adrian) models whi^ penetrated 
to the coast thijeugh' the Hittite civihzation of A^ Minor.^ 
Egyptian inffuen(» is ahnost absent until the time of Psammed- 
chus, but then becohia predominant for a while. Local and 
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regional peculiarities, however, disappear almost wholly m the 
5th and 4th centuries, under the overpowering influence of 
Athens. 

AoTHORines — Besides the sections on lonians m the general 
histories of Greece and the references given in G Buscdt, Grwktschs 
GfScMthU, i (2nd ed., Gotha, 1893), pp 262, 277 ff , see E Cnrtius, 
Die lonter vof der xomschen Wan^rung (Berlin, 1835), and papers in 
Gott Gel Anz (1856), p 1152 f and (iSsgl, p 2021 f , Jakro / Ml 
Phtlol 83 (i860), p 449 f , Hermes 25 (i^), P 141 f : A von 
Gutschmid, Bettritge e, Gesch d alien Onents (Leipzig, 1856), p 124 
ff ; E Meyer, Phtlologus 47 (NF 2, 1889), p 268 if and 49 (NF. 3, 
18^), p 479 ff ; V Boemau, A us tontschen und doltschen Necvo- 
polen (Cassel, 1897) ; H W Smyth, The lontc DxeUect {1889) P 
Caner, " Dc dialecto attica vetustiore quaestiones epigraphicae,” m 
G Cnrtius, Studien z gr u lot Gramm 8 (1875), p 223, 399, 
Karsten, De ttlulorum lontcorum dtalecto (Halle, i88a) , F Bechtel, 
Dte Inschriften des ton DtateMs (Gdttingen, 1877), For the pobtical 
history of the Ionian Greeks see Grkkce • Htstory, and Ionia ; for 
the special history and characteristics of individual Ionian cities, the 
respective names (J- E M.) 

IONIAN SCHOOL OP PHILOSOPHY. Under this name are 
included a number of philosophers of the 6th and 5th centuries 
B c Mainly lonians by birtn, they are united by a local tie 
and represent all that was best in the early Ionian intellect. 
It is a most interesting fact in the history of Greek thought that 
its birth took place not m Greece but in the colonies on the 
Eastern shores of the Aegean Sea, But nut only geographically 
do these philosophers form a school ; they are one m method and 
aim. They all sought to explain the material universe as given 
m sensible perception ; their explanation was m terms of matter, 
movement, force In this they differed from the Eleatics and the 
Pythagoreans who thought in the abstract, and explained 
knowledge and existence in metaphysical termmology. In 
tracing the development of their ideas, two periods may be dis- 
tinguished. The earliest thinkers down to Heraclitus en- 
deavoured to find a material substance of which all things con- 
sist , Heraclitus, by his principle of universal flux, took a new 
line and explained everything in terms of force, movement, 
dynamic ener^. The former asked the question, What is the 
substratum of the things we see ^ " ; the latter, " How did the 
sensible world become what it is , of what nature was the 
motive force ? ” 

The first name m the list of the Ionian philosophers — and, indeed, 
in the history of European thought — is that 01 Thales (gv). He 
first, so far as we know, sought to go behind the infinite multiplicity 
of phenomena m the hope of finding an mfinite unity from which all 
difference has been evolved This unity he decided is Water (trimra 
Odup ifftly) It is impossible to discover precisely what he conceived 
to TO the relation of this unity to the plurality of phenomena Later 
writers from whom we denve our knowledge of Thales attributed to 
him ideas which seem to have been conceiv^ by subsequent thmkers. 
Thus the suggestion preserved by Stobaeus that he conceived water 
to be endowed with mind is discredited by the specific statement of 
Aristotle that the earlier physicists {phystolog^ did not distinguish 
the material from the moving cause, and that before Anaxagoras no 
one postulated creative intelligence Again in the De antma (I 5) 
Aristotle quotes the statement that Thales attributed to water 
a divine intelligence, and criticizes it as an inference from later 
Speculations. It is probably safest to credit Thales with the bare 
mechanical conception of a universal material cause, leaving pan- 
theistic ideas to a later period of thought 

The successors of Thales were Anaximander and Anaximenes, 
who also sought for a primal substance of thmgs Anaximander 
postulated a corporeal substance mtermediate between air and fire 
on the one hand, and between earth and water on the other hand. 
This substance he called " the Infinite " (ri dztipor) Unlike Thales 
he was struck by the mfinite variety in thmgs , he felt that an 
differences are finite, that they have emerged from primal unity 
(first called ipyt) by him) mto which they must ultimately return, 
that the Infinite One has been, is, and always wdl be, the same, 
indeterminate but immutable. Change, growth and decay he ex- 
plained on the principle of mechanical compensation {HiSivat ykp 
oOri rlatv zal Slici^y rfi* iSiKlat) 

Anaximenes, pupil of Anaxnnander, seems to have rebelled against 
the extfwne materiahsm of his master. Perceiving that air is 
necessary to life, that the xmiverse is surrounded by air, he was 
convince that out ot air all things have resulted Tiie process by 
which things grow is twofold, cond^sation and rarefaction 

(dpotuoit), or, m other woms, heat and cold From the former 
process resnlt cloud, watet and stone ; from the latter, fire and aether 
This theory is closely allied to that of Thales, but it is superior in 
that it STOcifies the processes of change Further, it is difficult not to 
accept Cicero's statement that Anaximenes made air a conscious 
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deity , we arc, at all events, justified m regardmg Anaximenes a 
Imk (porliaps an unconscious hnk) between crude Hylozoism (q,v ) 
and definit^y metaphysical theories of existence. 

We have seen that Thales recognized change, but attempted no 
explanation ; that Anaximander spoke of change in two directions , 
that Anaximenes called these two directions by specific names. 
From this last, the transition to the doctrine of Heraclitus is easy 
He felt that change is the essential fact of experience and pointed 
out that any merely physical explanation of plurality is inherently 
impossible. The Many is of Sense , Unity is of 1 bought Being is 
mtelUgible only in terms of Becommg That which 1$, is what it is 
in virtue of its perpetually changuig relations {wdrra pu t,a.l oitiir 
pLiyei) By this recognition of the necessary correlation of Being 
and Not-being, Heratmtus is in a very real sense the father of meta- 
physical and scientific speculation, and m him the Ionian school of 
philosc^hy reached its highest point Yet there is reason to doubt 
the view of Hegel and Lassalle tnat Heraclitus recognised the funda- 
mental distinction of subject and object and the relations of mind 
anti matter. Like the early lonians he postulated a primary sub- 
stance, fire, out of wluch all tilings have emerged and mto which 
all must return This elemental fire is in itself a divine rational 

E rocess, the harmony of which constitutes the law of the universe. 

luraan knowledge consists m the comprehension of tins all-pervading 
harmony as emb^ied m the manifold of perception , the ensos are 
“ bad witnesses " in that they report multiplicity as fixed and 
existent in itself rather than in its relation to the One Tins tlieorv 
gives birth to a sort of ethical by-product whose dominant note is 
Harmony, the subordinationof the mdividual to Uie universal reason ; 
moral failure is propoi tmnato to the degree in winch the individual 
declines to recognize his personal transience in relation to the eternal 
Unity From the same principle there follows the doctrine of 
Immortality The individual, like the phenomena of sense, comes 
out of the infinite and again is merged ; hence on the one hand he is 
never a separate entity at all, while on the other hand he exists in 
the infinite and must continue to exist Moreover, the soul ap- 
proaches most nearly to perfection when it is least differentiated from 
elemental fire ; it follows that " while we live our souls are dead 
within us, but when we die our souls are restored to life " This 
doctrine is at once the assertion and the denial of the self, and 
furnishes a staking parallel between European thought in its earliest 
stages and the fundamental pnnciples of Buddhism Knowledge of 
the self IS one with knowledge of the Universal Logos (Reason) , 
such knowledge is the basis not only of conduct but of existence itself 
m Its only real sense 

Thus tar the Ionian philosophers had held the field of thought 
Each succeedmg thmker had mure or less assumed the methods of 
Thales, and had approached the problem of existence from the 
empincal side About the time of Heraclitus, however, there sprang 
up a totally new philosophical spint Parmenides and Zeno (see 
Eleatac School) enunciated the pnnciple that “ Nothing is born of 
nothing ” Hence the problem b^omes a dialectical a prion specula- 
tion wherein the laws of thought transcend the sense-given data 
of experience It was therefore left for the later tomans to frame 
an ecUctic system, a synthesis of Being and Not-bcing, a correlation 
of universal mobility and absolute permanence This examination 
of diametrically opposed tendencies resulted in several different 
theories It will be sufficient here to deal with Anaxagoras, Diogenes 
of Apollonia, Archelaus and Hippo, leaving Empedocles, Leucippus 
and Democritus to special articles (^r v ) The latter three do not 
belong strictly to the Ionian School 
Anaxagoru {q v ) elaborated a quasi-dualistic theory according to 
which all things have existed from the beginning Onginally they 
existed in infinitesimal fragments, infinite in number and devoid of 
arrangement Amongst these fragments were the seeds of ail thmgs 
which have since emerged by the process of aggregation and segrega- 
tion, wherein homogeneous fragments came together. These jiro- 
cesses are the work of Nous (i-oOf) which governs and arranges 
But this Nous, or Mind, is not incorporeal , it is the thinnest of all 
thmgs; its action on the particle is conceived malenally It 
ongmated a rotatory movement, which arismg in one point gradually 
extended till the whole was in motion, which motion contmucs and will 
contmue infinitely By this motion things are gradually constructed 
not entirely of homogeneous particles (thehomoeomerd^ hpunonepT}) but 
in each thing with a majority of a certain kind of particle It is this 
aggregation which we describe variously as birth, deatli, maturity, 
decay, and of which the senses give maccurate reports Flis vague 
dualzsm works a very distinct ^vance upon the crude hylozoism 
of the early lonians (see Atom), and tlie criticisms of Plato and 
AnstoUe show how highly his work was esteemed The great danger 
is that we should credit him with more than he actually thought. 
His Nous was not a spiritual force , it was no omniTOtent deity , it 
IS not a pantheistic world-soul But by isolating Reason from ail 
other growths, by representing it as the motor-energy of the Cosmos, 
in popularizing a term which suggested personality and will, 
Anaxagoras gave an impetus to ideas uhich were the basis of Aris- 
totelian philosophy in (^eece and in Europe at large 
In Du^enes of Apoflooia we find a return to Anaxmenes Diogenes 
(q.v.) began by insisting on the necessity of there being only one 
principle of things, herem contradicting the pluralism of Heraclitus 
This principle is that of the universal homogeneity of nature , all 
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things are at bottom the same, or mteraction would be impossible 
(irdi'ra tA topra dirA toO aiiroO irtpoioOffOai *al t6 aM tlvai). This 
universal substance is Air. But Diogenes went much farther than 
Anaximenes by attributing to air not only infinity and eternity but 
also intelhgencc This Intelligence alone would have produced the 
orderly arrangement which we observe m Nature, and is the basis 
of human thought bv the physical process of mhalation 

Another pupil of Anaxagoras was Archelaus of Miletus {gv) 
His work was mainly the combination of previous views, except that 
he is said to have introduced an ethical side into the Ionian philo- 
sophy "Justice and injustice," he said, "are not natural but 
legal." He endeavoured to overcome the dualism of Anaxagora.s, and 
in so doing approached more nearly to the older lonians. 

The Last of the lonians whom we need mention is Hippo [gv), 
who, like Archelaus, is intellectually amongst the earlier members of 
the school Ho thought that the source of all things was moisture 
(t6 i>yp6v), and is by Aristotle coupled with Thales {Metaphysics, 
At) 

BiBLiooRArHY — Ritter and Preller, ch i , Zeller’s History of 
Greek Philosophy , J Burnet, Early Greek Philosophy (1892), Fair- 
banks, The Tirst Philosophers of Greece (1898) , Grote, History of 
Greece, ch viii , VfvaXeWitxo.^, History of Ancient Philosophy {16^) , 
Benn, The Greek Philosophers (1883) and The Philosophy of Greece 
(1898); Th Gomperz, Greek Thinkers (Eng trans. vol i, L 
Magnus, 1901). 

lOPHON, Greek tragic poet, son of Sophocles. He gained the 
second prize in 428 b.c., Euripides being first and Ion third. 
He must have been living in 405, the date of the production of 
the Frogs of Aristophanes, in which he is spoken of as the only 
good Athenian tragic poet, although it is hinted that he owed 
much to his father’s assistance. He wrote 50 plays, of which only 
a few fragments remain It is said that lophon accused his 
father before the court of the phratores of being mcapable of 
managing his affairs, to which Sophocles replied by reading the 
famous chorus of the Oedtpus at Colonus (668 ff.), with the result 
that he was triumphantly acquitted. 

See Aristophanes, Frogs, 73, 78, with scholia ; Cicero, De senec- 
Me, vii 22 : Plutarch, Moratia, 785 b , A Nauck, Tragicorum 
Graecorntn fragmenta {1889) , O. Woln, De lophonte poeta (Leipzig, 
1884). 

I.O.U.(“ I owe you ”), a written acknowledgment of a debt. 
It usually runs thus • 

To . I.O,U, pounds. 

(Signed) (Date) . 

An I.O.U., if worded as above, or even if the words “ for value 
received ” are added, does not require a stamp, as it contains 
no terms of agreement. If any such words as “ to be paid on 
such a day ” are added, it requires a stamp. An I.O.U. should 
be addressed to the creditor by name, though its validity is not 
impaired by such omission. Bemg a distinct admission of a sum 
due, it IS prima facie evidence of an account stated, but where 
it is the only item of evidence of account it may be rebutted by 
showing there was no debt and no demand which could fa« 
enforced by virtue of it. An I 0 U. is not negotiable. 

lOVILAE, or Jovilae, a latinized form of titvtlas, the name 
given by the Oscan-spe^ing Campanians in the 5th, 4th and 
3rd centuries b.c. to an interesting class of monuments, not 
yet fully understood. TTiey all bear crests or heraldic emblems 
proper to some family or group of families, and mscriptions 
directing the annual performance of certain ceremonies on fixed 
days. While some of them are dedicated to Jupiter (m a 
special capacity, which our present knowledge of Oscan is 
insufficient to determine), others were certainly found attached 
to graves 

See the articles Osca Lingua, Capua, Cumae and Mbssaph 
The text of all those yet discovered (at Capua and Cumae), with 
particulars of similar usages elsewhere in Italy and other historical 
and archaeolo«cal detail, is given by R S Conway m The Italic 
Dialects (Cambridge, 1897, pp toi ff) A briefer but valuable 
discussion of the chief characteristics of the group will be found 
in R. von Planta's Osktsch-umbrtseihe Grammatih, u 631 ft , 
and a summary description m C. D Bock's Osco-VtuUirian Grammar, 
247. (R.S.C) 

IOWA» a north central state of the United States, situated 
between latitudes 40® 36' ^d 43® 30' N. and between longitudes 
89® 5' and 96* 31' W. It is bound^ N. by Minnesota, E. by the 
Mississippi river, which separates it from Wisconsin arid Illmots, 
S. by Missouri, and W. by the Missouri and Big Sioux rivers, 


which separate it from Nebraska and South Dakota. Its total 
area is 56,147 sq. m., of which 561 sq. m. are water surface. 

Physical Features — Topographically, Iowa lies wholly in the Praine 
Plains Region, part of it havmg been overrun by the Great Ice 
Sheet of the Glacial epoch For the most part the surface is that of a 
praine tableland, moderately roUing, and with a general but 
scarcely perceptible slope, which m the eastern two-thirds is from 
N W. to S E , and m the western third from N E to S W Elevations 
above the sea range from between 1200 to 1675 ft in the N.W to 
500 ft. and less in the S E , the highest point bemg m the vicinity of 
Spirit lake m Dickinson county, the lowest at Keokuk In the 
southern half of the state the height of the crests of the divides 
is very uniform The northern half is more broken and irregular, 
elevations, usually rounded, mmgle with depressions some of which 
are occupied by small shallow lakes or ponds, the charactenstic 
physical features of this region being due to glaciation But the most 
marked departures from the prairie surface are in the N E and S W. 
In the N E the whole of Allamakee and parts of Winneshiek, 
Fayette, Clayton, Delaware, Dubuque and Jackson counties form the 
only dnftless area of the state , m that section cliffs frequently nse 
almost vertically from the banks of a river to a height of from 300 
to 400 ft , and from the summit of the cliff to the crest of the divide, 
a few miles distant, there is another ascent of 300 ft or more ter- 
minating occasionally in knob- topped hills crowned m many instances 
with small cedar Moreover, the largest streams have numerous 
tributaries, and nearly all alike flow circuitously between steep if not 
vertical cliffs or m deep craggy ravines overlooked by distant hilK, 
among which the wagon road has wound its way with difficulty 
In the W., S. from the mouth of the Big Sioux nver, extends a line 
of mound-hke bluffs usually free from rocks, but rising abruptly 
from the flood plain of the Missouri to a height varymg from 100 to 
300 ft. A broad water-parting extending from Spirit lake, on the 
northern border, nearly S to within 60 m of the southern border, 
and thence S E. to Wayne county m the south central part of Iowa, 
divides the state into two dramage systems. That to the E , com- 
prising about two-thirds of the whole area, is drained by tributaries 
of the Mississippi, of which the Dos Moines, the Skunk, the Iowa 
with Its tributary the Cedar, and the Wapsipmicon are the largest, 
streams of long courses and easy fall over beds frequently pebbly in 
the N but muddy in the S , and through valleys broad at their 
sources, well dramed, and gently sloping m the middle of their 
courses, but becoming narrower and deeper towards their mouths , 
that to the W is drained by tributaries of the Missoun, mostly short 
streams takmg their nse from numerous nvulets, flowmg qmte 
rapidly over muddy beds through much of their courses, and m the 
bluff belt along the Missoun havmg steep but grassy banks 200 ft 
in height or more (For geological details, see United States, 
section Geology, ad fin ) 

Flora and Fauna — The predommant feature of the flora is the 
grasses of the praine The former forests of the state were of two 
general classes on the bottom lands along the rivers grew cotton- 
wood, willow, honey-locust, coffee trees, black ash, and elm , on the 
less heavily wooded uplands were oaks (white, red, yellow and bur), 
hickory (bittemut and pi^ut), white and green ash, butternut, 
iron wood and hackberry The growth was heavier, however, m the 
E than m the W , but, it has been estimated, covered m all about 
one-fifth of the area of the state at the time of its first settlemenc 
by the whites. In the N E , also, small cedar and pine are found. 
But everywhere now most of the merchantable timber has been 
cut , in 1900 it 'Noa estimated that there were altogether about 7000 
sq m of woodland in the state The bison and elk long ago dis- 
appeared, but black bear and deer are found m the unsettled part 
of the state Ducks, geese and other water birds are common, 
especially during their migrations 

Climate , — The climate is one of great extremes of heat and cold, 
with a dry winter and a usually wet summer, the prevailing wind of 
winter bemg N W while m summer it not infrequently blows from 
the S W ^th the midwmter isotherm of Montreal and the mid- 
summer one of Washington, D C , pass through the state The rneim 
annual temperature is 47-5® F , the average range of extremes per 
year dunng the decade endmg with 1900 was 136® F , while the 
greatest extremes recorded are from - 43° F. m 1888 to 1 13® F m 1901, 
a difference of 156® F. From 1893 to 1898 the average mean annual 
temperature at Cresco in Howard county, near the N E. comer of the 
state, was 44‘3" F , while at Keokuk in the S E comer it was 52 2® F , 
and as the Isotherms cross the state, especially in the N , their 
tendency is to move S W The ramfall is also very unequal m distn- 
bution throughout the year, as also between the same penods of 
different years, and as between the different parts of the state. 
For while the mean annual precipitation is 31*42 in , 22*48 in , or 
71 % of this, fall during the six months from the ist of April to the 
ist <2 October, or 10 % in wmter, 23 % in autumn, a8 % in spring 
39 % J® summer, June and July being the two wettest months. 
At the same time extremes during the four most critical crop m<mths, 
from the ist of May to the ist of September, have ranged from 6*75 
in mx894tos7*,8in.inj903. Witmn miy one year the precipitation 
IS m general usiudly less in the western piurt of the state than in the 
eastern, the mean oiffecence for all the years of record up to the close 
of 1903 being 2*5 in. ; the western part also is marked by having a 
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still larger per cent of its rain in spring and summer than has the 
eastern. The unequal distribution throughout the state is m much 
larger measure due to local showers. Injury to crops from drought 
and hot winds has occurred about two or thiee times in a decade, but 
liability to injury of the crops from excessive ramfall and hailstorms 
IS greater thw that from a deficiency of moisture Three notable 
tornadoes have swept portions of the state : the Comanche m June 
i860, the Grmnell m June 1882 and the Pomeroy in July 1893 , but 
the greatest area traversed by any of these was less than one-twentieth 
of I % of the total area of the state, and this kind of storm has 
been less destinictive to human life, animals and buildings than the 
hghtning which accon^anies summer showers 

Soil, Agriculture — Its depth, together with its porous nature, 
makes the fertile soil of Iowa capable of withstanding the extremes 
of wet and dry remarkably well, and it is perhaps true that, taken as a 
whole, no other state m the Union has a superior soil for agriculture 
Certamly no other has so many acres of improved land, or so large a 
proportion — from 85 to 90 % — of its land subject to cultivation 
The sod is of four kinds . tdl or drift, alluvial, loess or bluff and geest 
The dark drift, composed chiefly of clay sand, gravel, boulders and 
hme, IS both the soil and subsoil of the greater part (about 66 %) 
of the state, being especially predommant m the N and N W The 
alluvial soil, composed of what has been washed from other soils, 
together with decayed vegetable matter, covers about 6 % of the 
surface of the state and is found in the nver bottoms, of greatest 
extent m that of the Missouri , it varies much in fertility The loess 
soil, chiefly a mixture of porous clay and carbonate of lime, forms tlie 
bluffs bordering the bottom lands of the Missouri and is common m 
the N E Its fertility is not inferior to that of the better drift 
Geest IS found particularly in the north-eastern part of the state , 
It covers less than i % of the area of the state. 

The superior qualities of the soil, together with the usually warm 
and moist months of spring and summer, make Iowa one of the fore- 
most states of the Union in agriculture and stock-raising, especially 
m the production of Indian com, oats, hay and eggs, and m the rais- 
ing of hogs, horses, dairy cows and poultry In comparison with its 
other industries it stands also pre-eminently as an agncultural state , 
for of its 789,404 lalxiurers in 1900, 371,604. or 47 %, were engaged in 
agriculture, 129,006 being engaged in trade and transportation, and 
124,803 in manufactures and mechanical pursuits In 1899 the 
total value of the agncultural products, $365,411,528, was greater 
than that of any other state Of the farms 65 i % were cultivated 
by owners in 1900, a decrease from 76 2 % in 1880 ; and 19 5 % were 
cultivated by cash tenants, an increase from 4*5 % in 1880 After 
1880 the percentage of farms operated by share tenants slowly but 
steadily decreased, falling from 19 4 % m 1880 to 15 4 % m 1900 
Between i88o and 1900 the average number of acres to a farm slightly 
mcreased — from 133 5 acres in 1880 to 1 51 2 acres m 1900 — mstead of 
decreasing as in the older states of the Union , though the increase 
was not nearly so marked as in such states as Nevada, Montana, 
Wyoming and Texas Iowa about equals Illinois in the production 
of both Indian com and oats, nearly 10,000,000 acres or about one- 
third of its improved area usually being planted with Indian com, 
with a yield varying from 227,908,850 bushels in 1901 (according to 
state rejjorts) to 373,275,000 (the largest in the United States, with 
a crop value second only to that of Illinois) in 1906 According to 
the Department of Agriculture in 190^ the acreage was 9,160,000 and 
the yield 270,220,000 bushels (considerably less than the Ilhnois 
crop) ; the yield of oats was 168,364,170 bushels (Twelfth U S 
Census) m 1899, 124,738,337 bushels (U S Department of Agri- 
culture) in 1902, and m 1907 the acreage and crop (e^cater than those 
of any other state) were 4,500,000 acres and 108,900,000 bushels, 
valued at $41,382,000 — a valuation second only to that of Illinois 
In total acreage of cereals (16,920,095 in 1899) it ranked first (Twelfth 
Census of the United States), and m product of cereals was exceeded 
by Illinois only ; m acreage of hay and forage (4,649.378 in 1899) as 
well as in the annual supply of milk (535,872,240 gallons m 1899) it 
was exceeded by New York only In 1905, according to railway re- 
ports, 91,051,551 ID of butter were earned to points outside the state 
It ranked far ahead of any other state m 1908 m the number of its 
hogs (8,41 3,000, bemg 1 5 % of the whole number in the United States), 
Illinois, the second in rank, having only about half as many It ranked 
first m 1900 m the number of horses (1,392,573) ; m the number of 
poultry (about 20,000,000) ; in the annual egg product (99,621,290 
dozen in 1899I ; in the total acreage of all crops (22,170,000) , in the 
total value of agricultural products ; and in the tom value of live 
stock ($271,844,034) In 1899 it ranked fourth in the production of 
baxley (18,059,050 bushels) and in 1907 sixth (14,178,000 bushels). 
The wheat crop has varied from 12,531,304 bushels in 1903, 13,683,003 
bushels in 1905, 7,653,000 bushels in 1907 (according to me U S. 
Department of A^culture), to 22,769,440 bushels (Twelfth Census) 
in 1899. Potatoes, apples and sr^ fruits are grown successfully 
For the most part the several crops are quite evenly distribute 
throughout the state , but nearly all the wmter wheat is grown m 
the S. and N W., spring wheat most largely in the N W , bariey 
mostly m the N , flax-seed and praine hay in the N E 
Minerals — ^The first mines to be worked in Iowa were those for lead 
and zinc at Dubuque and to tiie northward These are little mmed 
at present, only no tons of lead ore and 516 tons of zinc ore being 
taken from the mines in 1908 Of more promise is the gypsum deposit 


extending over an area of about 50 sq m. in the vicinity of Fort Dodge 
(Webster county), from which was taken in 1908 a product valued 
at $565,645, havmg increased to that figure from $45,819 in 1898 
Limestones and sandstone are also profitably quarried, the value of 
the product m 1908 being $530,945 for limestone and $2337 for 
sandstone. The prmcipal mineral of Iowa, however, is bituminous 
coal, it ranked m 1908 eighth among the ci>al>producing states 
of the Union, its product bemg valued at $11,706,402. The beds he 
in tlio southern half of the state, extending under acxmt two-fifths of 
its surface. 

7 rode and Commerce — The manufactures of Iowa are chiefly such 
as have to do with the products of the farm Meat packing is the 
most important, the product of this industry amounting in 1900 to 
$*5>695.044> ai'd m 1905 to $30,074,070, an increase of 17 % in this 
period, m 1900 the state was seventh, in 1905 sixth, among the states 
in the value of this industry, pnxluctng in each year 3 3 % of the 
total Next m importance is the manufacture of dairy products, 
the value of which m 1900 was $15,846,077 (an increase of 50 3 % in 
ten years) and m 1905 was $15,028,326 , at both censuses the state 
ranked tliird in the v^ue of cheese, butter, and condensed milk and 
of food preparations, which were valued at $6,934,724 m 1905 
Flour and gnst-miU products ranked third both in 1900 and 1905, 
the value of the product for the later year bemg $12,099,493, an 
mcrease of 9 9 % over the value for the earlier Among the lesser 
manufactures are lumber and timber products (value m 1905, 
$5,610,772), most of the raw maienal being floated down on rafts 
from Wisconsin and Minnesota The largest centres of industry arc 
Sioux City, Davenport, Dubuque, Dcs Moines, Burlington and Council 
Bluffs In 1905 the gross value of the manufactured product (of 
estabhshments on the factory system) was $160,572,313, as against 
$132,870,865 in 1900, an increase of 20 8 % , whereas, even includ- 
ing the products of smaller establishments not technically factories, 
the value of the product in 1850 was only $3,551,783, and in 1880 
was only $71,045,926 

The means of transportation is afforded chiefly by the steam rail- 
ways, of which the state had 9,907 44 m m January 1909 Scarcely 
a farm is more than 6 or 8 m from a railway station , and only three 
other states have a greater railway mileage The great period of 
railway building m Iowa was during the twenty-five years immedi- 
ately following the close of the Civil War, the railway mileage being 
only 655 m in i860 The several roads are under the management 
of twenty-seven companies, but about 75 of the business is done by 
the Chicago Burlington & (^incy, the ChicMo & North-Western, the 
Chicago Milwaukee & St Paul anil the Chicago Rock Island & 
Pacific Electnc mterurban railways are increasing in importance 
for freight and passenger service In 1908 about 225 m of such 
railways were in operation Transjxirtation facilities by water are 
affordw by the Mississippi river The former difficulties with the 
Des Moines Rapids of the Mississippi (which are passable for rafts 
and light boats at high water) have been overcome by a canal from 
Keokuk to Montrose constructed by the National Government 
Other federal improvements undertaken are a harbour at Muscatme, 
a harbour of refuge below Davenport and channel improvements at 
Chnton 

Population — The population of Iowa m 1850 was 192,214; 
in i860, 674,913, m 1880, 1,624,615, in 1890, 1,911,896 , in 1900^ 
2,231,853; in 1910, 2,224,771. The state census (1905) showed 
a total of 2,210,050, a decrease in five years of nine- tenths of 1 % 
Of the population in 1905, 1,264,443 (57*2%) were native 
whites of native parentage, 648,532 (29-3 %) were native whites 
of foreign parentage, 289,296 (12 8 %) were foreign-born and 
14,832 (07 %) were coloured, including 346 Indian-*. The 
Indians, a remnant of the Sauk and Foxes, are most unprogressive, 
and are settled on a reservation in Tama county m the east- 
central section of the state. 


In 1906 it was estimated that there were 788,667 communicants 
of all religious denominations ; of these 207,607 were Roman 
Catholics; 164,329 Methodists; 117,668 Lutherans; 60,081 
Presbyterians , 5^,948 Disciples of Christ ; 44,096 Baptists ; 
37,061 Congregationalists ; 1 r,68i members of the German 
Evangelical Synod ; and 8990 Protestant Episcopalians 
The rural element of the population is large, though it is not in- 
creasing as rapidly as the urban , and no other state in the Union 
IS so uniformly settled. There were in 1905 seven cities with a 
population of 25,000 or more ; twenty with 8000 or more ; 
and thirty-seven with 4000 or more. Between 1890 and 1900 
the urban population mcreased 38-3 %, while the rural increased 
14*6 %. The chief cities are Dm Moines (pop in 1905, 75,626), 


Dubuque (41,941), Davenport (39,797), Sioux City (40,952), 
Cedar Rapids (28,759), Council Bluffs (25,231) and Burlington 
(25,318). 

Government . — ^There is comparatively little in the political 
institutions of Iowa dissimilar to those of other states of the 
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Union ; they show m recent years a tendency toward ^eater 
centralization — m boards, however, rather than in individual 
officers. The constitution now in force was adopted in 1857, 
the constitution of 1846 having been superseded chiefly on 
account of its prohibition of banking corporations. The present 
one admits of amendment by a vote of a majority of the members 
of both houses of the legislature, followed by a majority vote 
of the electors in the state voting on the amendment ; and by 
this process it was amended m 18^, 1880, 1884 and 1904. The 
present constitution also provides that the question, " Shall 
there be a conv'enUon to revise the constitution and amend 
the same ? ” shall be submitted to the people once every ten 
years (beginning with 1870), but the affirmative vote taken in 
accordance with this provision has hitherto been small. The 
suffrage now belongs to all male citizens of the United States 
at least twenty-one years of age who shall have resided m the 
state for six months, and in some one county sixty days preced- 
ing an election, except idiots and persons insane or convicted 
cf some infamous enme. Tlie franchise was conferred on 
negroes by an amendment adopted in 1868. Prior to 1904 
elections were annual, but by an amendment of that year they 
became biennial 

The central executive and administrative authority is vested 
in a governor, a lieutenant-governor, an executive council, 
several boards and a few other officers The governor and the 
lieutenant-governor are elected for a term of two years, and the 
qualifications for both offices require that the incumbents shall 
be at least thirty years of age and shall have been for two years 
immediately before their election residents of the state Under 
the Terntorial government when first organized the governor 
was given an extensive appointing power, as well as the right 
of an absolute veto on all legislation, but this speedily 
resulted in such friction between him and the legislature that 
Congress was petitioned for his removal, with the outcome that 
the office has since been much restricted m its appointing power, 
and the veto has been subjected to the ordinary United States 
limit, t e. it may be overridden by a two-thirds vote of both 
houses of the legislature. Members of boards of regents or 
trustees of state institutions are for the most part elected by 
the General Assembly , railway commissioners are elected by the 
state electors , while m the case of the few appointments left 
for the governor, the recommendation or approval of the 
executive council, a bianch of the legislature, or of some board, 
is usually required He, however, is himself a member of the 
executive council as well as of some important boards or com- 
missions, and it is in such capacity that he often has the greatest 
opportunity to exert power and influence His salary is I5000 
per annum (with $600 for house rent and J800 as a member 
of the executive council). The executive council, composed of 
the governor, secretary of state, auditor of state and treasurer 
of state, all elected by the people for a term of two years, has 
extensive powers. It supervises and audits the accounts of 
state departments, directs the taking of the census, transfers 
cities from one class to another in accordance with census returns, 
constitutes the board for canvassing election returns, classifies 
railways, assesses railway and other companies, constitutes the 
state board of equalization for adjustii^ pxc^rty valuations 
between the several counties for taxing purposes, supervises the 
incorporation of buildup and loan associations, appoints the 
board of examiners of mine inspectors and hsis many other 
powers. Among other state boari^ the more important are the 
bosurdi cif railro^ commiasKmers, the board of owitrol of state 
mstitutions, the board of health, and the bftwd of educational 
examiners 

The state legislaUue, or JiJeneral Assembly, composed of a 
senate and a house of representatives, sits biennially at Des 
Moines. Senators are elected for a term of four years, one from 
each of filty senatorial districts, the term of , one-half expiring 
every two years Senators must be at least twenty-five years of 
age and residents of the state for one year at the time of Action. 
Representatives are elected for a term of two years, one from »ch 
of the nmety-nine counties, with an additional one from each 


of the counties (not exceedir^ nine) having the largest pecula- 
tion , the ratio of representation and the apportionment of the 
additional representatives from the larger counties is fixed by the 
General Assembly. The qualifications for representatives differ 
from those for electors only in that they must have been residents 
of the state for one year at the time of election, the disq[uaUfica- 
tion of negroes for sitting in both senate and house having been 
removed by an amendment adopted m z88o. No bill can pass 
either house without the assent of a majority of all the members 
elected to that house ; the governor is allowed three days (Sunday 
excepted) in which to veto a bill. 

The state judiciary consists of a supreme court of six judges 
and a district court of fifty-three judges, from one to four in each 
of twenty districts. The supreme court has three sessions a year, 
while each district-court judge is directed to hold at least one 
session a year in each county of his district, and no two district- 
court judges may sit together on the same case The supreme 
court has appellate jurisdiction in chancy cases only, but may 
correct errors at law m other cases. Tne district court has 
general, original and exclusive jurisdiction in all matters civil, 
criminal and probate not expressly conferred on an inferior court, 
and may hear appeals from inferior courts, boards or officers. 

For pui poses of administration and local government the state is 
divided into ninety-nme counties, each of which is itself divided into 
townships that are usually 6 m. square The township may be 
divided into school districts and highway districts, but in these 
matters option lias resulted m irregularity J£ach county has its own 
admmistxdtive boards and ofheers , and there are two justices of the 
peace and two constablo.s for every township The board of super- 
visors, consisting of not more than seven members, elected for a term 
of three years, 1^ the caie of county property and the management 
of county business, includmg highways and bndges , it fixes the rate 
of county taxes wiUim presenbed umits, and levies the taxes foi 
state and county purposes. The officers of the township are three 
trustees, a clerk and an assessor Tlio trustees are elected for a term 
of tluree years, the dork and assessor for two years All taxable 
property of the state, that of corporations for the most part excepted, 
IS assessed by the township a.sscssor 

The municipal corporations are civil divisions quite mdependent of 
the county and township system They arc divided into cities pf the 
first class, cities of the second dass and towns, besides a few cities 
with special charters Cities pf the first class are those havmg a 
population of 15,000 or over, cities of the second class are those 
having a population of 2000 but less than 15,000 , ah other municipal 
corporations, except cities with special charters, ace known as in- 
corporated towns In all these aties and towns a mayor, council 
and vanous officers are elected, and also a pohee judge in uties of tlie 
first dass where there is no superior court By a law of 1907 cities 
with a population of 25,000' or more may adopt a commission form 
of government, with a mayor and four counwlmcn elected at large on 
a non-partisan ticket 

Unaer the laws of Iowa a wife enjoys property rights equal to tlioso 
of her husband The expenses of me family, indiid.mg the education 
of the children, are chargeable alike upon the property of either or 
both Otherwise, the wife may control her property as if single, and 
neither is liable for what are d^rfy the debts of the other In case of 
the death pf either, one- third of the pioperty of tlie deceased becomes 
that of the survivor A homestead cannot be conveyed or en- 
cumbered without the consent pf both husband and wife, if held 
by a married man, VMf a homestead, to the value of $500, is 
exeinpt from ItabUity for debfe postdating the purchase, uofess 
for improvements on the property. A petition for a divorce 
may be presented after a residwce wifhm the etate of one year 
immediatdy preceding, and a decree may be granted against the 
defendant if judged guilty of adulxery, deseruon for two years 
wA^ut reasonable cause, habitnaf drunkemtosy, such inhuman 
tEeatmimt as to endanger the life .of the pfamUfi, or if convicted of 
felony after marriage In 18S2 an amendment to the constitvitum 
was pass«^ prohibiting the manufacture and the of mtoxicafmg 
honors within the state In Ajprd 1883 the .Supreme Court pro- 
npvmced thi3 amendqaaat layahd on the ^und pf urc^ulanty m 
riiftowfeng rt, whereupwBi the legislature provided for *h hke pro- 
luhitian in an ordfaiaiy jstatvtte But attempts to execute this were 
S9 nm&uccessful that it has been succeeded by a law impasing what 
IS known as the " mulct tax,” which requures the payment of ffioo m 
qrwrterly instalments for a Ucance to sell such liquors and places a 
hea for the whole amount on the real property m use for the business 
One-half the proceeds goes to the county and one-half to the mumci- 
pahty or township m which the liquor is sold The exceptional 
dependence of Iowa on eastern markem has given more than -ordinary 
prommence to railway legislation, and the cQ^mt of interests between 
the railways and the shippers has agitated the state tor forty years, 
various attempts bmng made to regulate freight rates by fegal 
enactment. In X$a8 an electiye c o m m issi o n was established with 
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power to fix maximum rates, which has met with general «ommeo<la> 
tion throughout the country. 

The chantable, penal and reformatory institutions of the state 
are aU under a “ Board of Control of State InsbtntionB/* composed 
of three electors appointed by the governor and approved by two- 
tfairds of the senators, careful provision being made also to prevent 
the board from becoming subject to either TOlitical p^-ty. The 
institutions under its charge include a Soldiers? Orphans' Home at 
Davenport, a Soldiers’ Home at Marshalltown, a College for the Blind 
at Vmton , a SchocA for the Deaf at Council MuSs , an Institution for 
Feehle-mmded Children at Glenwood , an Industrial School for Boys 
at Eldora , an Industrial School for Girls at MitchellviUe , and, at 
Oakdale, a Sanatonum for the Treatment of Tuberculosis The Board 
of Control of State Institutions has supervisory and inquisitorial 
powers over all county and private institutions m the state m which 
msane are kept, and over homes for hiendless children maintamed by 
societies or mstitutions In 1907 the General Assembly passed a law 
under which the indetermmate sentence was established in the state, 
and the governor appomts a Board of Parole of three members, of 
whom ope must be an attorney and not more than two are to bel^g 
to the same pohtical party 

EdMctttton — The percentage of ilhterates (t e both those unable to 
read and write and those unable to write) ten years of age and over, 
according to the census returns of 1900, was only 23, of all the other 
states of the Union, Nebraska alone made such a good return. But 
teachers were poorly paid, and fourteen schools have been closed at a 
time within a single county from want of teachers However, there 
are laws requirmg that each school be taught at least six months m 
a year, and that children between the ages of seven and fourteen 
attend for at least twelve consecutive weeks, and for a total of 
sixteen weeks in every year In 1905-1906 male teachers received 
on an average $63 97 per month, women teachers, I43 41 Although 
the electors of each school destnet have ample powers reserved to 
them, m actual practice matters are attended to chiefly by an elected 
board of directors The county administration is in the hands of a 
board of education and a supermtendent. The school tax was de- 
rived m 1903-1906 from interest on the state’s permanent school 
fund — amountmg to 2 3 % of the total tax, and distributed in 
proportion to the population of school age . fiom a 1 to 3 mill coimty 
tax, amounting to 3 2 % of the whole , and from local or district 
taxation, 92 5 % of the entire tax A law of the state provides for 
the establishment of a county high school whenever a majonty of the 
electors of a county desire it, but m 1902 only one county (Guthrie 
county) had such a school The number of pubUc high schools in 
towns and cities, however, increased from 256 in 1893 to 345 m 1903 
TTie state established a university at Iowa City m 1847, a State 
Agricultural College and Model Farm m 1838 (opened at Ames m 
1869 as the Iowa State College of Agriculture and the Mechanic 
Arts), an Agricultural Expenment Station in 1887, an Engmeenng 
Experiment Station in 1904, and a normal school at Cedar Falls in 
1876 

At the head of the whole system is the state supermtendent of 
public instruction, assisted by a board of educational examiners 
In 1901 the total receipts for school puiposes were 16,001,187 , and 
the total disbursements 13,813,541 , m 1906 the receipts were 
$7,126,162 12 and the disbursements $6,950,580 27 The pupils 
enumerated m 1906 were 707,843 Educational institutions not 
supported by the state mchide • Iowa Wesleyan University 
(Methodist, opened m 1S42I at Mt Pleasant , Iowa College (Congre- 
gational, 1848) at Gnnnell . Central Umversity of Iowa (Baptist, 
1853) at Pella , Cornell College (Methodist, 1857) at Mt Vernon , 
Western College (United Brelhren, 1856) at Toledo, Upper Iowa 
University (Methodist Episcopal, 1857) at Fayette , Leaner Clark 
College (United Brethren, 1857) at Toledo , Lenox College (Presby- 
terian, 1859) at Hopkinton , Luther College (Norwegian Evangehcal 
Lutheran, 1861) at Decorah ; Des Moines College (Baptist, 1865) at 
Des Momes ; Tabor College (Congregatmaal, 1866) at Tabor ; 
Simpson College (Methodist, 1867) at Indianola , Wartburg KoUege 
(Lutheran, 1868) at Clinton ; Amity College (Non-sectanan, 1872) 
at College Springs , German College (Methodist Episcopal, 1873) at 
Mt Pleasant ; Penn CoUm (Fnends, 1873) at Oskaloosa , St 
Josef^'s College (Roman f^tholic, 1873} at Dubuque. Parsons 
College (Presbyterian, X875) at Fairfield , Coe College (Presbyterian, 
1881) at Cedar Rapids , Drake University (Disciples of Christ, 1881) 
at Des Moines, Palmer CoU^e (Disciples of Christ, 1889) at 
Legrand ; Buena Vista O^ege (Presoytenan, 1891) at Storm Lake ; 
Charles Oty CoU^ (Methodist J^nscofaL 1891) at Charles City , 
Momingside College (Methodist EpiscopaL 1894) at Sioux City, 
Graceland College (Reorganized Church of Latter Day Saints^ 1895) 
at Lamoni 

Finance — The taxing system of Iowa embraces a general property 
tax, corporation taxes (imposed on the franchises ox on either the 
capital stock or tiie st<^ m the hands of sbar^older^, taxes on 
certain businesses and a collateral inhentance tax ^veral im- 
portant attempts have been made to effect a segregation as between 
state and local taxes, but for the most part without success. For 
the year ending June aotb, 1908, the receipts of the state from 
all sources were $3,663,154 67, and the total expenditure was 
$3, 891, 843*81 The full value of all property, accordmg to assess- 
ment of 1904, IS $2,567,330,328 The state has no bonded debt, and 


the ooostituUon forbids it to incur debts exceeding in the aggregate 
a quarter of a million dollars, except for warlike purposes or for some 
single work to which the people give their consent by vote ; the 
constitution also forbids any county or municipal corporation from 
incurring an mdebtedness exceeding 5 % of the value of its taxable 
pooperty. When first admitted mto the Union, Iowa had a strongly 
pronounced antipathy to banks This was largely overcome by the 
year 1857, and yet the constitution of that date prohibits any 
legislation of primary importance relating to banks without referring 
the matter to a direct vote of the people. The number of banks and 
the amount of bankmg business has, nevertheless, rapidly mcreased 

History. — Iowa, as a pwirt of the whole Mississippi Valley, was 
taken into the formal possession of France in 1682 ; in 1762 as a 
part of the western half of that valley it was ceded to Spam , 
in 1800 it was retroceded to France ; in 1803 was ceded to the 
United States ; from 1804 to 1805, as a part of the District of 
Louisiana, it was under the government of Indiana Territory , 
from 1805 to 1812 it was a pi^ of Louisiana Territory j from 
1812 to 1821 a part of Missouri Territory ; from 1821 to 1834 a 
part of the unorganized territory of the United States ; from 
1834 to 1836 a part of Michigan Territory , from 1836 to 1838 
a part of Wisconsin Territory, In 1838 Wisconsin Territory 
was divided, the western portion being named Iowa, and out of 
this the state with its present bounds was carved in 1846 

The name Iowa (meaning “ sleepy ones ") was taken from 
a tnbe of Siouan Indians (probably of Winnebago stock), which 
for some time had dwelt in that part of the country and were 
still there when the first white men came — the Frenchmen, 
Marquette and Joliet, m 1673 and Hennepm in 1680 Early m 
the next century the Sauk and Foxes, vanquished by the Freni h 
m Michigan, retreated westward, and in their turn largely 
supplant^ the lowas Thither also came Juhen Dubuque, a 
French Canadian, to trade with the new occupants He dis- 
covered lead mines on and near the site of the city which now 
bears his name, m 1788 obtained an Indian grant or lease of 
about 21 sq. m , established there a settlement of miners and 
continued his mining operations, together with a trade m furs, 
until his death m i8io. The Indians refused permission to others 
to work the mines, and when intruders attempted to do so without 
It United States troops protected the red man’s rights, especially 
from 1830 to 1832. But Black Hawk’s war policy soon resulted 
in letting the white man m ; for the war which he instigated 
was concluded m 1832 by a cession to the United Slates of nearly 
9000 sq. m , embracing much of what is now the district of the 
Iowa lead and zinc mmes. Without further waiting, though 
still m the face of the Act of Congress of 1807 prohibiting such 
settlements, the frontiersmen rushed in to mine and to farm, 
and government was established through voluntary associations. 
Such proceedings of these associations as related to claims to 
land were later recognized by the United States authorities, 
whole such as related to the establishment of schools were tolerated 
for a time by the state government Iowa, having separated 
from Wisconsin in 1838 on account of lack of courts for judicial 
relief, the question of applying for admission into the Union as 
a state was voted on as early as 1840, the Territory in that year 
having a population of 43,112 ; but the measure was defeated 
then, as it was again m 1842, by those who most wished to avoid 
an mcrease of taxes. In 1844, however, the vote was otherwise, 
a convention was called, a constitution framed and apphcation 
for admission made. The question of boundaries, to which the 
question of slainery gave nse, then became the cause of delay, 
but the Territory became a state in 1S46. 

Dunng the period m which the question of adonssion was under 
consideration, the Whigs opposed the measure, while the Demo- 
crats carried it through and rentamed in power until 1854 ; but 
ever since 1857 the state has been preponderantly Kepublican in 
all national campaigns j and whh but two exceptions, m 1889 
and 1891, when liquor and railroad l^^lation were the leading 
issues, has elected a Republican state admmistration. Neverthe- 
less there has always bem a strong sentiment m the state urging 
that corporations be held more in check, and its industries are 
not such os to receive a large benefit directly from tariff legislation. 
As a consequence there has been a tendwicy towards the forma- 
tion of two opposmg elements within the dominant party ; the 
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more radical seeking the promotion of what since 1902 has been 
known as the “ Iowa Idea," which in substance is to further 
the expansion of the trade of the United States with the rest of 
the world through the more extended application of tariff 
reciprocity, and at the same time to revise the tariff so as to 
prevent it from “ affording a shelter to monopoly." 

GovBRNons OF Iowa 
Temtonal 

Robert Lucas . Democrat 1838-1841 

John Chambers . . Whig 1841-1845 

James Clark . . Democrat 1845-1846 

State 

Ansel Bnggs . . Democrat 1846-1850 

Stephen Hempstead . „ 1850-1854 

James Wilson Grimes . Whig and Free-Soil 

Democrat 185.1-1858 

Ralph P Lowe . . . Republican 1858-1860 

Samuel Jordan Kirkwood „ 1860-1864 

William Milo Stone . . „ 1864-1868 

Samuel Merrill . „ 1860-1872 

Cyrus Clay Carpenter „ 1872-1876 

Samuel Jordan Kirkwood „ 1876-1877 

Joshua Giddings NewboUP ,, 1877-1878 

John Henry Gear . ,, 1878-1882 

Buren Robinson Sherman ,, 1882-1886 

William Larrabee . „ 1886-1890 

Horace Boies . . Democrat 1890-1894 

Frank Darr Jackson . Repubhcan 1894-1896 

Francis Marion Drake . ,, 1896-1898 

Leshc Mortier Shaw . . 1898-1902 

Albert Baird Cummms . „ 1902-1909 

B F Carroll . . ,, 1909- 

Bibliooraphy — Publications of the Iowa Geological Survey (Des 
Moines, 1868) , Iowa Weather and Crop Service (Des Moines, 1889) . 
U.S. Census , F. H Dixon, State Railroad Control, with a History of its 
Development in Iowa (New York, 1896), a detailed history of the 
control of Iowa railways through the commission system , B F 
Shambaugh, History of the Constitution of Iowa (Des Moines, 1902) , 
Jesse Macy, Institutional Beginnings in a Western State in Johns 
Hopkins University Studies in History and Political Science (Balti- 
more, 1894) , H M Bowman, The Administration of Iowa, a Study 
in Centralization (New York, 1903), an able presentation of the present 
administrative system in the light of its historical develimment , 
William Salter, Iowa, the first Free State in the Louisiana Purchase 
(Chicago, 1905) ; B. F Shambaugh, Documentary Material relating 
to the History of Iowa (Iowa City, 1^7), and The Messages and Pro- 
clamations of the Governors of Iowa (Iowa City, 1903-1904^ , Annals 
of Iowa, 3 series Senes x. The Annals of the State Historical Society 
of Iowa (Iowa City and Davenport, 1863-1874) , Scries 2, vol 1 , 
The Annals of Iowa', vol li , Howe’s Annals of Iowa (Iowa City, 
1882-1884) , Senes 3, The Annals of Iowa, pubhshed by the Histoncal 
Department oi Iowa (Des Moines, 1893- ) , towa Historical 

Record llo-wn City, 1885-1902) ; Iowa Journal of History and Politics 
(Iowa City, 1903 seq ) ; and G T, Flom, Chapters on Scandinavian 
Immigration to Iowa (Iowa City, 1907). 

IOWA CITY, a city and the county-seat of Johnson county, 
Iowa, U S A., on Iowa river, about 120 m. E. of Des Moines. 
Pop. (1890) 7016 ; (1900) 7987, of whom 1355 were foreign 
bom ; (1905, state census) 8497. is served by two branches 
of the Chicago Rock Island & Pacific railroad, and by the Iowa 
City & Cedar Rapids Interurban railway (electric), of which it 
is a terminus. The ground on which the city is built forms an 
amphitheatre surrounded for the most part by hills and bluffs. 
Iowa City IS the seat of the state university of Iowa, of Iowa 
City Academy, of the library of the State Historical Society and 
of the state Sanatorium for the Treatment of Tuberculosis. 
The university, organized m 1847, occupying the old State 
(Dapitol grounds, is an mtegral part of the public school system 
of the state, and is under the control of a board of regents, 
consisting of the governor, the superintendent of public instruc- 
tion and eleven members, elected — one from each congressional 
district — by the General Assembly . The university’s preparatory 
department was opened m 1855 and contmued until 1879 > 
first collegiate session was in 1856-1857, but durmg 1858-1860 
the collegiate department was closed. The institution embraces 
a college of liberal arts (i860), with a school of political and 
J As beutenant-govemor, Newbold served for the unexptred 
portion of the term to which Kirkwood wais elected ; Kirkwood 
resigned on the 1st of February 1877, having been chosen United 
States senator 


social science (1900) — ^which offers courses in commerce, adminis- 
tration, modem history and practical philanthropy — and a school 
of education, first opened in 1907, to tram secondary and college 
teachers and school principals and superintendents ; a college 
of law (1868) ; a college of medicme (1870), includmg a traming 
school for nurses (1897); a college of homoeopathic medicine 
(1877), including a nurses’ training school (1894); a college 
of dentistry (1882) ; a college of plmrmacy (1885) ; a graduate 
college ; a college of applied science (1903), with courses in civil, 
electrical, mechanical, mining, municipal and sanitary engineer- 
ing and courses in chemistry , a summer school for teachers and 
librarians and a university extension department. Affiliated 
with the university is a school of music. The university’s 
income is derived from the proceeds of invested funds and lands 
originally given by the United States, from permanent appro- 
priations by the state and from the proceeds of a one-fifth mill 
tax to be used for buildings alone In 1907-1908 the institution 
had 28 buildmgs (including the old State Capitol, built in 1840), 
a teaching and administrative force of nearly 200 members 
and 2315 students, of whom 1082 were in the college of liberal 
arts , the university library had about 65,000 volumes (25,000 
were destroyed by fire in 1897), and the university law library, 
14,000 volumes ; and the total income of the university was 
about $611,000. In 1908 the library of the State Historical 
Society of Iowa, housed in the Hall of the Liberal Arts of the 
university, numbered about 40,000 volumes. Iowa City has a 
considerable variety of small manufacturing establishments. 
In 1839 Iowa City was selected as the site for the seat of govern- 
ment of the newly created Territory of Iowa. The legislature 
met for the first time in 1841 and continued to hold its sessions 
here until 1857, when Des Moines, on account of its more central 
position, was made the capital. 

IPECACUANHA.^ The root used in medicine under this name 
is obtained from Psychotrta (or Uragoga) Ipecacuanha, a small 
shrubby plant of the natural order Rubiaceae. It is a native of 
Brazil, growing in clumps or patches in moist shady forests 
from 8** to 22** S , and is also found in New Granada and probably 
in Bolivia. The drug of commerce is procured chiefly from the 
region lying between the towns of Cuyaba, Villa Bella, Villa 
Maria and Diamantina in the province of Matto Grosso, and 
near the German colony of Philadelphia, north of Rio Janeiro. 
Ipecacuanha, although in common use in Brazil, was not em- 
ployed in Europe previous to 1672 In France within a few 
years after that date it foi’med the chief ingredient in a remedy 
for dysentery, the secret of the composition of which was purchased 
by the French Government for 1000 louis d’or, and made public 
in i688. The botanical source of ipecacuanha was not accurately 
known until 1800. The root appears to be possessed of very 
great vitality, for in 1869 M'Nab, of the Botanical Gardens of 
Edinburgh, discovered that so small a portion as yV of loch of 
the annulated root, placed in suitable soil, would throw out a 
leaf-bud and develop into a fresh plant, while Lindsay, a gardener 
in the same establishment, proved that even the leaf-stalk is 
capable of producing roots and buds ; hence there is but little 
probability of the plant being destroyed in its native habitat. 
The great value of the drug in dysentery, and its rapid increase 
in price from an average of 2s. q^d. per lb m 1850 to about 8s. 9d 
per lb in 1870, led to attempts to acclimatize the plant m India, 
which, however, have not hitherto proved to be a commercial 
success, owing to the difficulty of finding suitable spots for its 
cultivation, and to its slowness of growth. Like other dimorphic 
plants, ipecacuanha ripens seeds best when cross-fentilized, and 
presents various forms. Two of these were described by the late 
Professor F. M. Balfour of Edinburgh, one distinguished by 
havii^ a woody stem, firm elliptic or oval leaves, with wavy 
margins and few hairs, and the other by an herbaceous stem, 
and leaves less coriaceous in texture, more hairy and not wavy 
at the margins. This diversity of fom is most apparent in 
young plants, and tends to disappear with age. 

* The name is the Portuguese form of the native word i-pe-kaa- 

S idne, which is said to mean " road-side sick-making plant " (Skeat, 
tym Diet. 1898). 
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Ipecacuanha root occurs in pieces about s or 3 lines in thickness, 
of a greyish-brown or reddish-brown tint externally, having a 
nn^ed or annulated surface (see r in fig.), and exhibiting a 
white or greyish intenor and a hard wiry centre. It has a famt 
rather musty odour, and a bitterish taste. It is usually mixed 
with more or less of the slender subterranean stem, which has a 
very thin bark, and is thus easily distinguished from the root. 
The activity of the drug resides chiefly in the cortical portion, 
and hence the presence of the stem diminishes its value. The 
variety imported from Colombia and known as Cartagena 
ipecacuanha differs only in its larger size and in being less 
conspicuously annulated. Ipecacuanha owes its properties to 
the presence of rather more than i % of the alkaloid emetme, 
which, with the exception of traces, occurs only in the cortical 



Ipecacuanha Plant (about | nat. size), i, 2, Flowers cut open, 
showmg short-styled (i) and long-styled (2) forms , 3, Flower after 
remove of corolla, showing the inferior ovary (o), the small tootheil 
calyx (c), and the style (5) with its forked stigma , 4, Ovary cut 
lengthwise showing the two chambers with the basaily attached 
ovules ; r, annulated root. 

portion of the root It is a white amorphous substance, with the 
formula Cj^Ha^NO,, It has a bitter taste, no odour, and turns 
yellow when exposed to air and light. TTiere are also present 
a volatile oil, starch, gum, and a glucoside, which is a modifica- 
tion of tannin and is known as ipecacuanhic acid. The dose 
of the piowdered root Is i to 2 grains when an expectorant 
action is desired, and from 15 to 30 grains when it is given as 
an emetic, which is one of its most valuable functions. The 
Pharmacopoeias contain a very large number of preparations of 
this substance, most of which are standardized. A preparation 
from which the emetine has been removed, and known as 
“ de-emetized ipecacuanha,” is also in use for cases of dysentery 
When ^plied to the skin, ipecacuanha powder acts as a 
powerful imtant, even to the extent of causing pustulation. 
When inhaled it causes violent sneezing and a mild inflammation 


of the nasal mucous membrane, resembling a common cold m 
the head. It has feeble antiseptic properties Small doses of 
ipecacuanha act as a stimulant to the secretions of the mouth, 
stomach, intestine and liver. The drug, therefore, increases 
appetite and aids digestion Toxic doses cause gastro-ententis, 
cardiac failure, dilatation of the blood-vessels, severe bronchitis 
and pulmonary inflammation closely resembling that seen m 
ordmar>’ lobar pneumonia. In this respect and in its action on 
the skin, the drug resembles tartar emetic Ipecacuanha is ver\’ 
frequently used as an expectorant in cases in which the bronchial 
secretion is deficient. Its diaphoretic properties are employed 
in the pulvts tpecacuanhae compostius or Dover’s powder, which 
contains one part of ipecacuanha powder and one part of opium 
in ten. 

Other plants to which the name of ipecacuanha has been popularly 
applied are American ipecacuanha (Gillema shpulacta), wild ipeca- 
cuanha (Euphorbia Ipecacuanha), bastard ipecacuanha (Ascieptai 
curassavtca), Guiana ipecacuanha (lioerhavta decumbens), Venezuela 
ipecacuanha (Sarcostemma glaucuni), and ipecacuanha des Allemands 
(Vtncetoxicum officinale) All these possess emetic properties 
to a greater or less degree 

The term poava is applied in Brazil to emetic roots of several 

f enera belonging to the natural orders Rubiaceae, Violaceae and 
'olygalaceae, and hence several different roots have from time to 
time been sent over to England as ipecacuanha , but none of them 
possesses the ringed or annulated appearance of the true drug Of 
these the roots of Jomdtum Ipecacuanha, Rtchardsoma scabra and 
Psychotna enteiica are those which have most frequently been 
exported from Brazil 01 Colombia 

IPEK (Slav Fetch, Lat Pesetum), a town of Albania, 
European Turkey, m the vilayet of Kossovo and s>anjak of 
Noviba/ar, 73 m E N E of Scutari, near the eastern base of 
the Mckra Planina, the Montenegrin frontier, and the head- 
waters of the Ibar and White Drin Pop. (1905), about 15,000, 
principally Albanians and Serbs A small stream bearing, like 
several others in the Balkan peninsula, the name of Bistntza 
(the bright or clear), flows through the town On one of the 
neighbouring heights is situated the monastery of Ipek, founded 
by Archbishop Arsenius in the 13th century, and famous as the 
seat until 1690 of the patriarchs of the Servian church. The 
buildings are surrounded by thick walls, and comprise a large 
central church (Our Lady’s), and two side chapels (the Martyrs’ 
and St Demetrius’), each surmounted by a leaden cupola. The 
church dates from the i6th and 17th centuries Among its 
numerous objects of interest are the white marble tombs of 
Arsenius and other chiefs of the Servian church, and the white 
marble throne on which the patriarchs were crowned. Ipek has 
been incorrectly identified by some waters with Doclea or 
Dioclea (Dukl6 in Montenegro), the birthplace of Diocletian, 
and the capital of a small principality which was overthrown 
by the Bulgarians m the nth century. 

See Barth, Retse durch das Innere der europAtschen Turket (Berlin, 
1864) : A P Irby and G M M Mackenzie, Traicls tn the Slavonic 
Provinces of Turhev (1877) , M E Durham, Through the Lands of the 
Serb (London, 1904) 

IPHICRATES, Athenian general, son of a shoemaker, flourished 
m the earlier half of the 4th century b c He owes his fame as 
much to the improvements which he made in the accoutrements 
of the peltasts or light-armed mercenaries (so called from their 
small round shield, TreAxTy) as to his military successes Increas- 
ing the length of their javelins and swords, substituting linen 
corselets for their heavy coats-of-mail, and introducing the use 
of a kind of light leggings, called after him “ iphicratides,” he 
increased greatly the rapidity of their movements (Diod Sic 
XV. 44). He also paid special attention to discipline, drill and 
manoeuvres With his peltasts Iphicrates seriously injured the 
allies of the Lacedaemonians in the Corinthian War, and m 392 
(or 390) dealt the Spartans a heavy blow by almost annihilating 
a mora (battalion of about 600 men) of their famous hoplites 
(Diod. Sic xiv. 91 ; Plutarch, Agesilaus, 22) Following up 
his success, he took city after city Tor the Athenians , but in 
consequence of a quarrel with the Argives he was transferred 
from Connth to the Hellespont, where he was equally successful 
After the peace of Antalcidas (387) he assisted Seuthes, king of 
the Thracian Odrysae, to recover his kingdom, and fought 
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against Cotys, with whom, however, he subsequently concluded 
an alliance. About 378 he was sent with a force of mercenaries to 
assist the Persians to reconquer Egypt; but a dispute with 
Phamabazus led to the failure of the expedition (Diod. .Sic xv. 
39'43). On his return to Athens he commanded an expedition 
in 373 for the relief of Gircyra, which was besieged by the 
Lacedaemonians (Xenophon, Hellmica, vi. 2). On the peace of 
371, Iphicrates returned to Thrace, and somewhat tarnished 
his fame by siding with his father-in-law Cotys m a war 
against Athens for the possession of the entire Chersonese. The 
Athemans, however, soon pardoned him and gave him a joint 
command in tlie Social War. He and two of his colleagues were 
impeached by Chares, the fourth commander, because they had 
refused to give battle during a violent storm. Iphicrates was 
acquitted but sentenced to pay a heavy fine. He afterwards 
remained at Athens (according to some he retired to Thrace) till 
his death (about 353). 

There is a short sketch of his life by Cornelius Nepos ; see also 
C. Rehdantz, Vtiae Iphtcrahs, Ckabriae et Ttmaihet (1845) ; Bauer, 
Cnech Knepaltert in Muller’s Handbuch, 4, § 49 , and histones of 
Greece, ».g. Holm, Eng. trans., vol xii 

IPHIOENEIA, or Iphianassa, in Greek legend, daughter of 
Agamemnon and Qytaem(n)estra. Agamemnon had offended 
Artemis, who prevented the Greek fleet from sailing for Troy, 
and, according to the soothsayer Calchas, could be appeased 
only by the sacrifice of Agamemnon’s daughter. According to 
some accounts the sacrifice was completed, according to otMrs 
Artemis carried away the maiden to be her priestess in the Taunc 
Chersonese [Cnmea] and substituted for her a hind In this 
new country it was her duty to sacrifice to the goddess all 
strangers ; and as her brother Orestes came to search for her 
and to carry off to Attica the image of the goddess, she was about 
to sacrifice him, when a happy recognition took place. These 
legends show how closely the neroine is associated with the cult 
of Artemis, and with the human sacrifices which accompamed 
it m older times before the Hellenic spirit had modified the 
barbarism of this borrowed religion. Orestes and Iphigeneia 
fled, taking with them the image , at Delphi they met Electra, 
the sister of Orestes, w^o having heard that her brother had been 
sacrificed by the Tauric priestess, was about to tear out the eyes 
of Iphigeneia The brother and sister returned to Mycenae ; 
Iphigeneia deposited the image in the deme of Brauron in Attica, 
where she remained as priestess of Artemis Brauronia. Attica 
being one of the chief seats of the worship of Artemis, this 
explains why Iphigeneia is sometimes called a daughter of 
Theseus and Helen, and thereby connected with the national 
hero. The grave of Iphigeneia was shown at Brauron and 
Megara. According to other versions of the legend, when saved 
from sacrifice Iphigeneia was transported to the island of Leuke, 
where she was wedded to Achilles under the name of Orsilochia 
(Antoninus Liberalis 27) ; or she was transformed by Artemis 
into the goddess Hecate (Pausanias i. 43 i). According to the 
Spartans^ the image of Artemis was transported by Orestes and 
Iphigeneia to Laconia, where the goddess was worshipped as 
Artemis Orthia, the human sacrifices originally offered to her 
bemg abolished by Lycurgus and replaced by the flogging of 
youths {dtamasUgosts, Pausan, iii. 16). At Hermione, Artemis 
was worshipped under the name of Iphigeneia, thus showing the 
herome m the last resort to be a form of that goddess (Pausanias 
ii 35. i). Originally, Iphigeneia, the “mighty born,” is prob- 
ably merely an epithet of Artemis, in which the notion of a 
priestess of the goddess had its orijgin. Iphigeneia is a favourite 
subject m Greek literature. She is the heroine of two plays of 
Euripides, imd of many othar tragedies which have been lost 
(see also Pindar, Pythta xi. 23 ; Ovid, Metam. xu. 27). In 
ancient vase paintings she 1$ frequently met with ; and the 
picture by Timanthes representing Agamemnon hiding his face 
at her sacrifice was one of the famous works of antiquity (PHny, 
Nat. HtsU XXXV. lo). 

See M. Jacobson, D* mi Iphigtniam perhnei»Hbu$ (1888) ; 

R. F&rster, Ipktg«nt$ (1^8) ; H. W. StoU in Roscher's JUjnkon itv 
Mythologte ; and P. Dechanne in Daremberg and Saglio’s Diettonnatn 
its antiqutUs. 


IPSWICH, a town of Stanley county, Queensland, Australia, 
on the river Bremer, 23^ m. by rail W, by S. of Brisbane. Pop. 
(ipoi), 8637. It is centre of a nch and populous agricultural 
Riming and manufacturing district. Gial is worked on the banks 
of the river with but little labour, as it crops out on the surface. 
There are a woollen factory, several saw-miils, and foundries 
and large railway workshops at North Ipswich. The first 
settlement was made here in 1829 ; the town was incorporated 
in x86o. 

IPSWICH, a municipal, county and parliamentary borough 
and c»unty town of Suffolk, England, ^ m. N E. fcy E. from 
London by the Great Eastern railway. Pop. (1901), 66,630. 
It stands on a gentle ascent above the left bank of the river 
Gipping, which here widens into the tidal estuary of the Orwell. 
This land-locked inlet extends ii m. S E. to Harwich and Pelix- 
stowe at oppiosite sides of its mouth, near which the wider Stour 
estuary unites with it. Its banks are gently undulating, well 
wooded and picturesque In the lower and older portion of 
Ipswich, with Its irregular streets, are some few antiquarian 
remains. Sparrowe’s house (1567^, named from a family which 
occupied It for some two centuries,is well preserved and has ornate 
gabled fronts to two streets. Archdeacon’s Place (147 1 ) is another 
still earlier example. Wolsey’s Gateway (1528), a Tudor brick 
building, is the only remnant of the Cardinal’s foundation to 
supply scholars to his great college (Cardinal’s College, now 
Christ Church) at Oxford. The older churches are all towered 
flint-work structures, wholly or mamly Perpendicular in style, 
with the exception of St Peter’s, which is pnncipally Decorated, 
with a Norman font of marble They include St Margaret’s 
with a beautiful oak Tudor roof, elaborately painted temp. 
William and Mary ; St Mary-at-Key (or Quay), with a similar 
roof ; St Lawrence ; and St Clement’s The most noteworthy 
modern churches are St Michael's (1880), All Saints’ (1892), 
St John the Baptist’s (1899) and St Bartholomew’s (1901) 
The Roman Catholic church of St Pancras (1863), a late First 
Pointed edifice, has a richly carved reredos and a lofty fl^che. 
Among public buildings, the town hall (1868) is an imposing 
structure in Venetian style, with clock tower ; forming part of 
a fine group including the corn exchange (1881) and post office 
( 1880) The museum, including an art gallery, contains archaeo- 
logical and ornithological collections, and a noteworthy senes 
or Red Crag fossils. It was founded m 1847, and moved to new 
buildings in 1881. The Eswt Suffolk hospital was founded in 
1836. In the theatre David Garrick made his first important 
and regular appearance in 1741. The grammar school, dating 
at latest from 1477, was refounded by Queen Elizabeth in 1565, 
and is housed in buildings in Tudor style (1851), There are 
borough science, art and technical schools, wi^ a picture gallery 
in the fine Tudor mansion (1549) in Christchurch Park. There 
are also a middle school for boys, a high school and an endowed 
school for girls, a scientific society, corporation library and 
small medical hbrary. Of two beautiful arboretums the upper 
IS pubhc ; part of Christchurch Park adjacent to this is owned 
by the corporation ; there are also recreation grounds and a 
race-course. Industries include large engineering and agricultural 
implement works, railway plant works, the of artificial 

manures, boots and shoes, clothmg, bricks and tobacco and 
malting. The port has a dtock of nearly 30 acres, accommodating 
vessels drawing 19 ft. and a large extent of quayage. Imports 
are principally grain, timber and coal ; expohs agricultural 
machinery, railway plant, artificial manures, oil cake, &c. 
Ipswich IS a suffragan bishopric in the dioceso* of Norwich. 
The parliamentary borough returns two members. The cor- 
poration consists of a mayor, 10 aldermen and 30 counallors. 
Area, 8112 acres. 

A Roman villa has been discovered here. But the Saxon 
settlement at the head of the Orwell was doubtless the first of 
any importance. In 991 the town (Gtpeswtc, (kpeswieh) was 
sacked by vikings It owes its sul^quent prosperity to its 
situation on a harbour admirably suited for trade ^th the 
Continent. The townsmen had acquired the pnvtleges of 
burgesses by 1086 when Roger Bigot kept the borough in the 
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king’« jUi woo Km ^ ^ 

first .charter, qwfirmuig tlSieir towa to them to he held et fee-fann, 
exemptw^ them from tolle and similajr cnstome, and granting 
them a gddHwerehant, Theee liberties we extended m t J56 , 
Edward I. and Edward IH. both resumed the hojpough lor short 
periods, but the charter of izoo was condnned by awoet every 
sulH^nent spvere^. The burgesses were dehnitely incor- 
porate in 14^4 and re-ineorporated m id($5 under a cliart^ >vhich 
remamed in force prevnous to its modifica^n by the Municipal 
Act of 1^35, e?toept during a abort period in the reigu of Charles 
II. From 1^95 onwards the toi^n has sent two representatives 
to parliainent. The cattle market, held on Tueadnys, and tlie 
provision market on Satvirdays are the prescriptive right of the 
corporation. A September fair, stih h^ m 1 792 , was in the hands 
of the corporation m the 17th century. Large ironworks were 
established late m the t^th century The wotd and cloth trade 
which flourished here in the 14th and isth centuries was super- 
seded by the manufacture of sailcloth, now represented by the 
sacking industry. 

See Viftona County History : Suffolk , J. Wodderspoon, Mfitwnats 
0/ lAf Ancient Town of Ipsmch <ed. 1850), 

IPSWICM, a township of Essex county, Massachusetts, U S.A , 
on both sides of the Ipswich river, about 27 m. N.N.E. of Boston. 
Pop. (1910, U.S. census) 5777. fit is served by the Boston & 
Marne railroad. The suxmce is diversified by ihuralmsi, vales, 
meadows, sand-dunes and tidal marshes. Ipswich has several 
manufacturing industries, including hosieiy. The public bbrary 
was the gift of Augustine Hearo Among the residences are 
several built m the 17th and 18th centuries The oldest of these, 
the John Whipple House, is the home of the Ipswich Historical 
Society (1890), which has gathered here a collection of cntiques 
and issues publications of antiquarian interest. In tiie Ipswich 
Female Seminary, which no longer exists^ Mary Lyon tought 
from rSaS to 1834 and here planned Mount Holyoke Seminary j 
Professor J. P. Cowles and ius wife conducted a famous school 
for girls in the building for many years. Facing the South 
Common were the homes of Rev. Nathaniel Ward (1578-1652), 
principal author of the Massachusetts “ Body of Liberties ” 
(1641), the first code of laws in New Engjani and author of 
The Simple C abler of Aggtwajn in America, Willing to hdp mend 
hts Native Country, lamentably tottered, bom in the upper-Leather 
and the Sole (1647), published under the pseudonym, ‘‘ Theodore 
de la Guard," one of the most curious and mteresting books 
of the colpijual penod ; of Richard Saltonstall (i6io-i694h 
who wrote against the life tenure pf magistrates, and although 
himself an Assistant espoused the more liberal principles of the 
Deputies ; and of Ezejuej Cheeyer (161,41-1 708), a famous school- 
master, who had charge of the grammar school m 1650-1660, In 
the vicimty was the house of me Rev. \yilliam Hubbard (1621- 
1704), autnor of a Narrative of the Troubles with the Indians in 
New England (Boston, 1677) and a general History of New 
England, pubhsbed by the Massachusetts Historical Society m 
1815. 

The town was founded under the name of Aggawara in 1633 
by John Winthrop, jun., and twelve others, with a view to 
preventmg the French from occupying the N. part of Masssu- 
chusetts, and in the next year it was incorporated under lU 
present name. In wealth and influence during the early colonial ' 
period It was little inferior to Boston, whose policies it not 
infrequently opposed. When Governor Andros and his Council 
in 1687 issued an order for levying a tax, a special town meetm^g 
of Ipswich promptly voted “ that the s’a act doth infringe their 
Liberty as Free Iwme English subiects of His Majestic hy 
interfearing with ye statutory Laws of the Land, By wluch it 
IS enacted that no taxes shall be levied on ye Subjects without 
consent of an assembly chosen by ye Freeholders for assessing 
the same," and refused to assess the tax. Fpr this offence six 
leaders, beaded by the Rev. John Wise, minister of the Chebacco 
Parish (now Essex), were prosecuted, found guilty, impnsoned 
for three weeks to await sentence and then disqualmed for office } 
they were also fined from ^15 to each, and were required to 
give security for their good behaviour. In Ipswich were originally 


included the present townships of Hamilton (*793) *»Ttd Essex 
(1819). 

See T. F. Waters, Ipswich tn the Mtssachusstfs Bay Colony r&tj- 
jyoo ,^pswicb, 1905), ami the publications of iba Ipswicb Historical 

iQUII)UI« a City and port of Chile, capital of the provmce of 
Tarapac4,82om.N.of V^$>araisp,m2o‘’ la' 15" S., 70® ii' 15* W. 
Pop (j 8^), 33,031 ; 1(1900, est.), 4U>44 o The coast here runs 
due N. and S. and the city is built on a narrow level plain between 
the sea and blufis, the butter rising steeply 2000 ft to the level 
of the great desert plain of Tarapoc^, celebrated for its rich 
deposits of nitrate of soda. Facing the city is the low barren 
island of Serrano, or Iquique, whi(^ is connected with the 
mainland by a stone causeway 1500 ft. long, and belters the 
anchorage from southerly storms. A moUi extending from the 
N.E. end of the island affords some further protection. Ihe 
city IS laid out m the rectangular plan, with broad streets and 
large squares. Water is brou^t by pipes from Pica, 50 m. 
distant. Iquique is a city of much commercial importance and is 
provided with banks, substantial business houses, newspapers, 
clubs, schools, railways, tramways, electric lights, telephone 
lines, and steamship and cable communication with the outside 
world. It exports iodine and immense quantities of nitrate of 
soda obtained from the desert region of the province. A large 
number of vessels are engaged in the nitrate trade, and Iquique 
ranks as one of the two le^mg ports of (hile m the aggregate 
value of Its foreign commerce. It is connected by rail with the 
inland town of TarapacA and various muiing centres, and through 
them with the ports of Pisagua on the N., and Patillos on the S. 
Iquique was an insignificant Peruvian fishing settlement until 
1830 when the export pf nitrate began. In 1868 the town was 
nearly destroyed by an earthquake, m 1875 by fire, and again 
in 1877 by earthquakes, a fire and a tidal wave. It was occupied 
by the Chileans m 1879 m the war between Chile and Peru, and 
was ceded to Chile by the treaty of the 20th of October 1883. 

IQUITOS, a tnbe of South American Indians. It is divided 
into many branches, some on the river Tigre, others on the Nanay. 
Missionary efforts have failed and they remain savages, worship- 
ping %ure3 carved in the shape of birds and beasts They brew 
the Indian fermented Uquor chtcha better than any of the 
Dcighbouruag tribes, flavouring it with the shoots of some plant 
which has the effect of an opiate. 

IQ<UIT08» a city and river port of Peru, and capital of the 
great inland department of Loreto, on the l^t bank of the upper 
Amazon near the mouth of the Rio Nanay, 87 m. below the 
mouth of the Ucayali and 930 m. from Puerto Bermudez. The 
geogr^hical position of Iquitos is 3“ 44' S., 73° W. Pop of 
the city (1906, est.), 6000; of the distnet (1906, est), ia,ooo. 
Iquitos stands about 348 ft. above sea-level, on the low wooded 
banks of the river opposite aome iskands of the same name, and 
has a warm but healthful dimate (mean annual temperature, 
about 75® y.), The city consists of two pueblos, the larger of 
which is occupied by Indians and half-breeds, the descendants 
of the Iquitos tnbe from whom the city takes its name. The 
opemng of the Amazon to navigation, and the subsequent amval 
of foreign ocean-going vessels at Iquitos, added immensely to the 
iniportanoe of Ihe city, and made it the commercial entrepot 
of eastern Peru. In 1908 three lines of ocean-going steamers 
were making regular voyages up the Amazon to Iquitos (about 
2500 m.). The city has a large import and export trade for an 
immense r^pon watered by the Maranon, Huallaga, Ucayab 
and other large Amazonian rivers navigated from Iquitos by 
lines of small boats. Iquitos was put ui wueless telegraphic 
communication with Puerto Bermudez on the 8tb of July 1908, 
whence a land line runs across the Andes to Lima. Besides 
machine shops and shipbuildia^ facilities, the important in- 
dustries are the weaving of hate and hammocks, and the pre- 
paration of salt fish ; and thm-e is a considerable export of 
rubber and straw hats. Tobacco is produced in the vicinity 
and sent to other parts ad the Montana region. Iquitos dates 
officially from 1 863, when it had a population of 431 , though there 
had be^ a white settlement there for more than half a century. 
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IRAK, a province of Persia, situated W. of Kum and Kashan 
and E. of Burujird, and paying a yearly revenue of about £16,000. 
I'he province has many flourishing villages which produce much 
grain, but its greatest income is derived from the carpets made 
m many of its villages and mostly exported to Europe, the 
value of which is estimated at about £100,000 per annum. An 
important British firm is established at Sultanabad, the capital 
of the province, solely for this trade. Sultanabad is situated 
77 m. S W. of Kum in 34'’ 6' N. and 49* 42' E. at an elevation 
of 5925 ft. It has a population of alwut 8000 and post and 
telegraph offices It was founded in 1808 and made a recruiting 
centre for some battalions of infantry which were to form part 
of the reorganized Persian army as recommended by the chief 
of the French mission. General Gardane. In consequence of its 
recent foundation it is still occasionally spoken of as Shahr-i-no, 
the “ new city.” 

IRAK-ARABI (‘Iraq-Arabi, “ Arab Irak ”), the name 
employed since the Arab conquest to designate that portion of 
the valley of the Tigris and Euphrates known in older literature 
as Babylonia. Irak is approximately the region below the 
Median Wall, from Opis on the Tigris, at the mouth of Shatt-el- 
Adhem, to the neighbourhood of Ramadieh (Ramadiya) on the 
Euphrates ; that is, from nearly latitude 34* to the Persian Gulf, 
and from the Syrian desert to the Persian mountains. It 
consists of two unequal portions, an extensive dry steppe with 
a healthy desert climate, and an unhealthy region of swamps 
There is a good deal more agriculture along the Euphrates than 
along the Tigris, but swamps are at the same time much more 
extensive along the former. The borders of both streams 
wherever there is habitation are lined with date-palms. This is 
especially true of the lower part of Irak in the Basra vilayet, 
where the date-palm forms dense groves bordering the banks for 
a distance of many days’ journey. A luxuriant vegetation of 
water plants is to be found in the swamps, which are the haunt 
of numerous wild beasts — pigs, lions, different kinds of aquatic 
animals and birds. These swamps are inhabited by a wild race 
of men, dark of hue, with many negroes among them, who 
cultivate rice and weave straw mats Their chiefs, with their 
wives and a very few retainers or members of their immediate 
families, live in mud castles ; the tribesmen live in rude huts of 
reeds and mats about these castles. In the mam these swamp- 
dwellers, who designate themselves Ma-dan, keep pretty free 
both of the Turkish government and of the semi-Bedouins of 
Irak. Some of them are very lawless, especially the inhabitants 
of the region below the Shatt-el-Hal, between the two nvers. 
Here the Turkish government exercises no authority, and the 
tribesmen of the swamps play pirate on the merchandise passing 
up and down the Euphrates above Koma, where for some 80 m. 
the river has been allowed to form an immense swamp. Some 
of the Bedouin tribes also engage in marauding expeditions and 
terrorize certain portions of the country. Especially trouble- 
some are the edh-Dhafir, westward of the Euphrates, opposite 
the mouth of the Shatt-el-Hal, and the Beni Lam (7500 tents 
strong) who occupy the cxiuntry east of the Tigris to the south 
of Bagdad. Still more difficult of control is the great tribe of 
Shammar, who descend every year from the north, pitching 
their tents in the Jezireh {t.e. the region between the two rivers) 
southward of Bagdad, and terrifying the whole country during 
their stay. The Turkish government is, however, gradually 
extending its authority over all Irak partly by force, partly by 
treachery. The Affech nation, Ma*-dan Arabs, occupying the 
swamps behind Diwanieh between the Tigris and Euphrates, 
and the great Montefich tribes. Bedouins who claimed the whole 
country southward of the Affech to the Shatt-el-Hai and beyond, 
have since 1880 been deprived gradually of their power and a 
considerable part of their independence. In 1903 the Turkish 

g ivernment transferred the capital of the sanjak of Hillah to 
iwanieh opposite the Affech swamps, and there is now a line 
of towns, centres of Turkish pnower and Turkish force, extending 
southward from Ana to Nasrieh, at the mouth of the Shatt-cl- 
Hai canal, while similar stations ait being established or 
strengthened along the Tigris. Some important steps have also 


been taken by the Turkish government to control the Euphrates 
floods, and to dram the swamps in some sections of the country, 
especially westward of the Euphrates. A dam was built at the 
mouth of the Hindieh canal to prevent the waters of the 
Euphrates from losing themselves as heretofore in the swamps 
westward, and to assure a continual supply of water in the mam 
bed of the Euphrates. It is, however, frequently carried away. 
The ancient Assynum Stagnum, or Bahr Nejef near the town of 
that name, with other swamps formed by the overflow of the 
Hindieh, have been drained and turned into nee plantations. 
At the same time large sections of Irak have been converted 
into imperial domain, to the diminution of the revenues of the 
country but to the increase of the prospenty of the population 
which inhabits that domain. Something, though not very much, 
has thus been done to lestore the land to its ancient fertility 

Ethnographically Irak is subject to a double influence On 
the one hand the connexion with Nejd, the centre plateau of 
Arabia, continues uninterrupted, even the *Agel Bedouins 
from central Arabia having a quarter of their own in Bagdad. 
Many of these Arabs come to Irak merely for a temporary 
residence, returning later to their homes with the earnings 
acquired in that comparatively rich country ; but a considerable 
number remain permanently. Even stronger than the influence 
of Arabia is that of Persia. In general the inhabitants of Irak 
are Shi'ites not Sunnites, and their religious connexion and 
allegiance is therefore toward Persia, not Turkey. Persian 
customs are in fashion, Persian coinage is used equally with the 
Turkish, and in some parts, more especially in Bagdad, there 
IS an important Persian quarter, while Kerbela and Meshed 'Ah 
to the west of the Euphrates are really Persian enclaves in 
Turkish territory No traces remain of that rich intellectual 
development which was produced in the time of the caliphs 
through the reciprocal action of Persian and Arabic elements. 
Still, the guick-wittedness of the inhabitants of Irak makes 
a decided impression on the traveller passing through Asiatic 
Turkey. Throughout Irak also Indian influence is visible in 
not a few particulars. In the hot summer months, for instance, 
when the natives live in those underground apartments called 
serdab, the Indian punkah is used in the houses of the rich. 
There are also small Indian colonies at most of the large towns 
and a considerable trade with India is earned on, especially in 
horses. 

The trade of Irak is even now not unimportant. The principal 
exports from Basra are dates, various grains, millet seed, rice 
and wool, while the imports consist chie% of Manchester goods, 
lumber, petroleum, coal and household necessities Besides 
this there is a considerable land commerce by caravan, of which 
Bagdad is the centre The total value of the exports of Irak 
according to the official figures of the Turkish government 
amounts to nearly £2,000,000, while the imports of every kind 
reach the value of about £1,800,000. If the ancient system of 
irrigation were restored and the land restored to cultivation, 
the country could support five hundred times as many in- 
habitants as it usually contains Steamboats navigate the 
Tigris only as far as Bagdad, and that with great difficulty 
In general, communication by water is carried on by means of 
the most primitive craft. Goods are transported m the so-called 
txtrradas, moderately big high-built vessels, which also venture 
out into the Persian Gulf as far as Kuwet Passengers are con- 
veyed, especially on the Euphrates, in the meshkuf, a very long 
narrow boat, mostly pushed along the river bank with poles 
or towed by ropes. The Mesopotamian keUeks^ rafts laid on 
goat-skin bladders, come down the Tigris as far as Bagdad. 
At Bagdad round boats made of plaited reeds pitched with 
asphalt, the so-called kufas (qufas), are used At Basra the 
bellems are in use, boats of Iwge size, havmg the appearance 
of being hollowed out of tree trunks and partly in fact so con- 
structed. There are no roads, and the extensive swamps and 
periodic inundations which lay large sections under water 
render land tfiaffie by caravan somewlmt uncertain. 

Irak in gene):al is an alluvial plam, formed by the deposits of the 
nvers Tigm ahd Euphrates, with a few scattered reaches of sand 
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appearing here and there. The mass of solid matter which the nvers 
deposit IS very considerable The maximum proportion for the 
Euphrates in the month of January is ^ and at other times , for 
the Tigris the maximum is In general, the northern piams of 
the interior have a slight but well-defined southerly inclination, with 
local depressions. The territory undulates in the central districts, 
and then smks away mto mere marshes and lakes The clay, of a 
deep blue colour, abounds with marine shells, and shows a strong 
efflorescence of natron and sea-salt When the soil is parched the 
appearance of the mirage (serab) is very common. As extensive 
mundations m spring are caused by both the rivers, especially the 
Tigris, great changes must have taken place in this part of the 
country m the course of thousands of years. It has b^n asserted 
that m former times the alluvial area at the mouth of the nver in- 
creased I m. m the space of thirty years , and from this it has been 
assumed that about the 6th century b c the Persian Gulf must have 
stretched from 45 to 55 m. farther mland tlian at present The 
actual rate of increase at the present time is about 72 ft per annum. 
While we may be unable to determine accurately the former physical 
configuration of southern Babylonia, it is at least certain that in 
Babylonian times the Euphrates and Tigris reached the sea as inde- 

S ndent nvers, and Ritter estimates that m the time of Alexander 
e Great the embouchures were still separated by a good day's 
loumey. Although they cannot now be traced, great alterations 
have probably taken place also in the upper portions of the nvers as 
well as in the country near their moutlis The names of a large 
number of canals occur in the old Babylonian inscriptions, as in the 
works of the Arabian geographers, but while some of these have been 
traced it has not been ixissibfe hitherto to identify the greater number 
of them with actually existing canals or remains of canals To 
the west of the Euphrates, on the edge of the Synan desert from Hit 
downward to the neighbourhood of Basra and beyond, ran the 
Sa'ade, now for the most part dry, a very ancient canaL extended or 
enlarged at different periods Lower doivn near Mussaib, the 
Hindieh canal, at least equal in volume to the present mam stream, 
branches off and after traversmg and irrigating an extensive territory 
rejoms the river at Samawa. i^tween the Euphrates and the Tigris, 
there was a large number of great canals, especially in the region 
northward of Babylon between that city and the northern edge of 
the alluvial plain, of which the most famous were the Tsa, the Sarsar, 
the Malk r' Royal "), the canal of Kutha, the Sura and the Arakhat 
(Shatt-en-Nil). Of these only one at present carries water, namely, 
the Nalxr 'Isa, which, leaving the Euphrates at Sakhlawieh (Sakh 
lawiya), termmates in extensive marshes near Bagdad , but this is 
now no longer navigable Southward of Babylon the Daghara canal, 
which leaves the Euphrates a little below Hillah and empties mto the 
Affech marshes, ana the Shatt-el-Kehr, which, leaving that stream 
a little above Diwanieh, makes a great curve through the interior 
of the Jezireh, finally losmg itself m the Hosamieh (Hosamiya) 
marshes near the mouth of the Shatt-el-Haf, are the only navigable 
or partly navigable canals of the Euphrates m the Jezireh. The 
Tigris canals are not so numerous as those of the Euphrates and were 
not so famous m history^ but eastward of that nver the great 
Nahrawan channel still exists in part, while the Tigns is connected 
with the Euphrates by a navigable stream, the Shatt-el-Hai, which 
leaves the former nver at Kut-el- Amara and enters the Euphrates 
at Nasneh. Everywhere the country is mtersected with ancient 
canals, some still deep dry beds, other so silted up that their course is 
represented only by parallel lines of hillocks Some of these, of great 
antiquity, like the Shatt-en-Nil, which can be traced through its 
whole course from Babylon, through or past Nippur, Udnun (Bismya) 
Gishban (Gis-ukh), Erech and Larsa, to the Hosamieh marshes, were 
equally as important as the Euphrates itself , and indeed it may 
be said that in ancient times that stream after reachmg the alluvud 
plam was divided into a large number of channels, partly 
natural partly artificial, no smgle one of which, but all together, 
constituted the Euphrates By the restoration of these old canals, 
traces of which are met with at every step, the country might be 
again raised to that condition of togh civilization which it enjoyed not 
only m antiquity but even as late as the time of the caliphs. The 
classical writers are unanimous in their admiration of Babylonia, and 
it IS certam that nowhere else in the ancient world was tlie appUca- 
tion of canals to the exigencies of agriculture worked out so success- 
fully as here. The most Iqxuriant vegetation was diffused over the 
whole coun^ and three crops were obtainable in the year. In the 
matter of civilization indeea no country of the ancient world sur- 
passed Babylonia. How densely peopled this country once was 
may be gathered from the foct that about 794 b c , 89 fortified towns 
and S20 smaller places m the Cbaldaean region were captured during 
one militaiy expedition. And even m the times of the caliphs there 
stood on the royal canal and its branches, north of Baboon, 360 
villages, contributing m gold 225,000 dirhems to the state treasury 
besides the tax in kmd. To-day the whole region from the swamps 
about Basra northward is dott^ with ruin mounds, and at plac^ 
the plam itself is strewn for miles with fragments of glass and 
pottery, evidence of earlier occupation, while, as stated, lines of 
canals of all possible sises, from the great triple canals with four rows 
of parallel hillocks, down to the small canals for purposes of irrigation, 
intersect the country in every direction. 
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There seem to have been almost from the outset two centres 
which strove with one another for political supremacy m this 
region, the south and the north. In the north m the Bs^ylonian 
time lay Kish, Akkad, Kutha (Tell-Ibrahimk Sipj[>ara (Abu 
Habba), Babylon and Borsippa (Birs-Nimrud). In the south 
were Eridu emd Ur (Mughair) — originally on the shores of the 
Persian Gulf, now 125 m. mland — Erech (Warka), Lar^ 
(Senkereh), l^ash (Tello) and Gishban (Yokha). Nearly in 
the centre lay Nippur and Udnun (Bismya). Besides these 
there were numerous other cities, some of considerable import- 
ance, which are known to us at present only by name ; and there 
are in Irak hundreds of rum mounds, some of them of considerable 
size, covering ancient Babylonian cities, the greater part of 
which are still unexplored and unidentified. During the period 
of Greek domination a Greek city, Seleucia (g.v,), which after- 
wards attained great prosperity, was founded by Seleucus I. 
in an extremely favourable situation on the right bank of the 
Tigris. Greek cities were founded also in the south, at the head 
of the Persian Gulf, and some of the ancient Babylonian cities 
of the interior like Lagash, Erech and Nippur, were rebuilt on 
the old sites. After the conquest of Babylonia by the Parthians 
(130 B c ) Ctesiphon (q.v.) was built on the east bank of the 
Tigris opposite Seleucia, and became the winter residence of the 
Persian kings. I^ater this double city became the imperial 
capital of the Sassamds, and under the name Madam still con- 
tinued to flourish after the Arabic conquest, to be finally super- 
seded by the neighbouring Bagdad. That region was called 
in the time of the Sassanids, Suristan, a translation of the 
Aramaean designation Beth-Aramaya, “ country of the Syrians,” 
for the land was mainly occupied by Aramaeans. By a notable 
substitution the Arabs afterwards gave the name Nabat, 1 e 
Nabataeans, to these Aramaean tenantry, who it may be added 
were already found in these parts at the time of the Babylonian 
empire Indeed, some small portion of this old Syrian population 
of Irak still remams distinguished by a special religion (see 
Mandaeans), chiefly on the shores of the lower Euphrates in 
the neighbourhood of Suk-esh-.Sheiukh Another important 
city of the Sassanian period was Perisabora, known m the 
Arabian period as Anbar, the centre also of Babylonian Judaism 
after the destruction of Pombeditha in a d. 588, situated on 
the east bank of the Euphrates in about the same latitude as 
Bagdad. During the Sassanian period flourished in the south- 
east the Arabic kingdom of Hira {q.v.) There was also for a 
time a Jewish kingdom in Babylonia, and Nehardea and Pombe- 
ditha are mentioned as centres of Jewish religions and national 
life during this period. 

After the Arabian conquest in the 7th century ad., Irak 
entered for a time on a new period of prosperity. Several 
important new cities were founded, among them Kufa, Basra, 
Wasit on the Shatt-el-Hai, and Bagdad on the site of an old 
Babylonian city of the same name, which later became under 
the Abbasid caliphs not only the capital of Irak but for a time 
the metropolis of the world (see Caliphate). With the decay 
of the Abbasid power the system of irrigation began to fall mto 
disrepair, the ancient sites were gradually deserted, and the 
country finally returned to a condition of semi-barbarism 
alternating between inundation and drought, which is its present 
state. 

See Ritter, Di# Erdhunde von Aston, 2nd ed , vol vii , 10th and 
nth parts (Berlin, 1843, l8<n) , W F. Ainsworth, Researches tn 
Assyria (London, 1838) , F R Chesney, Expedtiton for the Survey 
of the Rivers Euphredes and Tigris (a vols , London, 1850) , W K. 
Loftus, Chaldaea and Sustana (1857) ; F Delitzsch, IV0 lag das 
Parodies ? (Leipzig, 1881) , W. F. Ainswortlu The Euphrates Expedi- 
tion (1888) , I P Peters, Nippur (1897) , E. Sachau, Am Euphraf 
und Tigris (1900) ; F. Delitzsch, Im Lande des einstigen Paradteses 
(1903). Maps • Chesney (1850) , Selby, Bewsher and CoUingwood 
(1871) ; Kiepert, Rutnenfelder (1883). (A So ; J P, PE ) 

IBAK-l-AJAMI (t.e. Persian Irak), the name (now obsolete) 
of the important Persian province which the Arab geographers 
called Jebel (the mountainous region). It used to be the country 
bounds N. by Azerbaijan and Gil^, £. by Samnan and the 
centra] Persian desert, S. 1 ^ Kerman, Ears and Arabistan, 
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W. by Kermanshab and Kurdistan. Its length, N.W.-&.E , was 
about 600 m. from the Kaflin Kuh on the Kijdl Ueain, the 
frontier of Azerbaijan, to the frontier of Kerman beyond Ye*d, 
and Its width, N E.-S.W , about 300 m. 

IRAN, the great p<lateau between the plain of the flgris in the 
west and the valley of the Indus in the east, the Caspian Sea 
and the Turanian desert in the north, and the Persian Gulf and 
the Indian Ocean in the south, surrounded on all sides by high 
mountain ranges with a great Salt desert m the centre. The 
modern name Iran, in middle-Persian Eran (a form preferred 
by many Gennan authors) is derived from the ancient Arydna, 
“ the country of the Aryans,” i.e that part of the Aryans which 
we call Iranians. Eratosthenes limited the name of Anana to 
the south-eastern part of Iran, and excluded Persia, Media and 
Bactna, and therein he is followed by Strabo (h. 78, 130, 
XV. 72off. ; Pomp Mela i. 3 j Pliny, iVa/ 113, 116, xii. 

33) ; Phny (Nat Hist. vi. 93) confounds it with Aria, Afeia, 
Pers. Haraiva, t.e. the district of Herat ; but Strabo hlntself says 
(xv. 724) that some extended the name to the Persians, Medes, 
Bactnans and Sogdians, as they all spoke the same language 
with small dialectic variations (cf. 727 and i. 66, xi. 323) 

For the ethnography and history of Iran see Persia. (Eo, M ) 

IRBIT, a town of Russia, in the government of Perm, iro m. 
NE. of Ekaterinburg, and on the Irbit river. Pop. (i860) 
3408, (1897) 20,064. It is famous for a great fair, hdd since 
1643, which lasts from the 1st of February to the 1st of March 
(O S ), and at tvhich are sold (to an average annual value of over 
£4,000,000) cottons, woollens, flax and hemp, silks,i leather, 
metals, metallic and other manufactured goods, furs, hides, 
felt, raw wool and tea. 

IRELAND, JOHN (1761-1842), English divine and dean of 
Westminster, was born at Ashburton, Devonshire, on the 8th of 
September 1761, his father being a butcher in that town. For 
a short time he worked m a shoemaker’s shop. Subsequently 
he proceeded to Oxford, and m due course took holy orders. 
Through the interest of the earl of Liverpool he was m 1802 
appointed a prebendary of Westminster Abbey, in 1815 he was 
promoted to the deanery of Westminster, and from i8i6 to 1835 
he was also rector of Islip, Oxfordshire. In 1825 he gave £4000 
for the foundation at Oxford of foin* Ireland ” scholarships 
of the value of £30 a year each, “ for the promotion of classical 
learning and taste ” He also gave £500 to Westminster school 
for the establishment of prices for Latin hexameters. He died 
at Westminster on the 2nd of .September 1843, and was buried 
m the abbey 

IRELAND, JOHN (1838- ), American Roman Catholic 

prelate, was born at Burnohurch, County Kilkenny, Ireland, on 
the I ith of September 1838. In 1849 he was taken to the United 
States by his parents, who settled at St Paul, Minnesota Territory. 
After being educated m lYance for the priesthood, he retumM 
to the United States in 1861 ; he was ordained at St Paul and in 
the followmg year he accompanied the 5th Minnesota Volunteer 
Infantry south as chaplain. Subsequently he became rector of 
the cathedral at St Paul, and in 1870-1871 represented Bishop 
Thomas Langdon Grace (1814-1897) at the Vatican council at 
Rome. In 1875 he was appointed bishop of Nebraska, but at 
the urgent request of Bishop Grace the appointment was changed 
so that he might remain at St Paul as bishop-coadjutor with the 
right of succession ; at the same time he was made titular bishop 
of Maronea. In 1884 he succeeded to the bishopric, and in 18^ 
he became the first archbishop of the see. His liberal views 
gave him a wide influence and reputation both within and 
without the church, and he came to be looked upon as a leader 
of the “ American ” as distinguished from the Roman ** party 
m the clergy. His views were, however, opi^sed by severe 
leading Catholics ; and several of his administrative acts, 
notably his plan for the partial taking over of control of the 
parochial schools by the local authorities (khowti ftotrt town 
m which it was first attemjited, “ the Faribault tflan were 
strenuously attacked. He was prominemly fdentmed with the 
planting of Catholic communities or colonies fcn the North-West, 
with the establishment of the Catholic University at Whshhigton, 


and with the Catholic total abstinence movement. The degree 
of LL.D. was conferred on him by Yale University in 1901. He 
published Church ani Mddtrn Society (1896). 

IRELAND* WILLIAM HENRY (i 777 ~i 8 ^ 5 )> kirger of Shake- 
spearian manuscripts, was born m L^on in 1777. His father, 
Samuel Ireland, was an engraver and author, and dealer in rare 
books and curios. In 1794 young Ireland, with hiS father, 
visited Stratford, where he met John Jordan, a local poet who 
had published a deal of gossipy matter about Shakespeare and 
had even forged the will of the poet’s father. Seeing his own 
father's credulous mterest, Ireland conceived the idea of doing 
a little forgery on his own account. He copied, m ink which 
had all the signs of age, Shakespeare’s style and handwriting, 
and produced leases, contracts with actors, notes, receipts, a 
profession of faith, and even a love letter to Anne Hathaway 
with an enclosed lock of hair, to the delight of his unsuspecting 
father, and the deception of many scholars who attested their 
belief m the genuineness of his finds These he accounted for by 
inventing an ancestor William Henry e Irelaunde,” to whom 
they had been bequeathed by Shakespeare m gratitude for rescue 
from drownmg. At last the discovery of a whole new play 
named Vorttgern was announced. Sheridan purchased it for 
Dniry Lane Theatre, and an overflowing house assembled on 
tlie 2nd of April 1 796 to sit in judgment upon it. But away from 
the glamour of crabbed handwriting and yelbw paper, the feeble 
dialogue and crude conceptions of the tragedy could not stand 
the test, and its one representation was greeted with shouts of 
laughter. Its fate prevented the composition of a series of 
historical plays, of which Henry II. had already been produced 
by this audacious forger. Samuel Ireland the elder had pub- 
lished in 1795 the Miscellaneous Papers and Legal Instruments 
under the Hand and Seal of William Shakespeare ; including 
the Tragedy of King Lear and a small fragment of Hamlet (dated 
1796). He had the fullest belief in their authenticity, but the 
hostile criticism of Malone and others, and the unsatisfactory 
account of the source of the papers, made him demand a full 
disclosure from his son. Harassed by the success of his own 
deceit, which had carried him far beyond his first intention, 
Ireland at last confessed his fraud, and published (1796) an 
Authentic Account of the Shakespearian MSS , and in 1805, a 
more elaborate Confession, entirely exculpating his father and 
making a full admission. The elder Ireland felt the disgrace 
very bitterly, and it probably hastened his death, which occurred 
in July 1800. After the’ exposure Ireland was forced to abandon 
both his home and his profession. He wrote several novels of no 
value, gradually sank into penury, and died on the 17 th of 
April 1835. 

‘The more interesting publications on the Ireland forgeries arc 
Inquiry into the authenticity of certain Papers, ^ , attributed to 
Shakespeare, by Edmond Mwone (1796) , the elder Ireland's Vindi- 
cation of Ms Conduct (1796) ; An A^logy for the Believers in the 
Shakespeare Papers (179^, and a Supplemental Apology (1799), 
both by George Chalmers , and pampmets by Boaden, Waldron, 
Wyatt, Webb and Oulton Vorttgern was r<mubHshed in 1832. 
The elder Ireland's coitespondence with regard to the forgeries is 
preserved in the British Museum, with numerous specimens of his 
son's talent. Ireland's career supplied the subject-matter of James 
Payn's novel The Talk 6f ike Town (1885). 

IRELAND* an island lying west of Great Britain, and forming 
with it the United Kingdom of Great Britain and Ireland. It 
extends from 51® 26' to 55® N., and from s® 25' to 10® 30' W. 

It is encircled by the Atlantic Ocean, and on the east is separated 
from Great Britain by narrow shallow seas, towardi the north 
hy the North Channel, Ae width of which at the narrowest part 
between the Mull of Entire (Scotland) and Tbrr Head is only 
13I m. , in the centre by the Irish Sea, 130 m. in width, and m 
south by St George’s Channel, which has a width of 69 m. 
between Dublm and Hidyhead (Wales) and of 47 m. at its 
southern extremity. The island has the form of an irregular 
rhomboid, the leargtst diaaonal of which, from Tow Head m the 
north-east to Mkea Head in th^ south-west, measures 30a m. 
The greatest hceadth duaeastand west is i74in.,fro]n Dundxum 
Buy to Anna^ Heady Mayo ; and the average breadth 

is about no m. The total area Is 32,33^ s(f. in. 
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Ireland is divided territorially into four provinces and thirty- 
two counties (a) Ulster (northern division) : Counties Antrim, 
Armagh, Cavan, Donegal, Down, FermaWh, Londonderry, 
Monaghw, Tyrone, {b) LetnsUr (eastern midlands and south- 
east); Counties Carlow, DuUm, Kildare, Kilkenny, King’s 
County, Longford, Louth, Meath, Queen’s Oiunty, Westmeath, 
Wexford, Wicklow, (c) Connaught (western midlands) : Counties 
Galway, Leitrim, Mayo, Roscommon, Sligo, (d) Munster (south- 
western division): Counties Clare, Cork, Kerry, Limerick, 
Tipperary, Waterford. 

Physi^ Geography. — Ireland stands on the edge of the 
European “continental shelf.” Off the peninsula of Mullet 
(county Mayo) there are xoo fathoms of water withm 25 m. of 
the coast which overlooks the Atlantic ; eastward, northward and 
southward, in the narrow seas, this depth is never reached. 
The average height of the island is about 400 ft , but the distribu- 
tion of height IS by no means equal. The island has no spmal 
range or dominating mountain mass Instead, a series of small, 
isolated clusters of mountains, reachmg from the coast to an 
extreme distance of some 70 m. inland, almost surrounds a great 
central plain which seldom exceeds 250 ft. m elevation. A 
physical description of Ireland, therefore, falls naturally under 
three heads — the coasts, the mountain rim and the central plain. 

The capital city and port of Dublin bes a httla soutli of the central 
point of the eastern coast, at the head of a bay which marks a 
CoastM. sadden change in the coastal formation. Southward from 
^ its northern hom, the rocky headland of Howth, the coast 
is ^nerally steep, occasionally sheer, and the mountains of county 
Wicklow approach it closely Northward (the direction first to be 
followed) it IS low, sandy and fringed with shoals, for here is one 
point at which the central plam extends to the coast. This con- 
dition obtains from 53® 25' N until at 54® N the mountains close 
down agam, and the narrow inlet or fiord of CarUngford Lough 
separates the abrupt heights of the CarUngford and Moume Moun- 
tains Then the low and sandy character is resumed , the fine east- 
ward sweep of Dundrum Bay is passed, the coast turns north again, 
and a narrow channel gives en^y to the island-studded lagoon of 
Strangtord Lough. Reaching county Antrim, green wooded hills 
plunge directly mto the sea , the deep Belfast Lough strikes some 
10 m. inland, and these conditions obtain nearly to Fair Head, the 
north-eastern extremity of the island. Here the coast turns west- 
ward, changing suddenly to sheer cliffs, where the basaltic formation 
intrudes its strange regular columns, most finely developed m the 
famous Giant's Causeway. 

The low land surtmindmg the plain- track of the Bann intervenes 
between this and the beginning of a coastal formation which is 
common to the north-western and western coasts From the oval 
indentation of Lough Foyle a bluff coast trends north-westward to 
Malm Head, the northernmost promontory of the island Thence 
over the whole southward stretch to Mizen Head in county Cork 
is found tiiat physical appearance of a chff-bound coast fretted with 
deep fford-hke imets and fringed with many islands, which through- 
out the world is almost whoUy confined to western seaboards. 
Mountams impinge upon the sea almost over the whole length, 
sometimes, as in Slieve League (county Donegal), immediately 
facing it with huge chffs. Eight dominant inlets appear Lough 
Foyle IS divided from Lough Swilly by the diamond-shaped penmsula 
of Inishowen. FoUowmg the coast southward, Donegal Bay is 
divided from Galway Bay by the hammer-like projection of county 
Mayo and Onnemara, the square inlet of Clew Bay Intervening 
At Galway Bay the mountain barrier is broken, where the great 
central pUun strikes down to the sea as it does on the ea.st coast north 
of Dubun After the stem coast of county Clare there follow the 
estuary of the great river Shannon, and then three large inlets 
striking deep mto the mountains of Kerry and Cork — Dingle Bay, 
Kenmare river and Bantry Bay, separating the prongs of the fork- 
Kke south-western projection cl the island The whole of this coast 
is wild and beautifm, and may be compared with the west coast of 
Scotiand mid even that of N^orway, mough it has a strong indi- 
viduality distinct from either ; and though for long little known to 
travelers. It now possesses a number of small watering-places, and 
is in many pmts accessible by railway The islands thongh nnmerous 
are not as in Scotland and Norway a dominant feature of the coast, 
being generally sraaff and often mere clusters of reefs. Exceptions, 
however, arc Tory Island and North Aran olf the Donegal coast, 
Achill and Oaxe off Mayo, the South Arana guarding Galway Bay, 
the B 9 aequets and Valenom of! tiie Keny coast On many of these 
desolate rocks, whiofa could have affmrdea only the barest sustenance, 
there are renudns of t!w dwellings and churches of early religious 
settiers who sought sditude here. The sett l e m e nts on Inishmurray 
(Shgo), Aianmore in tiie South Arana, and Scattery in the Shannon 
estuary, Ind a fame as retreats of piety and lesnffng far outside 
Ireland itself, and the rignificance of a jAgtimage to tiieb sites is not 


yet wholly forgotten among the peaaantxy. while the preservation 
of their remains has come to be a national trust 

The south coast strikes a mean between the east and the west 
It is lower than the west though stiU bold in many places ; the 
inlets are narrower and less d^, but more easily accessibly as 
appears from the commercial importance of the harbours of C^rk 
and Waterford. Turmng northward to the east of Waterford round 
Camsore Pomt, the lagoon-like harbour of Wexford is passed, and 
then a sweeping, almost unbroken, line continues to Dublin Bay 
But this coaat, though differing completely from the western, is not 
lacking m beauty, for, like the Moames in county Down, the moun- 
tains of Wicklow nse close to the sea, and sometimes directly from it 

Every mountam group m Ireland forms an indiyiduol mass, 
isolated by complex systems of valleys in all directions They 
seldom exceed 3000 ft in height, yet generally possess a 
certain digmty, whether from their commandmg position 
or their bold outline Every variety of form is seen, from steep 
flat-topped table-mountains as near Laughs Neagh and Erne, to 
peaks such as those of the Twelve Hns or Bens of Connemara. 
Unlike the Scottish Highlands no part of them was capable of 
sheltenng a whole native race in opposition to the advance of 
civilization, though early customs, tramtion and the common use of 
the Erse language yet survive m some strength in tlie wilder parts 
of the west. From the coasts there is almost everywhere easy access 
to the interior through the mountains by valley roads ; and though 
the plain exists unbroken only m the midlands, its ranufications 
among the hills are always easy to follow. Plain and lowland of an 
elevation below 500 ft occupy nearly four-fifths of the total area ; 
and if the sea were to submerge these, four distinct archipelagos 
would appear, a northern, eastern, western and south-western. 
The pnncipal groups, with their highest pomts, are the Mournes 
(SUeve Donard, 2796 ft ) and the Wicklow mountains (Lugnaquilla, 
^39) on the east ; the Spernns (Sawel. 2240) in the north , the 
Derryveagh group in the north-west (Errigal, 2466) ; the many 
groups or short ranges of Sligo, Mayo and Galway (reaching 2695 ft 
m the Twelve Pms of Connemara) ; m the south-west tliose of 
Kerry and Cork, where m CarrantuohiU or Camtual (3414) the 
famous MacgiUicuddy Reeks which beautify the environs of Killarney 
mclude the lughest point m the island ; and north-east from these, 
the Galtees of Tipperary (30x8) and SUeve Bloom, the farthest 
mland of the important groups Nearer the south coast are the 
ICnockinealdown (2609) and Commeragh Mountains (2470) of county 
Waterford 

It will be realized from the foregoing description that it is im- 
possible to draw accurate boundary lines to the great Irish plain, 
yet it rightly carries the epithet central because it dis- central 
tmctly divides the northern mountain groups from the 
southern. The plain is closely correlated with the bogs P'"®* 
which are the best known physical characteristic of Ireland, but the 
centre of Ireland is not wholly bog-land. Rather the bogs of the 
plam are mtersected by stops of Tow-lymg firm ground, and the 
central plam consists of tliose bright green expanses alternating 
with the brown of the bogs, of which the best known and (with its 
offshoots) one of the most extensive is the Bog of Allen in the 
eastern midlands. But the bogs are not confined to the plam 
They may be divided mto black and red according to the degree of 
moisture and the vegetable matter which formed them. The black 
bogs are those of the plain and the deeper vall^s, while the red, 
firmer and less damp, occur on tlie mountams Ihe former supply 
most of the peat, and some of the tree-trunks dug out of them 
have been found so flexible from immersfon that they might be 
twisted into ropes Owing to the quantity of tanmn they contain, 
no harmful miasma exhales from Irish bogs 

The central plam and its offshoots are diumed by rivers to all 
the coasts, but chiefly eastward and westward, and the water- 
p^tmgs m Its midst axe sometimes impossible to define oiven 
The main nvers, however, have generally a mountam 
source, and according as they are Ted from bogs or springs may be 
differentiated as black smd bright streams. In this connexion the 
frequent use of the name Blackwater is noticeable The prmcipal 
nvers are — from the Wicklow Mountains, the Slaney, flowing S to 
Wexford harbour, and the Liffey, flowing with a tortuous course 
N and E to Dublm Bay ; the Boyne, fed from the central plain 
and discharging into Drogheda Bay ; from the mountams of county 
Down, the Lagan, to Belfost Loug^, and the Bonn, drauung the 
great Lough Neagh to the northern sea ; the Foyle, a collection of 
streams from the mountams of Tyrone and Donegal, flowing north 
to Lough Foyle On the west the rivers are generally short and 
torrential, excepting the Erne, which drains the two beautiful 
loughs of that name in county Femanagh, and the Shannon, tiie 
chief river of Ireland, wteeb, ruong ia a mountain spring m county 
C^van, fofiows a bow-rimped coarse to the south and south-west, 
and draws off the major pm of the waters of the plain by tnbutanes 
from the east In the south, the Lee and the Blackwater mtersect 
'tiie mountains of Kerry and Cork flowing east, and tom abmptly 
into estuaries opening south. Lastly, rning m the Sheve Bloom 
or neighbounag mountains, the Suir, Nore and Barrow foUow 
widely divergent courses to the sooth to units in Waterford 
harbour. 



744 


IRELAND 


[CLIMATE. GEOLOGY 


Th© lakes (called loughs — ^pronounced lochs) of Ireland are in- 
numerable, and (apart from their formation) are almost all contained 
, . m two great regions, (i) The central plain bv its nature 

L,mm, abounds in loughs — dark, peat-stained poofs with low 

shores. The principal of these lie in county Westmeath, such as 
Loughs Ennei, Owe! and Derravaragh, famed for their trout-fishing 
in the May-fly season (a) The Shannon, itself forming several 
large loughs, as Allen, Ree and Derg , ana the Erne, whose course 
Ues almost wholly through loughs — Gowna, Oughter and the 
Loughs Erne, irregular of outline and studded with islands — separate 
this region from the principal lake-region of Ireland, coincident 
with the province of Connaught In the north lie Loughs Melvin, 
close above Donegal Bay, and Gill near Sligo, Lough Gara, draining 
to the Shannon, and Lough Conn near Balhna (county Mayo), and 
in the south, the great expanses of Loughs Mask and Comb, joined 
by a subterranean channel To the west of these last, the mountains 
of Connemara and, to a more marked degree, the narrow plain of 
bog-land between them and Galway Bay, su-e sown with small lakes, 
nearly every hollow of this wild district being filled with water. 
Apart from these two regions the loughs of Ireland are few but 
noteworthy. In the south-west the lakes of Killamey are widely 
famed for their exquisite scenic setting , in the north-east Lough 
Neagh has no such claim, but is the largest lake in the British Isles, 
while in the south-east there are small loughs in some of the 
picturesque glens of county Wicklow. 

Climate . — The climate of Ireland is more equable than that 
of Great Britain as regards both temperature and rainfall. 
No district in Ireland has a rainfall so heavy as that of large 
portions of the Highlands of Scotland, or so light as that of several 
large districts in the east of Great Britain. In January the mean 
temperature scarcely falls below 40® F. in any part of Ireland, 
whereas over the larger part of the eastern slope of Great Britain 
It is some 3® lower ; and in July the extremes m Ireland are 
59® in the north and 62® in Kilkenny. The range from north 
to south of Great Britain in the same month is some 10®, but 
the greater extent of latitude accounts only for a part of this 
difference, which is mainly occasioned by the physical configura- 
tion of the surface of Ireland in its relations to the prevailing 
moist W S.W. winds Ireland presents to these winds no 
unbroken mountain ridge runnmg north and south, which would 
result in two climates as distinct as those of the east and west 
of Ross-shire ; but it presents instead only a series of isolated 
groups, with the result that it is only a few limited districts which 
enjoy climates approaching in dryness the climates of the whole 
of the eastern side of Great Britain. (O J R H ) 

Geology — Ireland, rising from shallow seas on the margin of the 
submarine plateau of western Europe, records in its structure the 
successive changes that the contment itself has undergone The 
first broad view of the country shows us a basin-shaped island 
consisting of a central limestone plain surrounded by mountains , 
but the diverse modes of origin of these mountains, and the differ- 
ences in their trend, sugg^t at once that they represent successive 
epochs of disturbance The north-west highlands of Donegal and 
the Ox Mountains, with their axes of folding running north-east and 
south-west, invite companson with tlie great chain of Leinster, 
but also with the Grampians and the backbone of Scandinavia 
The ranges from Kerry to Waterford, on the other hand, truncated 
by the sea at either end, are clearly parts of an east and west system, 
the continuation of which may be looked for in South Wales and 
Belgium The hills of the north-east are mainly the crests of lava- 
plateaux, which carry the mind towards Skye and the volcanic 
province of the Faeroe Islands The two most important points of 
contrast between the geology of Ireland and that of England are, 
firstly, the great exposure of Carboniferous rocks m Ireland, 
Mesozoic strata being almost absent , and, secondly, the presence 
of volcanic rocks in ^ce of the marine Eocene of England 
The fact that no Cambrian strata have been established by 
palaeontological evidence in the west of Ireland has made it equally 
difficult to establish any pre-Cambnan system. The great difference 
in character, however, between the Silurian strata at Pomeroy in 1 
county Tyrone and the adjacent metamorphic senes makes it highly i 
probable that the latter masses are truly Archean. They form an 
interesting and bleak moorland between Cookstown and Omagh, 
extending north-eastward into Slieve Gallion m county London- 
derry, and consist fundamentally of mica-schist and gneisa affected 
by esjrth-pressures, and invaded by gramte near Lough Fee. The 
axis along which they have been ^evated runs north-east and 
south-west, and on either flank a series of “ green rocks *' appears, 
consisting of altered amygdaloidal andesitic lavas, mtrusive dolerites, 
coarse rabbros and diorites, and at Beagh-b^ and Creggan in 
central Tyrone ancient rhyolitic tuffs Red and grey cherts, which 
have not so far yielded undoubted organic remains, occur m this 
series, and it has in oonsequence been ctmipared with the Arenig 
rocks of southern Scotland The gramte invades this *' green- 
rock ” senes at S 3 ieve Gallion and elsewhere, but is itself pre- 


Devonian. Even if the volcanic and intrusive basic rocks prove 
to be Ordovician (Lower Silurian), which is very doubtful, the 
metamorphic senes of the core is clearly distinct, and appears to be 
“ fundamental " so far as Ireland is concerned 

The other metamorphic areas of the north present even greater 
difficulties, owing to tne absence of any overlymg strata older than 
tlie Old Red Sandstone Their rocks have been variously held to 
be Archean, Cambrian and Silurian, and their general trend has 
undoubtedly been detennmed by post-Silunan earth-movements. 
Hence it is useful to speak of them merely as " Dalradian," a con- 
venient term Invented by Sir A. Geikie for the metamorphic series 
of the old kingdom of Dalnada. They come out as mica-schists 
under the Carboniferous sandstones of northern Antrim, and dis- 
appear southward under the basaltic plateaux. The red gneisses 
near Torr Head probably represent mtrusive granite, and this 
small north-eastern exposure is representative of the Dalradian series 
which covers so wide a field from central Londonderry to the coast 
of Donegal. The oldest rocks in this large area are a stratified senes 
of mica-schists, limestones and quartzites, with numerous intrusive 
sheets of dionte, the whole having been metamorphosed by pressure, 
with frequent overfolding Extensive subsequent metamorphism 
has been produced by the invasion of great masses of granite. 
Similar rocKs come up along the Ox Mountam axis, and occupy the 
wild west of Mayo and Connemara The quartzites here form bare 
white cones and ridges, notably in Emgal and Aglila Mt in county 
Donegal, and in the group of the Twelve Bens in county Galway. 

Following on tliese rocks of unknown but obviously high an- 
tiquity, we find fossiliferous Ordovician (Lower Sjlunan) strata near 
Kulary harbour on the west, graduating upwards into a complete 
Gotlandian (Upper Silurian) system Massive conglomerates occur 
in these senes, which are uncon formable on the Dalradian rocks of 
Connemara In the Wenlock beds of the west of the Dingle pro- 
montory there are contemporaneous tuffs and lavas Here the 
Ludlow strata are followed by a thick senes of barren beds (the 
Dingle Beds), which have been variously claimed as Upper Silunan 
and Lower Devonian. No certain representative of the Dingle 
Beds has been traced elsewhere throughout the south of Ireland, 
where the Old Red Sandstone succeeds the uptilted Silunan strata 
with striking unconformity. The Silunan rocks were indeed greatly 
folded before the Old Red Sandstone was laid down, the general 
trend of the folds bemg from south-west to north-east The best 
example of these folds is the axis of Leinster, its core being occupied 
by granite which is now exposed continuously for 70 m , forming 
a moorland from Dublin to New Ross On either flank the Silunan 
shales^ slates and sandstones, which are very rarely fossiliferous, 
nse with steep dips They are often contorted, and near the contsict 
with the granite pass into mica-schists and quartzites The foothills 
and lowlands throughout southern Wicklow and almost the whole 
of Wexford, and the corresponding country of western Wicklow 
and eastern Kildare, are thus formed of Silunan beds, in which 
numerous contemporaneous and also intrusive igneous rocks are 
intercalated, striking hke the cham N E and S W. In south- 
eastern Wexford, in northern Wicklow (from Ashford to Bray), 
and in the promontory of Howth on Dublin Bay, an apparently 
earlier senes of green and red slates and quartzites forms an im- 
portant feature The quartzites, like those of the Dalradian series, 
weather out m cones, such as the two Sugarloaves south of Bray, 
or in knob-set ridges, such as the crest of Howth or Camck Mt. 
in county Wicklow The radial or fan-shaped markings known as 
Oldhamta were first detected m this series, but are now known 
from Cambrian beds in other countries , m default of other satis- 
factory fossils, the Miries of Bray and Howth has long been held 
to be Cambrian 

All across Ireland, from the Ballyhoura Hills on the Cork border 
to the southern shore of Belfast Lough, slaty and sandy Silunan 
beds appear in the axes of the anticlmal folds, surround^ by Old 
Red Sandstone scarps or Carboniferous Limestone lowlands These 
Silurian areas give nse to hummocky regions, where small hills 
abound, without much relation to the trend of the axis of elevation 
The most important area appears north of the town of Longford, and 
extends thence to the coast of Down In Slieve Glah it reaches a 
height of 1057 ft. above the sea Granite is exposed along its axis 
from near Newry to Slieve Croob, and again appears at Crossdoney 
in county Cavan These occurrences of granite, with that of 
I^einster, in connexion with the folding of the Silunan strata, make 
it highly probable 4 hat many of the granites of the Dalradian areas, 
which have a similar trend and which have invaded the schists so 
Intimately as to form with them a composite gneiss, date also from 
a post-Silunan epoch of earth-movement. Certain western and 
northern gramtes au:e however older, since granite boulders occur 
in Silurian conglomerates derived from the Dalradian complex 

This group of N E. and S W ndges and hollows, so conspicuous 
in the present conformation of Don^al, Sligo and Mayo, in the 
axis of Newry, and m the yot bolder Leinster Chain, was impressed 
upon the Itm region at tne dose of Silurian times, and is clearly 
a part of the " Caledonian " system of folds, which gave to Europe 
the guiding hnes of the Soottish Highlands and of Scandinavia. 

On the land*<Urface thus formed the Devonian lakes gathered, 
while the rivers poured into them «iormous deposits of sand and 
conglomerate. A large exposure of this Old Red Sandstone stretches 
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from Eniuskillen to the Silunan beds at Pomeroy, and some con* 
temporaneous aadesites are mcluded, reminding us of the volcanic 
activity at the same epoch m Scotland The numerous " felstone '* 
dikes, often lamprophync, occumng m the north and west of 
Ireland, are probably also of Devonian age The conglomerates 
appear at mtervals through the limestone covenng of ^ntm Ireland, 
and usually weather out as conspicuous scarps or “ hog’S'backs ’* 
The Slieve Bloom Mountains are thus formw of a dome of Old 
Red Sandstone folded on a core of unconformable Silurian strata . 
while in several cases the domes are worn through, leavmg rings of 
Old Red Sandstone hills, scarpmg inwards towards broad exposures 
of Silurian shales. The Old Red Sandstone is most fully manifest 
in the rocky or heather-clad ridges that run from the west of Kerry 
to central Waterford, rising to 3414 ft in Carrantuohill in Macgilli- 
cuddy's Reeks, and 3013 ft. m Galtymore In the Dmgle Pro- 



montory the conglomerates of this period rest with striking uncon- 
formity on the Dingle Beds and Upper Silurian senes Here there 
may be a local break between Lower and Upper Devonian strata 
The highest beds of Old Red Sandstone type pass up conformably 
in the south of Ireland into the Lower CarTOniferous, through the 
“ Yellow Sandstone Senes ” and the " CoomhoU Gnts ” above it 
The Yellow Sandstone contams Archanodon, the oldest known 
fresh-water mollusc, and plant-remains , the Coomhola Gnts are 
manne, and are sometimes regarded as Carboniferous, sometimes as 
uppermost Devonian 

In the south, the Carboniferous deposits open with the Carboni- 
ferous Slate, in the base of which the Coomhola Gnts occur. Its 
lower part represents the Lower Carboniferous Shales and Sand- 
stones of the central and northern areas, while its upper part corre- 
sponds with a portion of the Carboniferous Limestone The Carboni- 
ferous I^estone, laid down in a sea which covered nearly the whole 
Irish area, appeals in the syncUnal folds at Cork ciW and Kenmare, 
and is the prevalent rock from tte nmrth side of the Knockmealdown 
Mountains to Enniskillen and Donegal Bay On the east it spreads to 
Drogheda and Dublm, and on the west to the heart of Mayo and of 
Clare. Loughs Mask and Corrib are thus bounded on the west by 
rugged Silunan and Dalradian highlands, and on the east appear as 
mere water-filled hollows in the great limestone plam 


The Lower Carboniferous Sandstones are conspicuous in the 
region from Milltown near Inver Bay m southern Donegal to Bally- 
castle m county Antrim In the latter place they contain workable 
coal-seams Tne Carboniferous Limestone often contams black 
flint (chert), and at some honsons conglomerates occur, the pebbles 
bemg derived from the unconformable ndges of the " Caledonian " 
land. A black and often shaly type called " calp " contains much 
clay denved from the same laud-surface While the limestone has 
been mamly worn down to a lowland, it forms fine scarps and table- 
lands m county Sligo and other western regions Subterranean 
rivers and water-worn caves provide a special type of scenery 
below the surface Contemporaneous volcanic action is recorded 
by tuffs and lavas south-east of Limerick and north of Phihpstown 
The beds above the limestone are shales and sandstones, sometimes 
reaching the true Coal-Measures, but rarely younger than the English 
Millstone Gnt They are well seen in the high ground about Lough 
Allen, where the Shannon rises on them, round the Castlecomer and 
Killenaule coalfields, and m a broad area from the north of Clare 
to KiUamey Some coals occur in the Millstone Grit horizons 'I he 
Upper Coal-Measures, as a rule, have been lost by denudation, much 
of which occurred before Triassic times. South of the line between 
Galway and Dublin the coal is anthracitic, while north of this line it 
IS bituminous The northern coalfields are the L Carboniferous one 
at Ballycastle, the high outhers of Millstone Gnt and Coal-Measures 
round Lough Allen, and the Dungannon and Coahsland field in 
county Tyrone The last named is in part concealed by Tnassic 
strata The only important occurrences of coal in the south are in 
eastern Tmperary, near Killenaule, and m the Leinster coalfield 
(counties Kilkenny and Carlow and Queen's County), where there 
13 a high synclinal field, including Lower and Middle Coal-Measures, 
and resembling in structure the Forest of Dean area in England 

The “ Hercynian ” earth -movements, which so profoundly 
affected north-west and north-centr^il Europe at the close of Carboni- 
ferous times, gave rise to a senes of east and west folds m the Irish 
region The Upper Carboniferous beds were thus lifted within easy 
leachof denuding forces, while the Old Red Sandstone, and the under- 
lying " Caledonian " land-surface, were brought up from below m the 
cores of domes and anticlines In the south, even the Carboniferous 
Limestone has been so far removed that it is found only in the floors 
of the synclinals The effect of the structure of these folds on the 
courses of rivers in the south of Ireland is discussed m the paragraphs 
dealing with the geology of county Cork The present central 
plam Itself may be regarded as a vast shallow synclinal, including a 
multitude of smaller folds The earth-wnnkles of this epoch were 
turned into a north-easterly direction by the pre-existing Leinster 
Chain, and the trend of the anticlinal from Limenck to the Slieve 
Bloom Mountains, and that of the synclinal of Millstone Gnt and Coal- 
Measures from Cashel through the Leinster coalfield, bear witness 
to the resistance of this granite mass The Tnassic beds rest on the 
vanous Carboniferous senes m turn, indicatmg, as in England, the 
amount of denudation that followed on the uplift of the Hercynian 
land Little encouragement can therefore be given in Ireland to the 
popular belief in vast hidden coalfields 

The Permian sea has left traces at Holywood on Belfast Lough and 
near Stewartstown in county Tyrone. Certain conglomeratic beds 
on which Armagh is built are also beUeved to be of Permian age. 
The Tnassic sandstones and marls, with marine Rhaetic beds above, 
are preserved mainly round the basaltic plateaus of the north-east, 
and extend for some distance into county Down. An elongated 
outlier south of Camckmacross mdicates their former presence over 
a much wider area Rock-salt occurs m these beds north of Carrick- 
fergus 

The Jurassic system is represented m Ireland by the Lower Lias 
alone, and it is probable that no marine beds higher than the Upper 
Lias were deposited during this period. From Permian times on- 
ward, m fact, the Irish area lay on the western margin of the seas 
that played so large a part in determimng the geology of Europe. 
The Lower Lias appears at intervals under the scarp of the basaltic 
plateaus, and contnbutes, as in Dorsetshire and Devonshire, to the 
formation of landshps along the coast The alteration of the fossil- 
iferous Lias by dolente at Portrush into a flinty rock that looked 
like basalt served at one time as a prop for the " Neptumst " theory 
of the ongm of igneous rocks Denudation, consequent on the 
renewed uplift of the country, affected the Jurassic l^s until the 
middle of Cretaceous times The sea then returned, in the north-east 
at any rate, and the first Cretaceous deposits indicate the nearness of 
a shore-line Dark " green-sands," very nch m glauconite, are 
followed by ydlow sandstones with some flint. These two stages 
represent the Upper Greensand, or the sandy type of the English 
Gault Further sands represent the Cenomanian The Turonian 
IS idso sandy, but in most areas was not deposited, or has been denuded 
away during a local upUft that preceded Senonian times The 
Senonian limestone itself which rests in the extreme north on Trias 
or even on the schists, is often conglomeratic and glaucomtic at the 
base, the pebbles being worn from the old metamorphic series. 
The term " Hibernian Greensand " was used by Tate for all the beds 
below the Senonian; the qua^men know the conglom^tic 
Senonian as *' MulattO-stone The Senonian chalk, or ‘‘\^^te 
Limestone," is hard, with numerous bands of flint, and suffer^ from 
denudation in early Eocene times. Probably its or^nal thickness 
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was not more than 150 ft., while now only from 40 to 100 ft 
remain This chalk appears to underlie nearly the whole basaltic 
plateaus, appearing as a fringe round them, and also in an inher at 
Templepatrick. The western limit was probably found in the edae 
of the old continental land m Donegal Chalk flints occur freouently 
in the surface-deposits of the south of Ireland, associated with rocks 
brought from the north during the glacial epoch, and probably also of 
northern origin. It is just possilde, however, that here and there the 
Cretaceous sea that spread over Devonshire may have penetrated 
the Inab area 

Alter the Irish chalk had been worn into roUing downs, on which 
flint-gravels gathered, the great epoch of volcanic activity opened, 
which was destined to change the character of the whole north-west 
European area The criticm time had arrived when the sea was to 
be driven away eastward, while the immense ndges due to the 
" Alpme " movements were about to emerge as the backbones of 
new continental lands. Fissure after Assure, running with remark- 
able constancy N W and S E , broke through the region now occupied 
by the British Isles, and basalt was pressed up along these cracks, 
forming thousands of dikes, from the coast of C^wn to the Dalradian 
ndges of Donegal. One of these on the north side of Lough Erne 
is 15 ra, long The more deep-seated type of these rocks is seen in 
the olivine-^bbro mass of Carlinrtord Mountain ; but most of the 
Igneous region became covered with sheets of basaltic lava, which 
^ed up the hollows of the downs, baked the gravels into a layer of 
red flints, and built up, pile upon pile, the great plateaus of the north 
There was little explosive action, and few of the volcanic vents can 
now be traced. Alter a time, a quiet interval allowed of the forma- 
tion of lakes, in which red iron-ores were laid down The plant- 
remains associated with these beds form the only clue to the post- 
Cretaeoons penod in which the volcanic epoch opened, and they have 
been placecf by Mr Starkie Gardner in recent years as early Eocene 
During this time of comparative rest, rhyolites were extruded locally 
in county Antrim , and there is very strong evidence that the granite 
of the Mourne Mountams, and that which cuts the Carlmgfonl gabbro, 
were added at the same time to the crust *nie ba^t again broke 
out, through dikes that cut even the Mourne granite, and some of the 
best-known columnar masses of lava overlie 
the red deposits of iron-ore and mark this 
second basaltic epoch The volcanic plateaus 
clearly at one time extended far west and 
south of thwr present limits, and the denu- 
dation of tlie lava-flows ha.s allowed a large 
area of Mesozoic strata also to disappear 

Volcanic activitv may have extended into 
Miocene times , but the only fossthferous 
relics of Cainozoic periods later than the 
Eocene are the pale clays and siliafied 
lignites on the south shore of Lough Neagh, 
and the shelly gravels of pre-glacial age in county Wexford 
Both these de^sits may be Fhocene Probably before this period 
the movements of subsidence had set in which faulted the basalt 
plateaus, lowered them to form the basin of Lough Neagh, and 
broke up tlie continuity of the volcanic land of the North Atlantic 
area. As the Atlantic ^read into the valleys on tho west of Ireland, 
forming the wdl -known marine inlets, Europe grew, under the 
influence of the “ Alpine “ movements, upon the east ; and Ireland 
was caught m, as it were, on the western edge of Bie new continent 
It seems hkely tliat it was separated from the British region shortly 
before the glacial epoch, and that some of the ice which then abutted 
on the country travell^ across shallow seas. The glacial deposits 
profoundly modified the surface of the country, whether they 
resulted from the melting of the ice-sheets of the time of maximum 
glaciation, or from the movements of local glaaers. Boulder-clays 
and sands, and gravels rearranged by water, occur throughout the 
lowlands, while the eskers or “green hills," cbaracteixstic grass- 
covered ridges of gravel, rise from the great plam, or run athwart 
valleys and over hill-sides, marking the courses of sub-glacial 
streams When the superflaal deposits are removed, the underlying 
rocks are found to be scored and smoothed by ice-action, and whole 
mountain-sidos m the south and west have been similarly moulded 
during the Glacial epoch In numerous cases, lakelets have gathered 
under rocky arques Mhind the terminal morainesoi the last surviving 
glaaera 

There is no doubt that at this epoch various movements of eleva- 
tion and subsidence afiected the north-west of Europe, and modem 
Ireland may have had extensions Into warmer regions on the west 
and south, while the area now left to us wras almost boned under ice 
In post-Gladai times, a subsidence admitted the sea into the Lagan 
valley and across ihe eastern shore in several p^es , but elevation, 
in the daya of early human occupation, brought these last manne 
deposits to light, and raised the beaches and shore-terraces some 
xo to 30 ft. i^ng the coast At Lame, Greenore and m neck 
between Howth and Dublm, these raised beaches remain conspicuous. 
To sum m>, then, while tlie mam structural features of Ireland were 
impreasea upon her before the opening of the Mesozoic era, her 
present outune and superficial contours date from an epoch of 
climatic and geographical change which falls within the human 
period. 

See maps and explanatory memoirs of the Gtchgieat Swvey of 


[POPULATION 

Iftlond (Dublin) ; G Wflkinson, Practical Geology and Anctent 
ArchiUcture of Ireland (London, 1845) , R Kane, Industrial Resources 
of Ireland (znd ed , Dublin, 1843) , G H Kinahan, Manual of the 
Geology of Ireland (London, 1878) ; E. Hull, Physical Geology and 
Geography of Ireland (and ed , London, 1891) ; G H Kinahan, 
Economic Geology of Ireland (Dublin, 1889) ; A McHenry and W W 
Watts, Guide to the Collection of Roehs and Fossils, Geol. Survey of 
Ireland (2nd ed., Dublin, 1898). (G A. J C ) 

Economics and Administration 

Populatton — Various computations are in existence of the 
peculation of Ireland prior to 1821^ m which year the first govern- 
ment census was taken. According to Sir William Petty the 
number of inhabitants in 1672 was 1,320,000 About a century 
later the tax-collectors estimated the population at a little over 
2,500,000, and in 1791 the same officials calculated that the 
number had risen to over 4,200,000. The census commissioners 
returned the population in 1821 as 6,801,827, in 1831 as 7,767,401, 
and in 1841 as 8,196,597 It is undoubted that a great increase 
of population set in towards the close of the i8th century and 
continued during the first 40 years or sn of the 19th This 
increase was due to a vanety of causes — the improvement in the 
political condition of the country, the creation of leaseholds 
after the abolition of the 40s. franchise, the productiveness and 
easy cultivation of the potato, the high prices dunng the war 
with France, and probably not least to the natural prolificness of 
the Irish people. But the census returns of 1851 showed a 
remarkable alteration— a decrease durmg the previous decade 
of over 1,500,000 — and since that date, as the following table 
shows, the continuous decrease in the number of its mhabitants 
has been the striking feature in the vital statistics of Ireland 


The cause of the continuous though varying decrease which 
these figures reveal has been emigration This movement of 
population took its first great impulse from the famine of 1846 
and has continued ever since When that disaster fell upon the 
country it found a teeming population fiercely competing for a 
very narrow margin of subsistence ; and so widespread and 
devastating were its ^ects that between 1847 and 1852 over 
1,200,000 of the Irish people emigrated to other lands. More 
than 1,000,000 of these went to the United States of America, 
and to that countiy the mam stream has ever since been directed. 
Between 1851 and 1905 4,028,589 emigrants left Ireland — 
2,093,154 males and 1,936,435 females, the proportion of females 
to males being extraordin^y high as compared with the 
emigration statistics of other countries. Between these years the 
numbers fluctuated widely — 1852 showing the highest total, 
190,322 souls, and 1905 the lowest, 30,676 souls. Since 1892, 
however, the emigrants m any one year have never exceeded 
50,000, probably i^cause the process of exhaustion has been so 
long in operation As Ireland is mainly an agricultural country 
the loss of population has been most marked in the rural distnets. 
The urban population, indeed, has for some years s^wn a 
tendency to increase. Thus in 1841 the rural population was 
returned as 7,052,923 and the urban as 1,143,674, while the 
correspondiM ^ures in 1901 were respectively 3,073,846 and 
1,384,939. This is further borne out by the percentages 
given in the above table, from which it will be seen that 
the greatest proportional decrease of population has occurred 
m the two provinces of Munster «md Oinnaught, which may 
be regarded as almost purely agricultural. That the United 
States remained the great centre of attraction for Irish emi- 
grants is proved by the returns for 1905, which show Aat 
nearly 80 %' of the whole number for the year sailed for 
that countiy, Ireland does little to sweU the rising tide of 
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Decrease per cent of Population tS4i-iQOT, 



1841-1851 

1851-1861 

1861-1871 

1871-1881 

1881-1891 

1891-1901 

Leinster . 

15 

12 86 ! 

8-11 

4 ’49 

6-8 

3 5 

Munster 1 

32 47 

18 53 

7 93 

4 98 

II 8 

84 

Ulster 1 

15 69 

4 85 

4 23 

5 -II 

7.07 

24 

Connaught | 

28 81 

9 59 j 

7 33 

3 43 1 

12 4 

97 

Ireland . | 

19-85 

1* 50 j 

6 67 

4 (>9 

9 oS 

5 3 
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emigration that now flows from England and Scotland to 
British North America. 

Turning now to the census figures of 1901, we find that the 
population had dimimshed as compared with 1891 by 345 > 97 S> 
During the decade only three counties, Dublin, Down and 
Antrim, showed any increase, the increase being due to the 
growth of certain urban areas. Of the total population of 
4458,775, 2,200,040 were males and 2,358,735 were females 
The inhabitants of the rural districts (3,073,846) decreased 
dunng the decade by over 380,000 ; that of the urban districts, 
t.e. of all towns of not less than 3000 inhabitants (1,384,929) 
increased by over 140,000. This increase was mairdy due to 
the growth of a few of the larger towns, notably of Belfast, the 
chief industrial centre of Ireland. Between 1891 and 1901 
Belfast increased from 273,079 to 349,180 ; Dublin from 268,587 
to 289,108 ; and Londonderry, another industrial centre m 
Ulster, from 33,200 to 39,873 On the other hand, towns like 
Cork (75,978), Waterford (26,743) and Limerick (38,085), 
remained dmost stationary during the ten years, but the urban 
districts of Pembroke and of Rathmmes and Rathgar, which 
are practically suburbs of Dublin, showed considerable 
increases. 

From the returns of occupation in 1901, it appears that the 
indefinite or non-productive class accounted for about 55 of the 
entire population The next largest class was the agricultural, 
which numbered 876,062, a decrease of about 40,000 as compared 
with 1891 The industrial class fell from 656,410 to 630,413, but 
this represented a slight increase in the percentage of the population 
The professional class was 131,035, the domestic 219,418, and the 
commercial had risen irom 83,173 in i8gi to 97,889 in 1901 The 
following table shows the number of births and deaths registered 
in Ireland dunng the five years 1901-1905 


I Births 

Deaths 

rooi 

100,976 

79,119 

1902 

101,863 

77,676 

1903 

101,831 

77,358 

1904 

103,811 

79,513 

1905 j 

102,832 

75,071 


The number of illegitimate births is always very small in proportion 
to the legitimate In 1903 illegitimate births numbered 2710 or 2 6 of 
the whole, a percentage which has been very constant for a number 
of years 

Railways . — The first act of parliament authorizing a railway 
m Ireland was passed in 1831. The railway was to run from 
Dublin to Kingstown, a distance of about 6 m., and was opened 
in 1834. In 1836 the Ulster railway to connect Belfast and 
Armagh, and the Dublin and Drogheda railway uniting these 
two towns were sanctioned. In the same year commissioners 
were nominated by the crown to inquire \tnler aha) as to a 
general system for railways in Ireland, and as to the best mode 
of directing the development of the means of intercourse to the 
channels whereby the greatest advantage might be obtained by 
the smallest outlay. The commissioners presented a very 
valuable report in 1838, but its speafic recommendations were 
never adopted by the government^ though they ultimately 
proved of service to the directors of private enterprises. Railway 
development in Ireland progressed at first very slowly and by 
1845 only some 65 m of railway were open. During the next 
ten years, however, there was a considerable advance, and in 
1855 the Irish railways extended to almost 1000 m. The total 
authorized capital of all Irish railways, exclusive of light railways, 
at the end of 1905 was £42,881401, and the paid-up capital, 
including loans and debenture stock, amounted to £37,238,888. 
The total gross receipts from all sources of traffic m 1905 were 
£4,043,368, of which £2,104,108 was derived from passenger 
traffic and £1498,520 from goods traffic. The total num^r of 
passengers earned (exclusive of season and periodical ticket- 
hoMer^ was 27,950,150. Under the various acts passed to 
facilitate the construction of light railways irt backward districts 
some 1$ Knes have been built, pnndpadly in the iWfStem part 
of the island from Donegal to Kerry. These railways are worked 
by existmg companies. 


The foHowing table shows the pnncipal Irish railways, their 
mileage and the districts which they serve 


Name ol Railway | IVlileage 


Districts Served 


Great Southern & 
Western 

1083 

Midland Great Western 

538 

1 

Great Northern ... 

533 

Northern Counties’ (now 
owned by the Midland 
Railway of England) 
Dublin & South 
Eastern ® 

249 

161 

Donegal , . . . 

106 

I.ondonderry & Lough 
Swilte 

Coik, Bandon & South 
Coast 

Belfast & County 
Down 

99 

95 

76 


Tlie southern half of Lein- 
ster, the whole of Munster, 
and part of Connaught, 
the prmcmal towns served 
being Dublin, Cork. 
Waterford, limerick and 
Sligo 

The central districts of Ire- 
land and a great part of 
Connaught, the prmcmal 
towns served being Dublin, 
Athlone, Galway and 
Sligo 

The northern hail of Lemster 
and a great part of Ulster, 
the principal towns served 
being Dublin, Belfast, 
Londonderry. Dundalk, 
Drogheda, Armagh and 
lasburn. 

The counties of Antrim, 
Tyrone and I..ondonderry 

1 he counties of Dublin. 
Wicklow, Wexford and 
Waterford 

The counties of Tyrone and 
Donegal 

The counties of Londonderry 
and Donegal 

Ihe counties of Cork and 
Kerry. 

The county of Down 


' Formerly Belfast ^d Northern Counties 
» Formerly Dublin, Wicklow and Wexford 


Tliere is no lack of cros.s-channel services between Ireland and 
Great Britain Belfast is coonecteil by daily sailings with Glasgow, 
Ardrossan, Liverpool, Fleetwood, Barrow and Hcysham Harbour, 
Dublin with Holyhead and Liverpool, Greenore (Co Down) with 
Holyhead, Lame (Co Antrim) with Stranraer, Kosslare (Co Wexford) 
with Fishguard and Kingstown (Co Dublin) with Holyhead 
NavtgaSle Waterwayi — Ireland is intersected by a network of 
canals and waterways, which if efficiently managed and developed 
would prove of immense service to the country by affording a cheap 
means for the carnage of goods, especially agricultural produce 
Two canals— the Grand and the Royal — connect Dublin with the 
Shannon ; the former leading from the south of Dublin to Shannon 
Harbour and thence on the other side of that river to BalHnasloe, 
with numerous branches , the latter from the north side of Dublin 
to Cloondera on the Shannon, with a branch to Longford llie 
Barrow Navigation connects a branch of the Grand canal with the 
tidal part of the river B.aiTOw In Ulster the Bann navigation 
connects Coleiame, by means of Lough Neagh, with the Lagan 
navigation which serves Belfast; and the Ulster canal connects 
Lough Neagh with I.x>ugh Erne The river Shannon is navigable for 
a distance of 143 m in a direct course and occupies almost a central 
position between the east and west coasts 
Agrtetdture. — Ireland possesses as a whole a soil which is 
naturally fertile and easily cultivated Strong heavy clay soils, 
sandy and gravelly soils, are almost entirely absent , and the 
mixture of soils arising from the various stratifications and from 
the detritus carried down to the plains has created many districts 
of remarkable richness. The “ GoWen Vein ” m Munster, which 
stretches from C^hel in Tipperary to near Limenck, probably 
forms the most fertile part of the country. The banks of the 
rivers Shannon, Suir, Nore, Barrow and Bann are lined with long 
stretches of flat lan^ capable of producing fine crops. In the 
districts of the Old and New Red Sandstone, which include the 
greater part of Cork and portions of Kerry, Waterford, Tyrone, 
Fermanagh, Mona^^han, Mayo and Tipperary, the soil m the 
hollows IS generally remarkably fertile Even m the mountainous 
districts which are unsnitaWc for tilla^^e there is often sufficient 
soil to yield, with the aid of the moist atmosphere, abundant 
pasturage of good quality. The excessive moisture in wet 
seasons is however hostik to cereal crops, espeaally m the 
southern and weatem districts, though improved drainage has 
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done something to mitigate this evil, and might do a great deal 
more 

Irish political history has largely affected the condition of 
agriculture. Confiscations and settlements, prohibitive laws 
(such as those which ruined the woollen mdustry), penal enact- 
ments against the Roman Catholics, absenteeism, the creation 
for political purposes of 40s. freeholders, and other factors have 
combined to form a story which makes painful reading from 
whatever point of view, social or political, it be regarded. 
Happily, however, at the beginning of the 20th century Irish 
agriculture presented two new features which can be described 
without necessarily arousing any party question — the work of 
the Department of Agriculture and the spread of the principle 
of co-operation. Another outstanding feature has been the effect 
of the Land Purchase Acts m transferring the ownership of the 
land from the landlords to the tenants Before dealing with 
these three features, some general statistics may be given 
bearing upon the condition of Irish agriculture. 

Number of Holdings — Before 184O the number of small holdings 
was inordinately large In 1841, for example, there were no less than 
310,430 of between i and 5 acres in extent, and 252,799 of between 
3 and 15 acres. This condition of affairs was <lue mainly to two 
causes — to the 403. franchise which prevailed between 1793 and 
1829, and after that date to the fierce competition for land by a I 
rapidly increasing population which had no other source of livelihood ^ 
than agriculture. But the potato famine and the repeal 
of the Corn Laws, occurring almost simultaneously, 
caused an immediate and startling diminution in the 
number of smaller holdings In 1851 the number 
between 1 and 5 acres in extent had fallen to 88,033 
and the number between 5 and 15 acres had fallen 
to 191,834 Simultaneously the numbei between 15 
and 30 acres had increased from 79,342 to 141,311, 
and the number above 30 acres from 48,625 to 149,090 

Since these tendencies have not been so 

marked Thus m 1905 the number of holdings be- 
tween I and 3 acres was 62,126, the number between 5 and 15 
acres 152,560, the number wstween rs and 30 acres 134,370 and 
the number above 30 acres 164,747. Generally speaking, however, 

It will be seen from the figures that since the 
middle of the 19th century holdings between 
I and 30 acres have decreased and holdings 
over 30 acres have increased Of the total 
holdings under 30 acres considerably more 
than onc-third are m Ulster, and of the hold- 
ings over 30 acres more than one-third are in 
Munster, the number of holdings of over 500 
acres is only x 526, of which 475 are m Connaught 
A considerable proportion, however, of these 
larger holdings^ especially m Connaught, consist of more or less 
waste land, which at the best can only be used for raising a few 
sheep. 

Tillage and Pasturage — The fact that probably about 1,000,000 
acres formerly under potatoes went out of cultivation owing to the 
potato disease in 1827 makes a comparison between the figures for 
crops in tliat year with present figures somew hat fallacious. Starting, 
however^ with that year as the most important in Irish economic 
history in modern times, we find that between 1847 and 1905 the 
total area under crops — cereals, green crops, flax, meadow and clover 
— decreased by 382,348 acres. Up to 1861, as the area formerly 
under potatoes caune back gradually into cultivation, the acreage 
under crops increased , but since that year, when the total crop area 
was 5,890,536 acres, there has been a steady and gradual declme, 
the area in 1905 having fallen to 4,656,227 acres. An analysis of the 
returns shows that the decline has been most marked m the acreage 
under cereal crops, especially wheat In 1847 the number of acres 
under wheat was 743.071 and there has been a steady and practically 
continuous decrease ever since, the wheat acreage in IW3 wing only 
37,860 acres In that year the wheat area, excluding less than 5000 
acres in Connaught, was pretty equally divided between the other 
three provinces Oats has always been the staple cereal crop m 
Ireland, but since 1847 its cultivation has declmed by over 50 %. 

In that year 2,200,870 acres were under oats and m 1905 only 
1 ,066,806 acres. Nearly one-half of the area under oats is to be found 
in Ulster . Leinster and Munster are fairly equal , and Connaught has 
something over 100.000 acres under this crop. The area under 
barley and rye has also declined during the period under review by 
about one-half-— from 345,070 acres m 1847 to 164,800 m 1905 
The mwmg of these crops is confined almost entirely to Leinster 
and Munster Taking all the cereal crops together, their cultivation 
during the last 60 years has gradually declined (from 3.313,579 
acres m 1847 to 1,271,190 in 1905) by over 50 %, The area, towevir, 
under green crops — potatoes, turnips, maxwel-wurzel, beet, cabbage, 
&c , shows dunng the same penod a much marked decUne — only 
some 300,000 acres There has been a very considerable decrease 
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since about i86t m the acreage under potatoes. This is probably 
due to two causes — the emigration of the poorer classes who subsisted 
on that form of food, and the gradual introduction of a more vaned 
dietary. The total area under pxitatoes in 1905 was 616,755 acres as 
compared with 1,133,504 acres in x86i. Since about 1885 the 
acreage under turmps has remained fairly stationary in the neigh- 
bourhood of 300,000 acres, while the cultivation of mangel-wurzel 
has considerably increased. Outside the recognized cereal and 
green erws, two others may be considered, flax and meadow and 
clover The cultivation of the former is practically confined to 
Ulster and as compared with 20 or 30 years ago has fallen off by 
considerably more than 50 %, despite the proximity of the linen 
mdustry The number of acres under flax in 1905 was only 46,158 
The Department of Agriculture has made efforts to improve and 
foster its cultivation, but without any marked results as regards 
mcreasmg the area sown Dunng the penod under review the area 
under meadow and clover has increased by more than 50 %, rising 
from 1,138,946 acres in 1847 to 2,294,506 in 1905 It would thus 
appear that a large proportion of the land which has ceased to bear 
cereal or green crops is now laid down in meadow and clover The 
balance has become pasturage, and the total area under grass in 
Ireland has so largely increased that it now embraces more than 
one-half of the entire country This increase of the pastoral lands, 
with the corresponding decrease of the cropped lands, has been the 
marked feature of Irish agricultural returns since 1 847 It is attnbut- 
able to three cnief reasons, the dearth of labour owing to emigration, 
the greater fall in prices of produce as compared with live stock, and 
the natural richness of the Irish pastures The following table shows 
the growth of pasturage and the shnnkage of the crop areas since 
x86o. 


Produce and Live Stock — With the decrease of the area under 
cereal and green crops and the increase of pasturage there has 
naturally been a serious fall in the amount of agncultural produce 
and a considerable nse in the number of live stock smee the middle 
of the X9th century Thus in 1851 the number of cattle was returned 
as 2,967,461 and in 1905 as 4,645,215, the increase during the inter- 
vening penod having been pretty gradual and general Sheep in 
1851 numbered 2,122,128 and m 1905 3,749,352, but the increase 
in this case has not been so continuous, several of the intervening 
years showing a considerably higher total than 1905, and for a good 
many years past the number of sheep has tended to decline The 
number of pigs has also varied considerably from year to year, 
1905 showing an increase of about 150,000 as compared with 1851 

The Department of Agriculture.— -By an act of 1899 a Depart- 
ment of Agriculture and other industries and technical instruction 
was established in Ireland. To this department were transferred 
numerous powers and duties previously exercised by other 
authorities, including the Department of Science and Art. To 
assist the department the act also provided for the establishment 
of a council of agriculture, an agricultural board and a board 
of techmeal instruction, specifying the constitution of each 
of the three bodies. Certam moneys (exceeding £iSo,ooo per 
annum) were placed by the act at the disposal of the department, 
provisions were made for their application, and it was enacted 
that local authorities might contribute funds. The powers 
and duties of the department are very wide, but under the present 
section its chief importance lies in its adinlnistrative work with 
regard to agriculture. In the annual reports of the department 
this work is usually treated under three heads : (i) agricultural 
mstruction, fs) improvement of live stock, and special 
investigations. 
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Year 

Total Area 

Cultivated 
Area (Crops 
and Grass) 

Crops (other 
than Meadow 
and Clover) 

Meadow 

and 

Clover 

Grass 

'll 11 

20,284,893 

20,327,764 

20 , 333,344 

20,350.725 

15,453,773 

15,340,192 

15,222,104 

15,232.699 

1 4,375,621 

3,171,259 

2,493,017 

2,410,813 

1,594,518 

1,909,825 

2,165,715 

2,224,165 

9,483,634 

10,259,108 

10,563,372 

10,597,721 


One more table may be given showing the proportional areas 
under the various kinds of crops, grass, woods and plantations, 
fallow, bog, waste, &c , over a series of years 


Year 

1 

Cereal 

Crops 

Green 

Crops 

Meadow 

and 

Clover, 

Grass 

Total 

Agricultural 

Land. 

Woods 

Fallow 

Waste 

1851 

152 

67 

6 1 

43 0 

71 ’O 

I ‘5 

I 0 

25 7 

1880 

1 8 I 

5 5 

8 I 

50-5 

72 2 

1 7 

0 0 

22 8 

1905 

1 

5 3 

11 3 ; 

52 I 1 

75 0 

I 5 

0 0 

23 5 
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I. The ultimate aim of the department’s pohcy in the matter 
of agricultural instruction is, as denned by itself, to place within the 
reach of a large number of young men and young women the means 
of obtaining m their own count^ a good technical knowledge of all 
subjects relating to agriculture, an obiect which prior to the estab- 
lishment of tiie department was for all practical purposes unattain- 
able Before such a scheme could be put mto operation two thm^s 
had to be done In the first place, the dejiartment had to tram 
teachers of agricultural subjects . and secondly, it had to demonstrate 
to farmers aU over Ireland by a system of itmerant instruction some 
of the advantages of such technical instruction, in order to induce 
them to make some sacnfice to obtain a suitable education for their 
sons and daughters. In order to accomplish the first of these two 
preliminaries, the department established a Faculty of Agriculture 
at the Royal College of Science in Dubhn, and offered a considerable 
number of scholarships the competition for which becomes in- 
creasingly keen. They also reorganized the Albert Agricultural 
College at Glasnevin for young men who have neither the time nor 
the means to attend the highly specialized courses at the Royal 
College of Science , and the Munster Institute at Cork is now devoted 
solely to the instruction of girls in such subjects as butter-making, 
poultry -keeping, calf-reanng, cooking, laundry - work, sewing and 
gardening. In aiddition to these three permanent mshtutions, local 
schools and classes have been estabhsned in different parts of the 
country where systematic instruction in technical agriculture is given 
to young men In this and in other branches of its work the depart- 
ment IS assisted by agricultural committees appointed by the county 
councils. The number of itinerant instructors is governed entirely 
by the available supply of cj^ualified men The services of every 
available student on completing his course at the Royal College of 
Science are secured by some county council committee The work 
of the itinerant instructors is very varied They hold classes and 
carry out field demonstrations and experiments, the results of which 
are duly pubhshed in the department’s journal The department has 
also endeavoured to encourage the fruit-growing industry in Ireland 
by the establishment of a horticultural school at Glasnevin, by efforts 
to secure uniformity in the packing and grading of fruit, by the 
establishment of expenmental fruit - preserving factories, by the 

S lanting of orchards on a large scale in a few districts, and by pioneer 
setures As the result of all these efforts there has been an enormous 
increase in the demand for fruit trees of all kinds 

2 The marked tendency which has been visible for so many years 
in Ireland for pasturage to increase at the expense of tillage makes 
the improvement of live-stock a matter of vital importance to all 
concerned in agriculture Elaborate schemes applicable to horse- 
breeding, cattle-breeding and swine-breeding, have been drawn up 
by the department on the advice of experts, out the working of the 
schemes is for the most part left to the various county council 
committees The benefits arising from these schemes are being more 
and more realized by farmers, and the department is able to 
report an increase in the number of pure bred cattle and horses in 
Ireland 

3 The special investigations earned out by the department 
naturally vary from year to year, but one of the duties of each 
instructor in agnculture is to conduct a number of field experiments, 
mainly on the influence of manures and seeds in the yield of crops 
The results of these expenments are issued in the form of leaflets 
and distributed widely among farmers One of the most interesting 


beyond all question one of the most hopeful features in Irish 
agnculture. 

Perhaps the chief success of the society was seen in the establish- 
ment of creameries, which at the end of 1905 numbered 275 — 123 in 
Ulster, 102 in Munster, 20 in Leinster and 30 m Connaught The 
members numbered over 42,000 and the trade turnover for the year 
was ;^i,245,ooo. Agricultural societies have been established for 
the purch^ of seed, implements, Ac , on co-operative lines and of 
these there are 150, with a membership of some 14,000 The society 
was also successful in estabbshing a large number of credit societies, 
from which farmers can borrow at a low rate of interest There are 
also societies for poultry - rearing, rural industries, bee-keeping, 
bacon-cunng, Ac , in connexion with the central organization. The 
system is rounded off by a number of trade federations for the sale 
and purchase of various commodities. The Department of Agricul- 
ture encourages the work of the Organization Society by an annual 
grant 

Land Laws — The relations of landlord and tenant in Ireland 
have been a frequent subject of legislation (see History below). 
Under the act of 1881, down to the 31st of March 1906, the rents 
of 360,135 holdings, representing nearly 11,000,000 acres, had 
been fixed for the first statutory term of 15 years either by the 
land commissioners or by agreements between landlords and 
tenants, the aggregate reduction being over 20 % as compared 
with the old rents. The rents of 120,515 holdings, representing 
over 3,500,000 acres, had been further fixed for the second 
statutory term, the aggregate reduction being over 19% as 
compared with the first term rents. Although the acts of 1870 
and 1881 provided facilities for the purchase of holdings by the 
tenants, it was only after the passing of the Ashbourne Act in 
1885 that the transfer of ownership to the occupying tenants 
began on an extended scale Under this act between 1885 and 
1902, when further proceedings were suspended, the number 
of loans issued was 25,367 (4221 in Leinster , 5204 in Munster , 
12,954 m Ulster, and 2988 in Connaught) and the amount was 
£9,992,536. Between August 1891 and April 1906, the number 
of loans issued under the acts of 1891 and 1896 was 40,39s 
(7838 in Leinster, 7512 in Munster, 14,955 Ulster, and 
10,090 in Connaught) and the amount was £11,573,952. 
Under the Wyndham Act of 1903 the process was greatly 
extended 

The following tables give summarized particulars, for the period 
from the ist of November 1903 to the 31st of March 1906, of (i) 
estates for which purchase agreements were lodged m cases of sale 
direct from landlords to tenants , (2) estates for the purchase of 
which the Land Commission entered into agreements under sects 
6 and 8 of the act , (3) estates in which the offers of the Land Com- 
mission to purchase under sect 7 were accepted by the land judge , 
and (4) estates for the purchase of which, under sections 72 and 79, 
originating requests were transmitted by the Congested Districts 
I Board to the Land Commission — 


expenments, which may have far- 
reaching economic effects, has been 
in the cultivation of tobacco So 
far it has been proved (i) that 
the tobacco plant can be grown 
successfully in Ireland, and (2) 
that the crop when blended with 
Amencan leaf can be manufac- 
tured into a mixture suitable for 
smoking. But whether Insh to- 
bacco can be made a profitable 
crop depends upon a gc^ many 
other considerations 

Agricultural Co-operaiton . — In 
1894 the efforts of a number of 
Irishmen drawn from all pohtical 
parties were successfully directed 
towards the formation of the 
Irish Agricultural Organization 
Society, which has for its object 
the organizing of groups of 
fanners on co-operative prm- 
dples and the provision of in- 
struction in proper technical 
methods. The society had at 
first many difficulties to con- 
front, but after the first two or three years of its existence j it wiH be seen from these two tables that though the amount of 
its progress became more rapid, and co-operation became | advances applied for dunng the period dealt with amounted to over 





Purchase Money ^ 

Classification. 

No of 
Estates 

No of 
Purchasers 

Pnee 

Amount of 
Advances 
applied for 

Amount of 
Proposed 
Cash Payments, 

Direct Sales . 

Sections 6 and 8 
Section 7 I 

Sections 72 and 79 . 

344'^ 

! 54 

29 

i 67 

86,898 
3,567 ’ 

I, *74* 
5,606 » 

;^32, 81 1,564 
1,231 014 
383,388 

975,211 

;^32,692,o66 
1,226,832 
381,722 
j 975,2*1 

19,498 

4,182 

1 ,660 

Total .... 

3590 

97,245 

1 ii 5 AOi , i 77 

[__;{35, 275,831 J 

^*25,346 


Classification 

No of 
Estates 

No of 
Purchasers 

Purchase Money j 

Price 

Amount of 
Advances 
made 

1 

Amount of 
Cash Payments, 

Direct Sale.s 

925 

*6,732 

£8,317,063 

£8,226,736 

£ 90 ,i ^7 

Sections 6 and 8 

40 

3,047 

*,048,459 

1,047,007 

*,452 

Section 7 

29 

*,*74 

383,388 

381,722 

1,666 

Sections 72 and 79 • 

12 

763 

*99,581 

199,581 

1 

Total . . 

1006 

21,716 

£9,948,49* 

^9,855,046 

£93,445 1 


* Estimated number of purchasers on resale 
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/35 000,000 the actual advances made were less than /to, 000,000 
It will be seen further that the act operated almost entirely by means 
of direct sales by landlords to tenants Of the total amount 
advanced up to March 31, 1006, almost one-half was m respect of 
estates m the province of Lomster, the balance being divided pretty 
equally between estates in tlie other three provmoeB 

Fishmes , — The deep-sea and coast fisheries of Ireland form 
a valuable national asset, which still admits of much developi- 
ment and improvement despite the fact that a considerable 
number of acts of parhament have been passed to promote and 
foster the fishing industry. In 1883 the Commissioners of Public 
Works were given further powers to lend money to fishermen 
on the recommendation of the inspectors of fishenes ; and under 
an act of 1883 the I^nd Commission was authorized to pay 
from time to time such sums, not exceeding in all £250,000, as 
the Commissioners of Public Works might require, for the 
creation of a Sea Fishery Fund, such fund to be expended — ^a 
sum of about £240,000 has been expended — on the construction 
and improvement of piers and harbours Specific acts have 
also been passed for the establishment and development of 
oyster, pollan and mussel fisheries. Under the Land Purchase 
Act 1891, a portion of the Sea Fisheries Fund was reserved for 
administration by the inspectors of fisheries in non-congested 
districts. Under this head over £36,000 had been advanced on 
loan up to December 31, 1905, the greater portion of which had 
been repaid In 1900 the powers and duties of the inspectors of 
fisheries were vested in the Department of Agriculture and 
Tethnical Instruction. Under the Marine Works Act 1902, 
which was intended to benefit and develop mdustries where the 
people were suffering from congestion, about £34>ooo was 
expended upon the construction and improvement of fishery 
harbours in such districts 

For administrative purposes Ireland is divided mto 31 deep-sea 
and coast fisheries and during 1905, 6190 vessels were engaged ui 
these districts, giving employment to a total of 24,288 hands Ex- 
cluding salmon, nearly one million hundredweights of fish were 
taken, and including shell-fish the total money received by the 
fishermen exceeded £414,000 in the same year 13,436 hands were 

S ed in tlie 25 salmon fishing districts into which the country is 
sd In addition to the organized Industry which exists in these 
salmon districts, there is a good deal of ordinary rod and line fishing 
in the higher reaches of the larger rivers and good trout fishing is 
obtainable in many districts 

il/iwwg — The mineral produce of Ireland is very limited, 
and its mines and quarries in 1905 gave employment to only 
about 6000 persons. Coal-fields are found m all the provinces, 
but m <905 the total output was less than 100,000 tons and its 
value at the mines was given as £43,000 Iron ore is worked in 
Co. Antrim, over 113,000 tons having been produced m 1905. 
Alum clay or bauxite, from which aluminium is manufactured, 
is found in the same county. Clays of various kinds, mainly fire 
and brick clay, are obtained in several places and there are 
quarries of marble (notably in Connemara), slate, granite, 
limestone and sandstone, the output of which is considerable 
Silver is obtamed in small quantities from lead ore in Co Donegal, 
and hopes have been entertamed of the re-discovery^ of gold in 
Co. Wicklow, where regular workings were established about 
1796 but were destroyed during the Rebellion 
Woolleti Manuf<utmt. — At an early period the woollen manu- 
factures of Ireland had won a high reputation and were exported 
in considerable quantities to foreign countries. Bonifazio 
Uberti (d r. 1367) refers in a posthumous poem called Dtta 
mundt to the “ noble serge ” which Ireland sent to Italy, and 
fine mantles of Irish frieze are mentioned in a list of goods 
exported from England to Pope Urban VI. In later times, the 
estabhshment ojf a colony from the German Palatinate at 
Carnck-on-Suir in the reign of James I. served to stimulate the 
manufacture, but in the succeeding reign the lord-deputy 
Strafford adopted the policy of fostering the linen trade at the 
expense of the woollen in order to prevent the latter from 
competi^ with English products. An act of the reign of Charles 
II. prohibited the export of raw wool to foreign countnes from 
Ireland as well as England, while at the same time Irdwd was 
practically excluded by heavy duties (xom the English markets, 


and as the Nav^ation Act of 1663 did not apply to her the 
colonial market was also dosed against Irish exports. The 
foreign market, however, was still open, and after the prohibition 
of the export of Irish cattle to England the Irish farmers turned 
their attention to the breeding of sheep, with such good effect 
that the woollen manufacture mcreased with great rapidity. 
Moreover the improved quahty of the wool showed itself in the 
improvement of the finished article, to the great alarm of the 
English manufacturer. So much trade jealousy was aroused 
that both Houses of ParlMment petitioned William III. to 
interfere. In accordance with his wishes the Irish parliament 
m 1698 placed heavy additional duties on all woollen clothing 
(except Inezes) exported from Ireland, and in 1699 the English 
Parhament passed an act prohibiting the export from Ireland 
of all woollen goods to any country except England, to any port 
of England except six, and from any town in Ireland except six. 
The cumulative effect of these acts was practically to annihilate 
the woollen manufacture in Ireland and to reduce whole distncts 
and towns, in which thousands of persons were directly or 
indirectly supported by the industry, to the last verge of poverty. 
According to Newenham’s tables the annual average of new 
drapery exported from Ireland for the three years ending March 
1702 was only 20 pieces, while the export of woollen yam, 
worsted yam and wool, which to England was free, amounted 
to 349^410 stones In his essay on the Trade of Ireland, pub- 
lished in 1729, Arthur Dobbs estimated the medium exports ot 
wool, worsted and woollen yarn at 227,049 stones, and he valued 
the export of manufactured woollen goods at only £2353. On 
the other hand, the imports steadily rose. Between 1779 and 
1782 the various acts which had hampered the Irish woollen 
trade were either repealed or modified, but after a brief period 
of deceptive prospenty followed by failure and distress, the 
expansion of the trade was limited to the partial supply of the 
home market. Accorduig to evidence laid before the House of 
Commons m 1822 oner third of the woollen cloth used in Ireland 
was imported from England A return presented to Parliament 
m 1837 stated that the number of woollen or worsted factories 
m Ireland was 46, employing 1321 hands. In 1879 the number 
of factories was 76 and the number of hands 2022. Since then 
the mdustry has shown some tendency to increase, though the 
number of persons employed is still comparatively very small, 
some 3500 hands 

Lmen Manufacture , — Flax was cultivated at a very early 
penod in Ireland and, was both spun into thread and manu- 
factured into cloth. In the time of Henry VIII. the manufacture 
constituted one of tlie principal branches of Irish trade, but it 
did not prove a very serious rival to the woollen industry until 
the policy of England was directed to the discouragement the 
latter Strafford, lord-deputy m the reign of Charles I., did 
much to foster the linen industry. He invested a large sum of 
his own money in it, imported great quantities of flax seed from 
Holland and induced skilled workmen from France Mid the 
Netherlands to settle in Ireland A similar policy was pursued 
with even more energy by hia successor in oflice, the duke of 
Ormonde, at whose instigation an Irish act was passed in 2665 
to encourage the growth of flax and the manufacture of lmen. 
He abo established factories and brought over families from 
Brabant and France to work m them. The English parliament 
m their desire to encourage the lmen mdustiy at tlU expense 
of the woollen, followed Ormonde's lead by passmg on act invitmg 
foreign workmen to settle m Ireland, and admitting att articles 
made of flax or hemp into England free of duty. In 1710, in 
accordance with an arrangement made between The two kmg- 
doms, a board of trustees was appointed to whom a considerable 
sum was granted annually for tM promotion of the linen manu- 
facture ; but the jealousy of English merchants mtMposed to 
chrok the industry whenever it threatened to assume proportions 
which might int^ere with their own trade, and by an act of 
George II. a tax was impose^ on Irish sail'^oth impotted into 
England, which for the time practically ruined the hempen 
manufacture. Between 1700 a^ 1777 the board of trustees 
expended neariy £850,000 on the promotion of the Ikien trade. 
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and in addidon parliamentary bountiea were paid on a consider- 1 merchants of Dublin fled from their city at the tune of the Anglo- 


able scale. In 1727 Arthur Dobbs estimated the value of the 
whde manufacture at £1,000,0001. In 1830 the linen Board 
ceased to exist, the trade having been for some time m a very 
depressed condition owing to die importation of machuie-<nade 
yams from Scotland and England. A year or two later, however, 
machinery was introduced on a large scak on the nver Bonn. 
The expenment |M^oved highly successful, and from this period 
may be dated the rise of dw itnen trade of Ulster, the only great 
mdustnal manufacture of which Ireland can boast. Belfast 
IS the centre and market of the trade, but mills and factones 
are to be found dotted all over the eastern counties of Ulster. 

In 1850 the number of spindles was 396,338 and of power looms 
58 , m 1905 the correspoadmg figures were 816,528 and 34,498 
In 1850 the number of persons employed in flax niiils and factories 
was 21,121 , in 1901 tne number in flax, hemp and jute textile 
fac tones was 64,602. 

C0tt&n Manufoanre. — This was introduced into Ireland m 
1777 and under the protectum of import duties and bounties 
increased so rapidly that m 1800 it gave employment to several 
thousand persons, duefty m the nei^bourhood of Belfast. The 
trade continued to grow for several years despite the removal 
of the duties ; and the value of cotton goods exported from 
Ireland to Great Britain rose from £708 in 18x4 to £347,606 in 
1823 In 1822 the number of hands employed in the mdustry 
was stated to be over 17,000. 'Die introduction of machinery, 
however, udiich led to the rise of the great cotton industry of 
Lancashire, had very prejudicial effects, and by 1839 tlie number 
of persons employed had fallen to 4622. The trade has dwindled 
ever since and is now quite insignificant 

Stlk Manufadttrt. — ^About the end of the 17 th century French 
Hu^enots settled m Dublin and started the manufacture of 
Irish poplin, a mixture of silk and wool. In 1823 between 3000 
and 4000 persons were employed. But with the abolition of the 
protective duties in 1826 a decline set in ; and though Irish 
poplin IS still celebrated, the mdustry now gives employment to a 
mere handful of people in Dublin. 

Distdlmg and Bramng . — Whisky has been extensively distilled 
m Ireland for several centuries. An excise duty was first imposed 
in 166 1, the rate charged being 4d. a gallon The imposition of 
a duty gave nse to a large amount of illicit distillation, a practice 
which still prevails to some extent, though efficient police 
methods have largely reduced it. Dunng recent years the amount 
of whisky produced has shown a tendency to decrease. In 
1900 the number of gallons charged with duty was 9,589,571, m 
1903 8,215,35s, and in 1906 7,337,928 There are brewenes 
in most of the larger Irish towns, and Dublin is celebrated for the 
porter produced by the firm of Arthur Guinness & Son, the 
largest establishment of the kind m the world. The number of 
barrels of beer — the inclusive term used by the Inland Revenue 
Department — charged with duty in 1906 was 3,275,309, showing 
an increase of over 200,000 as compared with 1900 


The following table shows the net annual amount of excise duties 
received m Ireland m a senes of years — 



Other Industries . — Shipbuilding is practically confined to 
Belfast, where the firm of Harland & Wolff, the builders of the 
great “ White Star ’* Imers, have one of the largest yards in the 
world, giving employment to several thousand Imnds. There are 
extensive engmeenng works in the same city which supply the 
machmery and other requirements of the linen mdustry. Paper 
is manufactured on a considerable scale in vanous places, and 
Balbnggan is celebrated for its hosiery. 

Commerce and Shipping , — From allusions in ancient wnters 
it would appear that in early times Ireland had a considerable 
commercial mtercourse with various parts of Europe. When the 


Norman invasion it was given by Henry II. to merchants from 
Bristol, to whom free trade with other portions of the kingdom 
was granted as well as other advantages. In the Staple Act of 
Edward III., Dublin, Waterford, Cork and Drogheda are men- 
tioned as among the towns where staple goods could be purchased 
by foreign merchants. During the i5lh c^tury the trade of 
these and other towns increased rapidly. With the 1 7th century 
began the restrictions on Irish trade. In 1637 duties were im- 
posed on the chief commodities to foreign nations not in league 
with England. Ireland was left out of the Navigation Act of 
1663 and in the same year was prohibited from exporting cattle 
to England m any month previous to July. Sir William Petty 
estimated the value of Irish exports m 1672 at £500,000 per 
annum, and owing principally to the prosperity of the woollen 
mdustry these bad risen in value in 1698 to £996,000, the imports 
in the same year amounting to £576,000 A rapid fall in exports 
followed upon the prohibition of the export of woollen manu- 
factures to foreign countries, but m about 20 years’ time a 
recovery took place, due m part to the increase of the linen trade 
Statistics of exports and imports were compiled for vanous years 
by wnters like Newenham, Arthur Young and C6sar Moreau, 
but these are vitiated by being given in Insh currency which was 
altered from time to time, and by the fact that the method of 
ratuig at the custom-house also varied. Taking the figures, 
however, for what they are worth, it appears that between 1701 
and 1710 the averi^c annual exports from Ireland to all parts of 
the world were valued at £553,000 (to Great Bntnrn, £242,000) 
and the average annual imports at £5 13,000 (from Great fintain. 
£242,000) Between 1751 and 1760 the annual values had risen 
for exports to £2,002,000 (to Great Britain, £1,068,000) and for 
imports to £1,594,000 (from Great Britain, £734,000) Between 
1794 and 1803 the figures had further risen to £4,310,000 (to 
Great Britain, £3,667,000) and £4,573,000 (from Great Britain 
£3,404,000) It is clear, therefore, that dunng the i8th century 
tl^ increase of commerce was considerable 
In 1825 the shipping duties on the cross-Channel trade were 
abolished and smee that date no official figures are available as 
to a large part of Irish trade with Great Britain. The export 
of cattle and other animals, however, is the most important part 
of this trade and details of this appear m the following table • — 


Year 

Gittle 

Shteji 

Swiue 

1 Total 

xSgi 

630,802 

893,175 

505,584 

] 2,029,561 

1900 

745 , 5*9 

862,263 

715,202 

2,322,984 1 

1905 , 

749 , 13 * 

700,626 

393,973 

1 1,8*3,730 1 


The value of the animals exported m 1905 waa estimated (at 
certain standard rates) at about ;{i4,ooo,ooo 

Since 1870 the Board of Trade has ceased to give returns of the 
foreign and colonial trade for each of the separate kingdoms of 
England, Scotland and Ireland Returns are given, however, for 
the principal ports of each kingdom Between 1886 and 1905 these 
unports at the Irish ports rose from £6,802,000 in value to 2,394,000 
and the exports from ;^825,ooo to £1,887,000 
The following table shows the value of the total imports and 
exports of merchandise in the forei^ and colonuil trade at the 
ports of Dublin, Belfast and Limerv^ m each of the years 1901- 
1905 — 


Ports 

1901. 

1902 

1903. 

1904. 

1905. 

Dublin — 
Imports 

2,66^,000 

2,85^.000 

3.x 3^.000 

i 

2,771,000 

L 

2,664,000 

Exports 

Belfast— 

54,000 

63,000 

122,000 

79,000 

78,000 

Imports 

6,626,000 

6 , 999,000 

7 , 773.000 

7,033,000 

6,671,000 

Exports 

1,442,000 j 

1 , 344,000 

1,122,000 

1,332,000 

1,780,000 

Cork-^ 






Imports 

1,062,000 

r, 1 14,000 

,1,193,0001 

1,156,01x1 

1,010,000 

Eiqxirts 
Lamenck — 

15,000 

i 

17,000 

j 6,000 

8,000 

5,000 

Imports 

826,000 

^ 9x3,000 

855,000 

935 »ooo 

854,000 

Exports 

2,000 

! 400 

3,000 j 

600 

3,000 


The Department ot Agricttltvre published in 1006 a report on the 
impovtl and exports at Irish ports for the year 1904. In this report. 
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the compiling of which presented great difficulties m the absence 
of official returns, are included (i) the direct trade between Ireland 
and all countries outside of Great Britain, (2) the indirect trade of 
Ireland with those same countries via Great Britain, and (3) the 
local trade between Ireland and Great Britain. The value of im> 

g irts m 1904 IS put at ^£35, 148,20b, and of exports at ;^46,6o6,432 
ut it IS pointed out in the report that while the returns as regards 
farm produce, food stuffs, and raw materials may be considered 
approximately conuilete, the information as to manufactured 
goods — especially of the more valuable grades — is rough and in- 
adequate It was estimated that the aggregate value of the actual 
import and export trade in 1904 prc^bly exceeded a total of 
05,000,000. The following table gives some details 



Imports. 

Exports 

I Farm Produce, Food and Dnnk 

Stuffs — 

(a) Live-stock, meat, bacon, fish 
and dairy produce . 
ib) Crops, fruit, meal, flour, Sec 
(c) ^ints, porter, ale, &c. 

{d) Tea, coffee, tobacco, spices, &c 

II Raw Matenals — 

^3,028,170 

11,859,201 

919,161 

4,230,478 

;^23,445,122 

t,72»,753 

4,222,194 

1,121,267 

(a) Coal 

2,663,323 


lb) Wood 

1,880,095 

235,479 

[c) Mineral . .... 

1,012,822 

282,081 

(d) Animal and vegetable products 
III Goods, partly manufactured or 

4,529,002 

3,067,398 

of simple manufacture . 

IV Manufactured goods 

7.996,143 

2,576,993 

17,059,611 

9,934, *45 


From the figures given in the report it would appear that there was 
in 1904 an excess of imports amounting to over ;^8,5oo,ooo But 
owing to the imperfect state of existing information, it is impossible 
to say with any certainty what is the real state of the balance of 
visible trade between Ireland and other countries 

Shipping returns also throw some light upon the commercial 
condition of Ireland Old figures are not of much value, but it may 
be stated that Arthur Dobbs gives the number of ships engaged 
in the Irish trade in 1721 as 3334 with a tonnage of 158,414 Ac- 
cording to the statistics of Cbsar Moreau the number of ships be- 
longing to Insh ports in 1788 was 1016 with a tonnage of over 
60,000, and in 1826 they had increased, according to the trade and 
navigation returns, to 1391 with a tonnage of over 90,000 In 
1905 the vessels registered at Irish ports numbered 934 with a 
tonnage of over 239,000 In the same year the vessels entering and 
clearing in the colonial and foreign trade numbered 1199 W'lth a 
tonnage of over 1,086,000, and the vessels entering and clearing in 
the tnuie between Great Bntain and Ireland numbered 41,983 
with a tonnage of over 9,776,000 

Government, &c . — ^The executive government of Ireland is 
vested in a lord-heutenant, assisted by a privy council and by a 
chief secretary, who is always a member of the House of Commons 
and generally of the cabinet There are a large number of 
administrative departments and boards, some, like the Board 
of Trade, dischai^ing the same duties as the similar department 
in England ; others, like the Congested Districts Board, dealing 
with matters of purely Irish concern. 

Parliamentary Re^esentation . — ^The Redistribution of Seats 
Act 1885 entirely altered the parliamentary representation 
of Ireland Twenty-two small Iwroughs were disfranchized. 
The towns of Galway, Limerick and Waterford lost one member 
each, while Dublin and Belfast were respectively divided into 
four divisions, each returning one member. As a result of these 
changes 85 members now represent the counties, 16 the boroughs, 
and 2 Dublin University— a total of 103. The total number 
of electors (exclusive of Dublin University) in 1906 was 686,661 ; 
” 3 i 595 tl'e boroughs and 573,066 for the counties. Ireland 
IS represented m the House of Lords by 28 temporal peers 
elected for life from among the Irish peers. 

Local Government.— \n&)\ local government was entirely re- 
modelled by the Local Government (Ireland) Act 1898, which con- 
ferred on Ireland the same system and measure of self-government 
enjoyed by Great Britain. The administrative and fiscal duties 
previously exercised by the grand jury in each county were 
transferred to a county council, new administrative counties 
being formed for the purposes of the act, in some cases by the 
alteration of existing boundaries. To the county councils were 
also assigned the power of assessing and levying the poor rate 
in rural districts, the management of lunatic asylums, and the 


[ADMINISTRATION 

administration of certam acts such as the Explosives Act, the 
Technical Education Act and the Diseases of Animals Act. 
Subordmate district councils, urban and rural, were also estab- 
lished as m England and Scotland to manage the various local 
areas withm each county. The provisions made for the admini- 
stration of the Poor Law by the act under consideration are very 
complicated, but roughly it may be said that it was handed over 
to these new sutordinate local bodies. Six towns— Dublin, 
Belfast, Cork, Limenck, Londonderry and Waterford — were 
constituted county boroughs governed by separate county 
councils; and five boroughs— Kilkenny, Sligo, Clonmel, Drogheda 
and Wexford — retained their former corporations. The act 
provides facilities for the conversion into urban districts of (i) 
tovms having town commissioners who are not sanitary 
authorities and (2) non-municipal towns with populations of 
over 1500 and entitled to petition for town commissioners. 

Justice , — The Supreme Court of Judicature is constituted as 
follows : the court of appeal, which consists of the lord chancellor, 
the lord chief justice, and the master of the rolls and the chief 
baron of the exchequer as ex officio members, and two lords 
justices of appeal ; and the high court of justice which includes 
(i) the chancery division, composed of the lord chancellor, the 
master of the rolls and two justices, (2) the king’s bench division 
composed of the lord chief justice, the chief baron of the exchequer 
and eight justices, and (3) the land commissions with two judicial 
commissioners At the first vacancy the title and rank of chief 
baron of the exchequer will be abolished and the office reduced 
to a puisne judgeship By the County Officers and Courts 
(Ireland) Act 1877, it was provided that the chairmen of quarter 
sessions should be called county court judges and chairmen 
of quarter sessions ” and that their number should be reduced 
to twenty-one, which was to include the recorders of Dublin, 
Belfast, Cork, Londonderry and Galway. At the same time 
the junsdiction of the county courts was largely extended 
There are 66 resident (stipendiary) magistrates, and four police 
magistrates in Dublin 

Police . — The Royal Irish Constabulary were established 
in 1822 and consisted at first of 5000 men under an inspector- 
general for each of the four provinces. In 1836 the entire force 
was amalgamated under one inspector-general The force at 
present consists of about 10,000 men of all ranks, and costs over 
^1,300,000 a year. Dublin has a separate metropolitan police 
force. 

Crime . — The following table shows the number of persons 
committed for trial, convicted and acquitted in Ireland in 
1886, 1891, 1900 and 1905 ; — 


Year. 

Committed 

Convicted 

Acquitted 

1886 

3,028 

1,619 

1286 

1891 

2,112 

*,255 

1 ,087 

669 

1900 

1,682 

33* 

*905 

2,060 

*,367 

4*7 


Of the 1307 convicted in 1905, 375 were charged with offences 
against the person, 205 with offences against property with violence, 
545 with offences against property without violence, 52 with malici- 
ous injury to privity, 44 with forgery and offences against the 
currency, and 140 with other offences In 1904, 81,775 cases of 
drunkenness were brought before Irish magistrates as compared 
with 227,403 m England and 43,580 in Scotland 
Poor Law . — The followmg table ^ves the numbers in receipt 
of mdoor and outdoor relief (exclusive of persons in mstitutions 
for the blind, deaf and dumb, and for idiots and imbeciles) in 
the years 1902-1905, together with the total ej^penditure for 
relief of the poor : — 


Year. 

Aggregate number reheved 
durmg the year 

Total Annual 
Expenditure 

Indoor 

Outdoor 

Total, 


III! 

363,483 

363,091 

390,047 
434.* *7 

105,501 

99,*50 

98,607 

124,697 

468,984 

488,654 

558,814 

;ii,oa6,69i 

986,301 

1,033,168 

*,066,733 
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The average daily number in receipt of relief of all kinds (except 
outdoor reh^ durmg the same years was as follows : 1902, 4*1*63 . 
1903, 43,600; 1904, 43*72*. 1905, 4?,9ii. The percentage of 
indoor paupers to the estimated population in 1905 was i 00 
Congested Districts Board —This body was constituted by the 
Purchase of Land Act 1891, and is composed of the chief 
secretary, a member of the Land Commission and five other 
members. A considerable sum of money was placed at its 
disposal for carrying out the objects for which it was created. 
It was provided that where more than 20 % of the population 
of a county lived in electoral divisions of which the total rateable 
value, when divided by the number of the population, gave a 
sum of less than £1, los. for each individual, these divisions 
should, for the purposes of the act, form a separate county, called 
a congested districts county, and should be subject to the opera- 
tions of the board. In order to improve the condition of affairs 
in congested districts, the board was empowered (1) to amal- 
gamate small holdings either by directly aiding migration or 
emigration of occupiers, or by recommending the Land Commis- 
sion to facilitate amalgamation, and (2) generally to aid and 
develop out of its resources agriculture, forestry, the breeding 
of live-stock, weaving, spinning, fishing and any other suitable 
industries. Further provisions regulating the operations of 
funds of the board were enacted in 1893, 1896, 1899 and 1903 ; 
and by its constituting act the Department of Agriculture was 
empowered to exercise, at the request of the board, any of its 
powers and duties m congested districts 

Religion — The great majority of the Irish people belong 
to the Roman Catholic Church In 1891 the Roman Catholics 
numbered 3,547,307 or 75 % of the total population, and in 
1901 they numbered 3,308,661 or 74 %. The adherents of the 
Church of Ireland come next m number (581,089 in 1901 or 13 % 
of the population), then the Presbyterians (443,276 in 1901 or 
10 % of the population), the only other denomination with a 
considerable number of members being the Methodists (62,006 
in 1901). As the result of emigration, which drains the Roman 
Clatholic portion of the population more than any other, the 
Roman Catholics show a larger proportional decline in numbers 
than the Protestants ; for example, between 1891 and 1901 the 
Roman Catholics decreased by over 6 %, the Church of Ireland 
by a little over 3 %> the Presbyterians by less than i %, while 
the Methodists actually increased by some 11%. The only 
counties m which the Protestant religion predominates are 
Antrim, Down, Armagh and Londonderry 
The Roman Catholic Church is governed in Ireland by 4 arch- 
bishops, whose sees are in Armagh, Dublin, Cashel and Tuam, 
and 23 bishops, all nominated by the pope The episcopal emolu- 
ments arise from the mensal parishes, the incumbency of which is 
retained by the bishops, from licences and from an annual contri- 
bution, varymg in amount, paid by the clergy of the diocese The 
clergy are supported by fees and the voluntary contributions of 
their flocks At the census of 1901 there were 1084 panshes, and 
the clergy numbered 3711 In addition to the secular clergy there 
are several communities of regular priests scattered over the country, 
mmistenM m their own churches but without parochial juris- 
diction There are also numerous monasteries and convent.^ a 
large number of which are devoted to educational purposes The 

S eat majority of the secular clergy are educated at Maynooth 
)llege (see below). 

The Protestants of Ireland belong mainly to the Church of Ireland 
(episcopalian) and the Presbyterian Church (For the former see 
Ireland, Church of) 

The Presbyterian church, whose adherents are found prmcipally 
m Ulster and are the descendants of Scotch settlers, was originally 
formed in the middle of the 17th century, and m 1840 a reunion 
took place of the two divisions into which the Church had formerly 
separated. The governing body is the General Assembly, consisting 
of ministers and laymen In 1906 there were 569 congregations, 
arranged under 36 presbyteries, with 647 ministers The nunisters 
are supported by a sustentation fund formed of voluntary con- 
tributions, the rents of seats and pews, and the proceeds of the 
commutation of the Regium Donum made by the commissioners 
under the Irish Church Act 1869 Two colleges are connected with 
the denomination, the General Assembly’s College, Belfast, and the 
Magee College, Londonderry In 1881 the faculty of the Belfast 
College and the theological professors of the Magee College were 
mcorporated and constituted as a faculty with the power of granting 
degrees in divinity 

Tlie Methodist Church in Ireland was formed in 1878 by the 
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Union of the Wesleyan with the Primitive Wesleyan Methodists. 
The number of ministers is over 250 
Education , — The following table shows that the proportion per 
cent of the total population of five years old and upwards able to 
read and write has been steadily rising since 1861 : — 



Proportion per cent ^ 

1861 

1871 

1881 

1891 

1901 

Read and write . . 

4 * 

49 

59 

71 ' 

79 

Read only .... 

20 1 

*7 

16 

II 

7 

Neither read nor write 

39 ! 

33 

23 

18 

*4 


Further details on the same subject, according to provinces and 
religious denominations in 1901, are subjoined : — 



Leinster 

Munster 

Ulster 

Conneught 

Roman Catholics — 

Read and write . 

80 

so 

70 

72 

Read only 

7 

5 

II 

7 

Neither read nor write 

*3 

15 

19 

21 

Protestant Episcopalians — 





Read and write . 

95 

I 

95 

8i 

93 

Read only 

2 

9 

3 

Neither read nor write 

4 

3 

10 

4 

Presbyterians — 





Read and write . 

97 

I 

96 

88 

95 

Read only 

2 

7 

3 

Neither read nor write 

2 

2 

5 

2 

Methodists— 





Read and write . 

97 

97 

90 

90 

Read only 

I 


1 5 

2 

Neither read nor write 

2 

2 

1 5 

2 

Others — 





Read and wnte . 

91 

QI 

90 

94 

Read only 

2 

2 

6 

X 

Neither read nor write 

7 

7 

4 

5 

Total- 





Read and wnte . 

83 

81 

79 

72 

Read only 

6 

5 

9 

7 

Neither read nor wnte 

11 

*4 

12 

21 


Language — The number of persons who speak Irish only continues 
to decrease In 1881 they numliered 64,167 , m 1891, 38,192 , 
and m 1901, 20,953. If to those who spoke Irish only are added 
the persons who could speak both Irish and English, the total 
number who could speak Irish in 1901 was 641,142 or about 
14 % of the population The purely Irish -speaking ^pulation is 
to be found principally m the province of Connaught, where in 
1901 they numbered over 12,000 The efforts of the Caclic League, 
founded to encourage the study of Gaelic literature and the Irish 
language, produced results seen in the census returns for 1901, 
which showed that the pupils learnmg Irish had very largely in- 
creased as compared with 1891 

The university of Dublin {q v ), which is for practical purposes 
identical with Trinity College, Dublin, was incorporated in 1591. 
The government is in the hands of a board consisting 
of the provost and the senior fellows, assisted by venitiag 
a council m the election of professors and in the 
regulation of studies. The council is composed of the *®'^**^* 
provost (and, in his absence, the vice-provost) and elected 
members. There is also a senate, composed of the chancelloi 
or vice-chancellor and all doctors and masters who have kept 
their names on the books of Trinity College. Religious tests were 
abolished in 1873, and the university is now open to all , but, as 
a matter of fact, the vast majority of the students, even since 
the abolition of tests, have always belonged to the Church of 
Ireland, and the divinity school is purely Protestant. 

In pursuance of the University Education (Ireland) Act 1879, 
the (^een's University in Ireland was superseded in 1882 liy 
the Royal University of Ireland, it being provided that the 
^aduates and students of the former should have similar rank 
m the new university. The government of the Royal University 
was vested in a senate consisting of a chancellor and senators, 
with power to grant all such degrees as could be conferred by 
any university m the United Kingdom, except m theology. 
Female students had exactly the same rights as male students,, 
The university was simply an examining body, no residence in 
any college nor attendance at lectures being obligatory. All 
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»{^>oiiitments to the senate and to fellowships were made on the 
principle that one half of those appointed should be Roman 
Catholics and the other half Protestants ; and ui such subjects 
as history and philosophy there were two courses of study pre- 
scribed, one for Roman Catholics and the other for Protestants. 
In 1905 the number who matriculated was 947, of whom 218 
were females, and the number of students who passed the 
academic exammations was 2190. Ihe umversity buildings 
are m Dublin and the fellows were mostly professors m the various 
colleges whose students were undeigraduates. 

The three Queen’s Colleges, at Belfast, Cork and Galway, were 
founded in 1849 and until 1882 formed the Queen’s Umversity. 
Their curriculum comprised all the usual courses of instruction, 
except theology. They were open to all denominations, but, 
as might be expected, the Belfast college (dissolved under the 
Irish Universities Act 1908 , see below) was almost entirely 
Protestant. Its situation in a great industrial centre also made 
It the most important and flourishing of the three, its students 
numbering over 400. It possessed an excellent medical school, 
which was largely increased owing to private benefactions. 

The Irish Universities Act 1908 provided for the foundation 
of two new universities, having their seats respectively at 
Dublin and at Belfast. The Royal University of Ireland at 
Dublin and the Queen’s College, Belfast, were dissolved. Pro- 
vision was made for a new college to be founded at Dublin 
This college and the existing Queen’s Colleges at Cork and Galway 
were made constituent colleges of the new umversity at Dublin 
Letters patent dated December 2, 1908, granted charters to 
these foundations under the titles of the National University 
of Ireland (Dublin), the Queen’s University of Belfast and the 
University Colleges of Dublin, Cork and Galway. It was pro- 
vided by the act that no test of religious belief should be ^posed 
on any person as a condition of his holding any position m 
any foundation under the act. A body of commissioners 
was appointed for each of the new foundations to draw up 
statutes for its government ; and for the purpose of dealing 
with any matter calling for joint action, a joint commission, 
half from each of the above commissions, was established. 
Regulations as to grants-in-aid were made by the act, with the 
stipulation that no sum from them should be devoted to the 
provision or maintenance of any building, or tutorial or other 
office, for religious purposes, though private benefaction for 
such purposes is not prohibited. Provisions were also made as 
to the transfer of graduates and studfents, so that they might 
occupy under the new regime positions equivalent to those 
which they occupied previously, m respect both of degrees 
and the keeping of terms. The commissioners were directed 
to work out schemes for the employment of officere already 
employed m the institutions affected by the aew arrange- 
ments, and for the compensation of those whose employment 
could not be contmued. A committee of the privy council 
m IreUnd was appointed, to be styled the Irish Umversities 
CtHnmittee. 

The Ronan Catholic University College in Dubhn may be 
described as a survival of the RtHnan ^thohe Univ^ity, a 
voluntary institution founded m 1854. In 1880 the Roman 
Cathcdic bishops placed the buildmgs ^longing to the university 
under the control and direchon the archbishop of Dublin, 
who undertook to maintain a collie m which education would 
be given accwding to the regulations of the Royal University. 
In 1883 the direction of the college was entrusted to the Jesuits. 
Although the college receives no grant from public funds, it has 
proved very successful and attracts a considerable number ol 
Students, the great majority of whom belong to the Church of 
Rome. 

The Royal College of Science was estaUisbed in DubUn in 
1867 under the authority of the Science and Art Department, 
London. Its object is to supj^y a complete course of mstructaon 
m science as applicable to the industnal arts. In 1900 the collie 
was transferred from the Science and Art Deparpnent to the 
Department of Agriculture and Techmcai Instmctioeh 

Maynooth (f.v^ College was founded by an Irish act of 


paiiiament in 1795 for trauung of Roman Catholic students 
for the Irish priesthood. By an act of 1844 it was permanently 
endowed by a grant from the consolidated fund of over £26,000 
a year, 'fliis grant was withdrawn by the Irish Church Act 
1869, the college receiving as compensation a lump sum of ovw 
£372,000. The average number of students entering each year 
IS about 100. 

'Fhere are two Presbyterian colleges, the Gkneral Assembly’s 
College at Belfast, which is purely theological, and the Magee 
College, Londonderry, which has literary, scientific and theo- 
logical courses. In 1881 the Assembly’s College and the theo- 
logical professors of Magee College were constituted a faculty 
with power to grant degrees m divinity. 

In addition to the foregoing, seven Roman Catholic mstitutions 
were ranked as colleges in the census of 1901 — All Hallows (Drum- 
condra), Holycross JClonliffe), University College (Blackrock), St 
Patrick s (Carlow), St Kieran’s (Kilkenny), St Stanislaus’s (Tulla* 
more) and St Patrick's (Thorles) In X901 the aggregate numbw 
of students was 715, of whom 209 were returned as under the faculty 
of divinity 

As regards secondary schools a broad distinction can be drawn 
according to religion The Roman Catholics have diocesan schools, 
schools under religious orders, monastic and convent schoola 
schools, and Chnstian Brothers’ schools, which were 
attend^, according to the census returns m 1901, by nearly 22,000 
pupils, male and female On the other hand are the endowed schools, 
which are almost exclusively Protestant m their government Under 
this heatling may be mcluded royal and diocesan schools and schools 
upon the foundation of Erasmus Smith, and others privately endowed. 
In 1901 these schools numbered 55 and had an attendance of 2653 
pupils To these must be added various private estabhshments, 
which m the same year had over 8000 pupils, mainly Protestants. 
Dealing with these secondary schools as a whole the census of 190X 
gives figures as to the number of pupils engaged upon wliat the 
commissioners call the "higher stuciies," te studies involving 
instruction in at least one foreign language In 1881 the number 
of such pupils was 18,657, m 1891, 23,484 , and m 1901, 28,484, 
of whom were males and 11,381 females, divided as follows 

among the different religions— Roman Cathohes 18,248, Protestant 
Episcopalians 5669, Presbyterians 3011, Methodists 760, and others 
507 This increase in the number of pupils engaged in the higher 
studies is probably due to a large extent to the scheme for the 
encouragement of intermediate education which was established by 
act of parliament in 1879- A sum of ;ii,ooo,ooo, part of the Irish 
Church Surplus, was assigned by that act for the promotion of the 
intermediate secular education of boys and girls m Ireland The 
admmistration of this fund was entrusted to a board of com- 
nussiooers, who were to apply its revenue for the puiposes of the 
act (i) by carrymg on a system of pubUc examinations, (2) by 
awardmg exhibitions, prizes and cerlmcatcs to students, and (3) 
by the payment of results fees to the manager of schools An 
amending act was passed m 1900 and the examinations aare now held 
under rules made in virtue of that act The number of students who 
presented thesnselves for examination m 1905 was 9677 ; the 
amount expended m exhibitions and prizes was ^^8536 , and the 
grants to schools amounted to over ;^o,ooo The examinatians were 
held at 259 centres m 99 different localities 

Primary education m Ireland is under the general control of the 
ctMunussioners of national education, who were first created m 
1831 to take the place of the society for the education of the poor, 
and incorporated ui 1845 In the year of their mcorporateon the 
schools under the control of the commissioners numbered 3426, 
with 432,844 pupils, and the amount of the parliamentary grants 
was /75,ooo , while in 1905 there were 8659 schools, with 737,752 
|xupus, and the grant was almost ,400,000 Of the pupils attending 
m the latter year, 74 % were Roman Cathohes, 12 % Protestant 
Episcopalimis and xi % Preslwtenatia The schools under the 
commissmaers indude natiomd schooh proper, model and workhouse 
schools and a number of monastic and convent schools The Irish. 
Educatioa Act of 1892 provided that the parents of children of not 
less thaa 6 nor more tnan 14 years of age should cause them to 
attend school in the absence of reasonable excuse on at least 150 
days m the veer in municqial boroughs and m towns townshi]^ 
under cmnmissioaers ; and provisiona were made for^the partial or 
total abohUcia of fees m specified circumstances, for a*parhainentary 
school grant in lieu of abolished school ieea, and for the augmenta^ 
tion of the salaries of the national teachers. 

There are 5 reformatory schools, 3 for boys and 2 for girls, and 68 
industrial schools, 5 Protestant and 63 Roman Catholic. 

By the constituting act of 2899 the control of technical education 
in Ireland was handed over to the Department of Agncultnre and 
Technical Instruchoa and now forms an important part . . 
of its woik. 'The, annual sum of jisSiOOO was allocated 
for the purpose, and this is augmented tn venous wajrs. 

The depart^at has devoted itself to (t) promoting ’ 

struction m expexfmental science, drawing, manual mstruetioa and 
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domestic economy m day secondary schools, (a) snpplyme fanda to 
country and urban authorities £or the organizatioa ot schemes £or 
technical instruction m non-agncultural subjects — these subjects 
embracing not only preparation for the highly organised industries 
but the teaching of sucn rural industnea as basket-makuig, (3) the 
training of teachers by classes held at various centres, (4) 
the provision of central institutions, and (5) the awarding of 
scholarships 

Revenue and Expenditure . — ^The early statistics as to revenue 
and expenditure in Ireland are very fragmentary and adord 
little possibility oi comparison. During the first 15 years 
of Elizabeth’s reign the expenses of Ireland, chiefly on account 
of wars, amounted, according to Sir James Ware’s estimate, to 
over £490,000, whik the revenue is put by some writers at 
£8000 per annum and by others at less. In the reign of James I. 
the customs increased from £50 to over £9000 ; but although 
he obtained from various sources about £10,000 a year and a 
considerable sum also accrued from the plantation of Ulster, 
the revenue is supposed to have fallen short of the expenditure 
by about £16,000 a year Dunng the reign of Charles I the 
customs increased fourfold m value, but it was found necessary 
to raise £120,000 by yearly subsiaies. According to the report 
of the committee appointed by Cromwell to investigate the 
financial condition of Ireland, the revenue in 1654 was £197,304 
and the expenditure £630,814. At the Restoration the Irish 
parliament granted an hereditary revenue to the king, an excise 
for the maintenance of the army, a subsidy of tonnage and 

undage for the navy, and a tax on hearths m lieu of feudal 

rdens. “ Additional duties ” were granted shortly after the 
Revolution. “ Appropriate duties ” were imposed at different 
periods ; stamp duties were first granted in 1773, th® posf 
office first became a source of revenue in 1783 In 1706 the 
hereditary revenue with additional duties produced over 
£394,000. 

Returns of the ordinary revenue were first presented to the 
Irish parliament in 1730 From special returns to parliament the 
following table shows net mcome and expenditure over a series of 
years up to 1868 . — 


Year 

Income 

1 Expenditure 

1731 
1741 : 
1761 ! 
1781 
1800 

1834 

1850 

i860 

1868 

£405,000 

441.000 

571.000 

739.000 

3,017,757 

3.814.000 

4.332.000 

7.851.000 

6.176.000 

£407,000 

441.000 

773.000 

1.013.000 

6.615.000 
3,439,800 

4.120.000 

6.331.000 

1 6,621,000 


The amount of imperial revenue collected and expended in Ireland 
under vanous heads for the five years 1902-190O appears m the 
following tables.— 
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Subtracting m each year tlie total expenditure from the estimated 
true revenue it would s^^ipcar from tlie foregoing Uble that Ireland 
contributed to imperial services in the years under consideration the 
foUowmg sums. £2,570,000, £2,852,000, £2,200,500, £2,186,500 
and £1,811,500. 

The financial relations between Great Britain and Ireland 
have long been a subject of controversy, and in 1894 a royal 
commission was appomted to consider them, which presented 
its report in 1896. The commissioners, though differing on 
several points, were practically agreed on the following five 
conclusions; (i) that Great Britain and Ireland must, for the 
purposes of a financial inquiry, be considered as .separate entities ; 
(2) that the Act of Union imposed upon Ireland a burden which, 
as events showed, she was unable to bear , (3) that the mcrease 
of taxation laid upon Ireland between 1853 *860 was not 

justified by the then existing circumstances ; (4) that identity 
of rates of taxation did not necessarily involve equality of 
burden ; (5) that, while the actual tax revenue of Ireland was 
about one-eleventh of that of Great Britain, the relative taxable 
capacity of Ireland was very much smaller, and was not estimated 
by any of the commissioners as exceeding onc-twentieth. TTiis 
report furnished the material for much controversy, but little 
practical outcome ; it was avowedly based on the consideration 
of Ireland as a separate country, and was therefore mconsistcnt 
with the principles of Unionism. 

The public debt of Ireland amounted to over £134,000,000 in 
1817, in which year it was consolidated with the British national 
debt. 

Locai TaxaUon — The I.x)caJ Government (Ireland) Act i8y8 
efFected considerable changes in local finance. 'Ihe fiscal duties 
of the grand jury were abolished, and the county council which 
took the place of the grand jury for both fiscal and administrative 
purposes was given throe sources of revenue . (1) the agncultural 
grant, (2) the licence duties and other impend grants, and (3) 
the poor rate. These may be considered separatuy (i) It was 
provided that tl>e Local Government Board should ascertain Uie 
amount of county cess and poor rate levied off agncultural land m 
Ireland dunng the year ending (as regards the poor rate) on the 
29th of September, and (as regar<U tlie county cess) on the 21st of 
June 1697 , and that half tius amount, to be called the agricultural 
grant, should be paid annually without any variation from the 
original sum out of the consolidated fund to a local taxation account 
The amount of the agricultural grant was ascertained to be over 
£727,000. Elaborate provisions were also made in the act for fixing 
the proportion of the grant to which each county should be entitled, 
and the lord -lieu tenant was empowered to pay half-yearly the 
proportion so ascertained to the county councU, (3) Before the 
passing of the act grants were made from the imperial exchequer 
to the grand juries m aid of the maintenance of lunatics and to 
boards of guardians for medical and educational purposes and for 
salanes under the Public Health (Ireland) Act In 1897 those 
grants amounted to over £236,000 Under the Local Government 
Act they oeeuied, and in heu thereof it was provided that there should 
be annually paid out of the consolidated fund to the local taxation 
account a sum equal to the duties collected m Irekind on certain 
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Revenue. 


Year. 

Customs 

Exase. 

Estate, &c 
Duties and 
Stamps 

Property 
and, Income 
Tax 

Post Office. 

Miscel- 

laneous 

Total 

Revenue 

Estimated 

True 

Revenue. 

1902 

1903 
X904 

1905 

1906 

£2,244,000 

2,7x7,000 

*, 545,000 

*, 575.000 

2,524,000 

£5,822,000 
6,01 1, OOP 

5.904.000 

5.584.000 

5.506.000 

£1,072,000 

922,000 

1,033,000 

X, 016, 000 
890,000 

£1,143,000 

1.244.000 

1 1,038,000 

1.013.000 

1 983,000 

£923,000 

960.000 

980.000 

1.002.000 

1.043.000 

£149,000 

148.500 

146.500 
*50,500 1 

150,000 1 

£11,353,000 
12,002,500 
X1,64(>,5oo 
i *1,340,500 1 
11,0^,000 

— 

£9.784.000 

10,205,000 

9.748.500 ; 

9.753.500 1 
9,447.000 


Expenditure 


Year. 

Consolidated 

Fund. 

Voted. 

Local Taxation Accounts 

Total 

Civil 

Charges 

Collection 
of Taxes 

Post Office. 

Total 

Expended 

Estimated 

True 

Revenue 

Local 

Taxation 

Revenue. 

Exchequer 

Revenue 

Ulll 

£169,000 

168,500 

170.000 

166.000 

164.000 

£4,271,000 

4.357.500 

4.369.000 

4 . 547.000 

4.582.500 

£389,000 

383.000 

376.000 

374.000, 

383.000 

£1,055,000 

1.058.000 

1.059.000 
1,059,000 

[ 1,059,000 

£5,884,000 

5.967.000 

6.174.000 

6.146.000 
6,191,500 

I £243,000 

246.000 

248.000 I 

249.000 I 

i * 45,000 

£1,087,000 

1.140.000 

1.126.000 

1.172.000 

2.199.000 

£7,214,000 

7.353.000 

7.548.000 

7.567.000 

7.635,500 

£9,784,000 

10,205,000 

9.784.500 

9.753.500 
9,447,000 
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specified local taxation licences In addition, it was enacted that 
a fixed sum of £79,000 should be forthcoming annually from the 
consohdated fund (3) The county cess was abolished, and the 
county councils were empowered to levy a single rate for the rural 
districts and unions, called by the name of poor rate, for all the 
purposes of the act This rate is made upon the occupier and not 
upon the landlord, and the occupier is not entitled, save in a few 
specified cases, to deduct any of the rate from his rent For the year 
ending the 31st of March 1905, the total receipts of the Irish county 
councils, exclusive of the county boroughs, were /a, 964, 298 and 
their total expenditure was ,959.961, the two chief items of 
expenditure being “ Union Charges " ;^i,oo2,620 and " Road 
lixpenditure " £779,17^ Durmg the same period the total receipts 
from local taxation in Ireland amounted to /4, 01 3,303, and the 
amount granted from imperial sources m aid of local taxation was 
^1,781,143. 

Loans — The total amount issued on loan, exclusive of closed 
sources, by the Commissioners of Public Works, up to the 31st 
of March 1906, was ;[26,Q46,393, of which /15, 221,913 had been 
repaid to the exchequer as principal and £9,011,506 as mterest, 
and £1,609,694 had been remitted Of the sums advanced, about 
{5,500,000 was under the Improvement of Lands Acts, nearly 
ii, 500, 000 under the Public Health Acts, over £3,000,000 for lunatic 
asylums and over £3,000,000 under the various Labourers Acts 

Banking — The Bank of Ireland was estabhshed in Dublin in 
1783 with a capital of £600,000, winch was afterwards enlarged at 
various times, and on the renewal of its charter m 1821 it was 
increased to £3,000,000 It holds in Ireland a position corresponding 
to the Bank of England in England There are eight other joint- 
stock banks in Ireland Including the Bank of Ireland, their sub- 
scribed capital amounts to £26,349,230 and their paid-up capital to 
£7,309,230 The authorized note circulation is £6,354,494 and 
the actual note circulation in June 1906 was £6,310,243, two of 
the banks not being banks of issue The deposits in the joint-stock 
banks amounted in 1880 to £29,350,000, in 1890 to £33,061,000, 
in 1900 to £40,287,000 , and in 1906 to £45,842.000 The deposits 
in the Post Otfice Savings Banks rose from £1,481,000 in 1880 to 
£*6,459,000 in 1906, and the deposits in Trustee Savings Banks 
from £2,100,165 in 1880 to £2,488,740 in 1905 

National Wealth . — To arrive at any estimate of the national wealth 
IS exceptionally difficult in the case of Ireland, since the largest 
part of its wealth is derived from agriculture, and many important 
factors^ such as the amount of capital invested m the linen and 
other mdustnes, cannot be included, owing to their uncertainty 
The following fibres for 1903-1906 may, however, be given valua- 
tion of lands, houses, &c , £15,466,000 , value of principal crops, 
£35,562,000 , value of cattle, &c , £81,508,000 , paid-up capital and 
leserve funds of joint-stock banks, £11,300,000 , deposits in joint- 
stock and savings banks, £58,791,000 , investments in government 
stock transferable at Bank of Ireland, £36,952,000 , paid-up capital 
and debentures of railway compames, £38,405,000 , paid-up capital 
of tramway compames, £2,074,000 

In 1906 the net value of property assessed to estate duty, &c , 
in Ireland was £16,016,000 as compare<l with £306,673,000 in 
England and £38,451,000 in Scotland , and in 1905 the net produce 
of the income tax in Ireland was £983,000, as compared with 
£27,423,000 in England and £2,888,000 m Scotland 

Bibliography — A grlonltore: Accounts of the land systems of 
Ireland will be found in James Godkm's Land War in Ireland 
US70 ) , Sigerson’s History of Land Tenure tn Ireland (1871) , 
Joseph Fisher's History of Land Holding in Ireland (1877) , R B. 
O'Brien's History of the Insh Land Question (i88ol , A. G Richey's 
Insh Land Laws (1880) General information will be found in J P. 
Kennedy's Digest of the evidence given before the Devon Com- 
mission (Dublin, 1847-18,18) , the Report of the Bessborough 
Commission, 1881, and of tne commission on the agriculture of the 
United Kingdom, 1881 The Department of Apiculture publishes 
several official annual reports, dealing very fuDy with Insh agri- 
culture. 

Ibuiafaotares and Oommerot : Discourse on the Woollen Manu- 
facture of Ireland (1698) , An Inquiry into the ^tate and Progress of 
the Linen Manufacture in Ireland fDublin, 1757) , G. E Howard, 
Treatise on the Revenue of Ireland (1776) ; John Hely Hutchinson, 
Commercial Restraints of Ireland (17M) : Lord Sheffield, Observations 
on the Manufactures, Trade ana Present State of Ireland (1785) , 
R B. Clarendon, A Sketch of the Revenue and Finances of Ireland 
(1791) : the annual reports of the Flax Supply Association and other 
local bodies, pubUshed at Belfast ; reports by the Department of 
Agriculture on Insh imports and exports (these are a new feature 
and contain much valuable information) 

Mltoellaaeoui ; Sir Wilham Petty, Political Anatomy of Ireland 
(1691) ; Arthur Dobbs, Essay on the Trade of Ireland (1729) , Ab- 
stract of the Number of Protestant and Popish Families tn Ireland 
(1726); Arthur Young, Tour tn Ireland (1780); T Newenham, 
View of the Circumstances of Ireland (1809), and Inquiry into the 
Population of Ireland (1805) ; C6sar Moreau, jPasf and Present 
State of Ireland (1827) ; J. M Murphy, Ireland, Industrial, Political 
and Social (1870) ; R. Dennis, IndustnalJr^and (1887) , Grimshaw, 
Facts and Figures about Ireland Report of the Recess Com- 


mittee (1896, published in Dublin) ; Report of the Financial Relations 
Commission (1897) •' H Plunkett, Ireland tn the New Century 
(London, 1905) , Filson Young, Ireland at the Cross-Roads (London, 
1904) ; Thom's Almanac, published annually m Dublin, gives a 
very useful summary of statistics and other information. 

(W H. Po.) 

Early History 

On account of its isolated position we might expect to find 
Ireland m possession of a highly developed system of legends 
bearing on the origins of its inhabitants Ireland 
remained outside the pale of the ancient Roman 
world, and a state of society which was peculiarly 
favourable to the preservation of national folk-lore sur- 
vived in the island until the 16th century The jealousy 
with which the hereditary antiquaries guarded the tribal 
genealogies naturally leads us to hope that the records which 
have come down to us may shed some light on the difficult 
problems connected with the early inhabitants of these islands 
and the west of Europe. Although innumerable histones of 
Ireland have appeared m pnnt since the publication of Roderick 
O’Flaherty's Ogygta (London, 1677), the authors have m almost 
every case been content to reproduce the legendary accounts 
without bringing any serious cnticism to bear on the sources. 
This is partly to be explained by the fact that the serious study 
of Insh philology only dates from 1853 and much of the most 
important material has not yet appeared in pnnt In the 
middle of the 19th century O’Donovan and O’Curry collected 
a vast amount of undigested information about the early history 
of the island, but as yet J B Bury in his monograph on St 
Patrick IS the only trained histonan who has ever adequately 
dealt with any of the problems connected with ancient Ireland. 
Hence it is evident that our knowledge of the subject must 
remain extremely unsatisfactory until the chief sources have 
been properly sifted by competent scholars. A beginning has been 
made by Sir John Rhys m his Studies m Early Irish History ” 
{Proceedings of the British Academy, vol 1.), and by John MacNeill 
in a suggestive senes of papers contributed to the New Ireland 
Review (March 1906-Feb 1907) Much might reasonably be 
expected from the sciences of archaeology and anthropology. 
But although Ireland is as rich as, or even richer in monuments 
of the past than, most countries m Europe, comparatively little 
has been done owing m large measure to the lack of systematic 
investigation. 

It may be as well to specify some of the more important 
sources at the outset. Of the classical wnters who notice 
Ireland Ptolemy is the only one who gives us any very definite 
information. The legendary origins first appear in Nennius 
and in a number of poems by such wnters as Maelmura 
(d. 884), Cinaed Ua hArtacdin (d. 975), Eochaid Ua Flainn 
(d. 984), Flann Mainistrech (d. 1056) and Gilla Coemgin (d. 
1072) 'They are also embodied m the Leabhar Gabhdla or Book 
of Invasions, the earliest copy of which is contamed m the 
Book of Leinster, a 12th-century MS , Geoffrey Keating’s History, 
Dugald MacFirbis’s Genealogies and various collections of annals 
such as those by the Four Masters. Of prime importance for 
the earlier penod are the stones known collectively as the Ulster 
cycle, among which the lengthy epic the Tdin Bo Cualnge takes 
first place. Amongst the numerous chronicles the Annals of 
Ulster, which commence with the year 441, are by far the most 
trustworthy. The Book of Rights is another compilation which 
gives yaluable information with regard to the relations of the 
various kingdoms to one another. Finally, there are the exten- 
sive collections of genealomes preserved in Rawlmson B 502, the 
Books of Leinster and BaUymote. 

Earliest Inhabitants. — There is as yet no certain evidence to 
show that Ireland was inhabited during the palaeolithic penod. 
But there are abundant traces of man in the neohthic state of 
culture (see Sir W. R. W. Wilde’s Catalogue of the antiquities 
in the Museum of the Royal Insh Academy). The use of bronze 
was perhaps mtroduced about 1450 b.c. The craniological 
evidence is qnfortunatdy at present insufficient to show whether 
the introduction of metal coincided with any particular invasion 
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either from Britain or the European continent. At any rate 
it was not until well on m the Bronze Age, perhaps about 600 
or 500 B.C., that the Goidels, the first mvaders spe^ang a Celtic 
language, set foot in Ireland. The newcomers probably overran 
the whole island, subduing but not exterminating the older 
race with which they doubtless mtermamed freely, as pre-Celtic 
types are frequent among the populations of Connaught and 
Munster at the present day. What the language was Aat was 
spoken by the neohthic aborigines is a question which will 
probably never be settled. The division into provinces or 
“ fifths ” (Ulster, Leinster, Connaught, E. Munster and W. 
Munster) appears to be older than the historical period, and 
may be due to the Goidels. Between 300 bc. and 150 b.c. 
various Belgic and other Brythonic tribes established themselves 
in Britain bringing with them the knowledge of how to work 
in iron. Probably much about the same time certain Belgic 
tribes effected settlements in the S E. of Ireland. Some time 
must have elapsed before any Brythonic people undertook to 
defy the powerful Goidehc states, as the supremacy of the 
Brythonic kingdom of Tara does not seem to have been acknow- 
ledged before the 4th century of our era. The early Belgic 
settlers constituted perhaps m the mam trading states which 
acted as intermediaries of commerce between Ireland and Gaul.‘ 
In addition to these Brythonic colonies a number of Pictish 
tribes, who doubtless came over from Scotland, conquered for 
themselves parts of Antrim and Down where they maintained 
their independence till late m the historical period. Piets are 
also represented as having settled in the county of Roscommon , 
but we have at present no means of ascertaining when this 
mvasion took place. 

Classical Writers. — Greek and Roman writers seem to have 
possessed very little definite information about the island, though 
much of what they relate corresponds to the state of society 
disclosed m the older epics Strabo held the inhabitants 
to be mere savages, addicted to cannibalism and having no 
marriage ties. Solmus speaks of the luxunous pastures, but the 
natives he terms an inhospitable and warlike nation. The 
conquerors among them having first drunk the blood of their 
enemies, afterwards besmear their faces therewith ; they regard 
right and wrong ahke. Whenever a woman bnngs forth a male 
child, she puts his first food on the sword of her husband, and 
lightly introduces the first auspicium of nourishment into his 
little mouth with the point of the sword. Pomponius Mela 
speaks of the climate as unfit for ripening grain, but he, too, 
notices the luxunance of the grass. However, it is not until we 
reach Ptolemy that we feel we are treading on firm ground. 
His description is of supreme importance for the study of early 
Irish ethnography. Ptolemy gives the names of sixteen peoples 
m Ireland, several of which can be identified As we should 
expect from our knowledge of later Irish history scarcely any 
towns are mentioned. In the S.E., probably in Co. Wicklow, 
we find the Manapii — evidently a colony from N.E. Gaul. North 
of them, perhaps in Kildare, a similar people, the Cauci, are 
located. In Waterford and Wexford are placed the Bngantes, 
who also occur in Yorkshire. The territory to the west of the 
Brigantes is occupied by a people called by Ptolemy the Ivemi 
Their capital he gives as Ivemis, and in the extreme S.W. 
of the island he marks the mouth of the river lemos, by which 
the top of Dingle Bay called Castlemame Harbour is perhaps 
intended. The Ivemi must have been a nation of considerable 
importance, as they play a prominent part in the historical 
penod, where they are known as the femai or £ramd of Munster. 
It would seem that the Ivemi were the first native tribe with 
whom foreign traders came in contact, as it is from them that 
the Latin name for the whole island is derived. The earliest 
form was probably Iveriyo or Ivertyu, gemtive Jveryonos, from 
which come Lat. Iverto, Hiverio (Antonine Itinerary), Hiherto 
(Confession of St Patrick), Old Irish ^rtu, Hertu, gen Herenn 

^ The importance of the commerce between Ireland and Gaul in 
early tunes, and in particular the trade in wine, has been insisted 
upon by H Zunmer m papers in the Abk. d. Bert. Akad d Wtssen- 
tchafUn {1909). 
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with regular loss of intervocalic v, Welsh Iwerddon (from the 
oblique cases). West of the Ivemi in Co. Kerry Ptolemy mentions 
the Vellabori, and gomg m a northerly direction following the 
coast we find the Gangani, Autini (Autin), Nagnatae (Magnatae). 
Erdini (cf. the name Lough Erne), Vennicnii, Rhobogdii, Darini 
and Eblanii, none of whom can be identified with certainty. 
In south Ulster Ptolemy locates a people called the Voluntii 
who seem to correspond to the Uhdians of a later penod (Ir. 
Ulatd, m Insh Lat Uloti) About Queen’s county or Tipperary 
are situated the Usdiae, whose name is compared with the later 
Ossory (Ir. Os~raige). Lastly, in the north of Wexford we find 
the Coriondi who occur in Insh texts near the Boyne (Mid. Ir. 
Coratnd). It would seem as if Ptolemy’s description of Ireland 
answered in some measure to the state of affairs which we find 
obtainmg in the older Ulster epic cycle.® Both are probably 
anterior to the foundation of a central state at Tara. 

legendary Origins. — We can unfortunately derive no further 
assistance from external sources and must therefore examine 
the native traditions. From the 9th centurj' onwards we find 
accounts of various races who had colonized the island. These 
stones naturally become amplified as time goes on, and in what 
we may regard as the classical or standard versions to be found 
in Keating, the Four Masters, Dugald MacFirbis and elsewhere, 
no fewer than five successive invasions are enumerated. The 
first colony is represented as having arrived in Ireland in a m 
2520, under the leadership of an individual named Partholan 
who hailed from Middle Greece. His company landed in Ken- 
mare Bay and settled in what is now Co. Dublin. After occupying 
the island for 300 years they were all carried off by a plague 
and were buried at Tallaght (Ir. Tamlacht, “ plague-grave ”), 
at which place a number of ancient remains (probably belonging, 
however, to the Viking pieriod) have come to light. In a m. 2850 
a warrior from Scythia called Nemed reached Ireland with 900 
fighting men. Nemed ’s people are represented as having to 
struggle for their existence with a race of sea-pirates known as 
the Fomonans. The latter’s stronghold was Tory Island, where 
they had a mighty fortress. After undergoing great hardship the 
Nemedians succeeded in destroying the fortress and in slaying 
the enemies’ leaders, but the Fomonans received reinforcements 
from Africa. A second battle was fought in which both parties 
were nearly exterminated. Of the Nemedians only thirty 
warriors escaped, among them being three descendants of Nemed, 
who made their way each to a different country (a m. 3066). 
One of them, Simon Brec, proceeded to Greece, where his posterity 
multiplied to such an extent that the Greeks grew afraid and 
reduced them to slavery. In time their position became so 
intolerable that they resolved to escape, and they arrived iii 
Ireland a.m. 3266. This third body of invaders is known col- 
lectively as Firbolgs, and is ethnolc^gically and historically ver>' 
important. They are stated to have had five leaders, all brothers, 
each of whom occupied one of the provinces or “ fifths ” We 
find them landing in different places. One party, the Fir Galeoin, 
landed at Inber Slangi, the mouth of the Slaney, and occupied 
much of Leinster. Another, the Fir Domnand, settled in Mayo 
where their name survives in Imis Domnand, the ancient name 
for the district of Ems. A thurd band, the Firbolg proper, took 
possession of Munster. Many authorities such as Keating and 
MacFirbis admit that descen^nts of the Firbolgs were still to be 
found in parts of Ireland in their own day, though they are 
charactenzed as “tattling, guileful, tale-bearing, noisy, con- 
temptible, mean, wretched, unsteady, harsh and inhospitable.” 
The Firbolgs had scarcely established themselves in the island 
when a fresh set of invaders appeared on the scene. These were 
the Tuatha D 4 Danann (“ tribes of the god Danu ”), who accord- 
ing to the story were also descended from Nemed. They came 
originally from Greece and were highly skilled m necromancy. 
Having to flee from Greece on account of a Syrian mvasion they 
proceeded to Scandinavia. Under Nuadu Airgetldim they 

* On the subject of Ptolemy's description of Ireland see artKies 
by G H Orpen in the Journal of the Royal Society of Antiquaries of 
Ireland (June 1894), and John MacNeiU m the New Ireland Review 
(September 1906). 
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moved to Scotland, and finally arrived m Ireland (a.m. 3303)^ 
bringin|^ with them m addition to the celebrated Lia F&il (“ stone 
of (featiny ”) which they set up at Tara, the cauldron of the 
Dagda and the sword and spear of Lugaid L&mfada. Bochaid, 
son of Ere, king of the Firbolgs, having declmed to surrender the 
sovereignty of Ireland, a great battle was fought on the plain 
of Moytura near Cong (Co. Mayo), the site of a prehistoric 
cemetery. In this contest the Firbolgs were overthrown wth 
great skughter, and the remnants of the race aocordmg to 
Keating and other writers took refuge m Arran, Islay, Ra&hn 
and the Hebrides, where they dwelt until driven out by Piets. 
Twenty-seven years later the Tuatha Dd had to defend themselves 
agamst the Foraonans, who were almost annihilated at the tottle 
of north Moytura near Shgo. The Tuatha D6 then enjoyed 
undisturbed possession of Ireland until the arrival of the Milesians 
in A M. 3500. 

All the early writers dwell with great fondness on the origin 
and adventures of this race. The Milesians came pruna^y 
from Scythia and after sojourning for some time in Egypt, 
Crete and in S^thia again, they finally arrived in Spain. In 
the line of mythical ancestors which extends without interruption 
up to Noah, the names of Fenius Farsaid, Oroedel Glas, Eber Scot 
and Breo^an constantly recur in Irish story. At length eight 
sons of Miled (Lat. MiUsttis) set forth to conquer Ireland. The 
spelb of the Tuatha Dd accounted for most of their number 
However, after two battles the newcomers succeeded in ovei- 
coming the older race ; and two brothers, Eber Find and Eremon, 
divided the island between them, Eber Find taking east and 
west Munster, whilst Eremon received Leinster and Connaught. 
Lugaid, son of the brother of Miled, took possession of south-west 
Munster. At the same time Ulster was left to Eber son of Ir son 
of Miled. The old histonans agree that Ireland was ruled by 
a succession of Milesian monarchs until the reign of Roderick 
O’Connor, the last native king. The Tuatha Dd are represented 
as returing into the sid or fairy mounds Eber Find and Eremon 
did not remain long m a^eement. The historians place the 
beginnings of the antithesis between north and south at the 
very commencement of the Milesian domination. A battle was 
fought between the two brothers m which Eber Find lost his life. 
In the reign of Eremoa the Piets are stated to have arrived m 
Ireland, coming from Scythia. It wiU have been observed that 
Scythia had a peculiar attraction for medieval Irish chroniclers 
on account of its resemblance to the name Scotti, Scots The 
Piets first settled in Leinster ; but the main body were forced 
to remove to Scotland, only a few remaining behind in Meath. 
Among the numerous mythical kings placed by the annalists 
between Eremon and the Christian era we may mention Tigern- 
mas (a.m. 3581), OUam Fodia (a.m. 39*2) established the 
meeting oi Tara, Cimbaeth (c. 305 b.c.) the reputed founder of 
Emain Macha, Ugauie M6r, Labraid Loingsech, and Eochaid 
Feidlech, who built Rath Cruachan for his celebrated daughter, 
Medb queen of Connaught. During the 1st century of our era 
we hear of the rising of the Mtkeck-iuatka^ i.e. subject or plebeian 
tnbes, or m other words the Firbolgs, who paid doer- or base rent 
to the Milesians. From a resemblance in the name which is 
probably fortuitous these tnbes have been identified with the 
Atteootti of Roman writers. Under Cairbre Cinnchait (“ cat- 
head ”) the oppressed peoples succeeded in wresting the 
sovereignty from the Milesians, whose princes and nobles were 
almost extermmated (aj). 90). The line of Eremon was, however, 
restored on the accession of Ihathal Techtmar (** the Intimate 
who reigned a.d. 130-160. This ruler took measures to consoh- 
date the power of the ardri (supreme king)., He constructed a 
number of fortresses on the great central plain and carved out 
the kingdom of Meath to serve as his mmsal land. The new 
kingdom was composed of the present counties of Meath, West- 
meath and Longford together with portions of Monaghan, Cavan, 
King’s Co^ and Kildare. He was also the first to fevy the fomous 
Leinster tribute, the boroma, in consequence of an insult offered 
to him by one of the kings ol that province. This tribute, which 
was only remitted in the 7th centuiy at the instance of St Moliii^, 
must have been the source of constant war and Digression. A 
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grandson of TuathaPs, the famous Conn C6tchathach (*' the 
hundred-fighter ’*), wtirae death is placed in the year 177 after a 
reign of about twenty years, was constantly at war with the 
Munster ruler Eogan M^, also called Mog Nuadat, of the race of 
Eber Find. Eogan had subdued the ]&rnai and the Corco Laigde 
(descendants of Lugaid son of Ith) in Munster, and even the 
supreme king was obliged to share the island with him Hence 
the well-known names Leth Cuinn or ** Conn’s half ” (north 
Ireland), and Leth Moga or “ Mug’s half ” (south Ireland) 
The boundary line ran from the Bay of Galway to Dubhn along 
the great ridm of grave] known as Eiscir Rkda which stretches 
across Ireland Mog Nuadat had a son AiKH Aulom who plays 
a prominent part in the Irish sagas and genealogies, and his sons 
E^an, Cian and Cormac Cas, all became the ancestors of well- 
known families. Conn’s gran^n, Cormac son of Art, is repre- 
sented as having reigned in great splendour (254-266) and as 
having been a great patron of learning It was during this reign 
that the sept of the D^i were expelled frmn Meath They 
settled m Munster where their name still survives in the barony 
of Decies (Co. Waterford). A curious passage in Cormac’s 
Glossary connects one of the leaders of this sept, Cairpre Muse, 
with the settlements of the Irish m south Wales which may have 
taken place as early as the 3rd century. Of greater consequence 
was the invasion of Ulster by the three Collas, cousins of the 
ardri Muredach. The stronghold of Emain Macha was destroyed 
and the Ulstermen were dnven across the Newry River into 
Dalnada, which was inhabited by Piets. 

The old inhabitants of Ulster are usually termed Ulidians to 
distinguish them from the Milesian peoples who overran the 
province With the advent of Niall Noigiallach (" N of the nine 
hostages ” reigned 379-405) son of Eochaid Muigmed6in (358- 
366) we are treading safer ^ound It was about this time that 
the Milesian kingdom of Tara was firmly established Nor 
was Niall’s activity confined to Ireland alone Irish sources 
represent him as constantly engaged m marauding expeditions 
oversea, and it was doubtless on one of these that St Patrick 
was taken captive These movements coincide with the inroads 
of the Piets and Scots recorded by Roman writers It is probably 
from this period that the Irish colonics in south Wales, Somerset, 
Devon and Cornwall date. And the earliest migrations from 
Ulster to Argyll may also have taken place about this time. 
Literary evidence of the cokmiaation of south Wales is preserved 
both in Welsh and Irish sources, and some idea of the extent 
of Irish oversea activity may be cathered from the distribution 
of the Ogam inscriptions m Wales, south-west England and the 
Isle of Man. 

Cnticism of the Legendary Ortgtns. — It is only in recent years 
that the Irish legendary origins have been subjected to serious 
criticism. The fondly cherished theory which attributes Milesian 
descent to the bulk of the native population has at length been 
assailed MacNeill asserts that in MacFirbis’s genealogies the 
majority of the tribes in early Ireland do not trace their descent 
to Eremon and Eber Find ; they are rather the descendants of 
the subject races, one of which figures m the list of conquests 
under the name of Firbolg. The stories of the Fomonans were 
doubtless suggested in part the Viking invasions, but the 
origin of the Partholan legend has not been discovered The 
Tuatha Dd do not appear in any of the earliest quasi-historkal 
documents, nor in Nennius, and they scarcely correspond to 
any particular race. It seems more probable that a special 
invasion was assigned to them by later writers in order to explain 
the preaence of mythical personages going by their name in 
the heroic cycles, as they were found inconvenient by the 
monkish historians. In the early centuries of our era Ireland 
would therefore have been occupied by the Firbolgs and kindred 
races and the Milesians. Accordii^ to MacNeill the Firbolg 
tribal names are formed with the suffix -ratge, eg. Ciarratge, 
Kerry, Qaraige, Ossory, or with the obscure words Corcu and 
mocu {tnaca^t e.g. Cor<o Duibm, Corkagumey. Corco Mruad, 
Corcomroe, Mucu L0^gdae, Mocu Teimne, In tlM) case of corae 
and m(tcu tik name which foHows is frequently the name of an 
eponymous ancestor. The Milesians on the other hand named 
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themselves after an historical ancestor employing terms such 
as HI, ** descendants,” Hand, “ children,” ddl, “ division,” 
anil, “ kindred,” or sil, ” seed.” In this connexion it may ^ 
noted that practically all the Milesian pedigrees converge on 
three ancestors in the and century — Conn C^tchathach king of 
Tara, Cathair M6r of Leinster, and Ailill Aulom of Munster, — 
whilst in scarcely any of them are mythological personages 
absent when we go farther back than a d. 300. Special gene- 
alogies were framed to Imk up other races, e g. the feraind and 
Corcu Loegdi of Munster and the Ulidians with the Milesians 
of Tara 

The peculiar characteristic of the Milesian conquest is the 
establishment of a central monarchy at Tara No trace of such 
a state of affairs is to be found* in the Ufeter epic. In the Tdtn 
B& Cmlnge we find Ireland divided into fifths, each ruled over 
by its own king These divisions were Ulster with Emain 
Macha as capital, Connaught with Cruachu as residence, north 
Munster from Sheve Bloom to north Kerry, south Munster from 
south Kerry to Waterford, and Leinster coraistmg of the two 
kingdoms ^ Tara and Aihnn. Moreover, the kings of Tara 
mentioned m the Ulster cycle do not figure in any list of Milesian 
kings. It would appear then that the central kingdom of Tara 
was an innovation subsequent to the state of society described 
m the oldest sagas and the political position reflected m Ptolemy’s 
account. It was probably due to an invasion undertaken by 
Brythons ' from Britain, but it is impossible to assign a precise 
date for their arrival Until the end of the 3rd century the 
Milesian power must have been confined to the valley of the 
Boyne and the district around Tara At the beginning of the 
4th century the three Collas founded the kingdom of Onel 
(comprising the present counties of Armagh, Monaghan, north 
Ixmth, south Fermanagh) and drove the Ulidians into the 
eastern part of the province Brian and Fiachra, sons of 
Eochaid Muigmed6in, conquered for themselves the country of 
the Ui Bnuin (Roscommon, Leitnm, Cavan) and Tir Fiachrach, 
the territory of the Firbolg tnbe the Fir Domnann in the valley 
of the Moy (Co. Mayo) Somewhat later south Connaught 
was similarly wrested from the older race and colonized bv 
descendants of Brian and Fiachra, later known as Ui Fiachrach 
Aidni and Ui Briuin Seola The north of Ulster is stated to have 
been conquered and colonized by Conall and Eogan, sons of 
Niall N6^alla€h The former gave his name to the western 
portion, Tir Conaill (Co. Donegal), whilst Inishowen was called 
Tir Eogain after Eogan The name Tir Eogain later became 
associated with south Ulster where it survives in the county 
name Tyrone. The whole kingdom of the north is commonly 
designated the kingdom of Ailech, from the ancient stronghold 
near Derry whKh the sons of Niall probably took over from 
the earlier inhabitants At the end of the 5th century Maine, a 
relative of the king of Tara, was apportioned a tract of Firbolg 
territory to the west of the Suck in Cbnnaught, which formed the 
nucleus of a powerful state known as Hy Maine (in English 
commonly called the ” O’Kelly’s country ”). Thus practically 
the whole of the north and west gradually came under the sway 
of the Milesian rulers Nevertheless one portion retained its 
independence. This was Ulidia, consisting of Dalriada, Dal 
Fiatach, Dal Araide, including the present counties of Antrim 
and Down. The bulk ot tlw population here was probably 
Pictish ; but the Dal Fiatach, representing the old Ulidians 
or ancient population of Ubter, maintained themselves until 
the 8th century when they were subdued tw their Pictish 
neighbours. The relationship of Munster and Leinster to the 
Tara dynasty is not so ea^ to define. The small kingdom of 
Ossory remained independent until a very late period. As for 
Leinster none of the Brythonic peoples mentioned by Ptolemy 
left traces of their name, although it is possible that the ruling 

* Schc^rs are only beginning to realize how close was the con- 
nexioQ between Ireland and W^es from early tunes Fedetsea has 
recently pointed out the large number of Brythonic and Welsh loan 
words received into Irish 'from the time of the Roman occupation 
of Bntain to the beginning of the hterary period. Welsh wters 
now assume an Irfeh ongin for much of the contents of the 
Mabinogion. 


family may have been derived from them. It would seem that 
the ¥k Galeoin who play such a prominent pirt in the Tdm 
had been cnished before authentic history b^ns. The king of 
Leinster was for centuries the most determined opponent of the 
ardri, an antithesis which is embodied in the story of the beroma 
tribute. When we turn to Munster we find that Gtshel was the 
seat of power in historical times. Now Cashel (a loanword from 
Lat. rasiellum) was not founded until the beginning of the 5 th 
century by Core son of Lugaid. The legendary account attributes 
the subfugation of the various peoples inhabiting Munster to 
Mt^ Nuadat, and the pedigrees are invariably traced up to his 
son Aihll Aulom. Rhys adopts the view that the race of Eber 
Fmd was no<t Milesian but a branch of the tmai, and this theory 
has much in its favour. The allegiance of the rulers of Munster to 
Niall and his descendants can at the host of times only have 
been nominal. 

In this way we get a number of over^kingdoms acknowledgmc 
only the supremacy of the Tara dynasty. These were (i) 
Munster with Cashel as centre, (2) Connaught, (3) Ailecb, (4) 
Oriel, (5) Ulidia, (6) Meath, (7) Leinster, (8) Ossory. Some of 
these states might be split up into various parts at certain 
periods, each part becoming for the tvme-being an over*kingdom. 
For mstance, Ailech might be resolved into Tfr Conaill and 
Tir Eogain according to political conditions. Hence the number 
of over-kingdoms is given variously in different documents 
The supremacy was vested in the descendants of Niall Nif^igiallach 
without interruption until 1002 j but as Niall’s descendants were 
represented by four reigning families, the high-kingship passed 
from one branch to another. Nevertheless after the middle 
of the 8th century the title of ardri (high-king) was only held 
by the Cmel Eogain (northern Hy Neill) and the rulers of Meath 
(southern Hy Neill), as the kingdom of Onel bad dropped into 
insignificance. The supremacy of the ardri was more often than 
not purely nominal. This must have been particularly the case 
m Leth Moga. 

Religion tn Early Ireland, — Our knonv ledge of the beliefs of the 
pagan Insh 13 veiy sl^ht. The oldest texts belonging to the 
heroic cycle are not preserved in any MS. before iioe, and 
though the sagas were certainly committed to writing several 
centuries before that date, it is evident that the monkish tran- 
scribers have toned down or omitted features that savoured too 
stron^y of paranism. Supernatural beings play an important 
part in the Tdm Bd Cuedgne, Cucktdmn's Stekbed, the Wooing 
of Emer and similar stories, but the relations between ordinary 
mortals and such divine or semi-divine personages is not ea?y 
to establish. It seems unlikely that tho ancient Irish had a 
highly developed pantheon On the other band there are 
abundant traces of animistic worship, which have survived in 
wells, often associated with a sacred tree (Ir bile), bulldns, 
pillar stones, weapons. There arc also traces of the worship of 
the elements, prominent aimmg which are sun and fire, ITie 
belief in earth spirits or faines (Ir. aes side, sid) forms perhaps 
the most striking feature of Insh belief. The sagas teem with 
references to the inhabitants of the fairy mounds, who play such 
an important part in the mind of the peasantry of our own time. 
These supernatural beings are sometimes represented as immortal, 
but often they fall victims to the prowess of mortals. Numerous 
cases of marriage between faines and mortals are recorded. The 
Tuatha D6 Danann is used as a collective name for the aes side. 
The representatives of this race in the Tdtn Bd Cualgne play a 
somewhat similar part to the gods of the ancient Greeks m the 
Iliad, though they are of necessity of a much more shadowy 
nature. Prominent among them were Manannin mac Lir, wlm 
is connected vrith the sea and the Isle of Man, and the Dagda, 
the father of a numerous progeny. One of them, Bodb Derg, re- 
sided near Portumna on the shore of Lough Derg, whilst another, 
Angus Mac-m-dg, dwelt at the Brug of the Boyne, the well-known 
tumulus at New Grange. The D^da’s daughter Brigit trans- 
mitted many of her atMbutes to the Qmstian saint of the same 
name (d. 523X The ancient Brimt seems to have been the 
patroness of the arts and was probably also the goddess of fertility. 
At any rate it is with her that the sacred fire at Kildare which 
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burnt almost uninterruptedly until the time of the Reformation 
was associated ; and she was commonly invoked in the Hebrides, 
and until quite recently in Donegal, to secure good crops. Well- 
known fairy queens are Clidna (south Munster) and Aibell (north 
Munster)^ we frequently hear of three goddesses of war — Ana, 
Bodb and Macha, also generally called Morrlgu and Badb. 
They showed themselves in battles hovering over the heads of 
the combatants m the form of a camon crow. The name Bodb 
appears on a Gaulish stone as {Cathu-)bodvae. The Geniti glmnt 
and demna aeir were other fierce spirits who delighted in carnage. 

When we come to treat of religious rites and worship, our 
sources leave us completely in the dark. We hear in several 
documents of a great idol covered with gold and silver named 
Cromm Cruach, or Cenn Cruaich, which was surrounded by 
twelve lesser idols covered with brass or bronze, and stood on 
Mag Slecht (the plain of prostrations) near Ballymagauran, 
Co. Cavan. In one text the Cromm Cruach is styled the chief 
idol of Ireland. According to the story St Patrick overthrew 
the idol, and one of the lives of the saint states that the mark 
of his crosier might still be seen on the stone. In the DtndSenchus 
we are told that the worshippers sacrificed their children to the 
idol in order to secure corn, honey and milk in plenty. On the 
occasion of famine the druids advised that the son of a sinless 
married couple should be brought to Ireland to be killed in front 
of Tara and his blood mixed with the soil of Tara. We might 
naturally expect to find the druids active m the capacity of 
pnests in Ireland. D’Arbois de Jubamville maintains that in 
Gaul the three classes of druids, vates and gutuatri, corresponded 
more or less to the pontifices, augurs and flamens of ancient 
Rome. In anpient Irish literature the functions of the druids 
correspond fairly closely to those of their Gaulish brethren 
recorded by Caesar and other writers of antiquity. Had we 
contemporary accounts of the position of the druid in Ireland 
prior to the introduction of Christianity, it may be doubted if 
any serious difference would be discovered. In early Irish 
literature the druids chiefly appear as magicians and diviners, 
but they are also the repositaries of the learning of the time 
which they transmitted to the disciples accompanying them (see 
Drcjioism). The Oruids were believed to have the power to 
render a person insane by flinging a magic wisp of straw in his 
face, and they were able to raise clouds of mist, or to bring down 
showers of fire and blood. They claimed to be able to foretell 
the future by watching the clouds, or by means of divining-rods 
made of yew They «dso resorted to sacrifice. They possessed 
several means for rendenng a person invisible, and various 
peculiar and complicated methods of divination, such as Imbas 
forosna, tein laegda, and dichetal do chennatb, are described m 
early authorities. Whether or not the Insh druids taught that 
the soul was immortal is a question which it is impossible to 
decide. There is one passage which seems to support the view 
that they agreed with the Gaulish druids in this respect, but it is 
not safe to deny the possible influence of Christian teaching in 
the document in question. The Irish, however, possessed some 
more or less defimte notions about an abode of everlasting 
youth and peace ir^bited by faines. The latter either dwell 
in the sid, ^d this is probably the earlier conception, or in 
islands out in the ocean where they live a life of never-ending 
delight. These happy abodes were known by various names, 
as Tir Taimgiri (f^and of Promise), Mag Mell (Plain of Pleasures). 
Condla Caem son of Conn C^tchathach was carried in a boat of 
crystal by a fairy mmden to the land of youth, and among other 
mortals who went thither Bran, son of Febal, and Ossian are the 
most famous. The doctrine of metempsychosis seems to have 
been familiar in early Ireland. Mongan king of Dalriada in the 
7th century is stated to have passed after death into various 
shapes— a wolf, a stag, a salmon, a seal, a swan. Fintan, nephew 
of Partholan, is also reported to have survived the deluge and 
to have^ lived in various shapes until he was reborn as Tuan mac 
Cairill in the 6th century. This legend appears to have been 
worked up, if not manufactured, by the hwtorians of the 9th 
to nth centuries to support their fictions. It may, however, be 
mentioned that Giraldus Cambrensiii and the Sp^um Regale 
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State in all seriousness that certain ol the inhabitants of Ossory 
were able at will to assume the form of wolves, and similar 
stories are not infrequent in Irish romance 

Conversion to Christtamty . — In the beginning of the 4th century 
there was an organized Christian church m Britain ; and in 
view of the intimate relations existing between Wales and 
Ireland during that century it is safe to conclude that there were 
Christians in Ireland before the time of St Patrick. Returned 
colonists from south Wales, traders and the raids of the Insh 
in Britain with the consequent mflux of British captives sold 
into slavery must have introduced the knowledge of Christianity 
into the island considerably before a d 400. In this connexion 
it IS interesting to find an Irishman named Fith (also called 
Isemmus) associated with St Patrick at Auxerre. Further, 
the earliest Latin words introduced into Irish show the influence 
of British pronunciation (<'g 0 Ir tnnddit from trimtat-em 
shows the Brythonic change of d to 6 ). Irish records preserve 
the names of three shadowy pre-Patrician saints who were 
connected with south-east Ireland, Declan, Ailbe and Ciaran. 

In one source the great heresiarch Pelagius is stated to have 
been a Scot. He may have been descended from an Insh family 
settled in south Wales. We have also the statement of Prosper 
of Aquitaine that Palladius was sent by Pope Celestme as first 
bishop to the Scots that believe in Christ But though we may 
safely assume that a number of scattered communities existed 
in Ireland, and probably not in the south alone, it is unlikely 
that there was any organization before the time of St Patrick 
This mission arose out of the visit of St Germanus of Auxerre 
to Britain The British bishops had grown alarmed at the rapid 
growth of Pelagiamsm in Britain and sought the aid of the Gaulish 
church. A synod summoned for the occasion commissioned 
Germanus and Lupus to go to Britain, which they accordingly 
did in 4Z9 ; Pope Celestme, we are told, had given his sanction 
to the mission through the deacon Palladius. The heresy was 
successfully stamped out in Britain, but distinct traces of it 
are to be found some three centuries later in Ireland, and it is to 
Irish monks on the European continent that we owe the preserva- 
tion of the recently discovered copies of Pelagius’s Commentary. 
Palladius’s activity in Britam probably marked him out as the 
man to undertake the task of bringing Ireland into touch with 
Western Christianity. In any case Prosper and the Irish Annals 
represent him as arriving in Ireland m 431 with episcopal rank. 
His missionary activity unfortunately is extremely obscure 
Tradition associates his name with Co. Wicklow, but Irish 
sources state that after a brief sojourn there he proceeded to 
the land of the Piets, among whom he was beginning to labour 
when his career was cut short by death. 

St Patrick . — ^At this juncture Germanus of Auxerre decided 
to consecrate his pupil Patrick for the purpose of carrying on 
the work begun by Palladius. Patrick would possess several 
qualifications for the dignity of a missionary bishop to Ireland. 
Born in Britain about 389, he had been earned into slavery in 
Ireland when a youth of sixteen. He remamed with his master 
for seven years, and must have had ample opportunity for 
observing the conditions, and learning the language, of the 
people around him; and such knowledge would have been 
indispensable to the Chnstian bishop in view of the pecuhar 
state of Insh society (see Patrick, St). The new bishop landed 
in Wicklow m 432. I^inster was probably the provmce in which 
Christianity was already most strongly represented, and Patrick 
may have entrusted this part of his sphere to two fellow-workers 
from Gaul, Auxilius and Isemmus. At any ratejie seems rather 
to have addressed himself more especially to the task of founding 
churches in Meath, Ulster and Connaught. In Ireland the 
land nominally belonged to the tnbe, but in reality a kmd of 
feudal system existed. In order to succeed with the body of the 
tnbe it was necessary to secure the adherence of the chief. The 
conversion in consequence was in large measure only apparent , 
and such pagan superstitions and practices as did not run 
directly counter to the new teaching "were tolerated by the 
saint. Thus, whilst the mhss of the people practically still 
continued in heathendom, the apostle was enabled to found 
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churches and schools and educate a priesthood which should 
provide the most effective and certain means of conversion 
It would be a mistake to suppose that his success was as rapid 
or as complete as is generally assumed. There can be no doubt 
that he met with great opposition both from the high-king 
Loi^ire and from the druids. But though Loigaire refused 
to desert the faith of his ancestors we are told that a number 
of his nearest kinsmen accepted Christianity ; and if there be 
any truth in the story of the codification of the Brehon Laws 
we gather that he realized that the future belonged to the new 
religion. St Patrick’s work seems to fall under two heads In 
the first place he planted the faith in parts of the north and west 
which had probably not yet heard the gospiel. He also organized 
the already existing Christian communities, and with this in 
view founded a church at Armagh as his metropolitan see (444). 
It IS further due to him that Ireland became linked up with 
Rome and the Christian countries of the Western church, and 
that in consequence Latin was introduced as the language of the 
church. It seems probable that St Patrick consecrated a 
considerable number of bishops with small but definite dioceses 
which doubtless coincided m the mam with the territories of the 
iuatha. In any case the ideal of the apostle from Britain was 
almost certainly very different from the monastic system m vogue 
in Ireland in the 6th and 7th centuries. 

The Early Irish Church. — The church founded by St Patrick 
was doubtless in the main identical in doctrine with the churches 
of Britain and Gaul and other branches of the Western church , 
but after the recall of the Roman legions from Britain the Irish 
church was shut off from the Roman world, and it is only natural 
that there should not have been any great amount of scruple 
with regard to orthodox doctrine This would explain the 
survival of the writings of PeJagius in Ireland until the 8th 
century Even Columba himself, in his Latin hymp Altus 
prosator, was suspected by Gregory the Great of favouring Arian 
doctrines. After the death pf St Patrick there was apparently 
a relapse into paganism in many parts of the island. The church 
itself gradually became grafted on to the feudal organization, 
the result of which was the peculiar system which we find in the 
6th and 7th centuries Wherever Roman law and municipal 
institutions had been in force the church was modelled on the 
civil society The bishops governed ecclesiastical districts 
co-ordinate with the civil divisions. In Ireland there were no 
cities and no municipal institutions ; the nation consisted of 
groups of tribes connected by kinship, and loosely held together 
by a feudal system which we shall examine later. Although 
St Patrick endeavoured to organize the Irish church on regular 
diocesan lines, after his death an approximation to the lay 
system was under the circumstances almost inevitable When a 
chief became a Christian and bestowed lands on the church, he 
at the .same time transferred all his nghts as a chief , but these 
rights still remained with his sept, albeit subordinate to the 
uses of the church. At first all church offices were exclusively 
confined to members of the sept. In this new sept there was 
consequently a twofold succession. The religious sept or family 
consisted in the first instance not only of the ecclesiastical 
persons to whom the gift was made, but of all the cili or vassals, 
tenants and slaves, connected with the land bestowed. The 1 
head was the coarb (Ir comarba, “ co-heir ”), t e the inhentor 
both of the spiritual and temporal rights and pnvileges of the 
founder ; he in his temporal capacity exacted rent and tribute 
like other chiefs, and made war not on temporal chiefs only, the 
spectacle of two coarbs making war on each other not being 
unusual. TTie ecclesiastical colonies that went forth from a 
parent family generally remained in subordimition to it, m the 
same way that the spreading branches of a ruling family remained 
in general subordinate to it. The heads of the secondary families 
were also called the coarbs of the original founder. Thus there 
were coarbs of Columba at Iona, Kells, Derry, Durrow and 
other places. The coarb of the chief spiritual foundation was 
called the high coarb (ard-chomarba). The coarb might be a 
bishop or only an abbot, but in either case all the ecclesiastu^ 
in the family were subject to him ; in this way it frequently 


761 

happened that bishops, though their superior functions were 
recognized, were in subjection to abbots who were only pnests, 
as m the case of St Columba, or even to a woman, as in the case 
of St Bngit. This singular association of lay and spiritual 
powers was liable to the abuse of allowing the whole succession 
to fall mto lay hands, as happened to a large extent in later 
times. The temporal chief had his steward who superintended 
the collection of his rents and tributes ; in like manner the roaib 
of a religious sept had his airchtnnech (Anglo-Irish erenach, 
kerenacJt)y whose office was generally, but not necessarily, 
heredit^. The office embodied in a certain sense the lay 
succession in the family. 

From the beginning the life of the converts must have been 
in some measure coenobitic. Indeed it could hardly have been 
otherwise in a pagan and half-savage land. St Patrick himself 
in his Confession makes mention of monks in Ireland m connexion 
with his mission, but the few glimpses we get of the monastic 
life of the decades immediately following his death prove that 
the earliest type of coenobium differed considerably from that 
known at a later period. The coenobium of the end of the 5th 
century consisted of an ordinary sept or family whose chief 
had become Christian. After making a gift of his lands the chief 
either retired, leaving it in the hands of a coarb, or remained as 
the religious head himself. The family went on with their usual 
avocations, but some of the men and women, and in some cases 
all, practised celibacy, and all joined in fasting and prayer. It 
may be inferred from native documents that grave disorders 
were prevalent under this sytem. A severer and more exclusive 
type of monasticism succeeded this primitive one, but apart 
from the separation of the sexes the general character never 
entirely changed. 

Diocesan organization as understood in countries under Roman 
Law being unknown, there was not that limitation of the number 
of bishops which territorial jurisdiction renders necessary, and 
consequently the number of bishops increased beyond all pro- 
portions. Thus, St Mochta, abbot of Louth, and a reputed 
disciple of St Patrick, is stated to have had no less than 100 
bishops in his monastic family. All the bishops in a coenobium 
were subject to the abbot ; but besides the bishop in the monastic 
families, every tuath or tribe had its own bishop The church 
in Ireland having been evolved out of the monastic nuclei 
already described the tribe bishop was an episcopal development 
of a somewhat later period. He was an important personage, 
his status being fixed in the Brehon laws, from which we learn 
that his honour price was seven cumals, and that he had the 
right to be accompanied by the same number of followers as a 
petty king. I'he power of the bishops was considerable, as they 
were strong enough to resist the kings with regard to the right 
of sanctuary, ever a fertile source of dissension. The iuaih 
bishop in later centuries corresponded to the diocesan bishop as 
closely as it was possible in two systems so different as tribal 
and municipal government. When diocesan jurisdiction was 
introduced into Ireland in the 12th century the iuaih became a 
diocese. Many of the old dioceses represent ancient iuatha, 
and even enlarged modern dioceses coincide with the territories 
of ancient tribal states. Thus the diocese of Kilmacduagh was 
the temtory of the Hui Fiachrach Aidne ; that of Kilfenora 
was the tribe land of Corco-Mruad or Corcomroe. Many deaneries 
also represent tribe territones. Thus the deanery of Musgrylm 
(Co. Cork) was the ancient Muscraige Mitaine, and no doubt had 
Its tribe bishop in ancient tunes. Bishops without dioceses and 
monastic bishops were not unknown outside Ireland in the Eastern* 
and Western churches in very early times, but they had dis- 
appeared with rare exceptions m the 6th century when the Irish 
reintroduced the monastic bishops and the monastic church 
mto Britain and the continent. 

In the 8th and 9th centuries, when the great emigration of 
Irish scholars and ecclesiastics took place, the number of wander- 
ing bishops without dioceses became a reproach to the Irish 
church ; and there can be no doubt that it led to much incon- 
venience and abuse, and was subversive of the stricter discipline 
that the popes had succeeded m establishing m the Western 
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church They w«re accused of ordaining serfs without the consent 
of their lords, consecrating bishops per saltunty t.e. of making 
men bishops who had not previously received the ordera of 
priests, and of permitting bishops to be consecrated by a single 
bishop. This custom can hardly, Iwwever, be a reproach to the 
Irish church, as the practioe was never held to be invalid ; and 
besides, the Nicene canons of discipline were perhaps not known 
m Ireland until comparatively late t^es. 'fhe isolated position 
of Ireland, and the existence of tnbal organization m full vigour, 
explain fully the anomalies of Insh discsphne, many of which 
were also survivals of the early Christian practices before the 
complete organization of the church 
After the death of St Patrick the bond between the numerous 
church families which his authority supplied was greatly relaxed ; 
and the saint’s most formidable opponents, the druids, probably 
regained much of their old power. The tTunsition period which 
follows the loosening of a people’s faith in its old religion and 
before the authority of the new is universally accepted is always 
a time of confusion and relaxation of morals. Such a period 
appears to have followed the fervour of St Patrick’s time. 
To judge from the early literature the marna^*tie seems to 
have been regarded very lightly, and there can be little doubt that 
pagan marriage customs were practised long after the mtro- 
duction of Christianity. The Brehon Laws assume the existence 
of married as well as unmarried clergy, and when St Patrick 
was seeking a bishop for the men of I^inster he asked for “ a 
man of one wife.” Mafnage among the secular clergy went on 
m Ireland until the 15th century. Like the Gaulish druids 
described by Caesar, the poet (fil*) and the druid possessed a 
huge stock of unwritten native lore, probably enshrined in 
verse which was learnt by rote by their pupils. The exalted 
position occupied by the learned doss in ancient Ireland perhaps 
affords the key to the wonderful outbursts of scholarly activity 
in Insh monasteries from the 6th to the 9th centunes. That 
some of the embraced Chnstianity from the outset is evident 
from the story of Dubthach. As early as the second half of the 
5 th century Enda, a royal prince of Oriel (<?. 450-540), after 
spending some time at Whithorn betook himself to Aranmore, 
off the coast of Galway, and founded a school there which 
attracted scholars from all over Ireland. The connexion between 
Ireland and Wales was strong in the 6th century, and it was from 
south Wales that the great reform movement in the Insh mon- 
astenes emanated. Fmdian of Clonard (r, 470-548) is usually 
regarded as the institutor of the type of monastery for which 
Ireland became so famous during the next few centunes. He 
spent some time in Wales, where came under the influence of 
St David, Gildas and Cadoc ; and on returning to Ireland he 
founded his famous monastery at Clonard (Co, Meath) about 
520. Here no less than 3000 students are said to have received 
instruction at the same time. Such a monastery consisted of 
countless tmy huts of wattles and clay (or, where stone was 
plentiful, of beehive cells) built by the pupils and enclosed by 
a fosse, or trench, like a permanent military encampment. 
The pupils sowed their own com, Ashed in the streams, and 
milk^ their own cows. Instruction was probably given in the 
open air. Twelve of Fmdian’s disciples became known as the 
twelve apostles of Ireland, the monastic schools they founded 
becoming the greatest centres of learning and religious instruction 
not only in Ireland, but in the whole of the west of Europe. 
Among the most famous were Moville ( 0 >. Down), founded by 
another Fmdian, r. 540) Clonmacnoise, founded ly Kiermi, 
*541 j Derry, founded by Columba, 546 ; Ckmfert, fimnded by 
Brendan, 55a, Bangor, founded in 558 by Corogdl ; Durrow, 
founded by Cdumba, c, 553 Tlie chief reform due to the 
influence of the British church * seems to have been the intro- 
duction of monastic life in the strict sense of the word, U. 
communities entirely separated from the laity with complete 
separation of the sexes. 

One almost immediate outcome of the reformation ejected 

^ It seems probable that the celebrated monastery of Whithorn 
in Galloway played some part in the reform movement, at any tale 
in the norm of frela»d. Findlan ol USovfili spent soma years th«ra. 


by Fmdian was that wonderful spirit of nussioiiary enterprise 
which made the name of Scot and of Ireland so well known 
throughout Europe, while at the same tune the Irish were 
being driven out of their colonies in Wales and south-west Bntam 
owing to the advance of the Saxon power. In 563 Columba 
founded the monastery of Hi (Iona), which spread tlfo knowledge 
of the Gospel among the Piets of the Scottish mainland. From 
this same solitary outpost Went forth the illustrious Aidan to 
plant another Iona at Lindisfame, which, “ long after the poor 
parent brotherhood had fallen to decay, expanded itself into the 
bishopric of Durham ” And Lightfoot claims for Aldan the 
first place m the evangelization of the English race. Augustine 
was the apostle of Kent, but Aidan was the apostle of England ” 
In 590 Columbanus, a native of Leinster (b. 543), went forth 
from Bangor, accompanied by twelve comptmions, to preach the 
Gospel on the contment of Europe. Columbanus was the first 
of the long stream of famous Iri^ monks who left their traces 
in Italy, Switzerland, Germany and France ; amongst them 
being Gallus or St Gall, founder of St Gallen, Kilian of Wurzburg, 
Virgil of Salzburg, Cathald of Tarentam and numerous others. 
At the beginning of the 8th century a long senes of missionary 
establishments extended from the mouths of the Meuse and 
Rhine to the Rhone and the Alps, whilst many others founded by 
Germans are the offspring of Irish monks. Willibrord, the 
apostle of the Fnsians, for instance, spent twelve years m 
Ireland. Other Inshmen seeking remote places wherein to lead 
the hves of anchorites, studded the numerous islands on the 
west coast of Scotland with their httle buildings. Cormac ua 
Liathain, a disciple of St Columba, visited the Orkneys, and 
when the Northmen first discovered Iceland they found there 
books and other traces of the early Insh church. It may be 
mentioned that the geographer Dicuil who lived at the court 
of Charlemagne gives a descnption of Iceland which must have 
been obtained from some one who had been there The peculi- 
arities which owmg to Ireland’s isolation had survived were 
brought into prominence when the Irish missionaries came mto 
contact with Roman ecclesiastics. The chief points of difference 
were the calculation of Easter and the form of the tonsure, m 
addition to questions of disciphne such as the consecration of 
bishops per saltum and bishops without dioceses. With regard 
to tonsure it would seem that the druids shaved the front part of 
the head from car to ear. St Patrick doubtless introduced 
the ordinary coronal tonsure, but in the period following his 
death the old druidical tonsure was agam revived. In the 
calculation of Easter tlie Insh employed the old Roman and 
Jewish 84-years’ cycle which they may have received from 
St Patrick and which had once prevailed all over Eurojie Shut 
off from the world, they were probably ignorant of the new 
cycle of 53* years which had been adopted by Rome in 463. 
This question aroused a controversy which waxed hottest in 
England, and as the Irish monks stubbornly adhered to their 
traditiom they were vehemently attacked by their opponents. 
As early as 633 the church of the south of Ireland, which had 
been more in contact with Gaul, had been won over to the 
Roman method of computation. The north and Iona on the 
other hand refused to give in until Adamndn induced the nortli 
of Ireland to yield in 697, while Iona held out until 716, although 
by this time the monastery had lost its influence in Pictland. 
Owing to these controversies the real work of the early Insh 
missionaries m convertmg the pagans of Bntain and central 
Europe, and sowmg the seeds of culture there, is apt to be 
overlooked. Thus, when the Anglo-Saxon, Winfrid, sumamed 
Bonilace, appeared m the kingdom of the Franks as papal 
legate in 723, to roznanize the existing church of the time, nather 
the Franks, the Thuringians, the AJemaimi nor the Bavarians 
could be ccaasidored as pagans. What Insh missionanes and 
their foreign pupils had implanted for more than a century 
quite indej^dently of Rome^ Winfnd oiganized and established 
under Roman authority paridy by force of arms. 

During the four centuries wh^ elapsed between the arrival 
of St PiMk and-^the estid>lishment of a central state in Dublin 
by the Noieemen the history of Irduid is idmost a blank as 
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regards outstanding events. PYom the time that the Milesians 
of Tara had come to be recognized as suzerains of the whole 
island all political development ceases. The annals contain 
nothing save a record of intertribal warfare, which the high-kmg 
was rarely powerful enough to stay. The wonderful achievements 
of the Irish monks did not affect the body politic as a whole, 
and it may be doubted if there was any distinct advance in 
civilization in Ireland from the time of Niall Ndigiallach to the 
Anglo-Norman invasion. Niall’s posterity held the position of 
ardri uninterruptedly until 1002. Four of his sons, Loigaire, 
Conall Crimtlmd, Fiacc and Maine, settled m Meath and 
adjoining temtories, and their posterity were called the southern 
Hy Neill. The other four, Eogan, Enna Find, Caiipre and 
Conall Gulban, occupied the northern part of Ulster Their 
descendants were known as the northern Hy Neill.' The 
descendants of Eogan were the O’Neills and their numerous 
kindred septs , the posterity of Conall Gulban were the O’Donnells 
and their kindfed septs. Niall died in 406 in the English Channel 
whilst engaged in a marauding erpedition He was succeeded 
by his nephew Dathi, son of Fiachra, son of Eochaid Muigmed6m, 
who is stated to have been struck by hghtning at the foot of the 
Alps m 428. Loigaire, son of Niall (428-463^, is identified with 
the story of St Patrick. According to tradition it was during 
his reign that the codification of the Senchits Mir took place 
A well-known story represents him as constantly at war with 
the men of Leinster. His successor, Ailill Melt {463-483), son 
of Dathi, is remarkable as being the last high-Icmg for 500 years 
who was not a direct descendant of Niall. 

In ^3 a body of colonists under Fergus, son of Ere, moved 
from Dalriada to Argyll and effected settlements there. The 
circumstances which enabled the Scots to succeed in occupying 
Kmtyre and Islay cannot now be ascertained. The little 
kingdom had great difficulty to maintain itself, and its varying 
fortunes are very obscure. Neither is it clear that bodies of 
Scots had not already migrated to Argyll. Diarmait, son of 
Fergus Cerbaill (544-565), of the southern Hy Neill, undoubtedly 
professed Christianity though he still clung to many pagan 
practices, such as polygamy and the use of dniidical incantations 
in battle. The annals represent him as getting into trouble 
with the Church on account of his violation of the right of 
sanctuary. At an assembly held at Tara in 5 54 Curnan, son of the 
king of Connaught, slew a nobleman, a crime punishable with 
death. The author of the deed fled for sanctuary to St Columba. 
But Diarmait pursued him, and disregarding the opposition 
of the saint seized Cuman and hang^ him. St Columba’s 
kinsmen, the northern Hy Neill, took up the quarrel, and attacked 
and defeated the king at Culdreimne in 561, In this battle 
Diarmait is stated to have employed druids to form 'an atrbe 
druad (fence of protection ^) round hts host. A few years later 
Diarmait seized by force the chief of Hy Maine, who had slam 
his herald and had taken refuge with St Ruadan of Lotfara. 
According to the legend the saint, accompanied by St Brendan 
of Birr, followed the king to Tara and solemnly cursed it, from 
which time it was deserted. It has been suggested that Tara 
was abandoned during the plague of 548-549. Others have 
surmised that it was abandoned as a regular place of residence 
long before this, soon after the northern and southern branches 
of the Hy Nefil had consolidated their power at Ailech and in 
Westmeath. Whatever truth there may be in the legend, it 
demonstrates conclusively the absence of a rallying point where 
the idea of a central government might have taken root. Aed, 
son of Ainmire (572-598) of the northern Hy NeiH, figures 
prominently in the stoiy of St Columba. It was during his 
reign that the famous assembly of Drumcet (near Newtown- 
hmavaddy m Co. Derry) was held. The story goes that the 
^id had increased in numlser to such an extent that they included 
one-third of the freemen. There was thus quite an army of 
impudent swaggering idlers roaming about the country and 

* The O'Neills who played such an important part m later Irish 
history do not take their name from Niall N6igiaUach, though they 
are descended from him They take their name from Ntall Gldndtth 
(d 919). 
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quartering themselves on the chiefs and nobles during the w inter 
and sprmg, story-tellmg, and lampooning those who daud to 
hesitate to comply with their demands. 

Some idea of the style of living of the learned professions 
m early Ireland gathered from the income enjoyed in 

later tunes by the hterati of Tir Conaill (Co. Donegal). It has 
been comput^ that no less than £2000 was set aside yearly in 
this small state for the maintenance of the ( lass. No wonder, 
then, that Aed determined to banish them from Ireland. At 
the convention of Drumcet the number of filtd was greatly 
reduced, bnds were assigned for then mamtenance, the ollams 
were required to open si^ools and to support the inferior bards 
as teachers. This reform may have helped to foster the cultiva- 
tion of the native literature, and it is possible that we owe to it 
the preservation of the Ulster epic. But the Irish were un- 
fortunately mcapable of rising alwve the saga, consisting of a 
mixtuie of prose and verse. Their meatest achievement in 
literature dates back to the dawn of history, and we find no 
more trace of development in the world of ktters than in the 
political sphere. The Irishman, m his own language at any rate, 
seems mcapable of a sustained literary effort, a consequence of 
which IS that he invents the most intricate measures. Sense 
is thus too frequently sacrificed to sound. Ihe influence of the 
professional hterary daas kept the clan spirit alive with their 
elaborate genealogies, and m their poems they only pandered 
to the vanity and vices of their patrons. That no new ideas 
came in may be gathered from the fact that the bulk of Irish 
literature so far published dates from before 800, though the 
MSS. which contam it are much later. Bearing m mind how 
largely the Finn cycle is modelled on the older Ulster epic, works 
of originality composed between 1000 and 1600 arc with one or 
two exceptions conspicuously absent. 

At the convention of Drumcet the status of the Dalriadic 
settlement in Argyll was also regulated. Ihe ardri desired to 
make the colony an Irish state tributary to the high-king ; but 
on the special pleading of St Columba it was allowed to remain 
independent. Aed lost his life in endeavourmg to exact the 
boroma tribute from Brandub, king of Leinster, who defeated 
him at Dunbolg in 598 After several short reigns the throne 
was occupied by Aed’s son Domnall (627-641). IIis predecessor, 
Suibne Menn, had been slam by the kmg of Dalnraide, Congal 
Claeo. The latter was driven out of Uie country by Domnall, 
whereupon Congal collected an army of foreign adventurerh made 
up of Saxons, Dalnatbc Scots, Bn tons and Picis to regain his 
lands and to avenge himself on the high-kmg. In a sanguinary 
encounter at Mag Raith (Moira in Co. Down), which forms the 
subject of a celebrated romance, Congal was slam and the power 
of the settlement in Kmtyre weideened for a considerable period 
A cunous feature of Hy Neill rule about this tune was joint 
kingship. From 563 to 656 there were no le'^.s than five such 
pairs. In 681 St Moling of Ferns prevailed upon the ardri 
Finnachta (674-690) to renounce for ever the boroma, tribute, 
which had always been a source of friction between the supreme 
king and the ruler of Leinster. This was, however, unfortunately 
not the last of the boroma. Fergal (711-722), m trymg to enforce 
It agam, was slain in a famous battle at Allen in Kildare. As 
a sequel FeigaVs son, Aed Allan (734-743), defeated the men 
of Leinster with great slaughter at Ballyshaimon (Co. Kildare) 
m 737. If there was so little cohesion among the various pro- 
vinces it is small wonder that Ireland fell suA an easy prey to 
the Vikings in the next century. In 697 an assembly was hdd 
at Tara m which a law known as Cdm Adoimtdtn was passed, 
at the instance of AdamnAn, prohibttii^ women from taking 
part in battle j a dedsion that shows how far Ireland with its 
tribal system lagged behind Teutonic and Latm countnes m 
civilization. A i^lar enactment exempting the dergy, known 
as Cdin Poirots, was a^eed to in 803. The story goes that the 
arM Aed Oirdnigthe (797-8x9) made a hostile meursion into 
Lehlster and forced the primate of Arma^ and all his dergy to 
attend him. Wbm refN-esentations were made to the king as to 
the improprietf of his conduct, he referred the matter to his 
adviser, Fothud, who was also a cleric Fothud pronounced that 
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the c]ergy should be exempted, and three verses purporting to 
be his decision are still extant. 

Invasion of the Northmen . — The first incursion of the Northmen 
took place m a.d. 795, when they plundered and burnt the church 
of Rechru, now liunbay, an island north of Dublin Bay. When 
th's event occurred, the fiower of the over-king was a mere 
shadow. The provincial kingdoms had split up into more or 
less independent principalities, almost constantly at war with 
each other. The oscillation of the centre of power between 
Meath and Tir Eogain, according as the ardri belonged to the 
southern or northern Hy Neill, produced corresponding per- 
turbations in the balance of parties among the minor kings. 
The army consisted of a number of tribes, each commanded by 
its own chief, and acting as so many independent units without 
cohesion The tribesmen owed fealty only to their chiefs, who 
in turn owed a kind of conditional allegiance to the over-king, 
depending a good deal upon the ability of the latter to enforce it 
A chief might through pique or other causes withdraw his tribe 
even on the eve of a battle without such defection being deemed 
dishonourable. What the tribe was to the nation or the province, 
the fine or sept was to the tribe itself. The head of a sept had a 
voice not only in the question of war or peace, for that was 
determined by the whole tribe, but in all subsequent operations. 
However brave the individual soldiers of such an army might be, 
the army itself was unreliable against a well-organized and 
disciplined enemy. Again, such tribal forces were only levies 
gathered together for a few weeks at most, unprovided with 
military stores or the means of transport, and consequently 
generally unprepared to attack fortifications of any kind, and 
liable to melt away as quickly as they were gathered together. 
Admirably adapted for a sudden attack, such an army was 
wholly unfit to carry on a regular campaign or take advantage 
of a victory. These defects of the Irish mihtaiy system were 
abundantly shown throughout the Viking period and also in 
Anglo-Norman tunes. 

The first invaders were probably Norwegians^ from Hordaland 
in search of plunder and captives. TTieir attacks were not 
confined to the sea-coasts ; they were able to ascend the rivers 
in their ships, and already in 8oi they are found on the upper 
Shannon. At the outset the invaders arrived in small bodies, 
but as these met with considerable resistance large fleets com- 
manded by powerful Vikings followed. With such forces it 
was possible to put fleets of boats on the inland Ifdces. Rude 
earthen or stockaded forts, serving as magazines and places of 
retreat, were erected ; or in some cases use was made of strong- 
holds already existing, such as Dun Almain in Kildare, Dunlavm 
in Wicklow and Fermoy in Cork. Some of these military posts 
m course of tune became trading stations or grew into towns. 
During the first half of the 9th century attacks were incessant 
m most parts of the island. In Sox we find Norwegians on the 
upper Shannon ; in 820 the whole of Ireland was harried , and 
five years later we hear of Vikings in Co. Dublin, Meath, Kildare, 
Wicklow, Queen’s Co., Kilkenny and Tipperary. However, 
the invaders do not appear to have acted in concert until 830. 
About this time a powerful leader, named Turgeis (TurgesiusV 
accompanied by two nobles, Saxolb and Domrair (Thorir), 
arrived with a “ royal fleet.” Sailing up the Shannon they 
built strongholds on Lough Ree and devastated Connaught and 
Meath. Eventually Turgeis established himself in Armagh, 
whilst his wife Ota settled at Clonmacnoise and profaned the 
monastery church with pagan rites Indeed, the numerous 
ecclesiutical establishments appear to have been quite as much 
the object of the mvaders’ fury as the civil authonties. Tlie 
monastery of Armagh was rebuilt ten times, and as often de- 
stroyed. It was sacked three times in one month. Turgeis 
himself 13 reported to have usurped the abbacy of Armagh. 
To escape from the continuous attacks on the monasteries, Ir^h 
monks and scholars fled m large numbers to the continent 
carrymg with them their precious books. Among them were 

* At this period it is extremely difficult to distinguish between 
Norwegians and Danes on account of the close connexion between 
the ruUng famihes of both countnes. 


many of the greatest lights in the world of letters of the tune, 
sudi as Sedulius Scottus and Johannes Scottus Engena. The 
figure of Turgeis has given rise to considerable discussion, as 
there is no mention of him in Scandinavian sources. It seems 
probable that his Norwegian name was Thorgils and he was 
possibly related to Godfred, father of Olaf the White, who figures 
prominently m Irish history a little later, Turgeis appar- 
ently united the Viking forces, as he is styled the first kmg of 
the Norsemen in Ireland. A permanent sovereignty over the 
whole of Ireland, such sis Turgeis seems to have sumed at, was 
then as in later times impossible because of the state of society. 
During his lifetime various cities were founded — the first on 
Irish soil. Dublm came into existence in 840, and Waterford 
and Limerick appear in history about the same time Although 
the Norsemen were constantly engaged m conflict with the 
Irish, these cities soon became important commercial centres 
tradmg with England, France and Norway. Turgeis was 
captured and drowned by the ardri Maelsechlainn m 844, and 
two years later Domrair was slam. However cruel and rapacious 
the Vikings may have been, the work of disorder and rum was 
not all theirs. The condition of the country afforded full scope 
for the jealousy, hatred, cupidity and vanity which characterize 
the tribal state of political society. For instance, Fedilmid, 
king of Munster and archbishop of Cashel, took the opportunity 
of the misfortunes of the country to revive the claims of the 
Munster dynasty to be kmgs of Ireland. To enforce this claim 
he ravaged and plundered a large part of the country, took 
hostages from Niall Caille the over-kmg (833-845), drove out the 
comarba of St Patrick, or archbishop of Armagh, and for a whole 
year occupied his place as bishop. On his return he plundered 
the termon lands of Clonmacnoise “up to the church door,” an 
exploit which was repeated the following year There is no 
mention of his having helped to drive out the foreigners. 

For some years after the death of Turgeis the Norsemen 
appear to have lacked a leader and to have been hard pressed. 
It was during this period that Dublin was chosen as the point 
of concentration for their forces In 848 a Danish fleet from 
the south of England arrived in Dublin Bay The Danes are 
called m Irish Dubgatll, or black foreigners, as distinguished 
from the Ftndgaill,^ or white foreigners, t e Norwegians. The 
origin of these terms, as also of the Irish name for Norway 
(Lochlann), is obscure. At first the Danes and Norwegians 
appear to have made common cause, but two years later the 
new city of Dublm was stormed by the Danes In 851 the 
Dublin Vikings succeeded m vanquishing the Danes after a 
three days’ battle at Snaim Aignech (Carlingford L.ough), 
i whereupon the defeated party under their leader Horm took 
service with Cerball, king of Ossory. Even in the first half of 
the 9th century there must have been a great deal of inter- 
marriage between the invaders and the native population, due 
in part at any rate to the number of captive women who were 
carried off. A mixed race grew up, recruited by many Irish 
of pure blood, whom a love of adventure and a lawless spirit 
led away. This heterogeneous population was called GaUgoidel 
or foreign Irish (whence the modern name Galloway), and like 
their northern kinsmen they betook themselves to the sea and 
practised piracy. The Christian element in this mixed society 
soon lapsed to a large extent, if not entirely, into paganism. 
The Scandinavian settlements were almost wholly confined to 
the seaport towns, and except Dublin included none of the 
surrounding territory Owing to its position and the character 
of the country about it, especially the coast-land to the north of 
the Liffey which formed a kind of border-lana between the 
temtories of the kings of Meath and Leinster, a considerable 
tract passed into the possession of so powerful a city as Dublin. 

The social and political condition of Ireland, and the pastoral 
occupation of the inhabitants, were unfavourable to the develop- 
ment of foreign commerce, and the absence of coined money 
among them shows that it did not exist on an extensive scale. 

^ This name survives in Fingall, the name of a district north of 
Dublin city. Dubgall is contained in the proper names MacDougall, 
MacDowell. 
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The foreign articles of luxury (dress, ornaments, wine, &c ) 
required by them were brought to the great oenachs or fairs held 
periodically in various parts of the country. A flourishing 
commerce, however, soon grew up in the Scandinavian towns , 
mints were established, and many foreign traders — Flemings, 
Italians and others — settled there It was through these 
Scandinavian trading communities that Ireland came into 
contact with the rest of Europe in the nth and 12th centuries 
If evidence were needed it is only necessary to point to the names 
of three of the Irish provinces, Ulster, Leinster, Munster, which 
are formed from the native names (Ulatd, Latgtn, Muma~n) 
with the addition of Norse stadr ; and the very name by which 
the island is now generally known is Scandinavian in form 
(Ira-land, the land of the Irish) The settlers in the Scandinavian 
towns early came to be looked upon by the native Irish as so 
many septs of a tribe added to the system of petty states forming 
the Irish political system They soon mixed in the domestic 
quarrels of neighbouring tribes, at first selling their protection, 
but afterwards as vassals, sometimes as allies, like the septs and 
tribes of the Goidel among themselves The latter in turn acted 
in similar capacities with the Irish-Norwegian chiefs, Irish 
tribes often forming part of the Scandinavian armies in Bntam 
This intercourse led to frequent intermarriage between the chiefs 
and nobility of the two peoples As an instance, the case of 
Cerball, king of Ossory (d. 887), may be cited. Eyvindr, sur- 
named AustmaCr, “ the east-man,” ^ son of Bjorn, agreed to 
defend Cerball’s territory on condition of receiving his daughter 
Raforta in marriage. Among the children of this marriage 
were Helgi Magri, one of the early settlers m Iceland, and 
Thurida, wife of Thorstein the Red. Three other daughters 
of Cerball married Scandinavians * Gormflaith (Kormlo5) 
married Grimolf, who settled in Iceland, Fridgerda married 
Thorir Hyrna, and Ethne (Edna) married Hlobver, father of 
Earl Sigurd Digri who fell at Clontarf Cerball’s son Domnall 
(Dufnialr) was the founder of an Icelandic family, whilst the 
names kaudi and Baugr occur in the same family. Hence the 
occurrence of such essentially Irish names as Konall, Kjaran, 
Njall, Kormakr, Brigit, Ka?ilin, &c , among Icelanders and Nor- 
wegians cannot be a matter for surprise ; nor that a number of 
Norse words were introduced into Irish, notably terms connected 
with trade and the sea 

The obscure contest between the Norwegians and Danes 
for supremacy in Dublin appears to have made the former feel 
the need of a powerful leader At any rate, in 851-852 the king 
of Lochlann (Norway) sent his son Amlaib (Olaf the White) 
to assume sovereignty over the Norsemen in Ireland and to 
receive tribute and vassals. From this time it is possible to 
speak of a Scandinavian kingdom of Dublin, a kingdom which 
lasted almost without interruption until the Norman Conquest. 
The king of Dublm exercised overlordship over the other Viking 
communities in the island, and thus became the most dangerous 
opponent of the ardri, with whom he was constantly at variance. 
Amlaib was accompanied by Ivar, who is stated in one source 
to have been his brother. Some wnters wish to identify this 
prince with the famous Ivar Beinlaus, son of Ragnar Lodbrok. 
Amlaib was opposed to the ardri Maelsechlainn I. (846-863) 
who had overcome Turgeis This brave ruler gained a number of 
victories over the Norsemen, but in true Insh fashion they were 
never followed up Although his successor Aed Finnliath 
(863-879) gave his daughter in marriage to Amlaib, no better 
relations were established. The king of Dublin was certainly 
the most commanding figure in Ireland in his day, and durmg 
his lifetime the Viking power was greatly extended. In 870 
he captured the strongholds of Dumbarton and Dunseverick 
(Co Antrim). He disappears from the scene in 873. One source 
represents him as dying in Ireland, but the circumstances are 
quite obscure. Ivar only survived Olaf two or three years, and 
it is stated that he died a Christian. During the ensuing period 
Dublin was the scene of constant family feuds, which weakened 

^ In Anglo-Norman tunes the Scandmavians of Dublin and other 
cities are always called Ostmen, t e Eastmen ; hence the name 
Ostmanstown, now Oxmanstown, a part of the city of Dublin. 


Its power to such an extent that in 901 Dublin and Waterford 
were captured by the Irish and were obliged to acknowledge 
the supremacy of the high-king. The Irish Annals state that 
there were no fresh invasions of the Northmen for about forty 
years dating from 877. During this period Ireland enjoyed 
comparative rest notwithstanding the intertribal feuds in >\hich 
the Norse settlers shared, including the campaigns of Cormac, 
son of Cuilennan, the scholarly king-bishop of Cashel. 

Towards the end of this interval of repose a certain Sigtrygg, 
who was probably a great-grandson of the Ivar mentioned above, 
addressed himself to the task of winning back the kingdom of his 
ancestor. Waterford was retaken in 914 by Ivar, grandson of 
Ragnall and Earl Ottir, and Sigtrygg won a signal victory over 
the king of Leinster at Cenn Fuait (Co Kilkenny ?) two years 
later. Dublin was captured, and the high-king Niall Glundub 
(910-919) prepared to oppose the invaders. A battle of prime 
importance was gained by Sigtrygg over the ardri, who fell 
fighting gallantly at Kilmashogue near Dublin in 919 Between 
920 and 970 the Scandinavian power in Ireland reached its zenith. 
The country was desolated and plundered by natives and 
foreigners alike. The lower Shannon was more thoroughly 
occupied by the Norsemen, with which fact the rise of Limeru k 
IS associate. Carlow, Kilkenny and the territory round Lough 
Neagh were settled, and after the capture of Lough Erne in 932 
much of Longford was colonized. The most prominent figures 
at this time were Muirchertach ” of the leather cloaks,” son of 
Niall Glundub, Cellachan of Cashel and Amlaib (Olaf) Cuardn. 
The first-named waged constant warfare against the foreigners 
and was the most formidable opponent the Scandinavians had 
yet met In his famous circuit of Ireland (941) he took all the 
provincial kings, as well as the king of Dublin, as hostages, and 
after keeping them for five months at Ailech he handed them 
over to the feeble titular ardri, showing that his loyalty was 
greater than his ambition Unlike Muirchertach, Cellaihan of 
Cashel, the hero of a late romance, was not particular whether 
he fought for or against the Norsemen. In 920 Sigtrygg (d. 927) 
was driven out of Dublin by his brother Godfred (d 934) and 
retired to York, where he became king of Northumbria. His 
sons Olaf and Godfred were expelled by ,/Ethelstan. The former, 
better known as Amlaib (Olaf) Cuardn, married the daughter t>f 
Constantine, king of Scotland, and fought at Brunanburh (938) 
Born about 920, he perhaps became king of York in 941 
Expelled in 944-945 he went to Dublin and drove out his cousin 
Blakdre, son of Godfred At the same time he held sway ovei 
the kingdom of Man and the Isles. We find this roman tu 
character constantly engaged on expeditions in England, Ireland 
and Scotland In 956 Congalach, the high-king, was defeated 
and slam by the Norse of Dublin. In 973 his son Domnail. 
in alliance with Amlaib, defeated the high-king Domnall O’Neill 
at Cell Mona (Kilmoon in Co. Meath). This Domnall O’Neill, 
son of Muirchertach, son of Niall Glundub, was the first to adopt 
the name O’Neill (Ir. ua, ” grandson ”). The tanists or heirs 
of the northern and southern Hy Neill having died, the throne 
fell to Maelsechlainn II , of the Gland Colm&m, the last of the 
Hy Neill who was undisputed king of Ireland. Maelsechlainn, 
who succeeded in 980, had already distinguished himself as king 
of Meath in war with the Norsemen. In the first year of his reign 
as high-king he defeated them m a bloody battle at Tara, in 
which Amlaib’s son, Ragnall, fell. This victory, won over the 
combined forces of the Scandinavians of Dublin, Man and the 
Isles, compelled Amlaib to deliver up all his captives and 
host^es, — among whom were Domnall Claen, king of Leinster, 
and several notables — to forgo the tnbute which he had imposed 
upon the southern Hy Neill and to pay a large contribution of 
cattle and money. Amlaib’s spirit was so broken by this defeat 
that he retired to the monastery of Hi, where he died the same 
year. 

The Dalcais Dynasty . — We have already seen that the dominant 
race in Munster trac^ descent from Ailill Aulom The Cashel 
dynasty claimed to descend from his eldest son Eogan, whilst 
the Dalcassiam of Clare derived their origin from a younger son 
Cormac Cas. Ailill Aulom is said to have ordained that the 
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succession to the throne should alternate between the two lines, 
as m the case of the Hy Neill. This, hoisrever, is perhaps a fiction 
of later poets who wished to give lustre to the ancestry of Brian 
Boruma, as very few of the Dalcais princes appear in tlie list 
of the kings of Cashel. The Dalcassians play no prominent part 
in history until, m the middle of the loth century, they were 
ruled by Kennedy (Cenn^tig), sun of Lorcaa, king of Thomond 
(d. 954), by whom their power was greatly extended. He left 
two sons, Mathgamam (Mahon) and Brian, called Brian Boruma, 
probably from a village near Kihaloe.* About the year 920 a 
Viking named Tomrair, son of Elgi, had seized the lower Shannon 
and established himself in Umenck, frean which point constant 
meursions were made into all parts of Munster. After a period 
of guerrilla warfare m the woods of Thomond, Mathgamam 
concluded a truce with the foreigners, m which Brian refused to 
join. Thereupon Mathgamam crossed the Shannon and gained 
possession of the kingdom of Cashel, as EHmchad, the repre- 
sentative of the older bne, had just died. Receiving the support 
of several of the native tnbes, he felt himself m a pwition to 
attack the settlements of the foreigners m Munster. This aroused 
the ruler of Limerick, Ivar, who determined to carry the war 
into Thomond He was supported by Maelmuad, king of 
Desmond, and Donoban, king of Hy Fidgemte, and Hy Cairpri. 
Their army was met by Matl^amain at Sukhoit near Tipperary, 
where the Norsemen were defeated with great slaughter (968). 
This decisive victory gave the Dalcais Limerick, which they 
sacked and burnt, and Mathgamam then took hostages of all 
the chiefs of Munster Ivar escaped to Bntam, but returned 
after a year and entrenched himself at Inis Cathaig (Scattcr>' 
Island in the lower Shannon). A conspiracy was formed between 
Ivar and his son Dubcenn and the two Munster chiefitams 
Donoban and Maelmuad. Donoban was married to the daughter 
of a Scandinavian king of Waterford, and his own daughter was 
married to Ivar of Waterford * In 976 Inis Cathajg was attacked 
and plundered by the Dalcais and the garrison, mcluding Ivar 
and Dubcenn, slam. Shortly before this Mathgamam had been 
murdered by Donoban, and Brian thus became king of Thomond, 
whilst Maelmuad succeeded to Cashel. In 977 Brian made a 
sudden and rapid inroad into Donoban’s territory, captured his 
fortress and slew the prmce himself with a vast number of hts 
folkiwevs. Maelmuad, the other conspirator, met with a like 
fate at Belach Lechta m Bamaderg (near Ballyorgan). After 
this battle Brian was acknowledged Inng of all Munster (978). 
After reduemg the D6si, who were m allmnce with the Northmen 
of Waterford and Limenck, ui 984 he subdued Ossory and took 
hostages from the kings of and West Lemster. In this 
maimer he became virtually king of Leth Moga. 

This rapid rise of the Dalcassian leader was bound to bring 
him into oonfoct with the ardri. Already m 982 Maelsechlamn 
had invaded Tbonsond and uprooted the venerable tree under 
which the Dalcais rulers were inaugurated. After the battle of 
Tara he had placed his half-brother GlnmaTind, son of Amlaib 
CuadUi, in Dublin. This prince was murdered m 989 and was 
succeeded by Sigtrygg Silkiskeggi, son of Anilaib and Gormfiaith, 
sister of Maelmorda, king of Leinster. In the same year Mad- 
sechlainn took Dublm and imposed an annual tribute on the 
city. During these years there wo'e fre(|uent tnals of strength 
between the ardri and the kmg of Munster. In 992 Brian invaded 
Meath, and four years later MaeUeohlainn defeated Brian m 
Munster. In 998 Bnan ascended the Shannon with a large force, 
intending to attack Connaught, and Madsechlauui, who received 
no support from the northern Hy NeiU, came to terms with him. 
All hostages held by the over-ku^ from the Northmen and Irish 
of Leth Moga were to be given up to Brian, wthich was a virtual 
surrender of all his rights over the southern half of Ireland ; 
while Bnan on his part recognized Maelsechlainn as sole king of 
Leth Cuinn. In 1000 Leinster revolted against Brian and 
entered mto an alliance with the king of Dublm. Brian advanced 
towards the city, haltmg at a .pl^ called Glen Mama near 

’ On the name see K Meyer, £rin, iv pp. 71-73. 

^ Donaban, the son of this Ivor of VV^terford, is the aneeator of 
the O'Donovana, Donoban that od the O'Donovana. 


Dunlaviit (Co. WicklowL He was attacked by the allied forces, 
who were repulsed with great slaughter. Maelmorda, kmg of 
Leinster, was taken prisoner, and Sigtrygg fled for protection to 
Ailech. The victor gave proof at once that be was not only a 
clever general but also a skilful dipJomatist. Maelmorda was 
restored to his kingdom, Sigtrygg received Brian’s daughter m 
marriage, whilst Bnan took to himself the Dublm king’s 
mother, the notorious Gormflaith, who bad already been divorced 
by Maelsechlamn. After thus establishmg peace and consolidat- 
ing his power, Brian returned to his residence Cenn Corad and 
matured his plan of obtaining the high-kingship for himself. 
When everything was ready he entered Mag Breg with an army 
amsistmg of his own troops, those of Ossory, his South Connaught 
vassals and the Norsemen of Munster. The kmg of Dublin 
also sent a small force to his assistance. Maelsechlamn, taken 
by surprise and feeling himself unequal to the contest, 
endeavoured to gam tune, An armistice was concluded, during 
which he was to decide whether he would give Brian hostages 
(i.e. abdicate) or not. He applied to the northern Hy Neill 
to come to his assistance, and even offered to abdicate in favour 
of the chief of the Cm 61 Eogam, but the latter refused unless 
Maelsechlamn undertook to cede to them half the territory 
of his own tribe, the Cland Colmiin The attempt to unite the 
whole of tile Eremonian against the Eberian race and preserve 
a dynasty that had ruled Ireland for 6od years, having failed, 
Maelsechlamn submitted to Brian, and without any formal 
act of cession the latter became ardri, Durmg a reign of twelve 
years (1002-1014) he *s (sajd to have effected mych improvement 
m the country by the erection and repair of churches and schools, 
smd the construction of bridges, causeways, roads and fortresses. 
We are also told that he administered rigid and impartial justice 
and dispensed royal hospitality. As he was liberal to the bards, 
they did not forgitt his meats 

Towards the end of Brian’s reign a conspiracy was entered 
into between Maelmcurda, king of Leinster, and his nephew 
Sigtrygg of Dublin. The ultimate cause of this movement 
was an insult offered by Murchad, Brian’s son, to the king of 
Leinster, who was egged on by his sister Gormflaith. Sigtrygg 
secured promises of assistance fiom Sigurd, earl of Orkney, and 
Brodu: of Man. In the spring of 1014 Madmorda and Sigtrygg 
had collected a considerable army m Dublin, consisting of 
contingents from oil the Scandiaavun settlements in the west in 
addition to Maelmorda’s own Lemster forces, the whole being 
commanded by Sigurd, eail of Orkney. This powerful prince, 
whose mother was a daughter of Cerball of Ossory (d 887), 
appears to have aimed at the supreme command of all the 
Seaadinavian settlements of the west, and in the course of a 
few years conquered the kingdom of the Isles, Sutherland, Ross, 
Moray and AliiyU. To meet such formidable opponents, Brian, 
now an old man unable to lead m person, mustered all the forces 
of Munster and Connaught, and was joined by Maelsechlamn 
m command of the focces of Meath- The northern Hy Neill 
and the Ulaid took no part in the struggle. Brian advanced 
into the plain of FmgaU, north of Dublin, where a council of war 
was held. The longest account ^ the battle that followed 
occurs m a source very partial to Brian and the deeds of Munster- 
men, m which Mael^chlainn is accused of treachery, and of 
bolding his troops in reserve. The battle, generally known as 
the battle of Clontarf, though the chief fighting took place 
close to Dublin, about the small river Tolka, was fought on Good 
Friday 1014. After a stout and protracted resistance the Norse 
forces were routed. Maelsechlamn with his Jifeathmen came 
down on the fugitives as they tned to cross the* bridge leading 
to Dublm or to reach their smps. On both sides the slaughter 
was terrible, and most of the leaders lost then lives. Bnan 
himself period along with his son Murchad and Maelmorda, 
This great struggle finmlv disposed of the possibility of Scandi^ 
navian supremacy in Ireland, but in spite of this it can only be 
regarded as a national misfortune. The power of the kingdom 
of Dublin had been already broken by the defeat of Ai^aib 
CuarAn at Ttlra in 9(80, and the main result of the battle of 
Clontad was to weaken the central power and to throw the 
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whole island into a state of anarchy. Although beaten on the 
field of battle the Norsemen stiU retained possession of their 
f<nrtiiled cities, and gradually they assumed the position of 
native tribes. The Dalcassian forces had been so much weakened 
by the great struggle that Maelsechkmn was a|;ain recognized 
as king of Ireland. However, the effects of Brian’s revokition 
were permanent ; the prescri^ve riglvts of the Hy Neill were 
disputed, and from the battle of Oontarf until the coming of the 
Normans the history of Ireland consisted of a struggle for 
ascendancy between the O’Bnans of Munster, the O’Neills of 
Ulster and the O’Connors of Connaught. 

From the BeMe af CUmtarf to the Anglo-Norman Invasion — 
The death of Maelsecldaiim in zoaa afforded an opportunity 
for an able and ambitious man to subdue Ireland, establish a 
strong central government, break up the tribal system and 
further the gradual fusion of factions into a homogeneous 
nation Svtch a man did not arise , those who afterwards 
claimed to be ariri lacked the equalities of founders of strong 
dynasties, and are termed by the annalists ” kings with opposi- 
tion ” Brian was survived by two sons, Tadg and Donnohad, 
the elder of whom was slam m 1033 Donnehad (d 1064) was 
certainly the most distinguished figure in Ireland m his day. 
He subdued meu’e than half of Ireland, and almost reached the 
position once held by his father. His strongest opponent was 
his son-in-law Diarmait Mael-na-mB6, king of Leinster, who was 
also the foster-father of his brother Tadg’s son, Tordelbach 
(Turlough) O’Brian. On the death of Diarmait in 1072 Tordel- 
bach (d. 1086) reigned supreme in Leth Moga ; Meath and 
Connaught also submitted to him, but he failed to secure the 
allegiance of the northern Hy Neill. He was succeeded by his 
son Muirchertach (d. 1 1 19), who spent most of his life contending 
against his formidable opponent DomnoU O’Lochlainn, kmg 
of TlrEogain(d. 1121). The struggle for the sovereignty between 
these two rivals continued, with mtervab of truce negotiated 
by the clergy, without any decisive advantage on either side. 
In 1102 Magnus Barefoot made his thu-d and last expedition 
to the west with the express design of conquering Ireland. 
Muirchertach opposed him with a large force, and a conference 
was arranged at which a son of Magnus was betrothed to 
Biadmuin, daughter of the Irisli prmce. He was also mixed 
up in English affairs, and as a rule maintained cordial relations 
with Henry I. After the death of Domnall O’Lochlainn there 
was an interregnum of about fifteen years with no ardri, until 
Tordelbach (Turlough) O’Connor, king of Connaught, resolved 
to reduce tl^ other provmces. Munster and Meath were re- 
peatedly ravaged, and m 1151 he crushed Tordelbach (Turlough) 
O’Bnan, king of Thomond, at Moanmor. O’Connor’s most 
stubborn opponent was Muirchertach O’Lochkinn, with whom 
he wrestled for sujwemacy until the day of his death (1156) 
Tordelbach, who enjoyed a great reputation even after his death, 
was remembered as having thrown bridges over the Shannon, 
and as a patron of the arts However, war was so constant m 
Ireland at this time that under the year 1 145 Hie Four Masters 
describe the island as a “ trembling sod.” Tordelbach was 
succeeded by his son Ruadn (Roderick, q.v.), who after some 
resistance had to acknowledge Muirchertach O’Lochlamn’s 
supremacy. TTie latter, however, was slam m 1166 in con- 
sequence of havmg wantonly blmded the king of Dal Araide. 
Ruadn O’Connor, now without a senoils rival, was inaugurated 
with great pomp at DuUin. 

Diarmait MacMurchada (Dermod MacMurrough), great- 
grandson of Diarmait Mael-na*mB6, as long of Leinster was by 
descent and position much mixed up wiffi foreigners, and 
generally in a state of latent if not open hostility to the high-kings 
of the Hy Neill and Dalcats dynasties. He was a tyrant and 
a bad character. In 1152 Tigeman O’Rourke, pnnee of Breifne, 
had been dispossessed ^ his territory by Tordelbach O’Connor, 
aided Diarmait, and the latter is accused also of carrying off 
Deiirfoigaill, wife of O’Rourke. On leamiag that O’Rourke 
wa.s leadinjg an army against him with the support of Ruadri, 
be bi»ret bs castle of Ferns and went to Heniy II. to seek 
assistance. The momentous consequences of this st<^ belong 
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to the next section, and it is now remains for us to state the 
condition of the church and society in the century preceding the 
Anglo-Norman invasion. 

Although the Irish Church conformed to Roman usage in the 
matter of Easter celebration and tonsure in the 7th century, tlie 
bond between Ireland and Rome was only slight until sex eral 
centuries later. Whatever co-ordination may have existed 
in the church of the 8th centu^ was doubtless destroyed during 
the troubled period of tlic Viking invasions, it is probable that 
St Patrick estabhsbed Armi^h as a metropolitan see, but 
the historj' of the primacy, which during a bng penod can t)nly 
have been a shadow, is involved m obscurity. Its supremacy 
was undoubtedly recc^ized by Brian Boruma m 1004, when 
he laid 20 oz of gold upon the high altar. In the iiih centuiy 
a competitor arose in the see of Dublin. Tlie Norse rulers were 
bound to come under the influence of Christiamty at an early 
date. For instance, Amlaib Cuar^n was formally converted in 
England m 942 and was baptized by Wulfhelm of Canterbury. 
The antithesis between the kmg of Dublin and the ardri seems 
to have had the effect of linking the Dublin Christian community 
rather with Canterbury than Armagh. Kmg Sigtrygg founded 
the bishopric of Dublin m 1035, and the early bishops of Dublin, 
Waterford and Limenck were all consecrated by the English 
pnmate. As Lanfranc and Anselm were both anxious to extend 
their jurisdiction over the whole of Ireland, the submission of 
Dublin opened the way for Norman and Roman influences 
At die beginning of the 12th century Gilbert, bishop of Limerick 
and papal legate, succeeded m wmmng over Celsus, bishop of 
Armagh (d. 1129), to the reform movement. Celsus belonged 
to a family which had held the see for 200 years ; he was grandson 
of a previous primate and is said to have been himself a married 
man. Yet he became, m the skilful hands of Gilbert and Mael- 
maed6c O’Morgair, the instrument of overthrowing the hereditary 
succession to the pnmatial see In 1118 the important synod 
of Rathbressil was held, at which Ireland was divided mlo 
dioceses, this being the first formal attempt at getting nd of 
that anarchical state of church government which had hitherto 
prevailed. The work begun under Celsus was completed by his 
successor Maelroaed6c (Malachy). At a national synod held 
about 1134 Maelmaed6c, m his capaaty as bishop of Armagh, 
was solemnly elected to the primacy , and armed with full 
power of church and state he was able to overcome all opposition. 
Under his successor Geiasius, Cardmal Paparo was despatched 
as supreme papal legate. At the synod of Kells (up) there 
was established that diocesan system which has ever since con- 
tinued without material alteration. Armagh was constituted 
the seat of the primacy, and Cashel, Tuam and Dublin were 
raised to the rank of archbishopncs. It was also ordamed that 
tithes should be levied for the support of the clergy. 

i^oaal Condtlums . — In the rniddie ages there were considerable 
forests in Ireland encompassing broad expanses of upland 
pastures and marshy meadows. It is traditionally stated that 
fences first came mto general use in the 7th century. There were 
no cities or large towns before the arrival of the Norsemen j 
no stone bridges spanned the rivers ; stepping stones or hurdle 
bndges at the fords or shallows offered the only mode of crossing 
the broadest streams, end connecting the unpaved roads or 
bridle paths which crossed the country over hiU and dale from 
the principal dwnr. The forests abounded m game, the red deer 
and wild boar were common, wbht wolves ravaged the flocks. 
Scattered over the country were numerous small hamlets, 
composed mainly of wicker cabins, among which were some 
which might be called houses; other hamlets were composed 
of huts of the rudest kind. Here and there were large viU^es 
that had grown up about groups of houses surrounded by an 
earthen mound or rampart ; similar groups enclosed in this 
manner were also to be found without any annexed hamlet. 
Sometimes there w«-e two or three circumvallations or even more, 
and where water was plentiful the ditch between was flooded. 
The simple rampart enclosed a space called Its ^ which contained 

• The term rath was perhaps applied to the rampart, but both Us 
and rath are used to denote the whole structure. 
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the agricultural buildings and the groups of houses of the owners. 
The enclosed houses belonged to the free men {atre, pi. atng). 
The size of the houses and of the enclosing mound and ditch 
marked the wealth and rank of the aire. If his wealth consisted 
of chattels only, he was a bd-atre (cow-aire). When he possessed 
ancestral land he was a flatth or lord, and was entitled to let hia 
lands for grazing, to have a hamlet in which lived labourers and 
to keep slaves. The larger fort with several ramparts was a dun, 
where the ri (chieftain) lived and kept his hostages if he had 
subreguli. The houses of all classes were of wood, ^lefly wattles 
and wicker-work plastered with clay. In shape they were most 
frequently cylmdrical, having conical roofs thatched with rushes 
or straw. The oratories were of the same form and material, 
but the larger churches and kingly banqueting halls were rect- 
angular and made of sawn boards. Bede, spe^mg of a church 
built by Fman at Lindisfarne, says, “ nevertheless, after the 
manner of the Scots, he made it not of stone but of hewn oak 
and covered it with reeds. ’ When St Maelmaeddc in the first 
half of the 12 th century thought of building a stone oratory 
at Bangor it was deemed a novelty by the people, who exclaimed, 
“ we are Scotti not Galh " Long before this, however, stone 
churches had been built in other parts of Ireland, and many 
round towers. In some of the stone-forts of the south-west 
(Ir. cathir) the houses within the rampart were made of stone 
in the form of a bee-hive, and similar cloghans, as they are called, 
are found m the western isles of Scotland. 

Here and there in the neighbourhood of the hamlets were 
patches of com grown upon allotments which were gavelled, 
or redistributed, every two or three years. Around the duns and 
raths, where the corn land was the fixed property of the lord, 
the cultivation was better. Oats was the chief corn crop, but 
wheat, barley and rye were also grown. Much attention was 
paid to bee-keepmg and market-gardening, which had probably 
been introduced by the church. The only industrial plants were 
flax and the dye-plants, chief among which were woad and rud, 
roid (a kind of bed-straw ?). Portions of the pasture lands were 
reserved as meadows ; the tilled land was manured. There 
are native names for the plough, so it may be assumed that some 
form of that implement, worked by oxen, yoked together with a 
simple straight yoke, was in use in early times. Wheeled carts 
were also known ; the wheels were often probably only solid 
disks, though spoked wheels were used for chariots. Droves 
of swine under the charge of swineherds wandered through the 
forests ; some belonged to the ri, others to lords {flatth) and 
others agam to village communities. The house-fed pig was 
then as now an important object of domestic economy, and its 
flesh was much prized. Indeed, fresh pork was one of the 
inducements held out to visitors to the Irish Elysium. Homed 
cattle constituted the chief wealth of the country, and were 
the standard for estimating the worth of anything, for the Insh 
had no coined money and carried on all commerce by barter. 
The umt of value was called a sit, a word denoting a jewel or 
precious object of any kind. The normal sit was an average 
milch-cow. Gold, silver, bronze, tm, clothes and all other kinds 
of property were estimated in sih. Three sits were equal to a 
cumal (female slave). Sheep were kept everywhere for their 
flesh and their wool, and goats were numerous. Horses were 
extensively employed for riding, working m the fields and 
carrying loads. Insh horsemen rode without saddle or stirrups. 
So important a place did bee-culture hold m the rural economy 
of the ancient Irish that a lengthy section is devoted to the 
subject in the Brehon Laws. The honey was used both m cooking 
and for making mead, as well as for eatii^, 

The ancient Irish were in the main a pastoral people. When 
they had sown their com, they drove their herds and flocks to 
the mountains, where such existed, and spent the summer there, 
returnmg m autumn to reap their com and take up their abode 
in their more sheltered winter residences. This custom of 
“ booleying ” (Ir. buatle, “ shielmg ”) is not originally Irish, 
according to some writers, but was borrowed from the Scandi- 
navians. Where the tnbe had land on the sea-coast they also 
appear to have migrated thither in summer. The chase m the 


j summer occupied the freemen, not only as a source of enjoyment 
• but also as a matter of necessity, for wolves were very numerous. 
For this purpose they bred dogs of great swiftness, strength and 
sagacity, which were much admired by the Romans. 

The residences within enclosing ramparts did not consist of 
one house with several apartments, but every room was a separate 
house. Thus the buildmgs formmg the residence of a well-to-do 
farmer of the bd-aire class as described in the Laws, consisted of 
a living-house in which he slept and took his meals, a cooking- 
house, a kiln for drymg com, a barn, a byre for calves, a sheep- 
fold and a pigsty . In the better classes the women had a separate 
house known as gnandn (sun-chamber). The round houses were 
constructed in the following manner. The wall was formed of 
lon^ stout poles placed m a circle close to one another, with 
their ends fixed firmly in the ground. The spaces between were 
closed in with rods (usually hazel) firmly interwoven The 
poles were peeled and polished smooth. The whole surface of 
the wicker-work was plastered on the outside and made brilliantly 
white with lime, or occasionally striped in various colours, 
leavmg the white poles exposed to view. There was no chimney ; 
the fire was made in the centre of the house and the smoke 
escaped through a hole in the roof, or through the door as in 
Hebridean houses of the present day. Near the fire, fixed in a 
kmd of holder, was a candle of tallow or raw beeswax. Around 
the wall in the houses of the wealthy were arranged the bedsteads, 
or rather compartments, with testers and fronts, sometimes 
made of carved yew. At the foot of each compartment, and 
projecting into the mam room, there was a low fixed seat, often 
stuffed with some soft material, for use during the day. Besides 
these there were on the floor of the main apartment a number 
of detached movable couches or seats, all low, with one or more 
low tables of some sort. In the halls of the kings the position 
of each person’s bed and seat, and the portion of meat which 
he was entitled to receive from the distributor, were regulated 
accordmg to a rigid rule of precedence Each person who had 
a seat in the kmg’s house had his shield suspended over him 
Every king had hostages for the fealty of his vassals j they sat 
unarmed in the hall, and those who had become forfeited by a 
breach of treaty or allegiance were placed along the wall in 
fetters There were places m the kmg’s hall for the judge, the 
poet, the harper, the various craftsmen, the juggler and the fool. 
The king had his bodyguard of four men always around him , 
these were commonly men whom he had .saved from execution 
or redeemed from slavery. Among the miscellaneous body of 
attendants about the house of a king or noble were many Saxon 
slaves, in whom there was a regular trade until it was abolished 
by the action of the church m 1171. The slaves slept on the 
ground m the kitchen or m cabins outside the fort. 

The children of the upper classes in Ireland, both boys and 
girls, were not reared at home but were sent elsewhere to be 
fostered. It was usual for a chief to send his child to one of his 
own sub-chiefs, but the parents often chose a chief of their own 
rank For instance, the ollam filt, or chief poet, who ranked m 
some respects with a tribe-king, sent his sons to be fostered by the 
king of his own territory. Fosterage might be undertaken out of 
affection or for payment In the latter case the fee varied 
according to rank, and there are numerous laws extant fixing 
the cost and regulating the food and dress of the child according 
to his position Sometimes a chief acted as foster-father to a 
large number of children. The cost of the fosterage of boys 
seems to have been borne by the mother’s property, that of the 
daughters by the father's. The ties created by fosterage were 
nearly as close and as bindmg on children as tflose of blood. 

There is ample evidence that great laxity prevailed with regard 
to the marriage tie even after the introduction of Christiamty, 
as marrying within the forbidden degrees and repudiation 
continued to be very frequent m spite of the efforts of the 
church. Marriage by purchase was universal, and the wealth 
of the contracting parties constituted the primary element of a 
legitimate umon. The bride and bridegroom should be provided 
wuth a joint fortune proportionate to their rank. When they 
were of equ^ rank, and the family of each contributed an equal 
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share to the marriage portion, the marriage was legal in the full 
sense and the wife was a wife of equal rank. The church en- 
deavoured to make the wife of a first marris^e the only true wife , 
but concubinage was known as an Irish institution until long 
after the Anglo-Norman invasion, and it is recognized m the 
Laws. If a concubine had sons her position did not differ 
materially m some respects from that of a chief wife As the tie 
of the sept was blood, all the acknowledged children of a man, 
whether legitimate or illegitimate, belonged equally to his sept 
Even adulterine bastardy was no bar to a man becoming chief 
of hib tribe, as in the case of Hugh O’Neill, earl of Tyrone. (Sec 
O’Neill.) 

The food of the Irish was very simple, consisting in the mam 
of oaten cakes, cheese, curds, milk, butter, and the flesh of 
domestic animals both fresh and salted The better classes 
were acquainted with wheaten bread also The food of the 
inhabitants of the Land of Promise consisted of fresh pork, new 
milk and ale Fish, especially salmon, and game should of course 
be added to the list. The chief drinks were ale and mead 

The dress of the upper classes was similar to that of a Scottish 
Highlander before it degenerated into the present conventional 
garb of a highland regiment Next the skin came a shirt (letne) 
of fine texture often richly embroidered. Over this was a tightly 
fitting tunic {mar, lend) reaching below the hips with a girdle 
at the waist In the case of women the mar fell to the feet 
Over the left shoulder and fastened with a brooch hung the loose 
cloak {brat), to which the Scottish plaid corresponds The kilt 
seems to have been commonly worn, especially by soldiers, 
whose legs were usually bare, but we also hear of tight-fitting 
trousers extending below the ankles The feet were either 
entiiely naked or encased in shoes of raw hide fastened with 
thongs. Sandals and shoes oi bronze are mentioned m Irish 
literature, and quite a number are to be seen in museums A 
loose flowing garment, intermediate between the brat and lend, 
usually of linen dyed saffron, was commonly worn in outdoor 
life, and was still used in the Hebrides about 1700. A modified 
form of this over-tunic with loose sleeves and made of frieze 
formed probably the general covering of the peasantry. Among 
the upper classes the garments were very costly and variously 
coloured It would seem that the number of colours in the dress 
indicated the rank of the wearer The hair was generally worn 
long by men as well as women, and ringlets were greatly admired 
Women braided their hair into tresses, which they confined with a 
pin. The beard was also worn long. Like all ancient and semi- 
barbarous people, the Irish were fond of ornaments. Indeed 
the profusion of articles of gold which have been found is remark- 
able , 111 the Dublin Museum may be seen bracelets, armlets, 
finger-rings, torques, crescents, gorgets, necklets, fibulae and 
diadems, all of solid gold and most exquisite workmanship. 

The principal weapons of the Irish soldiers were a lance, a 
sword and a shield , though prior to the Anglo-Norman invasion 
they had adopted the battle-axe from the Scandinavians. Tlie 
shields were of two kinds. One was the saath, oval or oblong in 
shape, made of wicker-work covered with hide, and often large 
enough to cover the whole body This was doubtless the form 
mtroduced by the Brythonic invaders But round shields, 
smaller m size, were also commonly employed. These were 
made of bronze backed with wood, or of yew covered with hide 
This latter type scarcely goes back to the round shield of the 
Bronze age. Armour and helmets were not generally employed 
at the time of the Anglo-Norman invasion 

In the Brehon Laws the land belongs in theory to the tribe, 
but this did not by any means correspond to the state of affairs. 
We find that the power of the petty king has made a very con- 
siderable advance, and that all the elements of feudalism are 
present, save that there was no central authority strong enough 
to organize the whole of Insh society on a feudal basis. TTie 
iuaih or territory of a ri (represented roughly by a modern 
barony) was divided among the septs. The lands of a Sept 
consisted of the estates in severalty of the lords {flatht), and of 
the ferand duthatg, or common lands of the sept. The dwellers 
on each of these kinds of land differed materially from each other. 
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On the former hved a motley population of slaves, horse-boys, 
and mercenaries composed of broken men of other clans, many 
of whom were fugitives from justice, possessing no rights either 
in the sept or tril^ and entirely dependent on the bounty of the 
lord, and consequently living about his fortified residence. The 
poorer servile classes or cottiers, wood-cutters, swine-herds, &c , 
who had a right of domicile (acquired after three generations), 
lived here and there in small hamlets on the mountains and 
poorer lands of the estate. The good lands were let to a class of 
tenants called futdtrs, of whom there were several kinds, some 
grazing the land with their own cattle, others receiving both 
land and cattle from the lord. Futdtrs had no rights in the sept , 
some were true serfs, others tenants-at-will j they lived in 
scattered homesteads like the farmers of the present tune The 
lord was responsible before the law for the acts of all the servile 
classes on his estates, both new-comers and senchletthe, t.e. 
descendants of /ttirfrrs, slaves, &c , whose families had lived on 
the estate during the time of three lords He paid their blood- 
fines and received compensation for their slaughter, maiming 
or plunder. The futdtrs were the chief source of a lord’s wealth, 
and he was consequently always anxious to increase them. 

The freemen were divided into freemen pure and simple, 
freemen possessing a quantity of stock, and nobles {flatht) 
having vassals Wealth consisted in cattle Those possessed 
of large herds of kine lent out stock under various conditions 
In the case of a chief such an offer could not be refused. In 
return, a certain customary tribute was paid. Such a transaction 
might be of two kinds. By the one the freeman took mrr-stock 
and retained his status. But if he accepted i/aer-stock he at once 
descended to the rank of a vassal. In this way it was possible 
for the chief to extend his power enormously. Rent was com- 
monly paid in kind. As a consequence of this, in place of receiv- 
ing the farm produce at his own home the chief or noble reserved 
to himself the right of quartering himself and a certain number 
of followers in the house of his vassal, a practice which must have 
been ruinous to the small farmers Freemen who possessed 
twenty-one cows and upwards were called atrtg (sing aue), 
or, as we should say, had the franchise, and might fulfil the 
functions of bail, witness, &c. As the chief sought to extend his 
power in the tuath, he also endeavoured to aggrandize his position 
at the expense of other tuatha by compelling them to pay tribute 
to him Such an aggregate of tuatha acknowledging one ri was 
termed a morthuath. The ruler of a mfrthuath paid tribute to 
the provincial king, who in his turn acknowledged at any rate 
in theory the overlordship of the ardri. 

The privileges and tributes of the provincial kings are preserved 
in a remarkable 10th century document, the Book of Rights 
The rules of succession were extraordinarily complicated 
Theoretically the members of a sept claimed common descent 
from the same ancestor, and the land belonged to the freemen. 
The chief and nobles, however, from various causes had come 
to occupy much of the territory as private property ; the re- 
mainder consisted of tribe -land and commons - land. The 
portions of the tribe-land were not occupied for a fixed term, 
as the land of the sept was liable to gavelkind or redistribution 
from time to time. In some cases, however, land which belonged 
originally to a flaith was owned by a family ; and after a number 
of generations such property presented a great similarity to the 
gavelled land. A remarkable development of family ownership 
was the getlfine system, under which four groups of persons, all 
nearly related to each other, held four atyacent tracts of land 
as a sort of common property, subject to regulations now very 
difficult to understand.^ The kmg’s mensal land, as also that 
of the tanist or successor to the royal office appointed during 
the king’s lifetime, was not divided up but passed on m its 
entirety to the next individual elected to the position. When 
the family of an atre remained in possession of his estate m a 
corporate capacity, they formed a “ joint and undivided family,” 
the head of which was an atre, and thus kept up the rank of the 
family. Three or four poor members of a sept might combine 
their property and agree to form a ” joint family,” one of whom 

* See D’Arbois de Jubamville, Revue celttque, xxv. iff, i8i ff. 
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an the head wouhJ be *n, cure. In consequence of this organka- 
tion tJje homesteads of airig commonly included several families, 
those of his brothers, sons, kc. ^see Brehow Laws). 

The ancient Imh never got beyond very primitive notions 
of justice. Retaliation for murdCT and oth^ injuries was a 
common method of redress, although the church had endeavoured 
to introduce various reforms. Hence we find m the Brehon Laws 
a highly 'Compbcated system of compensatory payment ; but 
there was no authority except public opinion to enforce the 
payment of the fines determined by the brehon m cases submitted 
to him^ 


There were many lands of popular assemblies in ancient 
Ireland. The sept had its spcaal meeting summoned by its 
chief for purposes such as the assessment of bk)od>fines due from 
the sept, and the distribution of those due to it. At larger 
gatherings the question of peace and war would be deliberated 
But the most important of all such assembbes was the fair 
{otnach\ which was summoned by a king, those summoned by 
the kings of provinces having the character of national assemblies. 
The most famous places of meeting were Tara, Tclltown and 
Carman. The oemack had maaty objects. The laws were pobihely 
promulgated or rehearsed ; Acre were councils to deal with 
disputes and matters of local mteiest ; popoiar sports such as 
horse-racing, running and wrestling were held ; poems and tales 
were recited, and prizes were awarded to the best performers of 
every ddn or art , while at the same time foreign traders came 
with their wares, which they exchanged for native produce, 
chiefly skms, wool and frieze. At some of these assembbes 
match-making played a prominent part. Tradition connects 
the better known of these fairs with pagan ntes performed round 
the tombs of the heroes of the race ; &us the assembly of Tell- 
fown was stated to have been instituted by Lugaid I-Amfada 
Crimes committed at an oenach could not be commuted by 
payment of fines. Women and men assembled for debberation 
m separate mreckta or gatherings, and no man durst enter the 
women’s atre<At under pain of death. 

The noble professions almost invariably ran in families, so 
that members of the same household devoted themselves for 
generations to one particular science or art, such as poetry, 
liistory, medicine, law. The heads of the various professions m 
the tualh received the title of oUctm. It was the rule for them 
to have paying apprentices hvmg with them. The literary 
oUam or fUt was a person of great distuaction. He was provided 
with mensal land for the support of himself and his scholars, 
and he was further entitled to free quarters for honself and his 
retinue. The harper, the metal-worker (eerd\ and the smith 
were also {wrovided with measal land, m return lor which they 
gave to the chief them skiU and the product of their labour as 
customary tribute {bistigiy 

Autkoritiks.— TA/ Annals of the Ftmr Masters ed J O’Ponovan 
(7 vote.., Dublin. 1856) , Annals ^ Ulster (4 vols , London, 1887- 1 
1892) , Keating 3 Fortes Feasa or Jitrtnn (3 vols, ed U. Comyo and 
P Dinneen, London, 1902-1908) , E. Wmdisch, Tdtn Bd Cualnge I 
O^ipzig, 190*5), with a valuable introduction . P. W Joyce, A 
Sactal History of Ancient Ireland (t vols , Loodoii, 1903), also A ' 
SAert fftsto^ of Ireland from the Barhest Times to i6oS (London, 
1895) . X. G. Richey, A Short History of the Irish People (Dubhn, 
18871, W. P. Skene, Celtic Scotland (1 vols, Edinburgh, 1876- 
1880) ; J Rhys. " Studies in Early Irish History," xn Proceedings 
of the Brihgh Academy, vol 1 ; John MacNeiu, papers in New 
Ireland Review (March i9ob-February 1907) ; Leabhar m 



(Dubhn* J8^) , H Zimmer, article " Keltiache 
J ? Reaiencyhhpddte fUr feoteetemtische Tkaohste 

and Ktrche (trans A Meyer, London, 1902), cf. H, Wilbaras, " H 
Zimmer on the History of the Celtic Oiurch," Zeitschr. /. celt. Phil. 
IV. 5®7-374 5 H, 2^men " Die Bedeutnng des iiischco Elements 
4n der imtteUteshchea Kaltur." Preussts<^ JahrbUcher, vefl. li*., 
tons J L. Edn^^, The Irish Element m Medieval Cnkme (New 
Y(^, 1891) : J H. To^StP 9 inch, the Apostle of Ireland (Dubbn, 
1864) ; J B. Bury, Ufe of St Patrick (London, 1903) , W. Reev*^ 
Adamn^ * of Colteinbn (Dublin, 1837 ; ^so with IntnS^ 
by J. T. Fowler, Oxfonrd, 1894); M. Ro^, VSi^gnemeta des 
lettres classiques d Ausone h Atemn (Park, ®905)i J. H, Todd, The 


War of the Gerdhil with the Gall (London, 1867) ; L J Vogt, Dublin 
som Norsk By (Christiania, 1897) i J- Steenstnup, Nemmumerne, 
vols. u., iii. (Copenhagen, 1878-1882) ; W. G. CoUnigwood, 
naviem Britain (London, 1908), (E. C. Q.) 

History from the Anglo-Norman Invasion. 

According to the Metdogus of John of Salisbury, who in 1155 
went on a mission from King Henry II. to Bope Adrian IV , 
the only Englishman who has ever occupied the^, 
papal chair, the pope m response to the envoy’s 
prayers granted to the king of the English the 
nereditary lordship of Ireland, sending a letter, with a ring as 
the symbol of investiture, (hraldus Cambreasis, m his Ex- 
pugnaito Htbermca, gives what purports to be the text of this 
letter, known as " the Bull Laudabiliter," and adds further a 
Prmlegtum of Pope Alexander UI. iconfirming Adrian’s grant. 
The Privtlegium is undoubtedly spurious, a fact which lends 
weight to the arguments of those who from the i^fth oentuiy 
onwards have attacked the geoumeness of the “ Bull.” This 
latter, indeed, appears to hare been concocted by Gerald, an 
ardent champion of the English cause in Ireland, from genuine 
letters of Pope Alexander III,, still preserved in the Black Book 
of the Exchequer, which do no more than commend Kmg Henry 
for reducing the Irish to order and extirpating iantae abomtna- 
(temts spurctitam, and exhort the Irish bishops and chiefs to be 
faithful to the king to whom they had sworn allegiance.^ 

Henry was, indeed, at the outset m a position to dispense with 
the moral aid of a papal concession, of which even if it existed 
he certainly made no use. In 1156 Dermod MacMurrough 
.(Diarmait MacMurchada), deposed for his tyranny from the 
kingdom of Leinster, repaired to Henry in Aquitaine (see Eariy 
History above) The king was busy with the French, but gladly 
seized the opportunity, and gave Dermod a letter authorizing 
him to raise forces in England Thus armed, and provided wilh 
.gold extorted from lus former subjects m Leinster, Dermod 
went to Bristol and sought the acquaintance of Richard de Clare, 
earl of Pembroke, a Norman noble of great ability but broken 
fortunes, Earl Richard, whom later usage has ntun^ Strongbow, 
agreed to reconquer Dermod’s kingdom for ham. Ihe stipulated 
consideration was the hand of Eva his only child, and according 
to feudal law his sole heiress, to whose issue lands and kingdoms 
would naturally pass. But lush customs admitted no estates 
of inheritance, and Eva had no more right to tl» reversion of 
Leinster than she had to that of Japan. It is likely tlhat Strong- 
bow had no conception of this, and that his first collision with 
the tribal system was an unpleasant surprise. Passmg dirough 
Wales, Dermod agreed with Robert Fitzstephen and Mauria 
Fitzgerald to invade Ireland in the ensumg spring 
About the ist of May 1169 Fitzstephen landed on the Wexford 
shore with a small force, and next day Maurice de Brendergast 
broqght another bond nearly to the same spot, neinva- 
Dermod joined them, and the Danes of Wexford soon ttaa et 
submitted. According to agreement Dermod granted Stoair* 
the territory of Weaeford, which had never belonged to 
him, to Robert and Maurice and their heirs for ever j and here 
begins the conflict betwe^ feudal and tribal law wluch was 
destmed to deluge Ireland in blood. Maurice Fitzgerald soon 
followed with a fresh detachment. About a year after the first 
lading Raymond Le Gros was sent over by Eaxl Richard with 
his advanced guard, and Strongbow himself landed near Water- 
ford on the 23rd of August 1170 with 300 knights and about 
tooo other troops. 

The natives did not understand that; this invasion was quite 
difierent from those of the Danes. They made attiances with 
the gangers to aid them m their mtestme wars, and the annalist 
wnti^ m later years {Annedsipf Hough Ci) describes with pathetic 
brevity the change wouglR in Ireland : — ” Earl Streaq^bow 
came into £nn with Dermi^ MacMurrough to avan gv. his expol- 
Sion by Roderick, isoii of Turlough O’Cxmnor j and Dermod gave 

* Thewhoje queslilon h discussed by Mr J Hi Round in bte article 
<00 " The'Pcipe aiid 'the- Conquest of Ireland ” XCommune of London, 
x 899 > pfK agniaac^y wfaees farther zefereaces wUl be found. 
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him his own daughter and a part of his patrimony, and Saxon chiefs hastened to pay their respects to the king’s son. Prince 
foreigners have been m Erm since then.” and followers alike soon earned hatred, the former showing 

Most of the Norman leaders were near relations, many being the incurable vices of his character, and pullmg the beards of 
descended from Nesta, daughter of Rhys Ap Tudor, prbee of the chieftains. After eight disgraceful months he left the govem- 
South Wales, the most beautiful woman of her time, and mistress ment to John de Giurci, but retained the title “ Ibmmus 
of Henry I. Her children by that king were called Fitzhenry. Hibemiae.” It was even mteoded to crown him ; and Urban 111 . 
She afterwards married Gerald de Wmdsor, by whom she had sent a licence and a crown of peacock’s feathers, which was 
three sons — Maurice, ancestor of all the Geraldines j William, never placed on his head. Had Richard I. had cluldren Ireland 
from whom sprang the famihes of Fitzmaurice, Carew, Grace mi^t have become a separate kingdom, 
and Gerard ; and David, who became bishop of St I^vid’s. Henry II. had granted Meath, about 800,000 acres, to Hugh 
Ncsta’s daughter, Angareth, married to William de Bam, bore de Lacy (d. 1186), reserving scarcely any prerogative to the 
the chronicler Giraldus Cambrensis, and was ancestress of the crown, and making his vassal almost mdependent. De lacy 
Irish Barries. Raymond le Gros, Hervey de Montmorency, and sublet the land among kinsmen and retamers, and to his grants 
the Cogans were also descendants of Nesta, who, by her second the families of Nugent, Tyrell, Nongle, Tuyt, Fleming and others 
husband, Stephen the Castellan, was mother of Robert Fitz^ owe their importance in Irish history. It is not surprising that 
Stephen. the Insh bordering on Meath should have thought De laty the 

While waiting for Strongbow’s arrival, Raymond and Hervey real king of Ireland, 
were attacked by the Danes of Waterford, whom they overthrew During his brother Richard I.’s reign, John's viceroy was 
Strongbow himself took Waterford and Dublin, and the Danish William Marshal, earl of Pembroke, who mamed Strongbow’s 
inhabitants of both readily combmed with their French-speaking daughter, and thus succeeded to his claims m Lemster. 
kinsfolk, and became firm supporters of the Anglo-Normans John’s reputation was no better in Ireland tha n in “ 
against the native Irish. England. He thwarted or encouraged the Anglo-Normans 

Alarmed at the principality forming near him, Henry invaded as best suited him, but on the whole they mereased their pos- 
Ireland m person, landmg near Waterford on the 18th of 0<»ber sessions. In laio John, now kmg, visited Ireland agam, and 
1172 Giraldus says he had 500 knights and many other soldiers ; being joined by Cathal Crovderg O’Connor, kmg of Con- 
Regan, the metrical chronich'r, says he had 4000 men, of whom naught, marched from Waterford by Dublin to Carndtfergus 
400 were knights ; the Annals of Lough Ci that he had 240 ships, without encountering any serious resistance from Hugh de Lacy 
TTie Irish writers tell little about these great events, except (second son of the Hugh de Lacy mentioned above), who had 
that the king of the Saxons took the hostages of Munster at been made earl of Ulster in 1205. John did not venture farther 
Waterford, and of Leinster, Ulster, Thomond and Meath at west than Trim, but most of the Anglo-Norman lords swore 
Dublin. They did not take in the grave significance of doing fealty to him, and he divided the partially obedient districts 
homage to a Norman king, and becoming his “ man.” mto twelve counties — Dublin (with Wicklow), Meath (with West- 

Henry’s farthest point westward was Cashel, where he received meath), Louth, Carlow, Kilkenny, Wexford, Waterford, Cork, 
the homage of Donald O’Brien, kmg of Thomond, but he does Limen<^, Kerry and Tipperary. John’s resignation of his 
not appear to have been present at the famous synod kingdom to the pope m 1213 included Ireland, and thu.s 
Christian O’Conarchy, bishop of Lismore and papal for the second time was the papal claim to Ireland formally 
' legate, presided, and the archbishops of Dublin, recorded, 

Cashel and Tuam attended with their suffragans, as did many During Henry IIL’s long reign the Anglo-Norman power 
abbots and other dignitaries The pnmate of Armagh, the increased, but underwent great modifications Richard Marshal, 
saintly Gelasius, was absent, and presumably his suffragans also, grandsem of Strongbow, and to a great extent heir of 
but Giraldus says he afterwards came to the kmg at Dublm, his power, was foully murdered by his own feudatories 
and favoured him in all things. Henry’s sovereignty was —men of his own race , and the colony never quite igjgl 
acknowledged, and constitutions made which drew Ireland recovered this blow. On the other hand, the De 
closer to Rome. In spite of the “ enormities and filthinesses,” Burghs, partly by alliance with the Irish, partly by sheer hard 
which Giraldus says defiled the Irish Church, nothing worse fighting, made good their claims to the lordship of Connaught, 
could be found to condemn than marriages within the prohibited and the western O’Connors henceforth play a very subordinate 
degrees and tnfling irregularities about baptism Most of the part m Insh history. Tallage was first imposed on the colony 
details rest on the authority of Giraldus only, but the mam m the first year of this reign, but yielded little, and tithes were 
facts are clear The synod is not mentioned by the Irish annalists, not much better paid. 

nor by Regan, but it is by Hoveden and Ralph de Diceto. ITie On the 14th of January 1217 the king wrote from Oxford to his 
latter says it was held at Lismore, an error ansmg from the justiciary, Geoffrey de Mansco, directing that no Irishman should 
president having been bishop of Lismore Tradition says the be elected or preferred in any cathedral m Ireland, 
members met m Cormac’s chapel. since by that means our land might be disturbed, 

Henry at first tried to be suzerain without displacing the which is to be deprecated ” This order was annulled chrgy, 

natives, and received the homage of Roderick O’Connor, the in 1224 by Hononus III., who declared it ” destitute 

high king. But the adventurers were uncontrollable, and he of all colour of right and honesty.” The pope’s efforts failed, 
had to let them conquer what they could, exerasing a precarious for in the 14th century several Cistercian abbeys excluded 
authority over the Normans only throu^i a viceroy. The early Irishmen, and as late as 1436 the monks of Abingdon complained 
governors seemmgly had orders to deal as fairly as possible bitterly that an Insh abbot had been imposed on them by lay 
with the natives, and this involved them in quarrels with the violence. Parliament was not mme liberal, for the statute of 

“ conquerors,” whose object was to carve out principalities for Kilkenny, passed in 1366, ordained that “ no Irishman be 

thems^es, and who only nominally respected the sovereign’s admitted into any enthral or collegiate church, nor to any 
wishes llie mail-dad laughts were not uniformly successful benefice among the English of the land,” and also ” that no 
against the natives, but they generally managed to occupy the religious house situated among the English shall henceforth 
open plains and fertile valleys. Geographical configuration receive an Irishman to their profession.” This was confirmed 
preserved (jentres of resistance — the (TNeiHs in Tyrone and by the English parliament in 1416, and an Insh act of Richard 
Armagh, the O'Donnells m Don^al, apd the Macarthies in III. enabled the archbishop of Dublin to collate Irish derks for 
Cork bei^the laigest tnbes that remamed practically unbroken, two yeans, an exception provmg the rule. Many Irish 
On the’coast from Bray to Dimdalk, and by the navigable rivers monasteries admitted no Englishmen, and at least one ttom t 
of the east and south coasts, the Norman put his iron; foot firmly attempt was made, in 1*50, to apjfiy the same rule to tkatw 
down. cathedrals. The races remonied nearly separate, the '***•’ 

Prince John landed at Waterford in rr85, andthe neighfoourii^ Lrishsim^^y stayingoirtside thelewdcd system. If an Englishman 
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slew an Irishman (except one of the five regal and privileged 
bloods) he was not to be tned for murder, for Irish law 
admitted composition {eric) for murder. In Magna Charta 
there is a proviso that foreign merchants shall be treated as 
English merchants are treated in the country whence the 
travellers came Yet some enlightened men strove to fuse the 
two nations together, and the native Irish, or that section which 
bordered on the settlements and suffered great oppression, 
offered 8000 marks to Edward I. for the privilege of living under 
English law. The justiciary supported their petition, but the 
prelates and nobles refused to consent. 

There is a vague tradition that Edward I. visited Ireland 
about 1256, when his father ordained that the prince’s seal 
should have regal authority m that country. A vast 
of documents remain to prove that he did 
uon. not neglect Irish business. Yet this great king cannot 
be credited with any specially enlightened views as to 
Ireland Hearing with anger of enormities committed in his 
name, he summoned the viceroy, Robert de Ufford (d. 1298), to 
explain, who coolly said that he thought it expedient to wink 
at one knave cutting off another, “ whereat the king smiled and 
batle him return into Ireland.” The colonists w^ere strong 
enough to send large forces to the king m his Scottish wars, 
but as there was no corresponding immigration tins really 
weakened the English, whose best hopes lay in agriculture and 
the arts of peace, while the Celtic race waxed proportionally 
numerous. Outwardly all seemed fair. The De Burghs were 
supreme m Connaught, and English families occupied eastern 
Ulster. The fertile southern and central lands were dominated 
by strong cavtles But Tyrone and Tyrconnel, and the mountains 
everywhere, sheltered the Celtic race, which, having reached 
Its lowest point under Edward I., began to recover under 
his son 

In 1315, the year after Bannockburn, Edward Bruce landed 
near Lame with 6000 men, including some of the best knights 
in Scotland. Supported by O'Neill and other chiefs, 
^ assisted by his famous brother, Bruce 
1327^ gamed many victories There was no general effort 
of the natives m their favour; pet haps tlie Irish 
thought one Norman no better than another, and their total 
mciipacity for national organization forbade the idea of a native 
sovereign The family quarrels of the O'Connors at this tune, 
and their alliances with the Burkes, or De Burglis, and the 
Berminghams, may be traced in great detail m the annalists — 
the general result being fatal to tlie royal tribe of Connaught, 
which IS said to have lost 10,000 warriors in the battle of Temple- 
togher. In other places the English were less successful, the 
Butlers being Ijeaten by the O’Carrolls in 13x8, and Richard de 
Clare falling about the same time m the decisive battle of Dysert 
O’Dea. The O’Briens re-established their sway m Thomond 
and the illustrious name of Clare disappears from Irish history. 
Edward Bruce fell m battle near Dundalk, and most of his army 
recrossed the channel, leaving behind a reputation for cruelty 
and rapacity. The colonists were victorious, but their organiza- 
tion was undermined, and the authority of tlie crown, which had 
never been able to keep the peace, grew rapidly weaker. Within 
twenty years after the great victory of Dundalk, the quarrels 
of the barons allowed the Irish to recover much of the land they 
had lost. 

John de Bermingham, earl of Louth, the conqueror of Bruce, 
was murdered in 1329 by the Gernons, Cusacks, Everards and 
other English of that county, who disliked his firm 
ttLonr- government. They were never brought to justice. 
tsrr), Talbot of Malahide and two hundred of Bermingham ’s 
relations and adherents were massacred at the same 
time. In 1333, William de Burgh, the young earl of Ulster, was 
murdered by the Mandevilles and others ; in this case signal 
vengeance was taken, but the feudal dominion never recovered 
the blow, and on the north-east coast the English laws and 
language were soon confined to Drogheda and Dundalk. The 
earl left one daughter, Elizabeth, Who was of course a royal ward. 
She married Lionel, duke of Clarence, and from her springs the 


[FROM ANGLO-NORMAN INVASION 

! royal line of England from Edward IV , as well as James V. of 
Si^tland and his descendants. 

The two chief men among the De Burglis were loth to hold 
their lands of a little absentee girl. Havmg no grounds for 
opposing the royal title to the wardship of the heiress, they 
abjured English law and became Insh chieftains. As such they 
were obeyed, for the king’s arm was short in Ireland. The one 
appropriated Mayo as the Ixiwer (Oughter) M‘ William, and the 
earldom of Mayo perpetuates the memory of the event. The 
other as the Upper (Eighter) M'William took Galway, and from 
him the earls of Clannearde afterwards sprung 

Edward III. being busy with foreign wars had little time to 
spare for Ireland, and the native chiefs everywhere seized their 
opportunity. Perhaps the most remarkable of these aggressive 
cmefs was Lysaght O'More, who reconquered I^eix Clyn the 
Franciscan annalist, whose I..atinity is so far above the medieval 
level as almost to recall Tacitus, sums up Lysaght’s career 
epigrammatically : “He was a slave, he became a master ; 
he was a subject, he became a prince (de servo domimis, de 
subjecto pnneeps effcctus) ” I'he two great earldoms whose 
contests form a large part of the history of the south of Ireland 
were created by Edward III. James Butler, eldest son of 
Edmund, earl of Camck, became earl of Ormonde and palatine 
of Tipperary m 1328. Next year Maurice Fitzgerald was 
made earl of Desmond, and from his three brethren de- 
scended the histone houses of the White Knight, the knight 
of Glin, and the knight of Kerry The earldom of Kildare 
dates from 1316 In this reign too was passed the statute 
of Kilkenny {q.v ), a confe''Sion by the crown that obedient 
subjects were the minority The enactments against Insh 
dress and customs, and against marriage and fostering proved 
a dead letter. 

In two expeditions to Ireland Ruhard II. at first overcame 
all opposition, but neither had any permanent effect. Art 
MacMurrough, the great hero of the Leinster Celts, 
practically had the best of the contest. The king m 
his despatches divided the population into Insh /jpp). 
enemies, Irish rebels and English subjects As he 
found them so he left them, lingering in Dublin long enough to 
lose his own crown. But for MacMurrough and his allies the 
house of Lancaster might never have reigned. No English king 
again visited Ireland until James II., declared by his English 
subjects to have abdicated, and by the more outspoken Scots 
to have forfeited the crown, appealed to the loyalty or piety 
of the Catholic Irish. 

Henry IV load a bad title, and his necessities were conducive 
to the growth of the English constitution, but fatal to the Anglo- 
Irish. His son Thomas, duke of Qarence, was viceroy 
m 1401, but did very little. “ Your son,” wrote the 
Irish council to Henry, “ is so destitute of money that 
he has not a penny m the world, nor can borrow a 
single penny, because all his jev/els and his plate that he can 
spare, and those which he must of necessity keep, are pledged 
to he in pawn.” The nobles waged private war unrestrained, 
and the game of playing off one chieftain against another was 
carried on with varying success. The provisions of the statute 
of Kilkenny against trading with the Insh failed, for markets 
cannot exist without buyers. 

The brilliant reign of Henry V. was a time of extreme misery 
to the colony in Ireland Half the English-speaking people 
fled to England, where tliey were not welcome. The 
disastrous reign of the third Lancastrian completed 
the discomfiture of the onginal colony m Iteland 1422). 
Quarrels between the Ormonde and Talbot parties 
paralysed the government, and a “ Pale ” of 30 m by 20 was 
all that remauied. Even the walled towns, Kilkenny, Ross, 
Wexford, Kmsale, Youghal, Clonmel, Kihnallock, 
'niomastown, Feth^d and Cashel, were almost starved 
out ; Waterford itself was half ruined and half deserted. j4tf). 
Only one parliament was held for thirty years, but 
taxation was not, remitted on that account No viceroy even 
pretended tq reside contmuously. The north and west were still 
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worse off than the south Some thoughtful men saw clearly the 
danger of leaving Ireland to be seized by the first chance comer, 
and the Ltbel of English Policy, written about 1436, contains a 
long and interesting passage declaring England’s interests m 
protecting Ireland as “ a iSiterasse and a poste ’’ of her own 
power. Sir John Talbot, immortalized by Shakespeare, was 
several times viceroy ; he was almost uniformly successful in 
the field, but feeble m council He held a parliament at Trim 
which made one law against men of English race wearing 
moustaches, lest they should be mistaken for Irishmen, and 
another obliging the sons of agncultural labourers to follow their 
father’s vocation under pain of fine and imprisonment. The 
earls of Shrewsbury are still earls of Waterford, and retam the 
right to carry the white staff as hereditary stewards, but the 
palatinate jurisdiction over Wexford was taken away by Henry 
VIII. The Ulster annalists give a very different estimate of 
the great Talbot from that of Shakespeare “ A son of curses 
for his venom and a devil for his evils , and the learned say of 
him that there came not from the time of Herod, by whom ( hrist 
was cnicified, any one so wicked in evil deeds ’’ (O’Donovan’s 
Four Masters) 

In 1449 Richard, duke of York, right heir by blood to the 
throne of Edward III., was forced to yield the regency of France 
to his rival Somerset, and to accept the Irish vice- 
of*Yorkia landed at Howth with his wife Cicely 

Ireland. Neville, and Margaret of Anjou hoped thus to get rid 
of one who was too great for a subject Tlie Irish 
government was given to him for ten years on unusually liberal 
terms He ingratiated himself with both races, taking care to 
avoid identification with any particular family. At the baptism 
of his son George — “ false, fleeting, perjured Clarence ” — who 
was born in Dublin Castle, Desmond and Ormonde stood sponsors 
together In legislation Richard fared no better than others 
The rebellion of Jack Cade, claiming to be a Mortimer and cousin 
to the duke of York, took place at this lime This adventurer, 
at once ludicrous and formidable, was a native of Ireland, and 
was thought to be put forward by Richard to test the popularity 
of the Yorkist cause Returning suddenly to England in 1450, 
Richard left the government to James, earl of Ormonde and 
Wiltshire, who later married Eleanor, daughter of Edmund 
Beaufort, duke of Somerset, and was deeply engaged on the 
Lancastrian side. This earl began the deadly feud with the 
house of Kildare, which lasted for generations. After Blore 
Heath Richard was attainted by the Lancastrian parliament, 
and returned to Dublin, where the colonial parliament acknow- 
ledged him and assumed virtual mdependence A separate 
coinage was established, and the authority of the English 
parliament was repudiated William Overy, a bold squire of 
Ormonde’s, offered to arrest Richard as an attainted traitor, 
but was seized, tried before the man whom he had come to take, 
and hanged, drawn and quartered. The duke only maintained 
his separate kingdom about a year His party triumphed in 
England, but he himself fell at Wakefield 

Among the few prisoners taken on the bloody field of Towton 
was Ormonde, whose head long adorned London Bridge. He 
and his brothers were attainted in England and by 
fv'*(j 46 l- Yorkist parliament in Ireland, but the importance 
1483). * of the family was hardly diminished by this. For 
the first SIX years of Edward’s reign the two Geraldine 
earls engrossed official power. The influence of Queen Elizabeth 
Woodville, whom Desmond had offended, then made itself 
felt. Tiptoft, earl of Worcester, became deputy. He was an 
accomplished Oxonian, who made a speech at Rome m such 
good j^tin as to draw tears from the eyes of that great patron 
of letters Pope Pius II. (Aeneas Sylvius). But his Latmity 
did not soften his manners, and he was thought cruel even in 
that age Desmond was beheaded, ostensibly for using Irish 
exactions, really, as the partisans of his family hold, to please I 
Elizabeth The remarkable lawlessness of this reign was in- i 
creased by the practice of coming. Several mints had been ! 
established since Richard of York’s time ; the standards varied 
and imitation was easy. | 


773 

During Richard Ill.’s short reign the earl of Kildare, head 
of the Irish Yorkists, was the strongest man in Ireland. He 
espoused the cause of Lambert Simnel (1487), whom 
the Irish in general seem always to have thought a 
true Plantagenet. The Italian primate, Octavian 
de Palatio, knew better, and incurred the wrath of Kildare 
by refusing to officiate at the impostor’s coronation The local 
magnates and several distinguished visitors attended, 
and Lambert was shown to the people borne akift 
on “ great D’Arcy of Platten’s ” shoulders His iso9) 
enterprise ended in the battle of Stoke, near Newark, 
where the flower of the Anglo-Irish soldiery fell. “ 'I he Irish,” 
says Bacon, ” did not fail in courage or fierceness, but, being 
almost naked men, only armed with darts and skeins, it was 
rather an execution than a fight upon them ” Conspicuous 
among Henry VJI.’s adherents in Ireland were the citizens of 
Waterford, who, with the men of Clonmel, C'allan, hclhard 
and the Butler connexion generally, were prepared to lake the 
field in his favour Waterford was equally conspicuous some 
years later in resisting Perkin Warbeck, who besieged it un- 
successfully, and was chased by the (itizens, who fitted out a 
fleet at their own charge The king conferred honour and rewards 
on the loyal city, to which he gave the proud title of urbs Intacta 
Other events of this reign were the parliament of Drogheda, 
held by Sir Edward Poynings, which gave the control of Irish 
legislation to the English council (” Poynings’s Act” — the 
great bone of contention in the later days of Flood and Grattan), 
and the battle of Knockdoe, in which the earl of Kildare used 
the viceregal authority to avenge a private quarrel. 

Occupied in pleasure or foreign enterprise, Henry VIII. at 
first paid little attention to Ireland. The royal power was 
practically confined to what in the previous century Heory 

had become known as the ” Pale,” that is Dublin, vm. 

Louth, Kildare and a part of Meath, and within this US 09 . 
narrow limit the earls of Kildare were really more 
powerful than the crown Waterford, Drogheda, Dundalk, 
Gjrk, Limerick and Galway were not Irish, but rather free cities 
than an integral part of the kingdom , and many inland towns 
were in the same position The house of Ormonde had created 
a sort of small Pale about Kilkenny, and part of Wexford had 
been colonized by men of English race The Desmonds were 
Irish in all but pride of blood The Barretts, Condons, Courcies, 
Savages, Arundels, Carews and others had disappeared or were 
merged in the Celtic mass Anglo-Norman nobles became 
chiefs of pseudo-tribes, which acknowledged only the Brehon 
law, and paid dues and services in kind These pseudo-tribes 
were often called “ nations,” and a vast number of exactions 
were practised by the chiefs ” Coyne and livery ” — the right 
of free-quarters for man and beast— arose among the Anglo- 
Normans, and became more oppressive than any native custom. 
When Henry look to business, he laid the foundation of re- 
conquest The house of Kildare, which had actually besieged 
Dublin (1534), was overthrown, and the Pale saved from a 
standing danger (see FirzcERALo). But the Pale scarcely 
extendi 20 m. from Dublin, a march of uncertain width inter 
vening between it and the Irish districts Elsewhere, says an 
elaborate report, all the English folk were of ‘‘ Irish language 
and Irish condition,” except in the cities and walled towns. 
Down and Louth paid black rent to O’Neill, Meath and 
Kildare to O’Connor, Wexford to the Kavanaghs, Kilkenny and 
Tipperary to O’Carroll, Limerick to the O’Briens, and Cork to 
the MacCarthies MacMurrough Kavanagh, in Irish eyes the 
representative of King Dermod, received an annual pension 
from the exchequer. Henry set steadily to work to reassert the 
royal title He assumed the style of king of Ireland, so as to get 
rid of the notion that he held the island of the pope. The Iri^h 
chiefs acknowledged his authority and his ecclesiastical supre- 
macy, abjuring at the same time that of the Holy See. '1 he 
lands of the earl of Shrewsbury and other absentees, who had 
performed no duties, were resumed ; and both Celtic and feudal 
nobles were encouraged to come to court. Here begins the long 
line of official deputies, often men of moderate birth and fortune. 
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Butler and Geraldine, O’Neill and O’Donnell, continued to 
spill each other’s blood, but the feudal and tribal systems wef# 
alike doomed. In the names of these TUdor deputies and other 
officers we see the ongm of many great Irish families — Skeffington, 
Brabazon, St Leger, Fitzwilliam, Wingfield, Bellingham, Garew, 
Bingham, Loftus and others. Nor were the Celts overlooked. 
O’Neill and O’Bnen went to London to be invested as earls of 
Tyrone and Thomcmd respectively. O’Donnell, whose descend* 
ants became earls of Tyrconnel, went to court and was well 
received. The pseudo-chief MacWilliam became carl of Clanri* 
carde, and others reached lower steps in the peerage, or were 
knighted by the king’s own hand. All were encouraged to look 
to the crown for redress of grievances, and thus the old order 
slowly gave place to the new 

The moment when Protestantism and Ultramontanism are 
about to begin their still unfinished struggle is a fit time to 
notice the chief points in medieval Irish church history 
Church Less than two years before Strongbow’s arrival Pope 
Eugenius had established an ecclesiastical constitution 
in Ireland depending on Rome, but the annexation was 
very imperfectly carried out, and the hope of fully asserting 
the Petnne claims was a mam cause of Adrian’s gift to Henry II 
Hitherto the Scandinavian section of the church in Ireland had 
been most decidedly inclined to receive the hicrarrhical and 
diocesan as distinguished from the monastic and quasi-tribal 
system The bishops or abbots of DubUn derived their succes- 
sion from Canterbury from 1038 to tt&i, and the bishops of 
Waterford and Limerick also sought consecration' there. But 
both Celt and Northman acknowledged the polity of Eugenius, 
and It was chiefly m the matters of tithe, Peter’s pence, canonical 
degrees and the observance of festivals that Rome had still 
victories to gain Between churchmen of Irish' and English 
race there was bitter rivalry ; but the theory that the Micicnt 
Celtic church remained independent, and as it were Protestant, 
while the English colony submitted to the Vatican, is a mere 
controversial figment. The crown was weak and papal aggres- 
sion made rapid progress It was m the Irish church, about the 
middle of the 13th century, that the system of giving jurisdiction 
to the bishops “ m temporahbus ” was adopted by Innocent IV. 
The vigour of Edward I. obtained a renunciation m particular 
cases, but the practice continued unabated The system of' 
provisions was soon introduced at the expense of free election, 
and was acknowledged by the statute of Kilkenny. In the 
more remote districts it must have been almost a matter of 
necessity Many Irish parishes grew out of primitive monasteries, 
but other early settlements remained monastic, and were com-- 
pelled by the popes to adopt the rule of authorized orders, 
generally that of the Augustinian canons. That order became 
murJi the most numerous in Ireland, having not less than three 
hundred houses Of other sedentary orders the Cistercian® were 
the most important, and the mendicants were very numerous. 
Both Celtic chiefs and Norman nobles fbunded convents after 
Henry iL’s time, but the latter being wealthier were most 
distinguished in this way. Religious houses were useful as 
abodes of peace m a turbulent country, and the lands attached 
were better cultivated than those of lay proprietors Attempts 
to found a university at Dublin (1311) or Dtogheda (r405)' 
failed for want of funds. The stork of education was partially 
done by the ^eat abbeys, boys of good family being brought 
up by the Ustercians 0# Dublin and Jerpoint, and by the i 
Augustinians of Dublin, Kells and Connel, and girls by ttie 
canonesses of Gracedieu A strong effort was made to save 
these SIX houses, but Henry VIII. would not hear of it, and there 
was no Irish Wolsey partially to supply the kingfs omissions. 

Ample evidence exists that the Irtsh'church was fbll of abases 
before the mo'vemalit under Henry Vlll We have detailed- 
accounts of three 8eeS**-Ckmmacnoise, Enaghdune anti Ardagb 
Ross, also in a wild district, was in rath& better casoi But j 
even m Dublin strange things happened ; thus the arctiiipi^KX^l 
crozier 'vas in pawn for el^ty ^ts from 1449. morals of | 
the elergy were no better fhan m other’ countries, and we have’ I 
evidence of many scandalous irregularities. But perhaps ^^e-most' 


severe coademnation is that of the report to Henry VIII. in 1515. 
“There is,” says the document, “no archbishop, ne bishop, abbot, 
ne prior, parson, ne vicar, ne any other person of the church, 
i:^h or low, great or small, English or Irish, that useth to preach 
the word of God, savmg the poor fnars beggars ... the church 
of this land use not to learn any other saence, but the law of 
canon, for covetise of lucre transitory ” Where his hand reached 
Henry had little difficulty iti suppressing the monasteries or 
taking their lands, which Insh chiefs swsdlowed os greedily as 
men of English blood. But the fnars, though pretcy generally 
turned out of doors, were themselves beyond Henry’s power, 
and continued to preach everywhere among the people Their 
devotion and energy may be freely admitted , but the mendicant 
orders, especially the Carmehtes, were not uniformly distinguished 
for morality. Monasticism was momentarily suppressed under 
Ohver Cromwell, but the Restoration brouj^t the monks back 
to- their old haunts The Jesuits, placed by Paul III under 
the protection of Conn O’Neill, “ pnnee of the Irish of Ulster,” 
came to Ireland towards the end of Henry’s reign, and helped 
to keep alive the Roman tradition Anghcanism was regarded 
as a symbol of conquest and intrusion. The Four Masters thus 
describes the Reformation : “ A htt-esy and new error arising 
in England, through pride, vain glory, avance, and lust, and 
through many strange sciences, so that the men of England 
went into opposition to the pope and to Rome.” The destruction 
of relics and images and the establishment of a schismatic 
hierarchy is thus recorded . “ Though great was the persecution 
of the Roman emperors against the church, scarcely had there 
ever come so great a persecution from Rome as this.” 

The able opportunist Sir Anthony St Leger, who was accused 
by one party ot opposmg the Reformation and by the other of 
lampooning the Sacrament, continued to rule during 
the early da>s of Edward VI. To him succeeded 
Sir Edward Bellingham, a Puritan soldier whose isss\ 
hand was heavy on all who disobeyed the king He 
bndled Connaught by a castle at Athlon®, and Munster by a 
garrison at Leighlm Bridge. The O’Mores and O’Connors 
were brought low, and forts erected where Maryborough and 
Phihpstown now stand. Both chiefs and nobles were forced 
to respect the king’s representative, but Bellingham was not 
wont to flatter those in power, and his administration found 
little favour in England. .Sir Francis Bryan, Henry VIII ’s 
favourite, succeeded him, and on his death St Leger was again 
appointed. Neither St Leger nor his successor Sir James Croft 
could do anything with Ulster, where the papal primate Wauchop, 
a Scot by birth, stirred up rebellion among the natives and 
among the Hebridean invaders. But little was done under 
Edward Vl. to advance the power of the crown, and that little 
was done by Bellingham 

The P'nglish government long hesitated about the official 
establishment of Protestantism, and the royal order to that 
effect was withheld until 1551. Copies of the new 
liturgy were sent over, and St Leger had the com- 
munion service translated into latm, for tiie use of 
priests and others who could read, but not in English The 
^pular feeling was strong agamst innovation, as Edward 
Staples, bishop of Meath, found to his cost. The opinions of 
Staples, like those of Cranmer, advanced gradually until at 
I last he went to Dublin and preached boldly against the mass 
He saw men shrink from him on all sides. “ My lord,” said a 
beneficed priest, whom he bad himself promotod, and who 
wept as he spoke, “ before ye went last to Dufehn ye were the 
best beloved man m your diocese that ever came m it, now ye 
are the worst beloved. . . . Ye have preached against the sacra 
, ment of the altar and the saints, and will make us worse than 
Jews. . . . The country folk wouM eat you. . . . Yo have more 
curses than ye have hairs- of your headj arid I advise you for 
Christ’s sake not to preach at Navan.” Staples answered 
that preaching was his du^, and that he would not fail ; but 
hir fearerf for his lifcv On tile same prelate fell the task of 
' oonductihlf^^a’ public eontt-oversy with the archbishop of Armagh, 

’ George Dowdall, which of course ended irt tbe conversion 
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of neither. Dowdall fled; hts see was treated as vacant, 
and Cranmer cast about for a Protestant to fill St Patrick’s 
chair, Ifis first nominee, Dr Richard Turner, resolutely declined 
the hcmour, declaring that be would be unintelligible to the 
people; and Cranmer could only answer that English was 
spoken m Ireland, though he did indeed doubt whether it was 
spoken in the diocese of Armagh. John Bale, a man of great 
learmng and abdity, became bishop of Ossory. There is no 
reason to doubt his sincerity, but he was coarse and intemperate 
— Froudc roundly calls him a foul-mouthed ruffian — without 
the wisdom of serpent or the harmlessness of the dove. 
His choice rhetoric stigmatized the dean of St Patrick’s as ass- 
headed, a blockhead who cared only for his kitchen and hi.s 
belly. 

The Reformation having made no real progress, Mary found 
it easy to recover the old ways. Dowdall was restored ; Staples 
and others were deprived Bale fled for bare life, 
treated as vacant. Yet the queen 
tssss found it impossible to restore the monastic l^ds, 
though she showed some disposition to scrutmize 
the titles of grantees. She was Tudor enough, to declare her 
intention of mamtaming the old prerogatives of the crown 
agauist the Holy See, and assumed tlie royal title without 
papal sanction. Paul IV. wa.s fain to curb his fiery temper, 
and to confer graciously what he could not withhold. English 
Protestants fled to Ireland to escape the Marian persecution, 
but had the reign conlmued a little longer, Dublin would probably 
have been no safe place of refuge. 

Mary scarcely vaned the civil policy of her brother’s ministers. 
Gerald of Kildare, who had been restored to his estates by 
Edward VI , waa created earl of Kildaie. 'fhe plan of settlmg 
Leix and OflEaly by dividing the country between colonists and 
natives holding by English tenure failed, owing to the unconquer- 
able love of the people for their own customs. But resistance 
gradually grew Winter, and we hear little of the O’Connors 
after this The O ’Motes, reduced almost to brigandage, gavo 
trouble till the end of Elizabeth’s reign, and a member of the 
dan was chief contriver of the rebellion of 1641. Maryborough 
and Philipsto^m, King’s county and Queen’s county, commemo- 
rate Mary’s marriage. 

Anne Boleyn’s daughter succeeded quietly, and Sir Henry 
Sidney was sworn lord-justice with the full Catholic iitual. 

When Thomas Radclyffe, earl of Sussex, superseded 
m2m**** inm os lord-heu tenant, the litany was chanted m 
Enghsh, both cathedrals having been painted, and 
scripture texts substituted for “ pictures and popish 
fancies.” At the b^innmg of 1500 a parliament was held 
which restored the ecclesiastical legislation of Henry and Edward 
In two important pomts the Irish Church was made more de- 
pendent on the state than in England: ^ong€S^’^ltre were abok<!hed 
and heretics made amenable to royal commis&ioners or to parlia- 
ment without reference to any synod or convocation. According 
to a contemporary list, this parliament consisted of 3 arch- 
bishops, 17 bishops, 23 temporal peers, and members returned 
by 10 counties a^ 28 cities and boroughs. Some of the Irish 
bkhops took the oath of supremacy, some were deprived. In 
other cases Ehzabeth connived at what she could not prevent, 
and hardly pretended to enforce uniformity except in the Pale 
and n> the kige towns. 

Ulster demanded the immediate attention of Elizabeth. 
Her father had conferred the earldom ol Tyrone on Conn Bacach 
O’Neill, with romamder to hw supposed son Matthew, 
created baron of Dungannon, the offspring of a 
smith’s wife at Dundalk, who in her husband’s life- 
tmae brought the child to Conn as his awn. When the 
chief’s legitimate son Shane grew up be dechned to be bound 
this arrangement, which the king may have made in partial 
^nonmee of Hie facts. “ Being a gentleman,” he said, ” my 
father never refusid no child that any woman namyd to be his.” 
When Tyrone dwd, Matthew’s son, Bnan O’Neill, baron oi 
Dtuigaanon^ dauned hk earldom under the patent. Shane 
being chosen O’NetU by his tribe claimed to be chief by election. 
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and earl as Conn’s lawful son. Thus the English government 
was committed to the cause of one who was at best an adulteruie 
bastard, while Shane appeared as champion of hereditary right 
(see O’Nkill) Shane mamtained a contest which had begun 
under Mary until 1567, wiHi great ability and a total absence 
of morality, m which Sussex had no advantage over him. Ihc 
lord-lieutenant twice tried to have Shane murdcied ; once 
he proposed to bre^ik his safe-conduct ; 2md he held out hopes 
of his sister’s haixl as a snare. Shane wa.s induced to visit 
London, where the government detained him fur some time. 
On his return to Ireland, Sussex was outmatched both in war 
and diplomacy ; the loyal chiefs were crushed one by one ; 
and the English suffered checks of which the moral effect was 
ruinous. Shane diplomatically acknowledged Elizabeth as his 
sovereign, and sometimes played the part of a loyal subject, 
wreaking his private vengeance under colour of cxpelluig the 
Scots from Ulster. At la.st, m 1566, the queen placed the sword 
of state m Sidney’s strong grasp Shane was driven helplessly 
from point to point, and perished miserably at the hands of the 
MacDonnells, whom he had so often oppressed and insulted. 

Peace was soon broken by disturbances in the south The 
earl of Desmond having shown rebellious tendencies was detauied 
for SIX years m London. Treated leniently, but pf„f 
grievously pressed for money, he tried to escape, and, Dnmoui 
the attempt being judged treasonable, he was persuaded R*MUoa, 
to surrender his estates — to receive them back or 
not at the queen’s discretion Seizmg the opportunity, English 
adventurers proposed to plant a military colony in the western 
half of Munster, holding the coast from the Shannon to Cork 
harbour Some who held obsolete title-deeds were encouraged 
to go to work at once by the example of Sir Peter Carew, who 
had established his claims m Carlow Carew 's title had been 
in abeyance for a century and a half, yet most of tlie Kavanaghs 
attorned to him Falling foul of Ormonde’s brothers, seizing 
their property and using great cruelty and violence. Sir Peter 
drove the Butlers, the only one among the great families reall> 
loyal, into relieJlion. Ormonde, who was m London, could 
alone restore peace , all his disputes with Desmond were at 
once settled in his favour, and he was even allowed to resume 
the exaction of coyne and livery, tlie abolition of which had 
been the darling wish of statesmen. The Butlers returned to 
their allegiance, but continued to oppose Carew, and great 
atrocities were committed on both sides .Sir Peter had great 
but undefined claims in Muufiter also, and the peop’w there took 
warnmg. His imitators m Cork were swept away .Sidney 
first, and after him Humphrey Gilbert, could only circumscribe 
the rebellion. The presidency of Munster, an office the creation 
of wbicJi had long been contemplated, was then conferred on 
Sir John Perrot, who drove James ” Fitzmaurice ” iMtzgerald 
into the mountains, reduced castles everywhere, and dcstroyc'd 
a Scxittish contingent which had come from Ulster to help 
the rebels. Fitzmauiice came m and knelt in the mud at the 
president’s feet, confessing his sms , but he remained the real 
victor. The colonizing scheme was dropjied, and the first 
presidency of Munster left the Desmonds and their allies in 
possession. Similar plans were tned unsuccessfully m Ulster, first 
by a son of Sir Thomas Smith, afterwards by Walter Devereux, 
earl of Essex, a knight-errant rather than a statesman, who 
was guilty of many Woody deeds. He treacherously captured 
Sir l^ian O’Neill and massacred his followers. I’he Scots m 
Rathlin were slaughtered wholesale, Essex struggled on for 
more than three yeais, seeing his friends gradually drop away, 
and dying ruined and unsuccessful. 

Toward the end of 1575 Sidney was again persuaded to 
become viceroy. The Irish recognized his gre.it qualities, and 
he went everywhere without niterruption. Henceforth jxe- 
s^ncies became peimanent insUtutioais. Sir William Drury in 
Munster hanged hundred persons m one year. Sir Nicliolas 
Malby in reducing the Connaught Burkes spared neither young 
nor old, and burned all com and houses. The Desmonds deter- 
mined on a great effort. A hofy war was declared Fitzmaurice 
landed in Kerry iwith, a few followers, and accompanied by the 


IRELAND 



[FROM ANGLO-NORMAN INVASION 


776 IRELAND 


famous Nicholas Sanders, who was armed with a legate’s com- 
mission and a banner blessed by the pope. Fitzmaurice fell 
soon after m a skirmish near Castleconnell, but Sanders and 
Desmond’s brother's still kept the field. When it was too late 
to act with effect, Desmond himself, a vain man, neither frankly 
loyal nor a bold rebel, took the field He surprised Youghal, 
then an English town, by night, sacked it, and murdered the 
people Roused at last, Elizabeth sent over Ormonde as general 
of Mim-.ter, and after long delay gave him the means of conducting 
a campaign. It was as much a war of Butlers against Geraldines 
as of loyal subjects against rebels, and Ormonde did his work 
only too well Lord Baltinglass raised a hopeless subsidiary 
revolt in Wicklow (1580), which was signalized by a crushing 
defeat of the lord deputy. Lord Grey de Wilton (Arthegal) m 
Glcnmalure. A force of Italians and Spaniards landing at 
Smerwick m Kerry, Grey hurried thither, and the foreigners, 
who had no commission, surrendered at discretion, and were 
put to the sword Neither Grey nor the Spanish ambassador 
seems to have seen anything extraordinary m thus disposing 
of inconvenient prisoners Spenser and Raleigh were present. 
Sanders perished obscurely in 1581, and in 1583 Desmond 
himself was hunted down and killed m the Kerry mountains. 
More than 500,000 Irish acres were forfeited to the crown 
The horrors of this war it is impossible to exaggerate. The 
Four Masters says that the lowing of a cow or the voice of 
a ploughman could scarcely be heard from Cashel to the farthest 
point of Kerry ; Ormonde, who, with all his severity, was 
honourably distinguished by good faith, claimed to have killed 
5000 men m a few months Spenser, an eye-witness, says 
famine slew far more than the sword The survivors were unable 
to w dk, but crawled out of the woods and glens “ They looked 
like anatomies of death , they did eat the dead carrion and 
one another soon after, insomuch as the very carcasses they 
spared not to scrape out of their graves , . . to a plot of 
watercresses or shamrocks they flocked as to a feast ” 

In 1584 Sir John Perrot, the ablest man available after 
Sidney’s retirement, became lord -deputy Sir John Norris, 
famed in the Netherland wars, was president of Munster, and 
so impressed the Irish that they averred him to be in league 
with the devil Perrot held a parliament in 1585 m which the 
number of members was considerably increased. He made a 
strenuous effort to found a university in Dublin, and proposed 
to endow it with the revenues of St Patrick’s, reasonably arguing 
that one cathedral was enough for any city. Here he was 
opposed by Adam Loftus, archbishop of Dublin and chancellor, 
who had expressed his anxiety for a college, but had no idea of 
endowing it at his own expense The colonization of the Munster 
forfeitures was undertaken at this time. It failed chiefly from 
the giants to individuals who neglected to plant English farmers, 
and were often absentees themselves. Raleigh obtained 4^,000 
acres The quit rents reserved to the crown were less than 
one penny per acre. Racked with the stone, hated by the 
official clique, thwarted on all sides, Perrot was goaded into 
using words capable of a treasonable interpretation Archbishop 
Loftus pursued him to the end He died in the Tower of London 
under sentence for treason, and we may charitably hope that 
Elizabeth would have pardoned him. In his will, written 
after sentence, he emphatically repudiates any treasonable 
intention — “ I deny my Lord Goid if ever I proposed the same.” 

In 1584 Hugh O’Neill, if O’Neill he was (being second son 
of Matthew, mentioned above), became chief of part of Tyrone , 
in 1587 he obtained the coveted earldom, and in 
Deatuoa^ *593 was the admitted head of the whole tribe. A 
RehaWoa. quarrel with the government was inevitable, and, 
Hugh Roe O’Donnell having joined him, Ulster 
was united against the crown In 1598 James Fitzthomas 
Fitzgerald assumed the title of Desmond, to which he had 
some claims by blood, and which he pretended to hold as Tynme’s 
gift Tyrone had received a crown of peacock’s feathers from 
the pope, who was regarded by many as king of Ireland, The 
title of Sugan or straw-rope earl has been generally given to 
the Desmond pretender Both ends of the island W’ere soon 


m a blaze, and the F&ur Masters says that in seventeen days 
there was not one son of a Saxon left alive m the Desmond 
territories Edmund Spenser lost his all, escaping only to die 
of misery in a London garret Tyrone more than held his own 
in the north, completely defeated Sir Henry Bagnal m the 
battle of the Yellow Ford (1598), mvaded Munster, and ravaged 
the lands of Lord Barrymore, who had remained true to his 
allegiance. Tyrone’s ally, Hugh Roe O’Donnell, overthrew 
the president of Connaught, Sir Conyers Clifford. “ The Irish 
of Connaught,” says the Four Masters, “ were not pleased 
at Clifford’s death ; . .he had never told them a falsehood.” 
Robert Devereux, earl of Essex, came over in 1 599 with a great 
army, but did nothing of moment, was outgeneralled and out- 
witted by Tyrone, and threw up his command to enter on the 
mad and criminal career which led to the scaffold In 1600 
Sir George C^rew became president of Munster, and, as always 
happened when the crown was well served, the rebellion was 
quickly put down. Charles Blount, Lord Mountjoy (afterwards 
earl of Devonshire), who succeeded Essex, joined Carew, and a 
.Spanish force which landed at Kinsale surrendered. The 
destruction of their crops starved the people into submission, 
and the contest was only less terrible than the first Desmond 
war because it w'as much shorter In Ulster Mountjoy was 
assisted by Sir Henry Doewra, who founded the second settle- 
ment at Derry, the first under Edward Randolph having been 
abandoned Hugh O’Donnell sought help in Spam, where he 
died. Tyrone submitted at last, craving pardon on his knees, 
renouncing his Celtic chiefrv, and abjuring all foreign powers, 
but still retaining his earldom, and power almost too great for 
a subject Scarcely was the compact signed when he heard 
of the great queen’s death He burst into tears, not of grief, 
but of vexation at not having held out for better terms 
In reviewing the Irish government of Elizabeth we shall 
find much to blame, a want of truth in her dealings and of 
steadiness in her policy Violent efforts of coercion biiwm- 
were succeeded by fits of clemency, of parsimony betbaa 
or of apathy Yet it is fair to remember that she was Coaqueat 
surrounded by enemies, that her best energies were •^^treiaao. 
expended in the death-struggle with Spam, and that she was 
rarely able to give undivided attention to the Irish problem 
After all she conquered Ireland, which her predecessors had failed 
to do, though many of them were as crooked in action and less 
upright in intention Considering the times, Elizabeth cannot 
be called a persecutor; ” Do not,” she said to the 
elder Essex, “ seek too hastily to bring people that poUcrT"' 
have been trained in another religion from that m 
which they have been brought up ” Elizabeth saw that the 
Irish could only be reached through their own language. But 
for that harvest the labourers were neces.sarily few. The fate 
of Bishop Daly of Kildare, who preached in Irish, and who thrice 
had his house burned over his head, was not likely to encourage 
missionaries. In all wild parts divine service was neglected, 
and w^dering friars or subtle Jesuits, supported by every 
patriotic or reli^ous feeling of the people, kept Ireland faithful 
to Rome. Against her many shortcomings we must set the 
queen’s foundation of the university of Dublin, which has been 
the most successful English institution m Ireland, and which 
has continually borne the fairest fruit. 

Great things were expected of James I. He was Mary Stuart’s 
son, and there was a curious antiquanan notion afloat that, 
b^use the Irish were the original ” Scoti,” a Scottish 
king would sympathize with Ireland. Corporate 
towns set up the mass, and Mountjoy, who could /qjo)! 
argue as well as fight, had to teach them a sharp lesson 
Finding Ireland conquered and in no condition to rise again, 
James established circuits and a complete system of shires. 
Sir John Davies was sent over as solicitor-general. His famous 
book (Dtseoverte of ike State of Ireland) in which he glorifies 
his own and the king’s exploits gives far too much credit to 
rile latter and far too little to his great predecessor. 

Two legal’ decisions swept away the customs of tamstry 
and of Iri^ gaveikmd, and the Enghsh land system was violently 
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substituted. The earl of Tyrone was harassed by sheriffs and , 
other officeis, and the government, learning that he was engaged ! 
in an insurrectionary design, prepared to seize him. The mforma- ] 
tion was probably false, but Tyrone was growing old and perhaps ‘ 
despmred of making good his defence By leaving Ireland he 
played into his enemies* hands. Rory O’Donnell, created earl 
of Tyrconnel, accompanied him. Cuconnaught Maguire had 
already gone. 'The “ flight of the earK,” as it is called, com- 
pleted the nun of the Celtic cause. Reasons or pretexts for 
declaring forfeitures against O’Cahan were easily found 
O’Dogherty, chief of Imshowen, and foreman of the grand jury 
which found a bill for treason against the earls of Tyrone and 
Tyrconnel, was msultcd by Sir George Paulet, the governor 
of Derry. O’Dogherty rose, Derry was sacked, and Paulet 
murdered. O’Dogherty having been killed and O’Hanlon and 
others bemg implicated, the whole of northern Ukter was at 
the disposal of the government. Tyrone, Donegal, 
Armagh, Cavan, Fermanagh and Derry were parcelled 
UMtr. out among English and Scottish colonists, portions 
bemg reserved to the natives. The site of Derry was 
granted to the citizens of London, who fortified and armed it, 
and Londonderry became the chief bulwark of the colonists 
in two great vvars. Whatever may have been its morality, 
in a political point of view the plantation of Ulster was successful. 
The northern province, which so severely taxed the energies 
of Elizabeth, lias since been the most prosperous and loyal 
part of Ireland. But the conquered people remamed side by 
side with the settlers j and Sir George Carew, who reported on 
the plantation m i6ii, clearly foresaw that they would rebel 
again Those natives who retained land were often oppressed 
by their stronger ncighlxiurs, and sometimes actually swindled 
out of their property. It is probable that m the neglect of the 
grantees to give proper leases to their tenants arose the Ulster 
tenant-right custom which attracted so much notice m more 
modem times. 

The parliamentary history of the English colony in Ireland 
corresponds pretty closely to that of the mother country. First 
there are informal meetings of eminent persons j 
Ptriia-^ then, in 1295, there is a parliament of which some 
mmt, ’ acts remain, and to which only knights of the shire 
were summoned to represent the commons. Burgesses 
were added as early as 1 3 1 o The famous parhament of Kilkenny 
in 1366 was largely attended, but the details of its composition 
are not known That there was substantial identity m the 
character of original and copy may be inferred from the fact 
that the well-known tract called Modus tenendt parltamenium 
was exemplified under the Great Seal of Ireland in 6 Hen. V. 
The most ancient Irish parliament remainmg on record was 
held in 1374, twenty members in all being summoned to the 
House of Commons, from the counties of Dubhn, Louth, Kildare 
and Carlow, the liberties and crosses of Meath, the city of Dublin, 
and the towns of Drogheda and Dundalk. The liberties were 
those districts in which the great vassals of the crown exercised 
palatinate jurisdiction, and the crosses were the church lands, 
where alone the royal wnt usually ran Writs for another parha- 
ment m the same year were addressed in addition to the counties 
of Waterford, Cork and Limerick ; the liberties and crosses 
of Ulster, Wexford, Tipperary and Kerry ; the cities of Water- 
ford, Cork and Limerick ; and the towns of Youghal, Kinsale, 
Ross, Wexford and Kilkenny The counties of Clare and Long- 
ford, and the towns of Galway and Athenry, were afterwards 
added, and the number of popular representatives does not appear 
to have much exceeded sixty during the later middle ages. 
In the House of Lords the temporal peers were largely out- 
numbered by the bishops and mitred abbots. In the parliament 
which conferred the royal title on Henry VIII it was finally 
decided that the proctors of the clei^ had no voice or votes. 
Elizabeth’s first parliament, held m 1559, was attended by 76 
members of the Lower House, which increased to 122 in 1585 
In 1613 James I. by a wholesale creation of new borougjis, 
generally of the last insignificance, mcreased the House of 
Commons to 232, and thus secured an Anglican majority to 


carry out his policy. He told those who remonstrated to mmd 
their own business. “ What is it to you if 1 had created 40 
noblemen and 400 boroughs ? The more the merrier, the 
fewer the better cheer.” In 1639 the House of Commons had 
274 members, a number which was furtlier increased to 300 
at the Revolution, and so it remained until the Union. 

Steeped m absolutist ideas, James was not likely to tolerate 
religious dissent. He thought he could “ mak what liked 
him law and gospel.” A proclamation for banishing 
Romish priests issued m 1605, and was followed 
by an active and general persecution, which was so jmmMi. 
far from succeeding that they continued to flock 
in from abroad, the lord-deputy Arthur Chichester admitting 
that every house and hamlet was to them a sanctuary. The 
most severe English statutes agamst the Roman Catholic laity 
had never been re-enacted in Ireland, and, in the absence of 
law, illegal means were taken to enforce uniformity. Privy 
I seals addressed to men of wealth and position commanded their 
I attendance at church before the deputy or the provincial president, 
on pain of unlimited fine and imprisonment by the Irish Star 
Chamber. ITie Roman Catholic gentry and lawyers, headed 
by Sir Patrick Barncwall, succeeded in proving the flagrant 
illegality of these mandates, and the government had to yield 
On the whole Protestantism made little progress, though the 
number of Protestant settlers increased. As late as 1622, when 
Sir Henry Cary, Viscount Falkland, was installed as deputy, 
the illustrious James Ussher, then bishop of Meath, preached 
from the text ” he beareth not the sword m vain,” and descanted 
on the over-indulgence shown to recusants. Ihe primate, 

1 Christopher Hampton, in a letter which is a model of Christian 
^ eloquence, mildly rebuked his eminent suffragan. 

The necessities of Charles 1 . induced his ministers to propose 
that a great part of Connaught should be declared forfeited, 
owing to mere technical flaws m title, and planted like 
Ulster. Such was the general outcry that the scheme 
had to be given up ; and, on receiving a large t649l 
grant from the Irish parliament, the king promised 
certain graces, of which the chief were security for titles, free 
trade, and the substitution of an oath of allegiance for that of 
supremacy Having got the money, Charles as usual broke 
1 his word ; and in 1635 the lord-deputy Strafford 
j began a general system of extortion. The Connaught 
and Munster landowners were shamelessly forced to Stratford. 

' pay large fines for the confirmation of even recent 
titles. The money obtained by oppressing the Irish nation was 
employed to create an army for the oppression of the Scottish 
and English nations. The Roman Catholics were neither awed 
nor conciliated. Twelve bishops, headed by the pnmate Ussher, 
solemnly protested that ” to tolerate popery is a grievous sin ” 
The Ukter Presbyterians were rigorously treated Of the 
prelates employed by Strafford in this persecution the ablest 
was John Bramhall (1594-1663) of Derry, who not only op- 
pressed the ministers but msulted them by coarse language 
The “ black oath,” which bound those who took it never to 
oppose Charles m anything, was enforced on all ministers ami 
those who refused it were driven from their manses and often 
stnpped of their goods. 

Strafford was recalled to expiate his career on the scaffold , 
the army was disbanded ; and the helm of the state remained 
in the hands of a land-jobber and of a superannuated 
soldier. Disbanded troops are the ready weapons 
of conspiracy, and the opportunity was not lost. The 
Roman Catholic insurgents of 1641 just failed to seize Dublin, 
but quickly became masters of nearly the whole country That 
there was no definite design of massaenng the Protestants is 
likely, but it was intended to dnve them out of the country. 
Great numbers were killed, often m cold blood and with circum- 
stances of great barbarity. The English under Sir Charles 
Coote and others retaliated. In 1642 a Scottish army under 
General Robert Monro landed in Ulster, and formed a rallying 
point for the colonists. Londonderry, Enniskillen, Coleraine, 
Carrickfergus and some other places defied Sir Phelim O’Neill’s 
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tumultuary host. Trained in foreign naarS; Owen Roe CNeili 
gradually formed a powerful army among the Ulster Irish, 
and showed many of the ouahties of a skilful general. But 
like other O’Neills, he did little out of Ulster, and his great 
victory over Monro at Benburb on the Blackwater (June 5, 1646) 
had no lastuig resuhs. Ihe English of the Pale were fore^ into 
rebellion, but could never get on with the native Irish, who 
hated them only less than the new colonists. Ormonde through- 
out maintaaned the position of a loyal subject, and, as the king’s 
representative, played a great but hopeless part. The Celts 
cared nothing for the king except as a weapon against the 
Protestarits ; the old Anglo-Irish Catholics cared much, but 
the nearer Charles approached them the more completely he 
ahenatcd die Protestants. In 1645 Ruiucani reached Ireland 
as papal legate. He could never co-operate with the Roman 
Catholic confederacy at Kilkenny, Which was under old English 
influence, and by throwing m his lot with the Celts only" widened 
the gulf between the two sections. The state of parties at this 
period m Iredand lua been graphically described by Carlyle. 

“ There are,” he says, “ Catholics of the Pale, demanding freedom 
of religion, under my lord this and my lord that. There ore 
Old-Irish Cathohes, under pope’s nuncios, under Abba O’Teague 
of the excommunications, and Owen Roe O’Neill, demanding 
not religious freedom only, but what wc now call ‘ repeal of the 
union,’ and unable to agree with Catholics of the English Pale. 
I'hen there are Ormonde Royalists, of the Episcopalian and 
mixed o-ecds, strong for king without covenant ; Ulster and 
other Presbyterians strong for kmg and covenant ; lastly, 
Michael Jones and tlie Commonwealth of England, who want 
neither kmg nor covenant.” 

In all their negotiations v/ith Ormonde and Glamorgan, 
Honnetta Maria ard die carl lOf Bristol, the pope and Rmuccini 
stood out for an arrangement which would have destroyed the 
royal supremacy and established Romanism m Ireland, leaving 
to the Anglicans bare toleration, and to the Presbyterians not 
even that Charles behaved with his usual weakness. Ormonde 
was forced to surrender Dublin to the Parhamentanans (July 
1647), and the inextricable knot awaited Cromwell’s sword. 

Cromwell’s campaign (1649-1650) showed how easily a good 
general with an effiaent army might conquer Ireland. Resist- 

nmw 1. policy of Carew and Mountjoy was em^floyed 
against the guerrillas, and the soldiers were furnished with 
scythes to cut down the green com. Bibles were also regularly 
served out to them. Oliver’s severe conduct at Drogheda 
and elsewhere is not morally defensible, but such methods were 
common m tlie wars of the period, and mudi may be urged in 
his favour. Strict discipline was maintained, soldiers being 
haaged for stealing chickens ; faith was always kept ; and 
short, sharp action was more merciful in the long run than a 
milder but less effective policy CromweU’s civri policy, to use 
Macaulay’s words, was ” able, straightforward, and cruel,” 
He thinned the dibofiected population by idlowing foreign 
enlistment, and 40,000 are said to have been thus got rid of. 
Already Irish Cathohes of good faunily had learned to offer their 
swords to foreign princes. In Spain, France «sd the Empim 
they often rose to the distinction which they were denied at home. 
About 9000 persons were sent to tbe West Indies, practicsOiVy 
into slavery. Thus, and by the' long war, the population was 
reduced to some 850/500, of whom 150/500 were English and 
Scots. Then came the trsu^lantaUon beyond the Shannon* 
The Irish Catholic gentry were removed bodily with their servants 
and such tenanti. as consented to follow them, and with what 
remamed of their cattle They suffered dreadful hardships. 
To exclude foreign influences, a belt dim. was reserved to 
soldiers on the coast from Sligo to the Shannon, but the idea 
was not fully carried out. The derelict property m the other 
provinoes was divided between adventurers who had advMic^ 
money and soldiers who had fought in Ireland. Many of the 
latter sold tiieir dauns to dfleers or sfieculators, who were Mats 
enabled to form estates. The majori^ of Irish kbourers stayed 
to work under the settlers, and the country graduaUy became 


peaceful and prosperous. Some flghting Catholics haunted 
woods and hills under the name of tories, afterwards given 
in deriwon to a great party, and were hunted down with as little 
compunction as the wolves to which they were compared. 
Measures of great severity were taken against Roman Catholic 
nests j bnt it is said that Cromwell had great numbei-s in 
is pay, and that they kept him well informed. All classes 
of Protestants were tolerated, and Jeremy Taylor preached 
unmolested. Commercial quality being given to Ireland, the 
woollen trade at once revived^ and a shipping interest sprang 
up. A legislative union was also effected, and Irish members 
attended at Westmmster. 

Charles 11 . was bound in honour to do something for such 
Insh Catholics as were innocent of the massacres of 1641, 
and the claims were not scrutinized too severely. It 
was found impossible to displace the Cromwelhans, but 
they were shorn of about one-third of their lands, teasl 
When the Caroline settlement was complete it was 
found that the great rebellion had resulted in reducing the 
Catholic share of the fertile parts of Ireland from two-thirds 
to one-third. Ormonde, whose wife had been allowed by Crom- 
weU’s clemency to make him some remittances from the wreck 
of his estate, was largely and deservedly rewarded. A revenue 
of £30,000 was settled on the king, m consideration of which 
Ireland was in 1663 excluded from the benefit of the Navigation 
Act, and lier nascent shipping interest ruined. In i6<^ the 
importation of Irish cattle and horses into England was forludden, 
the value of the former at once falling five-fold, of the latter 
twenty-fold. Dead meat, butter and cheese were also excluded, 
yet peace brought a certain prosperity. The woollen manu- 
facture grew and flourished, and Macaulay is probably wairanted 
in saying that under Charles II Ireland was a pleasanter place 
of residence than it has been before or since. But it was pleasant 
only for those who conformed to the state religion. Roman 
Catholicism was tolerated, or rather connived at ; but its 
professors were subject to frequent alarms, and to great severities 
during the ascendancy of Titus Oates. Bramhall became 
primate, and has hand was heavy against the Ulster Presbyterians. 
Jeremy Taylor began a persecution which stopped the influx 
of Scots into Ireland. Deprived of the means of teachmg, the 
Independents and other sectaries soon disappeared. In a 
military colony women were scarce, and the “ Ironsides ” had 
married natives. Roman Catholicism held its own. The Quakers 
became numerous during this reign, and their peaceful industry 
was most useful. They venerate as tlieir founder William 
Edmundson (1627-1712), a Westmorland man who had borne 
arms for the Parliament, and who settled in Antrim m 165a. 

The duke of Ormonde was lord-lieutenant at the death of 
Charles IL At seventy-five his brain was as dear as ever, 
and James saw that he was no fit tool for his purpose. 

“ See, gentlemen,” said the old chief, liftmg his glass 
at a mihtary dinner-party, ” they say at court I am 
old and doting. But my hand is steady, nor doth 
my heart fail. ... To the king’s health ” Calculating on his 
loyal subservience, James appointed his brother-in-law, Lord 
Clarendon, to sucoera Oiinonde. Monmouth’s enterprise made 
no stiT, but gave an. excuse for dtsarming the Protestant militia. 
Wbe toxics at once emerged kom tlwir htding-piaoes, and 
Clarendon found Ireland m a ferment. It was now the turn 
of the Protestants to feel persecution. Richard Talbot, one of 
the few survivors of Drogheda, governed the lung’s Insh policy, 
while the lord-lieuteaaant was k^t m the daric> Fmally 'Talbot, 
created earl of Tyrcoonel, himseU received the sword of state, 
^oteslwts were weeded out of the army, Protestant officers 
in particular being superseded by idle Catitokes of gentle blood, 
wh«e they could be found, and many tosebjr Catholics. Bigotry 
ratlier than religion was lyroonniri’t rtding passion, artd be 
filled up offices with Cathohes indepeadentty of chamilriiei!. Sir 
Alexander Fitton, a man'coiivictedcf fdrgery, beeaznechonoellor) 
wad but three Protestant judges wwre left on tike jasndi. The 
ou^wries gnowir^ .outrrof Ahe .Affems of xfi^iz irtfre (reromed m 
quickly as possible. , Protestontieorpeiaatioae were dissolved^fay 
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quo wa^raiitos ” ; but James was still Englishmitn enough 
to refuse an. Irish parliament, which might itpeal Poyning's 
Act and the Act of ^ttlenoent. 

At the dose of 1688 James wias a fugitive in Frapce. By 
this time Londonderry and Enniskillen had closed their gates, 
nnd the final struggle had begun. In March 1)689 Janies r^idied 
Ireland with some French troops, fuid sumanoned a parliament 
which repealed the Act -of Settlement. The estates of absentees 
were vested in the crown, and, as only tti'o months law was given, 
this was nearly equivalent to confiscating the property of all 
Protestants. Between 2000 and 3000 Protratants were attainted 
by name, and moreover the act was hot published The appalling 
list may be read m the Staig of ike Protestants by William King, 
archbishop of Dublin, one of many divines converted by the 
logic of events to believe m the lawfulness of resistance. Interest- 
ing details may be gleaned from Edmtindson's Diary. The 
dispossessed Protestants escaped by sea or flocked into Ulster, 
where a gallant stand was nakde. The glones of Londonderry 
and Enntskdkn will hve as long as the English language. The 
Irish cause produced one great achievement — tlw defence of 
Limerick, and one great leader— Patrick Sarsfifcld. The Roman 
Catholic Celts aided by France were entirely beaten, the Pro- 
testant colonists aided by England were entimly victorious 1 
at the battle of the Boyne, on the ist of July 1690 ; ; 
and at the battle of Aughrim on the 12th of July ' 
1691. Even the siege of Limerick showed the lire- 1 
concilable divisions which had nullified the efforts of 1641. 
Hugh Baldeaig O’Donnell, last of Irish chiefs, sold his services 
to William for ^500 a year. Blit it was then king that condemned 
the Irish to hopeless failure. He called them cowards, whereas 
the cowardice was really his own, and he deserted them m their 
utmost need. They repaid him with the opprobrwus nickname 
of Sheemas-a-Cacagh,” or dirty James. 

Irwh rhetoric commonly styles Limerick “ the city of the 
violated treaty.” The articles of capitulation (Oct 3, 1691) 
may be read m Thomas Leland’s History of Ireland (1773) 
or m F. P Plowden’s History of Irdand (1809) ; from the first 
their interpretation was disputed. Hopes of religious liberty 
were held out, but were not fulfilled. Lords Justices Porter 
and Comngsby promised to do their utmost to obtain a parlia- 
mentary ratification, but the Irish parliament would not be 
persuaded. There was a paragraph m tlie original draft which 
would have protected the property of the great majority of 
Roman Catholics, but this was left out m the articles actually 
signed. William thought the omission accidental, but this is 
liardly possible. At all events he ratified the treaty in the sense 
most favourable to the Catholics, while the Irish parliament 
adhered to the letter of the docaraent. Perhaps no breach of 
faith was intended, but the sorrowful fact remains that the 
modern settlement of Ireland has the appearance of resting on 
a broken pronuse. More than 1,000,000 Irish acres were for- 
feited, and, though some part returned to Catholic owners, the 
Catholic interest in the land was further diminished. William HI 
was the most liberally minded man m his doimmons; but 
the necessities of his position, such is the awful penalty of 
greatness, forced him into intolerance agamst his will, and he 
protrised to discourage the Irish woollen trade. His manner 
of disposing of the Irish forfeitures was inexcusable. The lands 
were resumed ty the Enghsh parliament, less perhaps from a sense 
of justice than from* di^e to humiliate the deliverer of England, j 
and were resold to the h%hest bidder. Nevertheless it became j 
the fashion to reward nameleas English services at the eiqimse j 
of Irelaod. Pensions and sinecures winch would not bear the , 
light in Eo gjfljui were charged on the Irish establishment, tand 
even, bishoprics W[ere giveu away on the same -principle. The 
tremendous ti|^:Qar raised by Swift about Wood’s halfpence 
was heghtened by • the fact that Wood shared his profits 
mtii the duchess M .KendaJi, the mistrem of George I. 

From ,the 4tst the vietpoious ooloouts determined to make ^ 
anoti^ xd4j; hnpossible, and the English ^venunent failed^ to 1 
modende their geveiity . In, Siwft de^ed that ^ Paiuats |! 
were politically as inconsiderable as the women and children.. ! 


In despair of effecting anything at borne, the young and strong 
enlisted m foreign armies, and the almost incredible number of 
4Sa,ooc are said to have emigrated for this purpose between 
t69[x and 1745, Thu and the hatred felt towaids James II. 
prevented any risirtg m 1715 or 1745. 'fhe paftic-stricken 
severity of minorities iS provermal, but it is not to be forgotten 
that the Irish Protestants had been turned out of house find 
home twice withm fifty yeaaes. The restrictions on Irish com- 
merce provoked Locke’s friend William Molyneux (1656-1698) 
to write his famous plea for legislative independence (1698). 
Much of the leamiiig contained m it now seems obsolete, but the 
question is less an antiquarian one than he supposed. Later 
events have shovm that a nvother country must have supreme 
authonty> or must relaSc the tie with self-governing colonies 
merely into a dose alliance. In the case of Ireland the latter 
plan W always been impossible. In 1703 the Irish parliament 
begged for a legislative union, but as that would have involved 
at least partial free trade the English monopolists prevented 
It. By Poymng’s law (see above) England had control of all 
Irish legislation, and was therefore an accomplice in the penal 
laws. Tlvese provided that no Papist might teach 
a school or any child but his own, or send children 
abroad, the burden of proof lying on the accused, and 
the decision being left to magistrates without a jury. Mixed 
marriages were forbidden between persons of property, and 
the children might be forcibly brought up Protestants. A 
Catholic could not be a guardian, and all wards in chancery 
were brought up Protestants. The Protestant eldest son of 
a Catholic landed proprietor might make hiS father tenant for 
life and secure his own mhentance. Among Catholic children 
land went m compulsory gavelkind. Catholics could not take 
longer leases than thirty-one years at two-thirds of a rack 
rent; they were even required to conform wilhm «ix months 
of an inheritance accruing, on pain of being ousted by the next 
Protestant heir. Priests from abroad were banished, and their 
return declared treason. All priests were required to register 
and to remain in their own parishes, and informers vere to be 
rewarded at the expense of the Catholic inhabitants No 
Catholic was allowed arras, two justices being empowered to 
search ; and if lie had a good horse any Protestant might claim 
It on tendering £$ 

These laws were of course systematically evaded. The property 
of Roman Catholics was often preserved through Protestant 
trustees, and it is understood that faith was generally kept 
Yet the attrition if slow was sure, and by the end of the century 
the proportion of land belonging to Roman Catholics was probaby 
not more than one-tenth of the whole We can see now that 
if the remaining Roman Catholic landlords Iiad been encouraged 
they would have done much to reconcile the masses to the 
settlement Individuals are seldom as bad as corporations, 
and the veiy men who made the laws against priests oractically 
shielded them. The penal laws put a premium on hypocrisy, 
and many conformed only to preserve their property or to enable 
them to take office. Proselytizing schools, thoi^h supported by 
public grants, entirely failed 

The restramts pl^d by English commercial jealousy on 
Irish trade destroyed manufacturing mdustry m the south 
and west (see the section Ecorumus above). Driven 
by the Caroline ^islation against cattle into breeding 
sheep, Irish graziers produced the best wool m Europe. nBtrmtau. 
Forbidden to export it, or to work it up profitably 
at home, they took to smugglit^, for which the indented coast 
gave grwt facilities. The enormous profits of the contraband 
trade with France enabled Ireland to purchase English goods 
to an extent greater than her whole lawful traffic The moral 
effect was disastrous. The religious penal code it was thought 
meritorious to evade ; the commercial penal code was ostenta- 
tiously defied; and both tended to make Ireland the least 
law-abiding tounfiy in Europe. account): of the smugglers 
IS the most interesting and perhaps the most valuable part of 
J. A. FroudeXirmk on Irel^d, and should be oomparra with 
the Irish and l^kdsh duqiters of I.ccky’s History. 
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When William III promised to depress the Irish woollen 
trade, he promised to do all he could for Irish linen. England 
did not fulfil the second premia; still the Ulster 
uiMt» weavers were not crushed, and their industry flourished. 
Some Huguenot refugees, headed by Louts Crommelin 
(1652-1727), were established by William III at 
Lisburn, and founded the manufacturing prosperity of Ulster. 
Other Huguenots attempted other industries, but commercial 
restraints brought them to nought. The peculiar character 
of the flax business has prevented it from crossmg the mountains 
which bound the northern provmce Wool was the natural 
staple of the south. 

The Scottish Presbyterians who defended Londonderry 
were treated little better than the Irish Catholics who besieged 
jt— the sacramental test of 1704 being the work 
English council rather than of the Irish parlia- 
ment In 1715 the Irish House of Commons resolved 
that any one who should prosecute a Presbyterian for accepting 
a commission m the army without taking the test was an enemy 
to the king and to the Protestant mterest Acts of indemnity 
were regularly passed throughout the reign of George II , and 
until 1780, when the Test Act was repealed. A bare toleration j 
had been granted in 1720. Various abuses, especially forced I 
labour on roads which were often private jobs, caused the 
Oakboy Insurrection m 1764. Eight years later the Steelboys 
rose against the exactions of absentee landlords, who often 
turned out Protestant yeomen to get a higher rent from Roman 
Catholic cottiers The dispossessed men carried to America 
an undying hatred of England which had much to say to the 
American revolution, and that again reacted on Ireland. Law- 
less Protestant associations, called Peep o’ Day Boys, terrorized 
the north and were the progenitors of the Orangemen (1789). 
Out of the rival “ defenders ” Ribbonism m part sprung, and 
the United Irishmen drew from both sources (1791) 

Tfie Ulster peasants were never as badly off as those of the 
south and west. Writers the most unlike each other — Swift 
and Hugh Boulter, George Berkeley and George 
Stone, Arthur Young and Dr Thomas Campbell — 
ppMMuttry. all tell the same tale. Towards the end of the 17th 
century Raleigh’s fatal gift had already become the 
food of the people. When Sir Stephen Rice (1637-1715), chief 
baron of the Irish exchequer, went to London in 1688 to urge 
the Catholic claims on James II., the hostile populace escorted 
him in mock state with potatoes stuck on poles. Had manu- 
factures been given fair play in Ireland, population might have 
preserved some relation to capital. As it was, land became 
almost the only property, and the necessity of producing wool 
for smuggling kept the country m grass. The poor squatted 
where they could, receiving starvation wages, and paying 
exorbitant rents for their cabins, partly with their own labour. 
Unable to rise, the wretched people multiplied on their potato 
plots with perfect recklessness During the famine which began 
in the winter of 1739 one-fifth of the population is supposed 
to have perished ; yet it is hardly noticed in literature, and seems 
not to have touched the conscience of that English public which 
m 1755 subscribed £100,000 for the sufferers by the Lisbon 
earthquake As might be expected where men were allowed 
to smuggle and forbidden to work, redress was sought in illegal 
combinations and secret societies. The dreaded name of White- 
boy was first heard m 1761 ; and agrarian crime has never since 
been long absent. Since the Union we have had the Threshers, 
the Terry Alts, the Molly Maguires, the Rockites,and many others. 
Poverty has been the real cause of all these disturbances, which 
were often aggravated by the existence of factions profoundly 
indicative of barbarism. Communism, cupidity, scoundrelism of 
all kinds have contributed to every disturbance. The tendency 
shown to screen the worst criminals is sometimes the result of 
sympathy, but more often of fear The cruelties which have 
generally accompanied Whiteboyism is common to servile 
insurrections all over the world. No wonder if Irish landlords 
were formerly tyrannical, for they were in the position of slave- 
owners. The steady application of modem principles, by extend- 


ing legal protection to all, has altered the slavish character of 
the oppressed Irish. The cruelty has not quite died out, but 
it IS much rarer than formerly j and, generally speaking, the 
worst agrarianism has of late years been seen m the districts 
which retain most of the old features. 

The medieval colony m Ireland was profoundly modified 
by the pressure of the surroundmg tribes. While partially 
adopting their laws and customs, the descendants of the con- 
querors often spoke the language of the natives, and in so doing 
nearly lost their own. The Book of Howth and many documents 
composed in the Pale dunng the i6th century show this clearly. 
Those who settled m Ireland after 1641 were m a very different 
mood They hated, feared and despised the Irish, and took 
pride in preservmg their pure English speech. Molyneux and 
Petty, who founded the Royal Society of Dublin m 1683, were 
equally Englishmen, though the former was bom in Ireland, 
Swift and Berkeley did not consider themselves Irishmen at all. 
Burke and Goldsmith, coming later, though they might not 
call themselves Englishmen, were not less free from provincialism. 
It would be hard to name other four men who, within the same 
period, used Shakespeare’s language with equal grace and force 
They were all educated at Trmity College, Dublm. The Sheridans 
were men of Irish race, but with the religion they adopted the 
literary tone of the dominant caste, which was small and ex- 
clusive, with the virtues and the vices of an aristocracy 
Systematic infringement of English copyright was discreditable 
in itself, but sure evidence of an appetite for reading. “ The 
bookseller’s property,” says Gibbon of his first volume, “ was 
twice mvaded by the pirates of Dublin ” The oratory of the 
day was of a high order, and incursions mto the wide field of 
pamphlet literature often repay the student Handel was 
appreciated in Dublin at a time when it was still the fashion 
to decry him in London. The public buildings of the Irish capital 
have great architectural merit, and private houses still preserve 
much evidence of a refined taste. Angelica Kauffmann worked 
long in Ireland; James Barry and Sir Martin Archer Shee 
were of Irish birth; and on the whole, considering the 
small number of educated inhabitants, it must be admitted 
that the Ireland of Flood and Grattan was intellectually 
fertile. 

The volunteers (see Flood, Henry) extorted partial free 
trade (1779), but manufacturing traditions had perished, and 
common experience shows how hard these are to recover. 

The demand for union was succeeded by a craving 
for mdependence. Foyning’s law was repealed, and penOoace. 
in 1782, in Grattan’s opinion, Ireland was at last a 
nation The ensuing period of eighteen years is the best known 
in Irish history. The quarrel and reconciliation of Flood and 
Grattan {q v.), the kindly patriotism of Lord Charlemont, the 
eloquence, the devotion, the corruption, are household words 
(Details will be found m the biographic^ articles on these and 
other men of the period.) In the parliament of 1784, out of 
300 members 82 formed the regular opposition, of whom 30 
were the nominees of Whig potentates and 52 were really elected 
The majority contamed 29 members considered independent, 
44 who expected to be bought, 44 placemen, 12 sitting for 
regular government boroughs, and X2 who were supposed to 
support the government on public grounds. The remaining 
seats were proprietary, and were let to government for valuable 
consideration. The House of Lords, composed largely of borough 
mongers and controlled by political bishops, was even less 
independent Only Protestant freeholders h^ votes, which 
encouraged leases for lives, about the worst kind of tenure, 
and the object of each proprietor was to control as many votes 
as possible. The necessity of finding Protestants checked sub- 
division for a time, but in 1793 the Roman Catholics received 
the franchise, and it became usual to make leases in common, 
so that each lessee should have a freehold mterest of 40s. The 
landlord indeed had little choice, for his importance depended 
on the poll-book. Salaries, sinecures, even commissions in the 
army were i«served for those who contnbuted to the return of 
some local magnate. 
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But no political cause SMvelled the population as much as 
the potato. Introduced by Raleigh m i6io, the cultivation 
of this important tuber developed with extraordinary 
D«p*ud- j^piciity, xhe Elizabethan wars were most injurious 
Tb^^mto, to industry, for men will not sow unless they hope to 
reap, and the very essence of military policy had been 
to deprive a recalcitrant people of the means of living. The | 
Mantuan peasant was grieved at the notion of his harvest being 
gathered by barbarian soldiers, and the Irishman could not 
be better pleased to see his destroyed. There was no security 
for any one, and every one was tempted to live from hand 
to mouth. The decade of anarchy which followed 1641 stimu- 
lated this tendency fearfully. The labour of one man could 
plant potatoes enough to feed forty, and they could neither 
be destroyed nor earned away easily. When Petty wrote, 
early in Charles II.’s reign, this demoralizing esculent was 
already the national food. Potatoes cannot be kept very long, 
but there was no attempt to keep them at all ; they were left 
m the ground, and dug as required. A frost which penetrated 
deep caused the famine of 1739. Even with the modem system 
of storing in pits the potato does not last through the summer, 
and the “meal months” — June, July and August — ^always 
brought great hardship The danger increased as the growing 
popu lation pressed ever harder upon the available land . Between 
1831 and 1842 there were six seasons of dearth, approaching 
m some places to famine. 

The population increased from 2,845,932 in 1785 to 5,356,594 
m 1803 They married and were given in marriage Wise 
men foresaw the deluge, but people who were already half- 
starved every summer did not think their case could well be 
worse In 1845 population had swelled to 8,295,061, the 
greater part of whom depended on the potato only. There 
VI as no margin, and when the “ precanous exotic ” failed an 
awful famine was the result. 

Great public and private efforts were madt to meet the case, 
and relief i^orks were undertaken, on which, in March 1847, 
734,000 persons, representing a family aggregate of not less 
than 3,000,000, were employed. It was found that labour and 
exposure were not good for half-starved men. The jobbing was 
frightful, and is probably inseparable from wholesale operations 
of this kind The policy of the government was accordingly 
changed, and the task of feeding a whole people was undertaken. 
More than 3,000,000 rations, generally cooked, were at one time 
distributed, but no exertions could altogether avert death 
in a country where the usual machinery for carrying, distributing 
and preparing food was almost entirely wanting From 200,000 
to 300,000 penshed of starvation or of fever caused by insuffi- 
cient food An exodus followed which, necessary as it was, 
caused dreadful hardship, and among the Roman Catholic 
Irish m America Fenianism took its rise. One good result 
of the famine was thoroughly to awaken Englishmen to their 
duty towards Ireland. Since then, purse-strings have been 
even too readily untied at the call of Irish distress. 

Great brutalities disgraced the rebellion of 1798, but the 
people had suffered much and had French examples before 
them. The real originator of the movement was 
Qtnpi.” Theobald Wolfe Tone (q.v.), whose proffered services 
were rejected by Pitt, and who founded the Umted 
Irishmen. His Parisian adventures detailed by himself are most 
interestmg, and his tomb is still the object of an annual pilgrim- 
age. Tone was a Protestant, but he had imbibed socialist ideas, 
and hated the priests whose influence counteracted his own. In 
Wexford, where the insurrection went farthest, the ablest leaders 
were priests, but they acted against the policy of their church. 

The inevitable union followed (1st January 1801). From 
this period the history of Ireland naturally becomes intermingled 
Untoaot English politics (see English History), and 

anai much of the detail will also be found in the biographical 
BHiaia articles on prominent Irishmen and other politicians. 

Pitt had some time before (1785) offered a commercial 
” ‘ partnership, which had been rejected on the ground 

that it involved the ultimate right of England to tax Ireland. 


He was not less liberally inclined in religious matters, but 
George III. stood m the way, and like William III. the minister 
would not risk his imperial designs. Carried in great measure 
by means as corrupt as those by which the constitution of 
’82 had been worked, the union earned no gratitude. But it 
was a political necessity, and Grattan never gave his country- 
men worse advice than when he urged them to “ keep knocking 
at the union.” 'File advice has, however, been taken. Robert 
Emmet's insurrection (1803) was the first emphatic 
protest. Then came the struggle for emani ipation. 

It was proposed to couple the boon with a veto on^/on. 
the appomtment of Roman Catholic bishops It was 
the ghost of the old question of investitures. The remnant 
of the Roman Catholic aristocracy would have granted it ; 
even Pius VII. was not invincibly opposed to it , but Daniel 
O’Connell took the lead against it Under his guidance the 
Catholic association became a formidable body At last the 
priests gained control of the elections , the victor of Waterloo 
was obliged to confess that the king’s government could no 
longer be carried on, and Catholic emancipation had to be 
granted in 1829. The tithe war followed, and this most oppres- 
sive of all taxes was unfortunately commuted (1838) only m 
deference to clamour and violence. The repeal agitation was 
unsuccessful, but let us not be extreme to mark 
the faults of O’Connell’s later years. He doubtless 
believed in repeal at first ; probably he ceased to 
believe in it, but he was already deeply committed, and 
had abandoned a lucrative profession for politics With some 
help from Father Mathew he kept the monster meetings 
m order, and his constant denunciations of lawless violence 
distinguish him from his imitators. His trial took place in 
1844. There is a sympathetic sketch of O’Connell’s career in 
Lecky ’s Leaders of Public Opinion in Ireland (1871), Sir Thomas 
Wyse’s Historical Sketch of the late Catholic Association 
(1829) gives the best account of the religious struggle, 
and much may be learned from W J. Fitzpatrick’s Life of 
Bishop Doyle (1880). 

The national system of education introduced in 1833 was 
the real recantation of intolerant opinions, but the economic 
state of Ireland was fearful. The famine, emigration and the 
new j)oor law nearly got nd of starvation, but the people never 
became frankly loyal, feeling that they owed more to their own 
importunity and to their own misfortunes than to the wisdom 
of their rulers. The literary efforts of young Ireland eventuated 
in another rebellion (1848), a revolutionary wave could not 
roll over Europe without touching the unlucky island After 
the failure of that outbreak there was peace until the close 
of the American civil war released a number of adventurers 
trained to the use of aims and filled with hatred to England 

Already in 1858 the discovery of the Phoenix conspiracy 
had shown that the policy of John Mitchel (1815-1875) and 
his associates was not forgotten John O’Mahony, one of the 
men of ’48, organized a formidable secret society in America, 
which his historical studies led him to call the Fenian brother- 
hood (see Fenians) 

The Fenian movement disclosed much discontent, and was 
attended by criminal outrages in England. The disestablishment 
of the Irish Church, the privileged position of which had long 
been condemned by public opinion, was then decreed (1869) 
and the land question was next taken in hand (1870) These 
reforms did not, however, put an end to Irish agitation The 
Home Rule party, which demanded the restoration of a 
separate Irish parliament, showed increased activity, and 
the general election of 1874 gave it a strong lepresentation 
1 at ’Westminster, where one section of the party developed 
mto the “ obstructionists ” (see the articles on Isaac Butt 
and C. S. Parnell). 

Isaac Butt, who died in May 1879, led a parUamentary party 
of fifty-four, but the Conservatives were strong enough to out- 
vote them and the Liberals together. His procedure was 
essentially lawyer-like, for he respected the House of Commons 
and dreaded revolutionary viol^ce. His death left the field 
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ol94r for younger and bolder men. William Shaw succeeded him 
as chairman of the Irish party in, Parliameab; but after the 
election of i8^, Parnell, who had the Lea^ at his back, 
ousted him by 33 votes to 18. 

The, Land Law of i860, known as Deasy’s Act, had been 
based on the principle that every tenancy rested on contract 
either expressed or implied. The acc of 1870, ad- 
i,#ar«a naittmg the divergence between theory and practice, 
protected the tenants’ improvements and provided 
compensation for disturbance within certain. himts> but not 
where the ejectment was for non-payment of rent. In good 
times this worked well enough, but foreign competition began 
to tell, and 1879 was the worst of several seasons. A succes- 

sion of wet summers told against all farmers, and in mountainous 
districts It was difficult to diy the turf on which the people 
depended for fueL A famine was feared, and m the west there 
was much real distress. 'Ihe Land League, of which Michael 
Davitt (f.o.) was the founder, originated in Mayo m August, 
and at a meeting in Dublin m October the organization was 
extended to all Ireland, with Parnell as presidanL The countary- 
was thickly covered with branches before the end of the year, 
and in E^ecember Parnell went to America to collect money 
He was absent just three months, visiting over sixty cities 
and towns ; and 200,000 dollars were subscribed. Parnell 
had to conciliate the Clan-na-Gael and the Fenians generally, 
both m Ireland and America, while abstaimng from action 
which would make his parliamentary position untenable. He 
did not deny that he would like an armed rebellion, but acknowf 
ledged that it was an impossibility. Speaking at Cmcmoati 
on the 23rd of February 188©, he. declared that the first thing 
necessary was to undermine English power by destroying the 
Irish Umdlords. Ireland might thus become independent.. 
“ And let us not forget,” he added, ” that that is the ultimate 
goal at which all we Irishmen aim. None of us, whether we be 
in America or in Ireland, or wherever we may be, will be satisfied 
until we have destroyed the last link which keeps Ireland bound 
to England ” At Galway m Oc tober of the, same, year he said 
that he ” would not have taken off his coat ” to help the tenant 
farmers had he not known that that was the way to legislative 
independence. Fenianiam and agrarianism, e-ssentially different 
as they are, might bo worked to the same end. 

To meet the partial failure of the potatoes in Connaught 
and Donegal, very large sums were subscribed and administered 
by two committees, one under the duchess of Marlborough 
.ind the other under the lord mayor of Dublin. When Lord. 
Beaconsfield appealed to the country m March' 1880, he reminded 
the country in a letter to tlie viceroy, the duke of Marlborough, 
that there was a party m Ireland ” attempting to sever the 
constitutional tie which unites it to Great Bntam in that bond 
which has favoured the power and prosperity of both,” and that 
such an agitation might m the , end be ” scarcely less disastrous 
than pestilenoe and famine.” But the general election didi 
not turn mainly upon Ireland, and the result gave Gladstone 
<i majority of 50 over Conservativca and Home Rulers combined. 
Earl Cowper became lord-lieutenant, with W. E. Forster )' 
as chief secretary, and PameU remained chainnan ' of • his 
own party m< parliament. The Compensatioin for Diaturbimce 
Bill, even where the ejectment was for non-payment of rent, 
passed the House of Commons, but the Lordsi threw it out, and 
tlus. has often been, represented as the great cause of future 
troublck. Probably it made little real difference, for, the extreme' 
party in Irdand were resolved to stop at nothings It is. not 
easy to defend the pnnciple that a landlord who has already 
loot his rent sUopld f^o have to pay the defaailter> before gettti^ 
a new tenant otr deniving a profit from the farm by workup it 
^ himseff. Speaking at Ennis cm Hie i9tlib£ September, 
eeulttg. Parnell told the people to punish' a man for takeag 
a farm from which another had been .evicted “ by 
isolating him, from his kind as. if he was a leper of ,oldr” Tito 
advice was at, once taken and it»,sco<pie largely, extendsd. For 
refusing to leoeive, rents at figures fixed by the tenants^: Captain 
Boycott <i:832-’i 897). Lord Erne’s ageat:ia iwasjaevefely 


“ boycotted/’ the name of the first victim being given to the 
new system. His servants were forced to leave him, his crops 
were left unsaved, even the post and telegraph were interfered 
With, The Ulster Orangemen resolved to get m the crops, 
and to go in armed force sufficient for the purpose. Thegovemt 
ment albwed 50 of them to go under the protection of about 
900 soldiersi The cost seemed great, but the work was done 
and the law vindicated. In Cork William Bence-Jones (1812- 
i88Q)was attacked. The men in the service of the steam-packet 
companies refused to put his cattle on board, and they were 
eventually smuggled across the Channel in small lots. Several 
associations were formed which had more or less success against 
the League, and at last a direct attack was made. Parnell with 
foul’ other members of paHiament and the chief officers of 
the Land League were indicted for conspiracy in the Queen’s 
Bench No means of intimidating the jurors was neglected, 
and la the then state of public feeling a verdict was hardly 
to be expected On the 25th of January 1881 the jury disagreed, 
and Parnell became stronger than ever. 

'fhen followed a reign of terror which lasted for years. No 
one was safe, and private spite worked freely m the name of 
freedom The system originated by Parnell’s Ennis speech 
became an all-devounng tyranny In the House of Commons, 
on the 24th of May 1882, Gladstone said that boycotting required 
a sanction like every other creed, and that the sanction which 
alone made it effective “ is the murder which is not to be 
denounced.” The following description by a resident in Munster 
was published m. The Ttmes of the 5th of November 1885 ; 
” Boycotting means that a peaceable subject of the queen 
is denied food and drink, and that he is ruined in his business ; 
that his cattle are unseeable at fairs , that the smith will 
not shoe his horse, nor the carpenter mend his cart j that old 
friends pass him by on the other side, making the sign of the 
cross ; that his children are hooted at the village school J that 
he sits apart like an outcast in his usual place of public worship 
all for doing nothing but what the law says he has a perfect 
right to do, I know of a man who i» afraid to visit his own son. 
A trader who is even suspected of dealing with such a victim 
of tyranny may be ruined by the mere imputation ; his customers 
shun him from fear, and he is obliged to get a character from 
some notorious leaguer. Membership of the National League 
is, m many cases, as necessary a piotection as ever was a certifi- 
cate of civism under Robespierre. The real Jacobins are few, 
but the masses groah and submit” Medicine was refused 
by a shopkeeper even for the sick child of a boycotted person, 
A clergj^man was threatened for visiting a parishioner who 
was under the ban of the League. Sometimes no one could be 
found to dig a grave. Tho League interfered in every relation 
of life, and the mere fact of not belonging to it was often severely 
punished. ” The people,” says the report of the Cowper Com- 
mission, “ are more afraid of boycotting, which depends' for 
Its success on the probability of outrage, than they are of tht> 
judgments of the courts of justice. This unwritten law in some 
districts IS supreme.” 

'fbe session of parliament of i88i was chiefly occupied wiHi 
Irelandi ” With fatal and painful precision/’ Gladstone told 
the House of Commons on the 28th of January, 

” the steps of crime dog^d the steps of. the Land 
League,” and the first tibng was to restore the supiemacy of 
the laiW'.i In 1871 there bad been on agrarian war m Westmeath; 
and an act had been passed authorizing the arrest of suspected 
persons and their detention without trial. Iffie ringleaders 
disappeared' end the 1 county became quiet again^ It was now 
proposed to db the same thing for the whole of Irelaind/ the power 
of detention to continue untd the 30th eff Sejpterohtr - 1S882 
ParneU cared nothing fear the dignity of the House of Gommonsi 
His. leading idea was* that no ooncession, could be^ gqt from 
Engkutd’by! fdiritmeansi and be'inade himself as "disa^eeabU 
as possible. Bsrliamentaiy' forms' were used with great success 
to ohstnict jpiudiamentai^ acHon. The ”Coemon Bill” was 
mtroduced d& 'the >24Hi off January 18S1. Th^re was a sitting 
of.aa houzaaad iutoihfir.oft4sltourB,and:bn'lhe aiidof February 
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(IdMte was closured by the Speaker on his own responsibihty 
and the biU read a first time. The Sfieaker’a action was ap- 
prored by the House generally, but actHnonrous debates were 
rawed by Irish members Parnell and 35 ot hw colleagues were 
suspended, , and the bill became law on the 2nd of March, but 
not before great and permanent changes were made m parliar 
rattitary procedure. An Arms Bill, which excited the same sort 
of opposition,, was also passed mto law. 

That a Land Act should be passed was a forgone conclusion 
as soon as the result of the general election was known. There 
were many drafts and plans which never saw the 
#Mi. ^ ‘ resolved to adopt the policy 

known as the “ Three P’s ” — free sale, fixity of tenure 
and fair rents. By the first tenants at will were empowered 
to sell their occupation interests, the landlord retaimng a right 
of pre-emption. By the second the tenant was secured fmm 
eviction except for non-payment of rent. By the third the 
tenant was given the right to have a “ fair rent ” fixed by 
a newly formed Land Commission Court, the element of com- 
petition bemg entirely excluded. There were several exceptions 
and qualifying clauses, but most of them have been swept 
away by later acts The act of 1881 can scarcely be said to have 
worked well or smoothly, but it is not easy to see how any 
sort of settlement could have been reached without accepting 
the pnnciple of having the rent fixed tv a third party Drastic 
as the bill was, Parnell refused to be a party to it, and on the 
second reading, which was earned by 352 to 176, he walked 
out ot the House with 35 of his followers. When the bill became 
law m August he could not prevent the tenants from using 
It, but he did what he could to discourage them in order to 
please lus American paymasters, who repudiated all parlia- 
mentary remedies. In September a convention was held in 
Dublin, and Parnell reported its action to the American Land 
League • “ Resolutions were adopted for national self-govern- 
ment, the unconditional liberation of the land for the people, 
tenants not to use the rent-fixing clauses of the Land Act, but 
follow old Land League Imes, and rely on the old methods to 
reach justice. The executive of the League is empowered to 
select test cases, m order that tenants m surrounding districts 
may realize, by the results of cases decided, the hollowness 
of the act ” (Barry O’Brien, Life of C S Parnell, 1. 306) His 
organ Untied Ireland declared that the new courts must be 
cowed into gmng satisfactory decisions The League, however, 
could not prevent the farmers from using the fair-rent clauses 
It was more successful in preventing free sale, maintaimng the 
doctrine that, rent or no rent, no evictions were to be allowed 
At the first sitting of the Land Commission in Dublin the crier, 
perhaps by accident, declared “ the court of the Land League 
to be open.” Speaking at Leeds on the 7th of October, Gladstone 
said “ the resources of civilization were not exhausteid,” adding 
that Parnell stood between the living and the ^ad, not 
like Aaron to stay the plague, but to spread the plague.” Two 
days later Parnell call^ the prune minister a ” masquerading 
knight-erranty” ready to oppress the unarmed, but submissive 
to the Boers as soon as he found ” that they were able to shoot 
straighter than his own soldiecs.” Four days after thia Parnell 
was arrested under the Coercicm Act and lodged m Kilmainham 
gaol. The Land League having retorted by ordermg 
the tenants to pay no rent, it was declared illegal, 
M7yy^^.»«and sti|)pressed by proclamaftioD. Parnell is said to 
have di^pnnred of the no • rent manifesto, as also 
Mr John Dilloo, who was in Kilmainham with, him, but both 
of them s%ned it {th. 1. 319). At Liverpool on the 3 ^\k ci 
October Gl^st on e described Parnell and has p^y as ** marching 
through rapme to the disintegration and dismemberment of 
the i^ire.” In 1881, 4439 agrarian outrages were reported ; 
nothing atnacted more attention m Ei^land than the cruel 
mutilations of cattle, whidi became very fraqucaot Tha Ladies* 
l<and League tzied to carry on the wcdi of the annpeased 
mgaaization, and there was even an attempt at a CmldLen’s 
I^eague. Sex had no e&ct in softenmg die prevalent style 
of ocatory, bfut die gerveenment tboiiight it better to no 


notice. The imprisonment of inspects under the Coercion 
Act had not the expected result, aim outrages were incessant, 
the agitation being supported by constont supplies of money 
from America. Gladstone resolved on a eompJete change of 
policy. It was deaded to check evictions by an Arrears Bin, 
and the three im|x:i8oned members of parliament— Messrs 
Parnell, DtUon end O’Kelly — were released on the and of May 
1882, against the wishes of the Irish government. This was 
known as the Kiknainham Treaty. Lord Cowper and Forster 
at once resigned, and were succeeded by Lord %>encer and 
Lord Frederick Cavendish, who entered Dublin on the 6th of 
May. 

That same evening Lord Frederick and the permanent under- 
secretary Thomas Henry Burke were murdered in the Phoenix 
Park m broad daylight. The weapons wei e amputatmg 
knives imported for the purpose. The assassins drove 
rapidly away ; no one, not even those who saw the mmrd*r». 
deed from a distance, knew what had been done. 

A Dublin tradesman named Field, who had been a juror m a 
murder trial, was attacked by the same gang and stabbed in 
many places. He escaped with life, though with shattered 
health, and it was the identification of the man who drove his 
assailants’ car that afterwards led to the discovery of the whole 
conspiracy. The due was obtained by a private examination 
of suspected persons under the powers given by the Crimes 
Act. To obtaon convictions the evidence of an mformer was 
j wanted, and the person selected was James Carey, a member 
of the Dublin Corporation and a chief contriver of the murders 
He swore that they had been ordered immediately oftei the 
appearance of an article in the Freetnan's Journal which declared 
that a “ clean sweep ” should be made of Dublin Castle officials. 
The evidence disclosed the fact that several abortive attempts 
had been previously made to murder Forster. Out of twenty 
j persons subsequently arraigned, five were hanged, and others 
I sentenced to long terms of imprisonment Carey embarked 
for South Africa in the following July, and was murdered on 
board ship by Patrick O’Donnell, who was brought to 
England, convicted, and hanged on the 17th of December 
1S83 

Mr (afterwards Sir) G. 0 . Trevelyan had been appointed 
chief secretary m May 1882, and in July the Cnmes Prevention 
Act was passed for three years on lines indicated by 
I Lord Cowper. In the first sax months of the yeai 
2597 agrarian outrages were reported, and m the last 
six months 836. They fell to 834 in 1883, and to 744 in 1884. 
The Arrears Bill also became law. Money enough was advarx:ed 
out of the surplus property of the Irish Church to pay for tenants 
of holdings under £30 one year’s rent upon ail arrears acauing 
! before November 1880, givmg them a clear receipt to that 
date on condition of Aenr paying another year themselves , 
of the many reasons against the measure the most important 
was that it was a concession to agranan violence. But the 
same could be and was said of the Land Act of 1887. That 
had been passed, and it was probabty impossible to make it 
work at ail smoothly without checkmg evictHms by dealing 
I wtlii old arrears. The Irish National League was, however, 
founded in October to take up the work of the defunct Land 
League, and: the country contmued to be disturbed. The 
law was paralysed, for no jury could be trusted to convict 
even on the direst endeisce, and the National League branches 
assnmed jndiml fuactiana. Men were openly tried all over 
the eountij fiar disobeying the revolutionary decrees, and 
pnvate spro was often the came of their being accused. 
“ Tenants,” to quote the Cowper Conamission again, “ who 
have paid even the judtciai rents have been summoned to appear 
before sdf-coastituted tnbunak, and if they failed to do so, 
or on appearing failed to satisfy those trilnmals, have been 
fined oc boycotted.” In February 1883 Mr Trevelyan gave 
an account of his stewardship at Hawick, and said that all 
law-aindmg Inslnnen, whether Conservative or Liberal, were 
on one side, wiule on the other were those who ” planned and 
executed the Galway and Dublin muiders, the boycotting and 
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firing into houses, the mutilation of cattle and intimidation 
of every sort ” In this year the campaign of outrage in Ireland 
D aarntf remforccd by one of dynp^mite in Great Britain. 

*' The home secretary, Sir W. Harcourt, brought m an 
Explosives Bill on the gth of April, which was passed through 
all Its stages m one day and received the royal assent on the 
next The dynamiters were for the most part Irish-Americans, 
who for obvious reasons generally spared Ireland, but one 
land-agent’s house in Kerry was shaken to its foundations in 
November 1884. At Belfast in the preceding June Lord Spencer, 
who afterwards became a Home Ruler, had announced that 
the secret conspirators would “ not terrify the English nation.” 
On the 22nd of February 1883 Forster made his great attack 
on Parnell in the House of Commons, accusing him of moral 
complicity with Irish crime. A detailed answer was never 
attempted, and public attention was soon drawn to the trial 
of the ” Invincibles ” who contrived the Phoenix Park murders. 
On the nth of December Parnell received a present of £^7,000 
from his followers in Ireland. The tribute, as it was called, 
was raised in spite of a papal prohibition. As a complement 
Labounra Land Act and Arrears Act, boards of guardians 

' were this year empowered to build labourers’ cottages 
with money borrowed on the security of the rates 
and repayable out of them Half an acre of land went with the 
cottage, and by a later act this was unwisely extended to one 
acre That the labourers had been badly housed was evident, 
and there was little chance of improvement by private capitalists, 
for cottage property is not remunerative. But the working 
of the Labourers Acts was very costly, cottages being often 
assigned to people who were not agricultural labourers at all. 
In many districts the building was quite overdone, and the rent 
obtainable being far less than enough to recoup the guardians, 
the system operated as out-door relief for the able-bodied and 
as a rate in aid of wages. 

The Explosives Act, strong as it was, did not at once effect 
Its object In February 1884 there was a plot to blow up four 
London railway stations by means of clockwork infernal machines 
containing dynamite, brought from America. Three Irish- 
Americans were convicted, of whom one, John Daly, who was 
sentenced to penal servitude for life, lived to be mayor of Limenck 
m 1899. In January 1885 Parnell visited Thurlcs, where he 
gave a remarkable proof of his power by breaking down local 
opposition to his candidate for Tipperary. In April the pnnee 
and princess of Wales visited Ireland. At Dublin they were 
well received, and at Belfast enthusiastically, but there were 
hostile demonstrations at Mallow and Cork In May it was 
intended to renew the Crimes Pievention Act, but before that 
was done the government was beaten on a financial question 
by 264 to 252, Parnell and 39 of his followers voting with the 
Conservatives. The Crimes Prevention Act expired on the 
1 2th of July, and the want of it was at once felt. The number 
of agrarian outrages reported in the first six months of the year 
was 373 ; m the last six months they rose to 543, and the number 
of persons boycotted was almost trebled. Lord Salisbury 
came into office, with Lord Carnarvon as lord-lieutenant and 
Sir W. Hart Dyke as chief secretary The lord - lieutenant 
had an interview with Parnell, of which very conflicting accounts 
were given, but the Irish leader issued a manifesto advising 
his friends to vote against the Liberals as oppressors and 
coercionists, who promised everything and did nothing. The 
constitutional Liberal party in Ireland was in fact annihilated 
by the extension of the franchise to agricultural labourers and 
very small farmers The most important Irish measure of 
the session was the Ashbourne Act, by which £5,000,000 
Act. allotted on the security of the land for the creation 

of an occupying proprietary. Later the same sum 
was again granted, and there was still a good deal unexpended 
when the larger measure of 1891 became law. In December 
1885, when the general election was over, an anonymous scheme 
of Home Rule appeared in some newspapers, and in spite of 
disclaimers it was at once believed that Gladstone had made 
up his mind to sunender. In October 1884, only fourteen 


months before, he had told political friends that he had a sneaking 
regard for Parnell, and that Home Rule might be a matter for 
serious consideration within ten years (Sir A. West’s Recollu- 
tions, 1899, 11. 206). The shortenii^ of the time was perhaps 
accounted for by the fact that the new House of Commons 
consisted of 331 Liberals, 249 Conservatives, 86 Home Rulers 
and Independents, Parnell thus holding the balance of parties. 
In Ireland there had been 66 elections contested, and out 
of 451,000 voters 93,000 were illiterates. Such were the 
constituencies to whom it was proposed to hand Ireland 
over. On the 26th of January 1886 the government were 
defeated by a combination of Liberals and Nationalists on an 
issue not directly connected with Ireland, and their resigna- 
tion immediately followed. Gladstone became prime 
minister, with Lord Aberdeen as lord - lieutenant 
and Mr John Morley as chief secretary. Lord Hartmg- 
ton and Mr Goschen were not included in this adminis- 
tration In February Parnell again showed his power by 
forcing Captain O’Shea upon the unwilling electors of Galway 
He introduced a Land Bill to relieve tenants from legal process 
if they paid half their rent, and foretold disorder m consequence 
of its rejection In April the Government of Ireland Bill was 
brought in, Mr Chamberlain {g v ), Mr Trevelyan and others 
leaving the ministry. The bill attempted to safeguard British 
interests, while leaving Ireland at the mercy of the native 
politicians. Irish members were excluded from the imperial 
parliament. The local legislature was to consist of two orders 
sitting and voting together, but with the power of separating 
on the demand of either order present. The 28 representative 
peers, with 75 other members having an income of £200, or a 
capital of £4000, elected for ten years by £25 occupiers, were to 
constitute the first order The second was to have 204 members 
returned for five years by the usual parliamentary electorate 
The status of the lord-lieutenant was unalterable by this legisla- 
ture. Holders of judicial offices and permanent civil servants 
had the option of retiring with pensions, but the constabulary, 
whom the Home Rulers had openly threatened to punish when 
their time came, were to come after an interval under the 
power of the Irish Parliament. Parnell accepted the bill, 
but without enthusiasm. 

The Government of Ireland Bill gave no protection to land- 
owners, but as the crisis was mainly agrarian, it would have 
been hardly decent to make no show of considering them. 
A Land Purchase Bill was accordingly introduced on the i6th 
of April by the prime minister under ” an obligation of honour 
and jxjlicy,” to use his own words Fifty millions sterling in 
three years was proposed as payment for what had been officially 
undervalued at 113 millions. It was assumed that there would 
be a rush to sell, the choice apparently lying between that 
and confiscation, and priority was to be decided by lot The 
Irish landlords, however, showed no disjxisition to sell their 
country, and the Purchase Bill was quickly dropped, though 
Gladstone had declared the two measures to be inseparable. 
He reminded the landlords that the ” sands were running m 
the hour-glass,” but this threat had no effect. The Unionists 
of Ireland had been taken by surprise, and out of Ulster they 
had no organization capable of opposmg the National League 
and the government combined. Individuals went to England 
and spoke wherever they could get a hearing, but it was uphill 
work. In Ulster the Orange lodges were always available, 
and the large Protestant population made itself felt Terrible 
riots took place at Belfast in June, July and August In October 
there was an inquiry by a royal commission with Mr Justice 
I^y at its head, and on the report being published m the follow- 
ing January there were fresh nots. Foolish and criminal as 
these disturbances were, they served to remind the English 
people that Ireland would not cease to be troublesome under 
Home Rule. In parliament the Home Rule Bill soon got 
into rough water ; John Bright declared against it. The “ dis- 
sentient Liberals,” as Gladstone always called them, were not 
converted by the abandonment of tht Purchase Bill, and on 
the 7th of June 93 of them voted against the second reading, 
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which was lost by 30 votes A general election followed in 
July, and 74 Liberal Unionists were returned, forming with 
the Conservatives a Unionist party, which outnumbered Glad- 
stonians and Pamelhtes together by over a hundred Gladstone 
resigned, and Lord Salisbury became pnme minister, with 
Lord Londonderry as lord-lieutenant and Sir M. Hicks-Beach 
(afterwards Lord St Aldwyn) as chief secretary 
The pohtical stroke havii^ failed, agrarianism agam occupied 
the ground. The “plan of campaign” was started, against 
Parnell’s wishes, towards the end of 1886 The gist 
this movement was that tenants should offer what 
paiga.*' they were pleased to consider a fair rent, and if it 
was refused, should pay the money into the hands 
of a committee In March 1887 Sir M Hicks-Beach resigned 
on account of illness, and Mr Arthur Balfour (qv) became 
chief secretary The attempt to govern Ireland under what 
was called “ the ordinary law ” was necessarily abandoned, 
and a perpetual Crimes Act was passed which enabled the lord- 
lieutenant to proclaim disturbed districts and dangerous associa- 
tions, and substituted trial by magistrates for trial by jury 
in the case of certain acts of violence In August the National 
League was suppressed by proclamation. The conservative 
instincts of the Vatican were alarmed by the lawless state of 
Ireland, and an eminent ecclesiastic, Monsignor Persico, arrived 
in the late summer on a special commission of inquiry’. He made 
no secret of his belief that the establishment of an occupying 
proprietary was the only lasting cure, but the attitude of the 
clergy became gradually more moderate The government 
parsed a bill giving leaseholders the benefit of the act of 1881, 
and prescribing a temporary reduction upon judicial rents 
already fixed This last provision was open to many gieat 
and obvious objections, but was more or less justified by the 
^all in prices which had taken place since i88i 
The steady administration of the Crimes Act by Mr Balfour 
gradually quieted the country. Parnell had now gained the 
bulk of the Liberal party, including Lord Spencer (in spite of 
all that he had said and done) and Sir G. Trevelyan (in spite 
of his Hawick speech). In the circumstances the best chance 
for Home Rule was not to stir the land question. Cecil Rhodes, 
hoping to help imperial federation, gave Parnell £10,000 for 
the cause In September 1887 a not arising out of the “ plan 
of campaign ” took place at Mitchelstown The police fired, 
and two lives were lost, Mr Henry Labouchere and Mr (after- 
wards Sir John) Brunner, both members of parliament, being 
present at the time. The coroner’s jury brought in a verdict 
against the police, but that was a matter of course, and the 
government ignored it A telegram sent by Gladstone a little 
later, ending with the words “ remember Mitchelstown,” created 
a good deal of feeling, but it did the Home Rulers no good. 
In October Mr Chamberlain visited Ulster, where he was received 
with enthusiasm, and delivered several stirring Unionist speeches. 
In November Lord Hartington and Mr Goschen were in Dublin, 
and addressed a great loyalist meeting there 
In July 1888 an act was passed apjwmting a commission, 
consistmg of Sir James Hannen, Mr Justice Day and Mr Justice 
A. L. Smith, to inquire into certain charges made by 
Commit- Times against Parnell and his party. What 
tioa. * caused most excitement was the publication by The 
Times on the 15th of May 1887 of a facsimile letter 
purporting to have been written by Parnell on the 15th of 
May 1882, mne days after the Phoenix Park murders. The 
wnter of this letter suggested that his open condemnation 
of the murders had been a matter of expediency, and that 
Burke deserved his fate. Parnell at once declared that this was 
a forgery, but he did nothing more at the tune Other alleged 
incriminating letters followed The case of O'Donnell v. Walter, 
tried before the Lord Chief Justice of England m July 1888, 
brought matters to a head, and the special commission followed. 
The proceedii^ were necessanly of enormous length, and 
the commissioners did not report until the t^th of February 
1890, but the question of the letters was decided just twelve 
months earlier, Richard Pigott, who shot hunself at Madrid, 
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having confessed to the forgeries. A few days later, on the 
8th of March 1889, Parnell was entertained at dinner by the 
Eighty Club, Lords Spencer and Rosebery being present , 
and he was well received on English platforms when he chose 
to appear. Yet the special commission shed a flood of light on 
the agrarian and Nationalist movement in Ireland. Eight 
members of parliament were pronounced by name to have 
conspired for the total political separation of the two islands. 
The whole party were proved to have disseminated newspapers 
tending to incite to sedition and the commission of crime, 
to have abstained from denouncing the system of intimidation, 
and to have compensated persons injured m committing crime 
(Sec Parnell.) 

The conduct of the agrarian war had in the meantime almost 
passed from Parnell’s hands. The “ plan of campaign ” was 
not his work, still less its latest and most remaik- 
able exploit. To punish Mr Smith-Barry (afterwards Tipperary. 
Lord Barrymore) for his exertions in favour of a brother 
landlord, his tenants in Tipperary were ordered to give up 
their holdings A sum of £50,000 was collected to build “ New 
Tipperary,” and the fine shops and flourishing concerns in 
the town were deserted to avoid paying small ground-rents. 
The same course was pursued with the farmers, some of whom 
had large capitals invested. Mr William O’Brien presided at 
the maugural dinner on the 12th of April, and some Enghsh 
M P ’3 were present, but his chief supporter throughout was 
Father Humphreys. Parnell was invited, but neither came 
nor answered No shopkeeper nor farmer had any quarrel 
with his landlord. “ Heretofore,” a tenant wrote in The Times 
in the following December, “ people were boycotted for taking 
farms ; I am h«ycotted for not giving up mine, which I have 
held for twenty-five years. A neighbour of mine, an English- 
man, IS undergoing the same treatment, and we alone We are 
the only Protestant tenants on the Cashel estate The re- 
mainder of the tenants, about thirty, are clearing everything 
off their land, and say they will allow themselves to be evicted ” 
In the end the attack on Mr .Smith-Barry completely failed, 
and he took back his misguided tenants. But the town of 
Tipperary has not recovered its old prosperity 

I'he principal Irish measure passed in 1891 was Mr Balfour’s 
Purchase Act, to extend and modify the operation of the Ash- 
bourne acts. £30,000,000 were provided to convert 
tenants into proprietors, the instalments paid being 
again available, so that all the tenanted land m 
Ireland might ultimately be passed through if desired. The 
land Itself in one shape or another formed the security, and 
guaranteed stock was issued which the holder might exchange 
for consols The 40th clause of the Land Act of 1896 greatly 
stimulated the creation of occupymg owners in the case of 
over-incumbered estates, but solvent landlords were not m 
a hurry to sell The interests of the tenant were so carefully 
guarded that the prices obtamable were ruinous to the vendor 
unless he had other resources. The security of the treasury 
was also so jealously scrutmized that even the price which 
the tenant might be willmg to pay was often disallowed. Thus 
the Land Commission really fixed the price of all property, and 
the last vestige of free contract was obliterated. Compulsory 
purchase became a popular cry, especially in Ulster, Owners, 
however, could not with any pretence of justice be forced to 
sell at ruinous prices, nor tenants be forced to give more than 
they thought fair If the state, for purposes of its own, insisted 
upon expropriating all landlords, it was bound to find the differ- 
ence, or to enter upon a course of undisguised confiscation. 
The Purchase Act was not the only one relied on by Mr Balfour. 
The Light Railways Act, passed by him in 1890, did much to 
open up some of the poorest parts of the west, and the temporary 
scarcity of that year was dealt with by relief works. 

An action b^n by Parnell against The Times was settled 
by the payment of a substantial sum. The Nationalist leader 
seemed to stand higher than ever, but the writ in the divorce 
proceedings, brought by Captain O’Shea against his wife, with 
the Irish leader as co-resp^dent, was hai^ng over him. To 
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pubkc astonishment, when the case came on for trial there was 
no defence, and on the Z7tfa of November 1890 a decree mn 
was granted. Pamcirs subsequent noaniage with 
do^tait. respondent before a registrar did him no good 
with his Roman Catholic supporters. The Irish 
bishops remained silent, while in England the “ Nonconformist 
conscience” revoked. Three days after the verchet a great 
meeting was held m the Lemster Hall, Dublin, attended by 
25 members of the Irish parhanienUry party. The result 
was an enthusiastic vote of confidence in Parnell, moved by 
Mr Justin McCarthy and seconded by Mr T. M. Healy. Five 
days later he was uminimously re-elected chairman by his party 
in parliament, but the meeting was scarcely over when Glad- 
stone’s famous letter to Mr Morley became public 'I'he writer 
in effect demanded Parnell’s resignation of the leadership as 
the condition upon which he could continue at the head of 
the Liberal party. He had to choose between the Nonconformist 
vote and the Irish leader, and he preferred the former. Next 
day the secession of the Irish members from their chief began. 
Long and acrimonious debates followed m committee-room 
15, and on the 6th of December Parnell was left in the chair 
with only 26 supporters, 'fhe majority of 45 members — Anti- 
Pamellites, as they came to be called — went into another room, 
unammously deposed him, and elected Mr Justin M'Carthy 
in his place. Parnell then tx^an a campaign as hopeless as 
that of Napoleon alter Leipzig He seized the office of Untied 
Ireland m person. The Fenian clement was with him, as he 
admitted, but the clergy were against him, and the odds were j 
too great, especially against a Protestant politician. His j 
candidate m a by-election at Kilkenny was beaten by nearly 
two to one, and he himself was injured in the eyes by lime 
being thrown at him Similar defeats followed at Sligo and 
Carlow He went over to France to meet Messrs Dillon and 
O’Hncn, who had not yet taken sides, but nothmg was agreed 
to, and m the end both these former followers went against 
him. Every Saturday he went from London to Dublin and 
addressed some Sunday meeting in the country. The last was 
on the 27th of September. On the 6th of October i8qi 
he died at Brighton, from the effects of a chill following on 
overwork and excitement. His funeral at Glasnevin was 
attended by 200,000 people At the general election of 1892, 
however, only 9 Pamelhtes — the section which under Mr John 
Redmond remained staunch to his memory — were returned 
to parliament. 

The “ Parnellite split,” as it was called, proved fatal to 
the cause of Home Rule, for the Nationalist party broke up 
into factions. No one of the sectional leaders commanded 
general confidence, and personal nvalries were of the bitterest 
kind. An important result of these quarrels ivas to stop the 
supply of American money, without which neither the I-and 
I.eague nor the Home Rule agitation could have been worked. 
'The Unionist party had adopted a policy of local government 
for Ireland while opposing legislative mdependence, and a bill 
was introduced into the House of Commons by Mr Balfour 
m February 1892 The prmciple was affirmed by a great 
majority, but the measure could not then be proceeded with. 
At the general election m July the Gladstonians and Natumalists 
together obtained a majority of 40 over Cemservatives and 
Liberal Unionists. Lord Salisbury resigned in Ai^st, and 
was succeeded by Gladstone, with Lord Houghton (afterwards 
earl of Crewe) as lord-heutenant and Mr John Morley as chief 
secretary. The Crimes Act, which had already been relaxed, 
was altogether suspended, and the proclamation declaring the 
National League illegal was revoked. The lord-lieutenant, 
on taking up his quarters in Dublm, refused a loyal address 
because of its Unionist tone , and m October the govemment 
issued a commission, with Mr Justice Mathew as chairman, 
whidi had the restoration of the evicted tenants as its avowed 
object. Two of the commissibners very shiwtly resigned, and 
whole inquiry became somewhat faracal. It was given 
in evidence that out of £234,431 collected under the plan of 
campatim only £125,000 had been given to evicted tenants. 


In February 1893, on the application of the sheriff of Kerry, 
an order from DufahnCastle, refusing protection, was pronounc^ 
ilkgal ut the Queen’s Bench, and persona issuing it were declared 
hable to criminal prosecution. In the same month Gladstone 
mtrodaced his secWl Home Rule Bill, which pro- , 

posed to retain 80 Irish members m the imperial 
parliament instead of 103, but they were not to vote 
on any proceedings expressly confined to Great Britain. On 
the 8th of April 1886 he had told the House of Commons Diat 
It ** passed the wit of man ” to draw a practical distinction 
between imperial and non-imperial affairs. On the 20th of July 
1888 he informed the same assembly that there was no difficulty 
m domg so It had become evident, m the meantime, to number- 
less Englishmen that the exclusion of the Irish members would 
i mean virtual separation. The plan now proposed met with 
no greater favour, for a good many English Home Rukrs had 
been mamly actuated all along by the wish to get the Irish 
members out of their way. The financial provisions of the 
bill were objected to by the Nationalists as tendmg to keep 
Ireland m bondage. 

During the year 1892 a vast number of Unionist meetings 
were hdd throughout Ireland, the most remarkable being 
the great Ulster convention in Belfast, and that of the three 
other provinces in Dublin, on the 14th and 23rd of June. On 
the 22nd of Apnl 1893, day after the second reading of 
the bill, the Albert Hall in London was filled by enthusiastic 
Unionist delegates from all parts of Ireland. Next day the 
visitors were entertained by lord Salisbury at Hatfield, the 
duke of Devonshire, Mr Balfour, Mr Goschen and Mr Chamber- 
lain being present. Between the second reading and the third 
on ist September the government majority fell from 43 to 3^ 
A great part of the bill was closured by what was known as the 
device of the “ gag ” without discussion, although it occupied 
the House of C^mons altogether eighty-two nights. It w.is 
thrown out by the Lords by 419 to 41, and the country un- 
doubtedly acquiesced in their action On the 3rd of March 

1894 Gl^stone resigned, and Lord Rosebery (q v ) became 
prime mmister. A bill to repeal the Crimes Act of 1887 was 
read a second time in tlie Commons by 60, but went no farther 
A comnuttee on the Irish Land Acts was closured at the end of 
July by the castmg vote of the chairman, Mr Morley, and 
the minority refused to join in the report The hill to restore 
the evicted tenants, which resulted from the Mathew Com- 
mis.sion, was reject^ m the Lords by 249 to 30. In March 

1895 Mr Morley introduced a Land Bill, bit the govemment 
majority continued to dwindle Another Crvnes Act Repeal 
Bill passed the second reading m May by only 222 to 208. In 
July, however, the govemment were defeated on the question 
of the supply of small-arms ammunition. A general election 
followed, which resulted m a Unionist majority of 150. The 
Liberal Unionists, whose extinction had once been so con- 
fidently foretold, had increased from 46 to 71, and the Pamelhtes, 
m spite of the most violent clerical opposition, from 9 to 12. 
Lord Cadogan became brd-lieutenant of Ireland, and Mr Gerald 
Balfour — ^who announced a policy of “ killing Home Rule by 
kindness ” — chief secretary. 

In the session of 1896 a new I.And Act was added to the 
statute-book. The general effect was to decide most drsputed 
points in favour of the tenants, and to repeal the . 
exceptions made by former acts m the landlord’s 
favour. Dairy farms, to mention only a few of the 
most important points which had been hithprto excluded, 
were admitted within the scope of the Land Acts, and purely 
pastoral holdmgs of between £50 and ^loo were for the first 
time included. A presumption of law m the tenant’s favour 
was created as to improvements made since 1850 The 40th 
dause introduced the prmciple of compulsory sale to the tenants 
of estates ui the bands of receivers. Th« tendency of this 
provision to lower the value of all property was partfy, but only 
partly, neutralteed the firmness of the land judge. The 
landlords of^Treliuid, who had made so many sacrifices and 
worked so hMd to return Lord Salisbury to power, felt that 
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the measure was hardly what they had a right to expect from 
a Unionist admuustration. In ^tur opinion it nnsettied the 
agncultuial mind, asid encouraged judioal tenants to go to 
law at the expiration of the first fifteen years’ term instead of 
bargaming anucably with their huidlords. 

In. the autumn at this year was published the report of the 
royal commission on the financial rehUauns between England 
and Ireland. Mr Hugh C E. Childers was the onginal 
ntatuam, c^^uTnan of this commission, which was appointed 
m 1894 with the object of determining the fiscal 
contribution of Ireland under Horae Rule, and after his death 
m 1896 ITie O’Conox Don presided. The report — or rather 
the collection of mmority reports — ^gave some countenance 
to those who held that Ireland was overtaxed, and tliere was 
a strong agitation on the subject, m which some Irish Umomsts 
joined without perceiving the danger of treating the two islands 
as “ separate entities ” No individual Inslunan was taxed 
on a higher scale than any corresponding atisien of Great Britain. 
No tax, either on commodities or property, was higher in Ireland 
than in England. The alleged grievance was, however, ex- 
ploited to the utmost extent by the Nationalist party In 
1897 a rOyai commission, with Sir Edward P'ry as chair- 
man, was appointed to inqmre into the operation of the Land 
Acts Volummous evidence was taken in different parts of 
Ireland, and the commissioners reported in the ftdlowmg 
year The methods and procedure of the Land Commission 
were much criticised, and many recommendations were made, 
but no legislation followed This inquiry proved, what 
few in Ireland doubted, that the pnees paid for occupancy 
interest or tenant right increased as the landlord’s rent was 
cut down 

The session of 1898 was largely occupied with the discussion 
of a bill to establish county and district councils on thc^ lines 
Local English Act of 1888. The fiscal jurisdiction 

aovom- of grand juries, which had lasted for more than two 
moot Act centuries and a half, was entirely swept away. Local 
issa. government for Ireland had always been part of 
the Unionist programme, and' the vote on the abortive bill 
189a had committed parliament to legislation It may, 
nevertheless, be doubted whether enough attention! was paid 
to the local peculiarities of Ireland, and whether English pre- 
cedents were not too closely followed In Ireland the poor- 
rate used to be divided between landlord and tenant, except 
on holdings valued at £4 and under, in which the landlord paid 
the whole. Councils dected by small farmers were evidently 
unfit to impose taxes so assessed, 'fhe poor-rate and the county 
cess, which latter wa.s mostly paid by the twiants, were con- 
sohdated, and an agricultural grant of £730,000 was voted by 
parliament in order to relieve both parties. The consolidated 
rate was now paid by the occupier, who would profit by economy 
and lose by extravagance. The towns gamed nothing by 
the> agricultural grant, but union rating was estabhshed' for 
the first time, 'i^e net result of the county council elections 
in the spring of 1899 was to displace, except in some northern 
counties, nearly all the men who had' hitherto done the local 
busmess. Nationalist pledges were exacted, and long service 
as a grand juror was an almost certain bar to election The 
Irish gentry, long excluded, as landlords and Unionists, from 
political' life, now felt to a great extent that they had no field 
for activity in local affairs. The- new councils very generally 
passed resolutions of sympathy with the Boers in the South 
African' war. Tha one most oft^ adopted, though sometimes 
rejected as too mild, was that of the Limerick corporation, 
hoping “ that it may end in another Majuba Hill.” Efforts 
not wholly unsuccessful were made to hinder fecruitting in Iceland, 
and every reverse or repulse of British arms was greeted with 
Nationalist t^iplause^ 

The scheme for a Roman Catholifc University —of which 
Mr Arthur Balfour, speakii^ for himself and not for the'gov>em- 
ment^ made hims^ a prominent champion— was much can^^- 
vassedm 1899) but it came to nothing. It had not been forgotten 
that this question wrecked the Liberal party in 1874. 


The chief Insh measure of 1899 was an Agricultural and 
Technical Instruction Act, which estaWwhed a new depart- 
ment (sec the section Economics above) with the 
chief secretary at its head and an elaboiate system 
of local committees. Considerable funds were made tuUur*. 
available, and Mr (afterwards Sir) Horace Plunkett, 
who as an independent Conservative member had been active 
in promoting associations for the improvement of Irish methods 
in this direction, became the first vice-president The new 
county councils were generally induced to further attempts 
at technical mstruction and to assist them out of the rates, 
but progress in this direction was necessarily slow m a country 
where orgnmzed industries ha^'e hitherto been so few In 
agriculture, and especially in cattle-breeding, improvement 
was formerly due mainly to the landlords, who had now been 
deprived by law of much of tlieir power llie gap has been partly 
filled by the new department, and a good deal has been done 
Some experience has been gained not only through the voluntary 
associations promoted by Sir H. Plunkett, but also from the 
Congested Distnets Board founded under the Land Purchase 
Act of 1891 This board has power within the districts affected 
by It to foster agnculture and fisheries, to enlarge holdings, 
and to buy and hold land In March 1899 it had from first 
to last laid out a little more than half a million The prini ipal 
source of income was a charge of £41,250 a year upon the Insh 
Church surplus, but the establishment expenses were paid by 
parliament. 

At the opening of the session in January 1900 there was 
a formal reconciliation of the Dillonite, Healyite, and Red- 
mondite or Parnellite factions It was evident 
from the speeches made on the occasion that there 
was not much cordiality between the various leaders, but 
the outward sohdanty of 'the party was calculated to bring 
in renewed sul>scnption8 both at home and from America 
It was publicly agreed that England’s difficulty in South Africa 
was Ireland’s opportunity, and that all should abstain from 
supporting an amendment to the address which admitted 
that the war would have to be fought out Mr John Redmond 
was chosen chairman, and the alliance of Nationalists and 
Gladstonian Liberals was dissolved The United Irish League, 
founded in Mayo m 1898 by Mr William O'Bncn, had recently 
become a sort of rival to the parliamentary party, its avowed 
object being to break up the great grass farms, and its methods 
resembling those of the old Land League 

The most striking event, however, in Ireland m the earlier 
part of 1900 was Queen Victoria’s visit Touched by the gallantry 
of the Insh regiments m South Africa, and moved to some extent, 
no doubt, by the presence of the duke of Connaught in Dublin 
as commantler-m-chief, the queen determined in April to make 
up for the loss of her usual spring holiday abroa-d by paying 
a visit to Ireland The last time the queen had been in Dublin 
watr m 1861 with the Prmce Consort. Since then, besides the 
visit of the prmce and princess of Wales in- 1885, ^ince Albert 
Victor and Prince George of Wales had visited Ireland in 1887, 
and the duke and duchess of York (afterwards prince and 
pnneess of Wales) in 1897 ; but the lack of any permanent 
royal residence and the kmg-contmued absence of the sovereign 
m person had aroused repeated comment. Directly the an- 
nouncement of the queen’s intention was made the greatest 
public interest was taken m the project. Shortly before St 
Patriefc’s Day the queen issued an order which intensified this 
interest, that Irish soldiers might m future wear a sprig of 
shamrrodc in their headgear on this national festival For 
some yews past the wearing of the green had been regarded 
by thic army authorities as improper, and friction had con- 
sequently occurred, but the queen's order put an end in a 
graceful manner to what had formerly been a grievance The 
result was that St Patrick’s Day was celebrated m I^ondon and 
throughout the empite as it never had been before, and when 
the queen went over to DuWin at the beginning of April she 
was received with the greatest enthusiasm. 

The general eteotion later in the year mode no practical 
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difference m the strength of parties, but Mr George Wyndham 
took Mr Gerald Balfour’s place as chief secretary, without a 
seat in the Cabinet. Both before and after the election the 
United Irish League steadily advanced, fresh branches con- 
tinually springing up 

The visit of Mr Redmond and others to America m 1901 
was not believed to have brought in much money, and the 
activity of the League was more or less restramed 
ywa. funds. Boycotting, however, became 

rife, especially in Sligo, and paid agents also pro- 
moted an agitation against grass farms in Tipperary, cWe 
and other southern counties. In Roscommon there was a 
strike against rent, especially on the property of Lord De Freyne. 
This was due to the action of the Congested Distncts Board m 
buying the Dillon estate and reducing all the rents without 
consulting the effect upon others. It was argued that no one 
else’s tenants could be expected to pay more. Some pro- 
secutions were undertaken, but the government was much 
criticized for not using the special provisions of the Crimes 
Act; and in April 1902 certain counties were “proclaimed” 
under it In February 1902 Lord Rosebery definitely repudiated 
Home Rule, and steps to oppose his followers were at once 
taken among Irish voters in English constituencies. 

Lord Cadogan resigned the viceroyalty in July 1902, and 
was succeeded by Lord Dudley In November Sir Antony 
Macdonnell (b 1844), a member of the Indian Council, became 
under - secretary to the lord - lieutenant During a long and 
successful career in India (1865-1901) Sir Antony had never 
concealed his Nationalist proclivities, but his appointment, 
about the form of which there was nothing peculiar, was favoured 
by Lord Lansdowne and Lord George Hamilton, and ultimately 
sanctioned by Mr Balfour, who had been prime minister since 
Lord Salisbury’s resignation in July. About the same time 
a conference took place in Dublin between certain landlords 
and some members of the Nationalist party, of whom Mr W. 
O’Brien was the most conspicuous. Lord Dunraven presided, 
and It was agreed to recommend a great extension of the Land 
Purchase system with a view to give the vendor as good an 
income as before, while decreasing the tenants’ annual burden 
This was attempted in Mr Wyndham’s Land Purchase Act 
of 1903, which gave the tenants a material reduction, a bonus 
of 12 % on the purchase - money being granted to vendors 
from funds provided by parliament. A judicial decision made 
It doubtful whether this percentage became the private property 
of tenants for life on settled estates, but a further act passed 
in 1904 answered the question in the affirmative. After this 
the sale of estates proceeded rapidly In March 1903 was 
published the report of the Royal Commission on Irish University 
Education appointed two years before with Lord Robertson 
as chairman. Trinity College, Dublin, being excluded from 
the inquiry. The report, which was not really unanimous, 
was of little value as a basis for legislation. It recommended 
an examining university with the Queen’s Colleges at Belfast, 
Cork and Galway, and with a new and well-endowed Roman 
Catholic college in Dublin 

In August was formed the Irish Reform Association out of 
the wre^age of the late Land Conference and under Lord 
Dunraven’s presidency, and it was seen that Sir 
••D9votU’ A. Macdonnell took a gre.it interest in the proceedings, 
r/oo " Besides transferrmg private bill legislation to Dublm 
gaeatioa. Scottish plan, to which no one in Ireland 

objected, it was proposed to hand over the internal expenditure 
of Ireland to a financial council consisting half of nominated 
and half of elected members, and to give an Irish assembly 
the initiative m public Irish bills. Ihis policy, which was 
called Devolution, found little support anywhere, and was 
ultimately repudiated both by Mr Wyndham and by Mr Balfour. 
But a d^cult parliamentaiy crisis, caused by Iri.«ih Unionist 
suspicions on the subject, was only temporarily overcome 
by Mr Wyndham’s resignation in March 1905. Mr Walter j 
Long succeeded hun One of the chief questions at issue was 
the position actually occupied by Sir Antony Macdonnell. The | 
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new chief secretary, while abstaining from displaang the under- 
secretary, whose encouragement of “ devolution ” had caused 
considerable commotion among Unionists, announced that 
he considered him as on the footing of an ordinary and sub- 
ordinate civil servant, but Mr Wyndham had said that he was 
“ invited by me rather as a colleague than as a mere under- 
secretary to register my will,” and Lord Lansdowne that he 
“ could scarcely expect to be bound by the narrow rules of 
routine which are applicable to an ordinary member of the 
civil service.” While Mr Long remained m office no further 
complication arose, but m 19^ (Sir A. Macdonnell being re- 
tained in office by the Liberal government) his Nationalist 
leanings again became prominent, and the responsibility of the 
Unionist government m introducing him into the Irish adminis- 
tration became a matter of considerable heart-burning among 
the Unionist party. 

Mr Balfour resigned in December 1905 and was succeeded 
by Sir Henry Campbell-Bannerman, Lord Aberdeen becoming 
lord-lieutenant for the second time, with Mr James Bryce as 
chief secretary. The general election at the begmnmg of 1906 
was disastrous to the Unionist party, and the Liberd govern- 
ment secured an enormous majority. Mr Walter Long, un- 
seated at Bristol, had made himself very popular among Irish 
Unionists, and a seat was found him in the constituency of 
South Dublin. Speaking m August 1906 he raised anew the 
Macdonnell question and demanded the production of all 
correspondence connected with the under-secretary’s appoint- 
ment Sir A Macdonnell at once admitted through the news- 
papers that he had in his possession letters (rumoured to be 
“ embarrassing ” to the Unionist leaders) which he might 
publish at his own discretion , and the discussion as to how 
lax his appointment by Mr Wyndham had prejudiced the 
Unionist cause was reopened in public with much bitterness, 
m v.ew of the anticipation of further steps in the Home 
Rule direction by the Liberal ministry. In 1908 Sir Antony 
resigned and was created a peer as Baron Macdonnell Soon 
after the change of government m 1906 a royal commission, 
with ex- Lord Justice Fry as chairman, was appointed to inves- 
tigate the condition of Trinity College, DuWin, and another 
under Lord Dudley to mquire into the question of the congested 
districts 

Mr Bryce being appointed ambassador to Washmgton, 
Mr Birrell faced the session of 1907 as chief secretary. Before 
he left office Mr Bryce publicly sketched a scheme of his own 
for remodelling Irish University Education, but his scheme 
was quietly put on the shelf by his successor and received almost 
universal condemnation Mr Birrell began by introducing 
a bill for the establishment of an Irish Cbuncil, which would 
have given the Home Rulers considerable leverage, but, to the 
surprise of the English Liberals, it was summarily rejected by a 
Nationalist convention in Dublm, and was forthwith abandoned. 
The extreme piarty of Sinn Fein (“ ourselves alone ”) were against 
It because of the power it gave to the government officials, 
and the Roman Catholic clergy because it involved local control 
of primary education, which would have imperilled their position 
as managers. An Evicted Tenants Bill was however passed 
at the end of the session, which gave the Estates Commissioners 
unprecedented powers to take land compulsorily. In the late 
summer and autumn, agitation in Ireland (led by Mr Ginnell, 
M.P ) took the form of driving cattle off large grass farms, as 
part of a campaign against what was known as “ ranching.” 
This reckless and lawless practice extended to several counties, 
but was worst m Galway and Roscommon. Tlie government 
was determined not to use the Crimes Act, and the result was 
that offenders nearly always went unpunished, benches ol 
magistrates being often swamped by the chairmen of district 
councils who were ex officto justices under the act of 1898. 

The general election of 1910 placed the Liberal and Unionist 
parties m a position of almost exact equality m the House 
of Commons, and it was at once evident that the Nationalists 
under Mr Redmond’s leadership would hold the balance ol 
power and coijtrol the fortunes of Mr Asquith’s government. 
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A small body of “ independent Nationalists,” led by Mr William 
O’Brien and Mr T. M Healy, voiced the general dislike in Ireland 
of the budget of 1909, the rejection of which by the House of 
Lords had precipitated the dissolution of parliament. But 
although this band of free-lances was a menace to Mr Redmond’s 
authority and to the solidarity of the ” pledge-bound ” Irish 
parliamentary party, the two sections did not differ in their 
desire to get rid of the “ veto ” of the House of Lords, which 
they recognized as the standing obstacle to Home Rule, and 
which It was the avowed policy of the government to abolish. 
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IRELAND, CHURCH OF. The ancient Church of Ireland 
(described m the Irish Church Act 1869 by this its histone 
title) has a long and chequered history, which it will be interest- 
ing to trace in outline The beginnings of Christianity in 
Ireland are difficult to trace, but there is no doubt that the first 
Christian missionary whose labours were crowned with any 
considerable success was Patnek (fl c. 4^0), who has always 
been reckoned the patron saint of the country For six tinturies 
the Church of which he was the founder occupied a remarkable 
position m Western Christendom. Ireland, m virtue at once 
of Its geographical situation and of the spirit of its people, was 
less affected than other countries by the movements of European 
thought, and thus its development, social and religious, was 
largely mdependent of foreign mfluences, whether Roman 
or English, in full communion with the I.atin Church, the 
Irish long preserved many peculiarities, suih as their monastic 
system and the date at whu h Easter was kept, which distinguished 
them in discipline, though not conspicuously in doctrine, from 
the Christians of countries more immediately under papal 
control (see Ireland . Early History) The incessant incursions 
of the Danes, who were thf scourge of the land for a period of 
nearly three hundred years, prevented the Church from redeem- 
ing the promise of her infancy ; and at the date of the English 
conquest of Ireland (1172) she had lost much of her ancient 
zeal and of her independence. By this time she had come more 
into line with the rest of Europe, and the Svnod of Cashel 
put the seal to a new policy by its acknowledgment of the 
papal jurisdiction and by its decrees assimilating the Church, 
in ritual and usages, to that of Englanil 'There was no thought 
of a breach of continuity, but the distinctive features of Celtic 
Christianity gradually disappeared from this time onwards 
English influence was strong only m the region round I^ublm 
(known as the Pale) , and beyond this district the Irish w'ere 
not disposed to view with favour any ecclesiastical reforms 
which had their ongin m the sister country. 'Thus from the 
days of Henry VIII the Reformation movement was hindered 
m Ireland by national prejudice, and it never succeeded m 
gaming the allegiance of the Irish people as a whole The 
policy which directed its progress was blundering and stupid, 
and reflects little credit on the English statesmen who were 
responsible for it. No attempt was made to commend the 
pnnciples of the Reformation to the native Irish by conciliating 
national sentiment ; and the policy which forbade the transla- 
tion of the Prayer Book into the Irish language, and suggested 
that where Enghsh was not understood Latin might be used 
as an alternative, was doomed to failure from the beginning 
And, m fact, the reformed church of Ireland is to this day the 
church of a small section only of the population. 

'The Reformation period begms with the passing of the Irish 
Supremacy Act 1537. As in England, the changes in religion 
of successive sovereigns alternately checked and promoted 
the progress of the movement, although in Ireland the mass 
of the people were less deeply affected by the rehgious con- 
troversies of the times than in Great Britain. At Marv’s ac- 
cession five bishops either abandoned, or were deprived of, 
their sees ; but the Anglo-Insh who remained faithful to the 
Reformation were not subjected to pereecution such as w'ould 
have been their fate on the other side of the Channel. Again, 
under Elizabeth, while two bishops (William Walsh of Meath and 
Thomas Leverous of Kildare) were depnved for open resistance 
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to the flew order of things, and while stern measures were taken 
to suppress treasonable plotting against the constitution, the 
uniform policy of the government in ecclesiastical matters was 
one of toleration. James I. caused the Supremacy Act to 
be rigorously enforced, but on poUtical ratlier than on religious 
grounds. In distant parts of Ireland, indeed, the unrefonned 
order of service was often used without interference from the 
secular authority, although the bishops had openly accepted 
the Act of Uniformity. 

The episcopal succesision, then, was unbroken at the Reforma- 
tion. The Marian prelates are admitted on all hands to have 
been the true bishops of the Church, and in every case they 
were folbwed by a line of lawful suocessors, leading down 
to Uie present occupants of the several sees. The rival lines 
of Roman Catholic titulars are not in direct succession to the 
M^irwn bishops, and cannot lie regarded as continuous with the 
medieva’ Church. Tlie question of the continuity of the pre- 
Reformation Churcn with the Church of the Celtic period before 
the Anglo-Norman conquest of Ireland is more difficult. Ton 
out of eleven archbishops of Armagh who held office between 
1272 and 1439 were consecrated outside Ireland, and there 
is no evidence fbithcommg that any one of them derived his 
apostohe succession through bishops of the Irish Church. It 
may be stated with confidence that the present ( hurch of Ireland 
IS rfie direct and legitimate successor of the Church of the 14th 
and 15th centuries, but it cannot so dearly be demonstrated 
that any existing orgunizatKin is continuous with the Church 
of St Patrick. In the reign of James I the f rst Convocation 
of the clergy was summoned in Ireland, of which assembly the 
most notable act was the adoption of the “ Irish Articles ” 
(161^). These had been drawn up by Usher, and were more 
decidedly Calvinistic in tone than the Thirty-mne Articfes, 
which were not adopted as stand^ds in Ireland until 1634, 
when Strafford forced them on Convocation During the 
Commonwealth period the bishoprics which liecame vaicant 
were not filled ; but on the accession of Charles 11 the Church 
was strengthened by the translation of John Bramhall (the 
most learned and zealous of the prelates) from Derry to the 
primatial see of Armagh, and the consecration of twelve other 
bishops, among whom was Jeremy Taylor. The short period 
during which the policy of James II. prevailed in Ireland was 
one of disaster to the Church , but under William and Mary 
she regained her former position She had now. been reformed 
for more than 100 years, but liad made little progress ; and 
the tyrannical provisions of the Penal Code introduced by 
the Engbsh government made her more unpopular than ever. 
The clergy, finding their ministrations unacceptable to the 
great mass of the population, were tempted to indolence and 
non-residence ; and although bright exceptions could be named, 
there was raudi that called for reform. To William King (1650- 
1729), bishop of Derry, and subsequently aichbishop of Dublin, 
It was mainh' due that the w'ork of the Church was reorganized, 
and the impulse which he gave it was felt all through the i8th 
century. His ecclesiastical influence was exerted m direct 
opposition to Pnmate Hugh Boulter and his school, who aimed 
at making the Established Church the instrument for the 
promotion of English political opinions rather than the spiritual 
home of the Irush people. In 1800 the Act of Union was passed 
by the Legislature ; thenceforward, until Disestablishment, 
there was but one “ United f.'hurch of ^gland and Ireland ” 
Continuous agitation for the removal of Roman Catholic 
disabilities brought about m 1833 the passing of the Church 
Temporahtws Act, one of the most important provisions of 
which was the redaction of the number of Insh archbishopnes 
from four to two, and of bishoprics from eighteen to tai, the 
funds thus released being administered by commissioners. 
In 1838 the 'Dthe Kentdiaig:c Act, which transferred the pay-^ 
ment of titles from the occupiers to the own^ of kmd, was 
passed, and thus a substantial grievance was removed It 
became mcreamngly plain, however, as years passed, that all 
such measures of relief were inadequate to allay the dissatisfac- 
tion felt by the majonty of Irishmen because of the continued 


exii^tence of the Established OiotcIl Her position had been 
{^ged to her by the Act Of Union, and she was unifoabtedly 
the hi&toncal representative >of the ancient Church of the kmd ; 
but such argomients proved wavailing m view of the visible 
fact that she had not gained the affections of the people. The 
census of x86i showed that out of a totid population of 5,798,967 
only 693,357 belonged to the EstabUshed Church, 4,505,265 
being Roman Catholics ; and once this had been made clear, 
the passmg of the Act of Disestablishment was only a question 
of tune. InCvoduced by Mr Gladstone, and passed in 1869, 
it became law on the ist of January 1871. 

The Church was thus suddoily ^own on her own resources, 
and called on to reorganize her eoclesiastical system, as well 
as to make provision for the mamtenanoe of her future clergy. 
A convention of the bishops, rlei^, and laity was summoned 
in 1870, and its first aqt was to declare the adherence of the Church 
of Irel^d to the ancient standards, and her determination to 
uphold the doctnne and discipline of the Catholic and Apostolic 
Church, while reaffirming her witness, as Protestant and Re- 
formed, against the innovations of Rome. Under the constitu- 
tion th^ agreed on, the supreme governing body of the Church 
is the General Synod, consisting of the bishops and of 208 
clerical and 416 lay representatives of the screral dioceses, 
whose local affairs are managed by subordinate Diocesan Synods 
The bishops are elected as vacancies anse, and, with certain 
restrictions, by the Diocesan Synods, the Pnmate, whose see 
IS Armagh, being chosen by the bishops out of their own number. 
The patronage of benefices is vested in boards of nomination, 
on which both the diocese and the parish are represented. Hie 
Diocesan Courts, consisting of the bishop, his chancellor, and 
two elected members, one clerical and the other lay, deal as courts 
of first instance with legal questions ; bit there is an appeal 
to the Court of the General Synod, composed of three bi^ops 
and four laymen who have held judicial office Durmg the 
years 1871 to 1878 the revision of tbc Prayer Book mainly 
occupied the attention of the General Synod ; but although 
many far-reaching resolutions were proposed by the then 
predominant Evangelical party, few changes of moment were 
earned, and none whKh affected the Church’s doctiinal position 
A two-thirds majority of both the lay and clerical vote is necessary 
before any change can be made m the formularies, and an 
ultimate veto rests, on certain conditions, with the house of 
bi&hqis. 

'fhc effects of Disestablishment have been partly good and 
partly evil On the one hand, the Church has now all the 
beasts of autonomy and is free from the anomalies incidental 
to state control Her laws are definite, and the authority 
of her judicial courts is recognized by all her members TTie 
place given to the laity m her synods has quickened m them 
the sense of respon.sibility so essential to the Church’s progress. 
And although there are few woridty inducements to men to 
take orders in Ireland, the dergy are, for the most part, the 
equals of their predecessors in social stojidlng and in intellectual 
equipment, while the standard of dera'al activity is higher 
than m pre-Disestablishmeait days. On the other hand, the 
vesting of patrrmage in large bodies like synods, or (as is the 
case in some districts) in nominators with little knowledge 
of the Church beycxid the borders of their own parish, is not 
an ideal system, althou^ it is working better as the dangers 
of parochialism and provinciality are becoming more generally 
recognized than in the early years of Disestiffilishoieiit. 

The finances are controlled by R^resentotive Church 
Body, to which the sum of £7,581,075, sufficient to provide 
life annuities for the efxisting clergy (2043 in number), amounting 
to £596,^13, was handed over by the Chuech Temporalities 
CoinniKSioners in 1870. So skilfully was this fund administered, 
and so generous were the contribution*! of cleigy and laity, 
at and since Disestablishmcrtt, that while cn 3i3t Decembw 
1906 only 136 annuitants were living, the total assets in the 
custody of the .Representative Church Body amounted at 
that (fate tO" £8,729,^1. Of this sum no less than £^,525,952 
represented th^’'free-wiU offerings of the members of the ChurA 
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for the thirty^^even years ending 3rst Deceanfber 1906. Out 
of the interest on capital, au^ented by the annual parochial 
assessments, which are administered by the cential office, pro- 
vision has to be made for two archbishops at £2500 per aimum, 
eleven bishops, who receive about £1500 each, and over 1500 
parochial clei;gy> Of the clergy only 338 are curates, while 
n6t are incumbents, the average annual income of a benefice 
being about £240, with (m most cases) a house. The large 
majority of the clergy receive their tramit^ m the Divinity 
School of Trinity College, DuWin. At the census of 1901 the 
members of the Church of Ireland numbered 579,385 out of a 
total population of 4,456,546. 

See R Mant, History nj the Church of Ireland {2 wls , I..ondon, 1S40), 
Essays on the Irish Ckwrch, by various -writers (O.'dord 1866) , 
Mancre Brady, The Alleged Conversion of the lush Btshops (London, 
1877) , A T Lee, The Irish Episcopal Succession (Dnolin, 1867) . 
G T Stokes, Ireland and the Celtic Church (London, 1888), Ireland 
and the Anglo-Norman Church (London, 1892), Some Worthies of the 
Irish Church (London, 1900) ; T Oldei^ The Church of Ireland 
(I^ndon, 189a) , J T. Ball, The Reformed Church of Ireland (London, 
1890); H.C Groves, The Titular Archbtshopsof Iieland (Diihlvn,t8g2Y, 
W Lawlor, The Reformation tti Ireland (London, 190O) , Reports of 
the Representative Church Body (Dobkn, 1872-1905) ( J H Be ) 

IRENAEUS, bishop of Lyons at the end of the 2nd century, 
was one of the most distinguished theologians of the ante- 
Nicene Church. Very little is known of his early history. 
His childhood was spent m Asia Minor, probably at or near 
Smyrna , for he himself telh us {Adv haer 111. 3, 4, and Kuseb 
Hist Ecd. v 20) that as a child he heard the preaching of Poly- 
carp, the aged bishop of Smyrna (d February 22, 156) But 
we do not know when this was He can hardly have been 
born very long after 130, for later on he frequently mentions 
having met certain Christian presbyters who had actually 
seen John, the disciple of our Lord. The circumstances under 
which he came into the West are also unknown to us ; the 
only thing which is certain is that at the time of the persecution 
of the Gallic Church under Marcus Aurelius ^177) he was a 
presbyter of Ihe church at Lyons In 177 or ^178 he went to 
Rome on a mission from this church, to make representations 
to Bishop Eleutherius m favour of a more lenient treatment 
of the Montamsts (see Montanism, Eus v 4. 2) On his 
return he was called upon to undertake the dn action of the 
church at Lyons in the place of Bishop Pothimis, who had 
perished in the persecution (Eus v. 5. 8) As bishop he earned 
on a great and fnntful work. Though the statement of Gregory 
of Tours (Hisl. Franc 1 29), that within a ^ort time he succeeded 
m converting all Lyons to Christianity, is probably exaggerated, 
from him at any rate dates the wide .spread of Chnstiaruty m 
Lyons and its neighbourhood. He devoted particular attention 
to trying to reconcile the numerous sects which menaced the 
existence of the church (see below). In the dispute on the 
question of Easter, which for a long time disturbed the Christian 
^urch both m West and East, he endeavoured by means 
of many letters to effect a compromise, and in particular to 
exercise a moderating influence on Victor, the bushop of Rome, 
and his unyielding attitude towards the dissentient churches of 
Africa, thus justifying his name of “ peace-maker ” (Eirenaios) 
(Eus. H.E. v 24 28). The date of his death is unknown. His 
martsn-dom under Septimius Severus is related by Gr^ry of 
Tours, but by no earlier writer. 

The chief woric of Irenaeus, written about 180, is his “ Refuta- 
tion and Overthrow of Gnosis, falsely so called ” (usually indi- 
cated by the name Against the Heresies). Of the Greek ongmei 
of this work only fragments survive ; it only exists in full in 
an old Latin translation, the slavish fidefity of which to a certam | 
extent makes up for the loss of the original text The treatise j 
is divided into five books: of these the first two contain a 
minute and well-informed description and criticism of die tenets 
of various heretical sects, especially the Valentinians 7 the 
other three set forth the true doctnnes of Chnstiainty, and it 
is from them that we find out the theological opinbas of the 
anthcH'. Irenaeus admits Itself that he is not a good writer. 
And indeed, as he worked, his materials assum^ such un- 
manageable proportions that he could not succeed in throwing 
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them into a satisfactory form. But however clumsily he may 
hare handled his material, he has produced a work which is 
even nowadays rightly valued as the first systematic exposition 
of Catholic belief. The foundation upon which Irenaeus bases 
hk system consists in the episcopate, tlie canon of the Old and 
New Testaments, and the rule of faith. With their assistance 
he sets forth and upholds, m opposition to the gnostic dualism, 
i.e. the severing of the aadiral and the supernatural, the Catholic 
rnoBiisnn, * e. the umty of the life of faith as willed by God. 
The “ grace of truth " (the chansnia), which the apostles had 
called down upon their first disciples by prayer and laying- 
on of hands, and which was to be impart©! anew by way of 
succession (8ia6o>^, successw) to the bishops from generation 
to gcnei-ation without a break, makes those who receive it 
living witnes.ses of the salvation offered to the faithful by ivritten 
and spoken tradition. The Senptures of the Old and New 
Testaments, rightly expounded by the church akme, give us 
an insight into God’s plan of salvation for mankind, and explain 
to us the covenant which He made on various occasions (Moses 
and Christ, or Noah, Al>raham, Moses and Christ) Finally, 
the “ rule of faith ” (regula Mei), received at baptism, contains 
m Itself all the riches of Christian truth. To distribute these, 
t e. to elucidate the role of faith as set forth in the creed, and 
further to point out its agreement with the Scripturc.s, is the 
object of Irenaeus as a theologian. Hence he lays the greatest 
stress on the conception of God’s disposition of salvation towards 
mankind (peconomta), the object of which is that mankind, 
who m Adam were sunk m sin and deatli, should m Christ, 
comprised as it were in his person, be brought back to life. 
God, as the head of the familv, so to speak, disposes of all Ihe 
Son. the Word {Logos) for ever dwelling with the Father, carries 
out His behests. The Holy Ghost {Pneuma), however, as the 
I Spirit of wisdom for ever dwelling with the Father, ccnlrols 
what the Father has appomted and the Son fulfillcti, and this 
Spint lives in the chur^. The chmax of the divine plan of 
salvation is found in the incarnation of the Word. God was 
to become man, and in Christ he became man Christ must 
be Goi’, for if not. the devil would have had a natural claim 
on him, and he would have been no more exempt fiom death 
than the other children of Adam j he must be nmi, if his blood 
were indeed to redeem us On God mcarnaie tiie power of the 
devil IS broken, and m Him is accomplished the reconciliation 
between God and man, who henoeffortb pursue.s his true object, 
namely, to become like unto God In the God-man God ha,s 
drawn men up to Himself. Into their human, fleshly and 
perishable nature imperishable bfe is thereby engrafted , it 
has become deified, and death has been changed into unmortahty. 
In the sacrament of the Lord’s Supper it is the heavenly liody 
of the God-man which is actually partaken of in the elements. 
Tills exposition by Irenaeus of the divine economy and the 
mcarnation was taken as a criterion by later theologians, espea- 
ally in the Greek Church (cf. Athanasius, Gregory of Nyssa, 
Cynl of Alexandria, John of Damascus). He himself was 
especially mfluenced by St John and St Paul. Before him the 
Fourth Gospel did not seem to exist for the Church ; Irenaeus 
made it a hving force. His conception of the Logos is not that 
of the philosophers and apologists ; he looks upon the Logos 
not as the “ reason ” of God, but as the “ voice ” with which 
the Father .speaks m the revelation to mankind, as did the 
WTiter of the Fourth Gospel. And the Pauline epi.stles are 
adopted almost bodily by Irenaeus, according to the ideas 
contained m them ; his expositions often present the appeal ance 
of a patchwork of St Paul’s ideas. Certainly, it is only one 
side of Paul’s thought that he displays to us. The great coi>- 
ceptions of justification and atonement are hardly evea* touched 
by Irenaeus. In Irenaeus is no longer heard the Jew, striving 
about and agamst the kw, who has had to break free from hia 
early tradition of Hiarisaiscn. 

Till recent times whatever other wntings and letters of 
Irenaeus are mentioned by Eusebius appeared to be lost, with 
the exception of a fragment here or there. Recently, however, 
two Armenian achoiaTs, Karapet Ter-MiHc 4 rttschian and Erwand 
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Ter-Minassianz, have published from an Armenian translation 
a German edition (Leipzig, 1907 ; minor edition 1908) of the 
work “ in proof of the apostolic teaching ” mentioned by Eusebius 
{H E, V. 26) This work, which is in the form of a dialogue with 
one Manianus, otherwise unknown to us, contains a statement 
of the fundamental truths of Christianity. It is the oldest 
catechism extant, and an excellent example of how Bishop 
Irenaeus was able not only to defend Christianity as a theoloman 
and expound it theoretically, but also to preach it to lay- 
men. 

Bibliography — The edition of the Benedictine R. Massuet 
(Pans, 1710 and 17S4, reprinted in Migne, Cursus pcUrologtae, Senes 
Gracca, vol. v,, Pans, i«57) long continued to be the standard one, 
till it was superseded by the editions of Adolph Stieren (2 vols , 
Leipzig, 1848-1853) and of W Wigan Harvey (2 vols , Cambndge, 
1857), the latter being the only edition which contains the Synac 
fragments For an English translation see the Ante-Ntcene Ltbvary 
Of modern monographs consult H. 7 iegler, Irenaeus, der Btschof 
von Lyon (Berlin, 1S71) ; Fnednch Loofs, Irenaeus- Handsekrtf ten 
(Leipzig, 1 8881 , Johannes Werner, Der Pauhntsmus des Irenaeus 
(Leipzig, 1889) ; Johannes Kunze, Dte Gotteslehre des Irenaeus 
(Leipzig, ibgi) , Ernst Klebba, Dte Anthropologie des ketltgen 
Irenaeus (Munster, 1894) , Albert Dufourcq, Satnt Irinie (Pans, 
1904) , Eranz Stoll, Dte Lehre des lletl Irenaeus von der Erldsung 
und llethgune (Mainz, 1905) , also the histones of dogma, especially 
Harnack, and Bethune-Baker, An Introduction to the Early Htstory 
of Chrtsitan Doctrtne (London, 1903) (G K.) 

IRENE, the name of several Byzantine empresses. 

I. Irene (752-803), the wife of Leo IV., East Roman emperor. 
Originally a poor but beautiful Athenian orphan, she speedily 
gained the love and confidence of her feeble husband, and at his 
death in 780 was left by him sole guardian of the empire and of 
their ten-year-old son Constantine VI. Seizing the supreme 
power in the name of the latter, Irene ruled the empire at her 
own discretion for ten years, displaying great firmness and 
sagacity m her government. Her most notable act was the 
restoration of the orthodox image-worship, a policy which she 
always had secretly favoured, though compelled to abjure it 
in her husband’s lifetime. Having elected Tarasius, one of her 
partisans, to the patriarchate (784), she summoned two church 
councils. The former of these, held in 786 at Constantinople, 
was frustrated by the opposition of the soldiers. The second, 
convened at Nicaea in 787, formally revived the adoration of 
images and reunited the Eastern church with that of Rome. 
As Constantine approached maturity he began to grow restive 
under her autocratic sway. An attempt to free himself by force 
was met and crushed by the empress, who demanded that the 
oath of fidelity should thenceforward be taken in her name alone. 
The discontent which this occasioned swelled m 790 into open 
resistance, and the soldiers, headed by the Armenian guard, 
formally proclaimed Constantine VI as the sole ruler. A hollow 
semblance of friendship was maintained between Constantine 
and Irene, whose title of empress was confirmed in 792 ; but 
the rival factions remained, and Irene, by skilful intrigues with 
the bishops and courtiers, organized a powerful conspiracy on 
her own behalf. Constantme could only flee for aid to the pro- 
vinces, but even there he was surrounded by participants m 
the plot. Seized by his attendants on the Asiatic shore of the 
Bosporus, the emperor was carried bade to the palace at Con- 
stantinople ; and there, by the orders of his mother, his eyes were 
stabbed out. An eclipse of the sun and a darkness of seventeen 
days’ duration weie attributed by the common superstition to 
the horror of heaven. Irene reigned in prosperity and splendour 
for five years She is said to have endeavoured to negotiate a 
marriage between herself and Charlemagne ; but according to 
'Iheophanes, who alone mentions it, the scheme was frustrated 
by Aetius, one of her favourites. A projected alliance between 
Constantine and Charlemagne’s daughter, Rothrude, was m turn 
broken off by Irene. In 802 the patricians, upon whom she had 
lavished every honour and favour, conspired i^amst her, and 
placed on the throne Nicephorus, the minister of finance. The 
haughty and unscrupulous princess, “ who never lost sight of 
political power m the height of her religious zeal,” was exiled 
to Lesbos and forced to support herself by spinnir^. She 
died the following year. Her zeal in restonng images and 


monasteries has given her a place among the samts of the Greek 
church. 

See E Gibbon, The Decltne and Fall of the Roman Emptre (ed. 
J Bury, London, 1896), vol v , G Finlay, Htstory of Greece (ed 
1877 Oxford), vol li : F C Schlosser, Geschtchte der btlderstiir- 
menden Katser des ostrdmtschen Retches (Frankfort, 1812) , J D 
Phoropoulos, ainoKpireipa 'Pwfioluv (Leijwag, 1887) , J B 

Bury, The I ater Roman Emptre (London, 1889), ii 480-498 , C Diehl, 
Ftguresbysanitnes {Pant, igo 6 ),pp, y7-iog (MO B C) 

2. Irene (c. io66-c. 1120), the wife of Alexius I The best- 
known fact of her life is the unsuccessful intrigue by which she 
endeavoured to divert the succession from her son John to 
Nicephorus Bryenmus, the husband of her daughter Anna. 
Having failed to persuade Alexius, or, upon his death, to carry 
out a coup d'etat with the help of the palace guards, she retired 
to a monastery and ended her life in obscurity. 

3. Irene (d. 1161), the first wife of Manuel Comnenus. She 
was the daughter of the count of Sulzbach, and sister-in-law 
of the Roman emperor Conrad II , who arranged her betrothal. 
The marriage was celebrated at Constantinople m 1146 The 
new empress, who had exchanged her earlier name of Bertha 
for one more familiar to the Greeks, became a devoted wife, and 
by the simplicity of her manner contrasted favourably witli 
most Byzantine queens of the age 

H V Kap-Hcrr, Dte abendi&ndtsche Pohttk des Katsers Manud 
(Strassburg, 1881) 

IRETON, HENRY (1611-1651), English parliamentary general, 
eldest son of German Ireton of Attenborough, Nottinghamshire, 
was baptized on the 3rd of November 161 1, became a gentleman 
commoner of Trinity College, Oxford, in 1626, graduated B A 
in 1629, and entered the Middle Temple the same year. On the 
outbreak of the Civil War he joined the parliamentary army, 
fought at Edgehill and at Gainsborough in July 1643, was made 
by Cromwell deputy-governor of the Isle of Ely, and next year 
served under Manchester in the Yorkshire campaign and at the 
second battle of Newbury, afterwards supporting Cromwell 
in his accusations of mcompetency against the general. On the 
night before the battle of Naseby, m June 1645, succeeded 
in surprising the Royalist army and captured many prisoners, 
and next day, on the suggestion of Cromwell, he was made 
commissary-general and appointed to the command of the left 
wing, Cromwell himself commanding the right. The wing under 
Ireton was completely broken by the impetuous charge of Rupert, 
and Ireton was wounded and taken prisoner, but after the rout 
of the enemy which ensued on the successful charge of Cromwell 
he regained his freedom He was present at the siege of Bristol 
in the September following, and took an active part in the sub- 
sequent Victorious campaign which resulted m the ovei throw 
of the royal cause. On the 30th of October 1645 Ireton entered 
parliament as member for Appleby, and while occupied with 
the siege of Oxford he was, on the 15th of June 1646, married 
to Bridget, daughter of Oliver Cromwell This union brought 
Ireton into still closer connexion with Cromwell, with whose 
career he was now more completely identified. But while 
Cromwell’s policy was practically limited to making the best of 
the present situation, and was generally inclined to compromise, 
Ireton’s attitude was based on well-grounded principles of 
statesmanship. He was opposed to the destructive schemes 
of the extreme party, disliked especially the abstract and un- 
practical theories of the Republicans and the Levellers, and 
desired, while modifying their mutual powers, to retain the 
constitution of King, I^rds and Commons He uiged these 
views in the negotiations of the army with the parliament, and 
m the conferences with the kmg, being the person cHiefly entrusted 
with the drawmg up of the army proposals, including the mani- 
festo called ” The Heads of the Proposals.” He endeavoured 
to prevent the breach between the army and the parliament, 
but when the division became inevitable took the side of the 
former. He persevered m supporting the negotiations with the 
king till his action aroused great suspicion and unpopularity. He 
became at length convmced of the hopelessness of dealing with 
Charles, arid after the king’s flight to the Isle of Wight seated 
his furriier proposids with coldness and urged the parliament 



IRIARTE— IRIDACEAE 793 


to establish an administration without him Ire ton served 
under Fairfax in the second civil war in the campai^s in Kent 
and Essex, and was responsible for the executions of Lucas and 
Lisle at Colchester. After the rejection bv the king of the last 
offers of the army, he showed special zeal in bringing about his 
trial, was one of the chief promoters of “ Pride’s Purge,” attended 
the court regularly, and signed the death-warrant The regiment 
of Ireton having been chosen by lot to accompany Cromwell 
in his Irish campaign, Ireton was appointed major-general ; 
and on the recall of his chief to take the command in Scotland, 
he remained with the title and powers of lord-deputy to complete 
Cromwell’s work of reduction and replantation This he pro- 
ceeded to do with his usual energy, and as much by the severity 
of his methods of punishment as by his military skill was rapidly 
bringing his task to a close, when he died on the 26th of November 
1651 of fever after the capture of Limerick. His loss ” struck 
a great sadness into Cromwell,” and perhaps there was no one 
of the parliamentary leaders who could have been less spared, 
for while he possessed very high abilities as a soldier, and great 
political penetration and insight, he resembled in stern un- 
flinchingness of purpose the protector himself By his wife, 
Bridget Cromwell, who married afterwards General Charles 
Fleetwood, Ireton left one son and three daughters. 

Bibliography — Article by C H Firth in Diet of Nat Btog with 
authorities there quoted , Wood's Aih Oxon lu 298, and Fash, i 
451 , Cornelius Brown's Lives of Notts IVortktes, i8i , Clarke Papers 
jiublished by Camden Society , Gardiner's History of the Civil War 
and of the Commonwealth 

IRIARTE (or Yriarte) Y OROPESA, TOMAS DE (1750- 
1791), Spanish poet, was bom on the i8th of September 1750, 
at Orotava in the island of Teneriffe, and received his literary 
education at Madrid under the care of his uncle, Juan de Iriarte, 
librarian to the king of Spam. In his eighteenth year the 
nephew began his literary career by translating French plays 
for the royal theatre, and m 1770, under the anagram of Tirso 
Imarete, he published an original comedy entitled Hacer que 
hacemos In the following year he became official translator 
at the foreign office, and in 1776 keeper of the records m the 
war department In 1780 appeared a dull didactic poem in 
stlvas entitled La Mustca, which attracted some attention m 
Italy as well as at home The Fdbulas liter anas (1781), with 
which his name is most intimately associated, are composed 
in a great variety of metres, and show considerable ingenuity 
in their humorous attacks on literary men and methods ; but 
their merits have been greatly exaggerated. During his later 
years, partly m consequence of the Fdbulas, Iriarte was absorbed 
in personal controversies, and in 1786 was reported to the Inquisi- 
tion for his sympathies with the French philosophers. He died 
on the 17 th of ^ptember 1791. 

He is the subject of an exhaustive monograph (1897) by Emiho 
Cotarelo y Mon 

IRIDACEAE (the iris family), m botany, a natural order of 
flowering plants belonging to the series Liliiflorae of the class 
Monocotyledons, containing about 800 species m 57 genera, 
and widely distributed in temperate and tropical regions. The 
members of this order are generally perennial herbs growing 
from a corm as in Crocus and Gladiolus, or a rhizome as m Ins ; 
more rarely, as in the Spanish ins, from a bulb. A few South 
Afncan representatives have a shrubby habit. The flowers 
are hermaphrodite and regular as in Ins (flg. i) and Crocus 
(fig 3), or with a symmetry in the median plane as in Gladiolus. 
The petaloid perianth consists of two series, each with three 
members, which are joined below into a longer or shorter tube, 
followed by one whorl of three stamens , the inferior ovary 
IS three-celled and contains numerous ovules on an axile placenta ; 
the style is branched and the branches are often petaloid. The 
fruit (fi^. 2) IS a capsule opening between the partitions and 
contaming generally a large number of roundish or angular 
seeds. The arrangement of the parts in the flower resembles 
that in the nearly allied order Amaryllidaceae (Narcissus, 
Snowdrop, See.), but differs m the absence of the inner whorl 
of stamens. 

The most important genera are Crocus (q.v ), with about 70 


species, Ins (qv.), with aliout 100, and Gladiolus (q.v.), with 
150. Ixia, Freesia (q.v.) and Tntoma (including Monlbretia), 



Fio. I. — Yellow Ins, Jrts Pseudacorus, J nat size. 

1 Flower, from which the outer 3 Fruit cut across showing the 

petals and the stigmas have three chambers containing 
been removed, leaving the seeds. 

inner petals (a) and stamens 4 A seed. 1*4 about } nat size 

2 Pistil with petaloid stigma-s 


all natives of South Africa, are well known in cultivation. 
Stsyrinchium, blue-eyed grass, is a new-world genus extending 



Fig 2 — Seed-vessel 
(capsule) of the 
Flower-de-Luce {ms), 
opening in a loculi- 
cidal manner The 
three valves bear the 
septa in the centre and 
the opening takes 

E ’ > through the 

of the chambers. 
Each valve is formed 
by the halves of con- 
tiguous carpels. 



from arctic America to Patagonia and the Falkland Isles. One 
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species, 5 *. angusUfoltum, an arctic and temperate North American 
species, IS also native m Galway and Kerry m Ireland. Other 
British representatives of the order are ; Ins Psetidaconts 
fyellow iris), common by river-banks and ditches, 1 . foetidtsstma 
(stinking ins). Gladiolus communis, a rare* plant found in the 
New Forest and the Isle of Wight, and Romvdea Columnae, a 
small plant with narrow recurved leaves a few inches long and 
a short scape bearing one or more small re^lar funnel-shaped 
flowers, which occurs at Dawlish in Devonshire. 

IRIDIUM (symbol Ir. ; atomic weight i93‘i), one of the metals 
of the platinum group, discovered m 1802 by Smithson Tennant 
during the examination of the residue left when platinum ores 
are dissolved in aqua rsgta } the element occurs in platmum 
ores m the form of alloys of platmum and iridium, and of oanium 
and iridium. Many methods have been devised for the separa- 
tion of these metals (see PLAnNim), one of the best being that 
of H. St C. DeviUe and H. J. Debray {Compus tendus, 1874, 
78, p. 1502). In this process the osmiridium is fused with zinc 
and the excess of zinc evaporated ; the residue is then ignited 
with barium mtrate, extracted with water and boiled with nitric 
acid The iridium is then precipitated from the solution (as 
oxide) by the addition of baryta, dissolved in aqua regta, and 
precipitated as iridium ammonium chloride by the addition of 
ammomum chloride. The double chloride is fused with nitre, 
the melt extracted with water and the residue fused with lead, 
the excess of lead being finally removed by solution in nitric 
acid and aqua regta. It is a bnttle metal of specific gravity 
22 *4 (Deville and Debray), and is only fusible with great difficulty 
It may be obtained in the spongy form by igniting indium 
ammonium chloride, and this variety of the metal readily 
oxidizes when heated in air. 

Two oxides of indium are known, namely the s»squ%oxtde, Ir^O,, 
and the dioxide, IrOo. corresponding to which there are two senes 
of salts, the sesqui-saits and the irulic salts , a third senes of salts is 
also known (the iridious salts) derived from an oxide IrO Indium 
sesqutoxide, Ir^O,, is obtained when potassium indium chloride is 
heated with sodium or potassium carbonates, in a stream of carbon 
dioxide. It IS a bUush-black powder which at high temperatures 
decomposes mto the metal, dioxide and oxygen. The hydroxide, 
Ir(OH)j„ may be obtained' by the addition of caustic potash to 
indium sodium chlonde, the mixture being then' heated wi^ alcohol 
Indium dioxide, IrO», may be obtained as small needles by heatmg the 
metal to bright reefness in a current of oxygen (G Geisenhtimer, 
Comptes rendus, 1890, ixo, p. 833). The corresponding hydroxide, 
IrfOH),, IS foimed when potassium indate is boiled with ammonium 
chloride, or when the tetrachloride is boiled with caustic potash or 
sodium carbonate It is an indigo-blue powder, soluble m hydro- 
chloric acid, but insoluble in oilute mtnc and sulpaunc acids 
On the oxides see L. Wohler and W Witzmann, Zeit atiorg Chem 
1908, 57, p 333. Indium sesqutchlonde, IrCl,, is obtained when 
one of tlie corresponding double chlondes is heated with concentrated 
sulphuric acid, the mixture bemg then thrown into water It is thus 
obtained as an obve green precipitate which is insoluble in acids and 
.ilkalis Potassium indium sesqutchlonde, K3lrCl,3H.,0, is obtained 
by passing sulphur dioxide mto a suspension of potassium chlonndate 
lu water until all dissolves, and then adding potassium carbonate to 
tlie solution (C Claus, /owr prak CA«»i , 1847, 43^ p 351). It forms 
green prisms which are readily soluble m water Similar sodium and 
ammonium compounds are iolown Indium tetraehlonde, IrCl4, is 
obtained by dissolving the finely divided metal m aqua reeia , by 
dissolving the hydroxide in hydrochloric acid : and by digesting 
the hydrated sesquichlonde with nitric acid On evaporating the 
solution (not above 40® C ) a dark mass is obtamed, w'hicU contains 
a little sesquichlonde It forms double chlondes with the alkahne 
chlondes For a bromide see A Gautbier and M Riess, Ber , 1009, 
42, p 3905. Indium sulphide, IrS, is obtained when the metal is 
Ignited in sulphur vapour I^e seiqutsulphide, Ir^S,, is obtained as a 
brown precipitate when sulphuretted hydrogen is passod into a solu- 
tion of one of the sesqui-salts It is slightly soluble m potassium 
sulphide The disulphide, IrSj. is formed when powdered indnnn is 
heated with sulphur and an alkaline carbonate. It is a dark brown 

K wder Indium forms many ammine denvataves) which are ana- 
jous to the corresponding j^tlnum compounds (see M. Skobhkofi, 
Jahresb , 1852, p 428 ; W. Palmer, Ber , 1889, aa, p 13 , 1890, 23, 
p. 3810 ; iSgr, 24, p. 2090 ; Zeit. anorg Chem., iSsSs, 23, p. 211). 

Indium lA always determined quantitatively by eonveraon mto 
the metallic state. The atomic wei^t of the ehament has been de- 
termined' in vanous ways, C Seubert {Ber , 1878, ri, p 1770), by the 
analysis of potassium chlonndate obt^ing the value 192 <74, A. 
Joly {Comptes rendus. 1890, no, p. 1131) from analyses of potassium 
and ammonium chionndites, the value lefyft (0*= I3'88y, 


IRIGA,, a town of the province of Ambos Camarines, Luzon, 
Philippme Islands, on the Bicol nver, about 20 m S.E of Nueva 
CAceres and near the S.W. base of Mt, Inga, a volcanic peak 
reaching a height of 4092 ft above the sea. Pop (1903) 19,297. 
Ir^a has a temperate climate. The sod m its vicinity is rich, 
produang nee, Indian com, sugar, pepper, cacao, cotton, abacd, 
tobacco and copra. The neighbounng forests furnish ebony, 
molave, tmdalo wad other very valuable hardwoods. The 
language is Bicol 

IBIS, in Greek mythology, daughter of Thaumas and the 
Ocean nymph Electra (according to Hesiod), the personificar 
tion of the rainbow and messenger of the gods. As the rainbow 
unites earth and heaven, Ins is messenger of the gods to men ; 
m this capacity she is mentioned frequently m the lltad, but never 
m the Odyssey, where Hermes takes her place. She is represented! 
as a youthful virgin, with wings of gold, who hurries with the 
swiftness of the wind from one end of the world to the other, 
mto the depths of the sea and the underworld. She is espeaally 
the messenger of Zeus and Hera, and is associated with Hermes, 
whose caduceus or staff she often holds. By command of Zeus 
she carnes m a ewer water from the Styx, with which she puts 
to sleep all who perjure themselves. Her attributes aje the 
caduceus and a vase 

IBIS, in botany The ms flower belongs to the natural order 
Iridaoeae of the class Monocotyledons, which is characterized 
by a pctaloid six-ported penanth, an inferior ovary and only 
three stamens (the outer senes), being thus distinguished from 
the Amaryllidaceae family, which has six stamens. They are 
handsome showy-flowered plants, the Greek name having been 
applied on account of the hues of the flowers The genus con- 
tains about 170 species widely distributed throughout the north 
temperate zone. Two of the species are British 1 . Pseudacorus, 
the yeUow flag or ins, is common in Britain on river-banks, 
and in marshes and ditches It is called the “ water-flag ” 
or “ bastard floure de-luce by Gerard, who remarks that 
“ although it be a water plant of nature, yet bemg planted in 
gardens it prospereth well.” Its flowers appear m June and J uly, 
and are of a golden-yellow colour. The leaves are from 2 to 4 It. 
long, and half an mch to an mch broad. Towards the latter part 
of the year they are eaten by cattle The seeds are numerous 
and pale-brown ; they have been recommended when roasted as 
a substitute for coffee, of which, however, they have not the 
properties. The astrmgent rhizome has diuretic, purgative 
and emetic properties, and may, it is said, be used for dyeing 
black, and in the place of galls foi mk-making. The other 
British species, /. foetidtsstma, the fetid iris, gladdon or roast- 
beef plant, the Xyris or stinking gladdon of Gerard, is a native 
of England south of Durham, and also of Ireland, southern 
Europe and North Africa. Its flowers are usually of a dull, 
leaden-blue colour ; the capsules, which remain attached to 
^he plant throughout the winter, are 2 to 3 in. long ; and the 
seeds s>carlet. When bruised this species emits a peculiar and 
disagreeable odour. 

Ins florenitnO', with white or pale-blue flowers, is a native of 
the south of Europe, and is the source of the violet-scented 
orris root used in perfumery Ins verstcohr, or blue flag, is 
indigenous to North America, and yields “ iridin,” a powerful 
hepatic stimulant. Ins gertnamca of central> Europe, “ the 
most common purple Fleur de Luce ” of Ray, is the large common 
blue iris of gardens, the bearded ms or fleur de luce and probably 
the Illyrian iris of the-aneientsi. the flowers of Ins fioren- 

Hna a {Mgment — the “verddis,” **vert d’ms,” at ins-green, 
fonnerlyused by miniature painters— -was prepwed by maceration, 
the fluid being left to putrefy, when chalk or alum was added 
The garden p^nts known as the Spaimh ms and the English 
ins are both of Spanish ongm, and have very showy flowers. 
Along with some other speaes, as I reUadata: and /. pacstca, 
both of which are fragr^t, they form great favourites with 
florists. All these just mentiwied differ from, those formerly 
named in the' nature of the undergnnind stem, which forms 
a bulb and not a strict creeping rhizome as in / Pseudai^rus, 
germetmea,fbimtttifWr&ai. Some botanists sqwrate these bulbous 
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irises from the genus Iris, and i^acc them apart in the genus 
Xiphium, the Spanish iris, incluAng about 30 species, all- fromt 
the Mediterranean region and the £Mt. 

The ins flower is of special interest as an example of the relation 
between the shape of the flower and the position of the pollen- 
receiving and stig- 
matic surfaces on the 
one hand and the 
visits of insects on 
the other. The large 
outer petals form a 
landing-stage for a 
flying insect which m 
probing the penanth- metrical Flower of 
tulle for honey will Iris, with tw-o whorls 
first come in contact of penanth, three 
stamens in one whorl 
with the stigmatic and an ovary formeil 
surface which 13 borne of three cards' The 
on the outer face of three dots indicate 
a shelf-like transverse the position of an 
inner whorl of 

projection on the 

under side of the present m the allied 

of IrLs;consUhn7ofan petaloid Style -arm. families AmaryUi- 
mfenor ovary 0, and a The anther, which daceae and I.iUaceae 
style, with three peta- ©pens towards the 
Si sheltered ^ 

® ^ beneath the ovei^anching style arm below 

the stigma, so that the insect comes in contact with its 
pollen-covered surface only after passing the stigma, while in 
backing out of the flower it will come in contact only with 
the non-receptive lower face of the stigma, 'fhus an insect 
bearing pollen from one flower will in entering a second deposit 
the pollen on the stigma, while m backing out of a flower 
the pollen which it bears will not be nibbed off on the stigma 
of the same flower. 



Fig. I. — Gynoecium 


The hardier bulbous irises, including the Spanish ins (f. Xiph%utn) 
and the English ms (/. xiphiotdes, so called, which is also of Spanish 
origin), require to be planted in thorouglily drained beds m very light 
open soil, moderately ennehed, and should have a rather sheltered 
position Both these present a long scries of beautiful varieties of 
the most diverse colouis, flowering m May, June and July, the 
smaller Spanish iris being the earlier of the two There are many 
other smaller sjiecies of bulbous ins. Being liable to jiensh from 
excess of moisture, they should have a well-drained bed of good but 
porous sod made up for them, m some sunny spot, and m winter 
should be protected by a 6-in covering of li.ilf-decayed leaves or 
fresh coco-fibre refuse. To this set belong I perstca, reticulata, 
phfolia, Htstrto, juncea, Danfordtas Roseubaclnana and others which 
flower as early as February and March. 

The flag inscs are for the most part of the easiest culture ; they 
grow in any good free garden soil, the smaller and more delicate 
species only needing the aid of turfy ingredients, either peaty or 
loamy, to keep it light and open m texture The earliest to bloom 
are tlie dwarf forms of Ins pumila, which blossom during March, 
April and May, and during tlic latter month and the foUo\%ing one 
most of the larger growing species, such as 1 germamca, florentina, 
palhda, variegata, antoena, flavcscens, sambuctna, mglecta, ruthmtea, 
&c , produce tlieir gorgeous flowers Of many of the foregoing tliere 
are, besides the typical form, a considerable number of named garden- 
vanetitts. Ins ungmtulans (or stylosa) is a remarkable winter 
flowermg species from Algeria, with sky-blue flowers blotched with 
yellow, produced at irregular intervals from November to March, 
the blbakest period of the year 

The beautifal Japanese Ins Kaempferi (or I. laevigata) is of 00 m- 
panatively modem introduction, and though of a distinct type is 
equally beautiful with the better-known species. The outer segments 
are rather spreading than deflexed, forming an almost circular flower, 
which becomes quite so in some of the very remarkable duplex 
varieties, m which six of these broad segments ate produced instead 
of three. Of this too there are numberl^ varieties cultivated under 
names. They require a sandy peat soil on a cool moist subsoil 

What are known as Oncocydus, or cushion inses, constitute a 
magiriflcent group of plants remarkable for their large, showy and' 
beautffiiEy marked flowers. Compared with other inses the 
“ cushion" varieties ai« scantily funusfaed with narrow uckle- 
shaped leaves and the blossoms are usually borne singly on tiie 
stalxs. The best-known kmdsare atrofusca, Barnumae, BistHorckidna, 
Gatssi, Heylandtana, sberisa, Lorieti, Haynet', tuphm, Manws, meda, 
paradbjtei, son, soforana and 5wnaMa>-— the last-named being' 
popularly called the " mourmng " iris owing to tiie dark silvery 


I appearance of its huge flowers. AH these cushion inses are somewhat 
fastidious growers, and to be successful with them they must be 
planted ramer shallow m ^ ery gritty well-drained soil They should 
not be disturbed in the autumn, and after the leaves have withered 
the roots should be protected from heavy rams until growth starts 
again naturally, 

A closely allied group to the cushion inscs are those known as 
Regelta, of which Korolhowt, Leichthm and vaga are the best known 
Some magnificent hybnds have been raised between these two gfroups, 
and a hurdler and more easily grown race of garden irises has been 
produced under the name of RegetiO'Cyolus Tliey are best planted 
m September or October m warm sunny positions, the rhiromes being 
liftea the followmg July after the leaves have withered. 

miSH MOSS, or Carrageen (Irish carraigeen, moss of the 
rock '*), a sea-weed {Chmdrus enspus) winch grows abundantly 
along the rocky puts of the Atlantic coast of Europe and North 
America. In its fresh condition the plant is soft and cartilaginous, 
varying in colour from a greenish-yellow to a dark purple or 
purphsh-brown ; but when washed and sun-dried for preserva- 
tion’ It has a yellowish translucent horn-like aspect and consisb- 
eniw. The prmc ipal constituent of Irish moss is a mucilaginous 
body, of which it contains about 55 % ; and with that it has 
nearly 10 % of albuminoids and atout 15 % of mineral matter 
rich m iodine and sulphur. When softened in water it has a 
sea-ltke odour, and from the abimdance of its miuilage it will 
form a jelly on Ixiiling with from 20 to 30 times its weight of 
water. The jelly of Irish moss is used as an occasional article 
of food. It may also be used as a thickener m calico-printing 
and for fining beer. Irish moss is frequently mixed with (Xgartma 
rnammtllosa, G. aetcularis and other sea-weeds with which it is 
associated in growth. 

IRKUTSK, a government of Asiatic Russia, in East Siberia, 
bounded on the W. by the government of Yeniseisk, on the 
N. by Yakutsk, on the E by Lake Baikal and Transbaiki^lia 
and on the S. and S.W. by Mongolia ; area, 287,061 sq. m. 
'ITie most populous region is a belt of plains 1200 to 2000 ft. in 
altitude, which stretch north-west to south-east, having the 
Sayan mountains on the south and the Baikal mountains on the 
north, and narrowing as it approaches the town of Irkutsk. The 
high road, now the Trans-Siberian railway, follows this belt 
The south-western part of the government is occupied by 
mountains of the Sayan system, whose exact orography is as 
yet not well known. From the high plateau of Mongolia, fringed 
by the Sayan mountains, of which the culminating point is the 
.‘aiow-clad Munko-sardyk (11,150 ft), a number of ranges, 
7500 to 8500 ft. high, strike off m a noith-east dirci tion Going 
from south to north they are distinguished as the Tunka Alps, 
the Kitoi Alps (both snow-clad nearly all the year round), the 
Ida mountains and the Kuitun mountains llicsc are, however, 
by no means regular chains, but on the contrary are a complex 
result of upheavals which took place at different geological 
epochs, and of denudation on a colossal scale. A beautiful, 
fertile valley, drained by the river Irkut, streti hes between the 
Tunka Alps and the Sayan, ana another somewhat higher plain, 
but not so wide, stretches along the riser Kitoi. A succession 
of high plains, 2000 to 2500 ft m altitude, formed of horizontal 
beds of Devonian (or Upper Silurian) sandstone and limestone, 
extends to the north of the railway along the Angara, or Verkh- 
nyaya {i.e. upper) Tunguzka, and the upper Lena, as far as 
IGrensk. The Bratskaya Steppe, west of the Angara, is a 
peaine peopled Bunats. A mountain region> usually de- 
scribed as the Baikal range, but consisting m reality of several 
ranges running north-eastwards, across lake Baikal, and 
scooped out to form the depression occupied by the lake, is 
fringed on its north-western slope by horuontal beds of sandstone 
and limestone. Farther north-east the space between the Lena 
and the Vitim is occupied by another mountain region belonging 
to the Olekma and Vitim system^ composed of several parallel 
mountain chains runmng north-eastwards (across the lower 
Vitim), and auriferous m the drainage area of the Mama (N.E. 
of Lake Baikal), take Baikal separates Irkutsk from Trans- 
baikalia. The principal rivers of the government are the Angara, 
which flows from this lake northwards, with numerous s^rp 
wmdings^ and receives from the left several large tributaries. 
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as the Irkut, Kitoi, Byelaya, Oka and lya. The Lena is the 
principal means of communication both with the gold-mmes 
on Its own tributary, the lower Vitim, and with the province of 
Yakutsk. The Nizhnyaya Tunguzka flows northwards, to 
join the Yenisei in the far north, and the mountain streams 
tributary to the Vitim dram the north-east. 

The post-Tertiary formations are represented by glacial deposits in 
the highlands and loess on their borders. Jurassic deposits are 
met with in a zone runmng north-westwards from Lake Baikal to 
Nuhne-udinsk. The remain ler of this region is covered by vast 
series of Carboniferous, Devonian and Silunan deposits — the first 
two but slightly disturbed over wide areas. All the highlands are 
built up of older, semi-crystalline Cambro-Silunan strata, which 
attain a thickness of 2300 ft , and of crystalline slates and hmestones 
of the Laurentian system, with granites, syenites, diontes and 
diabases protruding from beneath them. Very extensile beds of 
basaltic lavas ana other volcanic deposits are spread along the 
border ridge of the high plateau, about Munko-sardyk, up the Irkut, 
and on the upper Oka, where cones of extinct volcanoes are found 
(Jun-bulak) Earthquakes are frequent in the neighbourhood of 
Lake Baikal and the surroundm^ region. Gold is extracted in the 
Nizhne-udmsk district, graphite is found on the Botu-gol and AUbert 
mountains (abandoned many vears smee) and on the Olkhon island 
of Lake Baikal. Brown coal (J urassic) is found m many places, and 
coal on the Oka The salt springs of Usohye <45 m. west of Irkutsk), 
as also those on the Ihm and of Ust-Kutsk (on the Lenal, yield 
annually about 7000 tons of salt Fireclay, grindstones, marble and 
imc^ lapis-larnli, granites and various semi-precious stones occur on 
the Sludyanka (south-west comer of the Baikal) 

The climate is severe ; the mean temperatures bemg at Irkutsk 
(1520 ft), for the year 31® Fahr , for January -6°, for July 65® , at 
Siumki (valley of the Irkut, 2620 ft ), for the year 24®, for January 
-17®, for July 63® The average rmnfall is 15 in a year Virgin 
forests cover all the highlands up to 6500 ft 

The populat;ion, which was 383,578 in 1879, was 515,132 m 
1897, of whom 238,997 \/ere women and 60,396 were urban, 
except about 109,000 Buriats and 1700 Tunguses, they are 
Russians. The estimated population in 1906 was 552,700 
Immigration contributes aoout 14,000 every year, i&hools 
are numerous at Irkutsk, but quite insufficient in the country 
districts, and only 12 % of the children receive education 
The soil is very fertile in certain parts, but meag:re elsewhere, 
and less than a million acres are under crops (rye, wheat, barley, 
oats, buckwheat, potatoes). Gram has to be imported from 
West Siberia and cattle from Transbaikalia. Fisheries on 
Lake Baikal supply every year about 2,400,000 Baikal herring 
{omul) Industry is only beginning to be developed (iron-works, 
glass- and pottery-works and distilleries), and all manufactured 
goods are imported from Russia The government is divided 
into five districts, the chief towns of which are Irkutsk {qv.), 
Balagansk fpop., 1313 m 1897), Kirensk (2253), Nizhneudinsk 
and Verkholensk. (P A K . J. T Bf ) 

IRKUTSK, the chief town of the above government, is the 
most important place in Siberia, being not only the largest 
centre of population and the principal commercial depot north 
of Tashkent, but a fortified military post, an archbishopric 
of the Orthodox Greek Church and the seat of several learned 
societies. It is situated in 52® 17' N and 104® 16' E , 3792 m. 
by rail from St Petersburg Pop (1875) 32^512, (* 90 °) 49, 106 
The town proper lies on the right bank of the Angara, a tributary 
of the Yenisei, 45 m below its outflow from Lake Baikal, and on 
the opposite bank is the Glaskovsk suburb The river, which 
his a breadth of 1900 ft, is crossed by a flying bridge. The 
Irkut, from which the town takes its name, is a small river which 
joins the Angara directly opposite the town, the main portion 
of which IS separated from the monastery, the castle, the port 
and the suburbs by another confluent, the Ida or Ushakovka 
Irkutsk has long been reputed a remarkably fine city — its streets 
being straight, broad, well j)aved and well lighted ; but in 1879, 
on the 4th and 6th of July, the palace of the (then) governor- 
general, the principal administrative and municipal offices and 
many of the other public buildings were destroyed by fire , 
and the government archives, the library and museum of the 
Siberian section of the Russian Geographical Society were 
utterly ruined. A cathedral (built of wood in 1693 and rebuilt 
of stone in 1718), the governor’s palace, a school of medicine, a 
museum, a military hospital, and the crown factories are among 


the public institutions and buildings. An important fair is 
held in December. Irkutsk grew out of the winter-quarters 
established (1652) by Ivan Pokhabov for the collection of the fur 
tax from the Buriats. Its existence as a town dates from 1686. 

IRHIN, or Irminus, m Teutonic mythology, a deified eponymic 
hero of the Herminones The chief seat of his worship was 
Irminsal, or Ermensul, m Westphalia, destroyed in 772 by 
Charlemagne. Huge wooden posts (Irmin pillars) were raised to 
his honour, and were regarded as sacred by the Saxons ' 

IRNBRIUS (Hirnerius, Hyrnenus, lernerius, Gernerius, 
Guarnerius, Warnerius, Wernenus, Yrnerius), Italian jurist, 
sometimes referred to as “ lucerna juris ” He taught the “ free 
arts ” at Bologna, his native city, during the earlier decades 
of the 1 2th century Of his personal history nothing is known, 
except that it was at the instance of the countess Matilda, 
Hildebrand’s friend, who died m 1115, that he directed his 
attention and that of his students to the Institutes and Code 
of Justinian, that after 1116 he appears to have held some 
office under the emperor Henry V , and that he died, perhaps 
during the reign of the emperor Lothair II , but certainly before 
1140 He was the first of the Glossators (see Gloss), and 
according to ancient opinion (which, however, has been much 
controverted) was the author of the epitome of the Novellae 
of Justinian, called the AuthenUca, arranged according to the 
titles of the Code His Formulartum tabelltonum (a du'ectory 
for notaries) and Quaesttones (a book of decisions) are no longer 
extant (See Roman Law ) 

See Savi»ny, Gtfsc/i d r 6 m Rechts ttn Mittelalter, m 83, Vecchio, 
NoUite dt Irnerto e della sua scuola (Pisa, 1869) , Ficker, Forsch 2 
Retchs- u Rechtsgesch Jtaltens, vol. ui (Innsbruck, 1871^ , and 
Fitting, Die Anfange der Rechtschule zu Bologna (Berlin, 1888) 

IRON [symbol Fe, atomic weight 55 85 (0 - 16)], a metallic 
chemical element. Although iron occurs only sparingly in the 
free state, the abundance of ores from which it may be readily 
obtained led to its application in the arts at a very remote period 
It IS generally agreed, however, that the Iron Age, the period 
of civilization during which this metal played an all-important 
part, succeeded the ages of copper and bronze, notwithstanding 
the fact that the extraction of these metals required greater 
metallurgical skill The Assyrians and Egyptians made con- 
siderable use of the metal, and in Genesis iv 22 mention 
IS made of Tubal-cam as the instructor of workers m iron and 
copper. The earlier sources of the ores appear to have been 
m India ; the Greeks, however, obtained it from the Chalybes, 
who dwelt on the south coast of the Black Sea ; and the Romans, 
besides drawing from these deposits, also exploited Spam, 
Elba and the province of Noricum. (See Metal-Work.) 

The chief occurrences of metallic iron are as minute spiculae 
disseminated through basaltic rocks, as at Giant’s Causeway 
and m the Auvergne, and, more particularly, in meteorites (q v ). 
In combination it occurs, usually m small quantity, in most 
natural waters, in plants, and as a necessary constituent of blood. 
The economic sources are treated under Iron and Steel below ; 
in the same place will be found accounts of the manufacture, 
properties, and uses of the metal, the present article being 
confined to its chemistry. The principal iron ores are the 
oxides and carbonates, and these readily yield the metal by 
smelting with carbon. The metal so obtained invariably contains 
a certain amount of carbon, free or combined, and the proportion 
and condition regulate the properties of the metal, giving 
origin to the three important varieties : cast iron, steel, wrought 
iron The perfectly pure metal may be prepared by heatmg 
the oxide or oxalate in a current of hydrogen ; when obtained 
at a low temperature it is a black powder which oxidizes in air 
with incandescence ; produced at higher temperatures the 
metal is not pyrophoric P6ligot obtained it as minute tetragonal 
octahedra and cubes by reducing ferrous chloride in hydrogen. 
It may be obtained electrolyti^ly from solutions of ferrous 
and magnesium sulphates and sodium bicarbonate, a wrought 
iron anode and a rotating cathode of copper, thinly silvered and 
iodized, being employed (S. Maximowitkdi, Zett, Elektrochm., 
1905, ”, P- Sa). 
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In bulk, the metal has a silvery white lustre and takes a 
high polish. Its specific gravity is 7 84 , and the average 
specific heat over the range 15-100® is o* 10983; this value 
increases with temperature to 850®, and then begins to diminish. 
It IS the most tenacious of all the ductile metals at ordinary 
temperatures with the exception of cobalt and nickel , it becomes 
brittle, however, at the temperature of liquid air It softens 
at a red heat, and may be readily welded at a white heat , 
above this point it becomes brittle It fuses at about 1550®- 
1600®, and may be distilled in the electric furnace (H. Moissan, 
Compt rend , 1906, 142, p, 425) It is attracted by a magnet 
and may be magnetized, but the magnetization is quickly 
lost. The variation of physical properties which attends iron 
on heating has led to the view that the metal exists in allotropic 
forms (see Iron and Stefl, below). 

Iron IS very reactive chemically. Exposed to atmospheric 
influences it is more or less rapidly corroded, giving the familiar 
rust {qv) S Burnie (Abst. J C S., 1907, 11. p. 4^) has shown 
that water is decomposed at all temperatures from o® to 100® 
by the finely divided metal with liberation of hydrogen, the 
action being accelerated when oxides are present The de- 
composition of steam by passing it through a red-hot gun- 
barrel, resulting m the lil^ration of hydrogen and the production 
of magnetic iron oxide, Fe,Oj, is a familiar laboratory method 
for preparing hydrogen (qv.) When strongly heated iron 
inflames in oxvgen and m sulphur vapour , it also combines 
directly with the halogens It dissolves in most dilute acids 
with liberation of hydrogen , the reaction between sulphuric 
acid and iron turnings l^mg used for the commercial manu- 
facture of this gas It dissolves m dilute cold nitric acid with 
the formation of ferrous and ammonium nitrates, no gases 
being liberated , when heated or with stronger acid ferric 
nitrate is formed with evolution of nitrogen oxides 

It was observed by James Keir (Phil Trans., 1790, p. 359) 
that iron, after having been immersed m strong nitric acid, 
IS insoluble in acids, neither does it precipitate metals from 
solutions. This “ passivity ” may be brought about by immer- 
sion in other solutions, especially by those containing such 
oxidizing anions as NO'„, CIO'.^, less strongly by the anions 
SO"^, CN', CNS', Culp's"; OH', while O', Br^ practically inhibit 
passivity , H is the only cation which has any effect, and this 
tends to exclude passivity It is also occasioned by anodic 
polarization of iron m sulphuric acid Other metals may 
be rendered passive , for example, zinc does not precipitate 
copper from solutions of the double cyanides and sulphocyanides, 
nickel and cadmium from the nitrates, and iron from the sulphate, 
but It immediately throws down nickel and cadmium from 
the sulphates and chlorides, and lead and copper from the 
nitrates (see 0 , Sackur, Zeit Elektrochem., 1904, 10, p. 841). 
Anodic polarization in potassium chloride solution renders 
molybdenum, niobium, ruthenium, tungsten, and vanadium 
passive (W. Muthmann and F Frauenberger, Sttz Bayer. 
Akad. IFiw , 1904, 34, p 201), and also gold m commercial 
potassium cyanide solution (A Coehn and C. L Jacobsen, 
Abs. J C S , 1907, II. p 926). Several hypotheses have been 
promoted to explain this behaviour, and, although the question 
IS not definitely settled, the more probable view is that it is 
caused by the formation of a film of an oxide, a suggestion made 
many years ago by Faraday (see P Krassa, Zeit. Elektroehem , 
1909, 15, p. 490). Fredenh^en (Zeit phystk. Chem , 1903, 
43, p 1), on the other hand, regarded it as due to surface films 
of a gas ; submitting that the difference between iron made 
passive by nitric acid and by anodic polarization was explained 
by the film being of nitrogen oxides in the first case and of 
oxygen in the second case. 11 . L. Heathcote and others regard 
the passivity as invariably due to electrolytic action (see papers 
in the Zett. phystk Chem., 1901 et seq ). 

Compounds of Iron. 

Oxides and Hydroxides. — Iron forms three oxides: ferrous 
oxide, FeO, ferric oxide, FcjO,, and ferro^ferric oxide, FCjO^. 
'Hie first two give origin to well-defined series of salts, the ferrous 


salts, wherein the metal is divalent, and the ferric salts, wherein 
the metal is trivalent , the former readily pass into the latter on 
oxidation, and the latter into the former on reduction. 

Ferrous oxide is obtained when ferric oxide is reduced in 
hydrogen at 300® as a black pyrophoric powder. Sabatier and 
Senderens (Compt. rend., 1892, 114, p 1429) obtained it by 
acting with mtrous oxide on metallic iron at 200®, and lissandier 
by heating the metal to 900® in carbon dioxide , Donau (Mcnats , 
1904, 2^, p. 181), on the other hand, obtained a magnetic and 
crystalline- ferroso-femc oxide at 1200® It may also be prepared 
as a black velvety powder which readily takes up ox>gen from 
the air by adding ferrous oxalate to boiling caustic potash 
Ferrous hydrate, Fe(OH)^, when prepared from a pure ferrous 
salt and caustic soda or potash free from air, is a white powder 
which may be preserved in an atmosphere of hydrogen. Usually, 
however, it forms a greenish mass, owing to partial oxidation 
It oxidizes on exposure with considerable evolution of heat , 
It rapidly absorbs carbon dioxide , and readily dissolves in acids 
to form ferrous salts, which are usually white when anhydrous, 
but greenish when hydrated. 

Feme oxide or iron sesquioxide, Fe.p.,, constitutes the valuable 
ores red haematite and specular iron , the minerals brown 
haematite or limonite, and gothite and also iron rust are hydrated 
forms. It IS obtained as a steel-grey crystalline powder by 
i^itmg the oxide or any feme salt containing a volatile acid 
Small crystals are formed by passing ferric chloride vapour over 
heated lime. When finely ground these crystals yield a brownish 
red powder which dissolves slowly in acids, the most effective 
solvent being a boiling mixture of 8 parts of sulphuric acid and 
3 of water Ferric oxide is employed as a pigment, as jeweller’s 
rouge, and for polishing metals It forms several hydrates, the 
medicinal value of which was recognized in very remote times 
Two series of synthetic hydrates were recognized by Muck and 
Tommasi : the “ red ” hydrates, obtained by precipitating ferric 
salts with alkalis, and the “ yellow ” hydrates, obtained by 
oxidizing moist ferrous hydroxide or carbonates J van Bcm- 
melen has shown that the red hydrates are really colloids, the 
amount of water retained being such that its vapour pressure 
equals the pressure of the aqueous vapour m the superincumbent 
atmosphere By heating freshly prepared red ferric hydrate 
with water under 5000 atmospheres pressure Ruff (Ber , 1901, 
34, p, 3417) obtained definite hydrates corresponding to the 
minerals limonite (30® -42 5®), gothite (42 5® -62 5°), and 
hydrohaematite (above 62 5®) Thomas Graham obtained a 
soluble hydrate by dissolving the freshly prepared hydrate m 
feme chloride and dialysing the solution, the soluble hydrate 
being left m the dialyser All the chlorine, however, does not 
appear to be removed by this process, the residue having the 
composition 82Fe(OH)3*FeCl3 , but it may be by electrolysing 
in a porous cell (Tnbot and Chretien, Compt. rend , 1905, 140, 
p 144). On standing, the solution usually gelatinizes, a process 
accelerated by the addition of an electrolyte. It is employed in 
medicine under the name Liquor fern dialysait. The so-callcd 
soluble meta-femc hydroxide, FeO(OH) (?), discovered by P^aii 
de St Gilles in 1856, may be obtained by several methods. By 
heating solutions of certain iron salts for some time and then 
adding a little sulphuric acid it is precipitated as a brown powder 
Black scales, which dissolve in water to form a red solution, are 
obtained by adding a trace of hydrochloric acid to a solution of 
basic ferric nitrate which has been heated to loo® for three days 
A similar compound, which, however, dissolves in water to form 
an orange solution, results by adding salt to a heated solution of 
feme cWoride These compounds are insoluble in concentrated, 
but dissolve readily in dilute acids. 

Red feme hydroxide dissolves m acids to form a well-defined 
series of salts, the ferric salts, also obtained by oxidizing ferrous 
salts ; they are usually colourless when anhydrous, but yellow 
or brown when hydrated. It has also feebly acidic properties, 
forming ferrites with strong bases 

Magnetite, FCgO^, may be regarded as ferrous femte, 
FcO’FcjO,. This important ore of iron is most celebrated for 
its magnetic properties (see Magnetism and Compass), but the 
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mineral is not always magnetic, although invariably attracted 
by a magnet. It may be obtained artificially by passing steam 
over red-hot iron. It dissolves in acids to form a mixture of a 
ferrous luid ferric salt,^ and if an alkali is added to the solution 
a black precipitate is obtained which dries to a dark brown mass 
of the composition Fe(OH)„‘FejO ,, ; this substance is attracted 
by a magnet, and thus may l&e separated from the admixed ferric 
oxide Calcium ferrite, magnesium ferrite and zinc ferrite, 
RO-Fe^Oj (R»Ca, Mg, Zn), are dbtained by intensely heating 
mixtures of the oxides ; magnesium ferrite occurs in nature as 
the mineral magnoferrite, and zinc ferrite as franklinite, both 
forming black octahedra. 

Fernc acid, H2Fe04. By fusing iron with saltpetre and 
extracting the melt with water, or by adding a solution of ferric 
nitrate m nitnc acid to strong potash, an amethyst or purple-red 
solution is obtained which contains potassium ferrate. £. 
Frdmy investigated this discovery, made by Stahl in 170a, and 
showed that the same solution resulted when chlorine is passed 
into strong potash solution containing ferric hydrate in suspen- 
sion Haber and Pick {Zett Elektrochem , 1900, 7, p. 215) have 
prepared potassium ferrate fw electrolysing concentrated potash 
solution, using an iron anode. A temperature of 70®, and a 
reversal of the current (of low density) between two cast iron 
electrodes every few minutes, are the best working conditions. 
When concentrated the solution is nearly black, and on heating 
it yields a yellow solution of potassium ferrite, oxygen being 
evolved. Banum ferrate, BaFeO^ H^O, obtained as a dark red 
powder by adding barium chloride to a solution of potassium 
ferrate, is fairly stable. It dissolves in acetic acid to form a red 
solution, 13 not decomposed by cold sulphuric acid, but with 
hydrochloric or nitric acid it yields barium and feme salts, with 
evolution of chlorine or oxygen (Baschieri, Gcaetta, 1906, 36, 
li p. 282). 

Halogtn Compo««41s.— Ferrous fluonde, FeF,, is obtained as 
colourless pnsms (with SH^Ol by dissolving iron m hydrofluonc acid, 
or as anhydrous colourless rhombic prisms by heating iron or feme 
chlonde m <lry hydrofluoric acid gas. Feme fluoride, FePj, is ob- 
tained as colourless crystals (with 4^,0) by evaporating a solution 
of the hydroxide in hydrofluoric acid. When heated in air it yields 
feme oxide. Ferrous chloride, FeClj, is obtained as shining scales 
by passing chlorme, or, better, hydrochloric acid gas, over red-hot 
iron, or by reduang feme chloride in a current of hydrogen It is 
very deliquescent, and freely dissolves in water and alcohol. Hteated 
in air it yields a mixture of feme oxide and chloride, and in steam 
magnetic oxide, hydrochloric acid, and hydrogen. It absorbs 
ammonia gas, forming the compound FoCl, 6NH„ which on heating 
loses ammomc^ and, Anally yields ammonium chloride, nitrogen and 
iron nitnde. It fuses at a ved-heat, and volatilires at a yellow-beat . 
its vapour density at 1300” <-1400° corresponds to the formula 
FeCl, By evaporatiag in vacuo the solution obfcuned by dis- 
solving iron in hydrocmoric acid, there results bluish, monocltnic 
crystals of FeCl, 4HgO, which deliquesce, tummg greenish, on ex- 
osure to air, and foresee in a desiccator Other hydrates are 
nown By adding ammonium chloride to the solution, evaMrating 
in vacuo, and then volatflizing the ammomum chloride, anhydrous 
fenous chlonde is obtained The solution, in common with those of 
most ferrous salts, absorbs nitric oxide with the formation of a 
brownish solution. 

Feme chlonde, FeCl,, known in its aqueous solution to Glauber as 
oleum marttSj may be obtained anhydrous by the action of dry 
chlorine on the metal at a moderate red-heat, or by passing hydro- 
chloric acid gas over heated ferric oxide It rorms iron-black plates 
or tablets which appear red by transmitted and a metallic green by 
reflected light. It is very ddUquescent, and readily dis^ves in 
water, forming a brown or yellow solutioa, from which .several 
hydrates may be separated (see Solution). The solution is best 
prepared by dissolving the hydrate in hydrochlone acid and re- 
moviitgthe«x)oes8i of acid by evaporation, or by pawing cbkiiine into 
the solution obtained by dissol^ng the metal in hydrochjtoric add 
and removing the excass of chlorine by a current of carbon dioxide 
It also dissolves in alcohol and ether . boflmg point determinations 
of the molecular weight in these solutions point to the formula 
Fed, Vapour density determinations at 448" ladioate « partial 
dissooiaitxin of the double molecule Pc^lg ; on stmager !heamg it 
^ts mto ferrous chloride land chlorine. It ionns sed crystalnue 
double salts with the chlorides of the metals of the alkalis and of the 


> By solution in ooncanirated hydrochloric acid» a yellow liquid is 
obtained, wtuch on concentration over aulphunc acid jpves yellow 
deliquescent crusts of fenoso-femc chloride, Fe,Clj‘18H,D. 


magnesium group An aqueous solution of feme chlonde » used in 
phiunmacy under the name Liquor fern ptrohlondt ; and an alcoholic 
solution constitutes the quack medxcme known as " Lamotte s 
golden drops " Many oxychlondes are known ; soluble forms are 
obtained by dissolvmg precipitated ferric hydrate in feme chloride, 
whilst msoluble compoonds result when ferrous chloride is oxidized 
lA air, or by boflmg for some tune aquoous solutions of feme chlonde 

Ferrous bromide, FeBr,, is obtained as yellowish crystals by the 
union of bromine and iron at a dull red-heat or as bluish-green 
rhombic tables of the composition FeB^0H,O by crystalhzmg a 
solution of iron in hydrobroimc acid Feme bromide, FeBr,, is 
obtained as dark red crystals by heating iron in an excess of bromme 
vapour It closely resembles the chlonde in being deliquescent, 
dissolving ferric hydrate, and in yielding basic sails Ferrous iodide, 
Fela, IS obtained as a grey crystalline mass by the direct union of 
Its components Ferric iodide does not appear to exist 

SulpMur Compounds . — Ferrous sulphide, FeS, results from the 
direct union of its elements, best by stimng molten sulphur with a 
white-hot iron rod. when the sulphide drops to the bottom of the 
crucible It then forms a ydlowfeh crystalline mass, wluch readily 
dissolves in acids with the liberation of sulphuretted hydrogen 
Heated m air it at first partially oxidizes to ferrous sulphate, and at 
higher temperatures it yields sulphur dioxide and feme oxide. It 
1$ unaltered by ignition m hydrogen An amorphous form results 
when a mixture of iron fiUngs and sulphur are triturated with water 
This modification is rapidly oxidized by the air with such an elevation 
of temperature that the mass may become incandescent. Anotbe. 
black amorphous form results when ferrous salts are precipitated by 
ammonium sulphide 

Feme sulphide, Fe^Sj, is obtained by gently heating a mixture of 
Its constituent elements, or by the action of sulphuretted hydre^en 
on feme oxide at temp^tures below 100° It is also prepared by 
precipitating a ferric salt with ammomum sulphide , unless the 
alkah be in excess a mixture ot ferrous sulphide and sulphur is ob- 
tained. It combines with other sulphides to form compounds of the 
type M'jFejS^ Potassium feme sulphide, KjFejS^, obtamed by 
healmg a mixture of iron filings, sulphur and potassium carbonate, 
forms purple ghstemog crystals, which burn when heated in air. 
Magnetic pyntes or pyrrhotite has a composition varying between 
Pe^Sg and FCgS,, te 6FeS FegS, and CFeS-FeSg It has a some- 
what orassy colour, and occurs massive or as hexagonal plates ; it 
18 attracted by a magnet aaid is sometimes itself magnetic The 
mineral is abundant in Canada, where the presence of about 5 % of 
nickel makes it a valuable ore of this metal Iron dusulphide, Fe^, 
constitutes the minerals pynte and marcasite (Qv) , copper p3mtes 
is (Cu, Fe)Sa Pynte may be prepared artificMflly by gently heating 
ferrous sulphide with sulphur, or as brassy ootaiedra and cubes Iw 
slowly beating an intimate mixture of feme oxide, sulphur and sal- 
ammomac It is insoluble in dilute acids, but dissolves in mtnc 
acid with separation of sulphur 

Ferrous sulphite, FeSO, Iron dissolves in a solution of sulphur 
xixnade m the absence of air to form ferrous sulphite and tkoo- 
fiulphate , the former, being less soluble than the latter, sepamtes 
out as colourless or greenish crystals on standing 

Ferrous sulphate, green vitriol or copperas, FeS04 7HoO, was 
known to, and used by, the alchemists , it n mentionea in the 
wntings of Agncola, and its prepuration from iron and sulphuric 
acid occurs in the Tractatus clrvmico-philoMphicus ascribed to Basil 
Valentine It occurs in nature as the mineral raelantente, either 
crystalline or hbrous, but usually massive , it appears to have been 
formed by the oxidation of pynte or marcasite It is manufactured 
by piling pyrites in heaps and exposing to atmospheric oxidation, 
the ferrous sulphate thus formed bring dissolved m water, and the 
solution run mto tanks, where any sulphunc acid which may be 
formed is decomposed by adding scrap iron By evaporation the 
green vltnol is obtained as large crystals The chief impurities are 
copper and ferric sulphates , the former may be removed by addmg 
scrap iron, which precipitates the copper , tlie latter is eliminated by 
recrystallization. Other impurities such as rinc and manganese 
sulphates are more difficult to remove, and hence to prepare the pure 
salt It IS best to dissolve pure iron wire m dilute sulphunc acid. 
Ferrous sulptyite forms large green crystals belmiging to the mono- 
clinic system , rhombic crystals, isomoiphous with zme sulphate, ixe 
obtained by inoculating a solution with a crystal of zinc sulphate, and 
tncliuic crystals of tiie formula FeSO^’fif^O by moculating with 
copper sulphate. By evaporating a solution containing free sifl- 
phunc acid to a vacuum, the hepta-hydrated salt first separates, then 
the penta^, and then a tetira-hydrate, FeSOj*4H|€>, isomorphous 
with manganese sulphate. By gently beating m a vneuam to 140®, 
the hepta-bydrate loses 6 molecules of water, and yields a white 
powder, which on heating in the absence of aSr gives the aiihydrous 
salt The mondhydrate also results ae a white precipitate wiun 
concentrated sulphunc arid madded to a saturated eolation, df lekrons 
sulphate Alcohol also throws down the salt from aqueous solution, 
the composition of the prei^itate varying with the amount of salt 
and precipitant employe. The solution al^rbs mtnc oxide to form 
a dark brown soludon, wiflcih losae the gasnn boating nr by placmg 
in a Tacaum^ J^eDioua eulphnto forma doubla salth tin aUcahae 

sultihates. The most izoDortant is iesrous ammonium .siihihate. 
R^4'(Ntt4)iS04 dH,0. obtained by dissolving equivalent amounts 
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of the two salts in water and crystalJimig It is very stable and is hydrate ais an antidote in arsenical potsoning Normal fen ic 

much used in vohimetnc analysis arsenate, FcA804’2H,0, constitutes the mineral scorcKhte, pbarmaco- 

Femc sulphate, Fej((S04)„ » obtained by adding mtnc aad to a sidente is the basic arseuate liFeAsO. FcfOK), 511^0 An acid 
hot solution of ferrous sulphate containing sulphunc acid, colourless arsenate, aFe^^HAsO^lj »H,0, is obtained as a white precipitate by 
crystals being dqiosited on evaporating the solution The an- mixmg solutions of ternc chloride and ordmary sodium phosphate 
hydrous salt is obtamed by heating, or by adding concentrated It readily dissolves in hydrochloric acid 

sulphunc acid to a solution It is siiaringly soluble in water, and on Carbtdts, Carbon(U$s —The carbides of iron play an important part 
heating it yields feme oxide and sulphur dioxide The mineral in determining the properties of the different modifications of the 
coquimbite is Fe,(S0.),-&H30 Many basic ferric sulphates aie commercial metal, and are discussed under Iron and Svebl 
known, some of whicn occur as minerals , carphosidente is Ferrous carbonate, FeCO„ or spathic iron ore, may be obtamed as 
Fe(Fe0)g(S04)< lOHaO , amarantite is Fc(Fe0)(S04)a*7H,0 , utahite microscopic rhombohedra by adding sodium bicarbonate to ferrous 
IS 8(FcC5),SCb 4H,0 ; copiapite is Fej,(FeO)(S04).-18HjO . castanite sulphate and heating to 150“ for 36 hours Ferrous sulphate and 
IS Fe(Fe0)iS04)a SH^O, romente is FeS04-Fej(S04), 12HaO The sodium carbonate in the cold give a flocculent precipitate, at first 
iron alums are obtained by crystalhiang solutions of equivalent white but rapidly turning green owing to tixidation A soluble 
quantities of feme and an alkaline sulphate Feme potassium carbonate and a feme salt give a precipiUte whicli loses carbon 
sulphate, the common iron alum, Kj,S04‘Fe2(S04)8 24HjO, forms dioxide on drying Of great interest are the carbonyl compounds 

bright violet octahedra Ferropentaearbonyl, FcfCO)j, obtamed by L Mond, Qumckc and 

Nitrides, Nitrates, &c — Several nitrides are known Gunts Langer (Jour Chem Soc , 1891, see also ibid 1910, p 798) by 
(Compt rend, 1902, 135, p 738) obtamed ferrous nitride, FejN^, treating iron from ferrous oxalate with carbon raonoxade, and heating 
and f^c nitride, FeN, as black powders by heating lithium nitride at 150*, is a pale yellow liquid which ireeaee at about - 20®, and 
with ferrous jxitassium chlonde and feme jxitassium chloride re- boils at 102 5* Air and moisture decompose it The halogens give 
spectively Fowler (/o«r Chem Soc, 1901, p 285) obtained a ferrous and feme haloids and carbon monoxide ; hydrtxdi lone and 
nitnde FcgN by acting upon anhydrous ferrous chloride or bromide, hydrobromic aads have no action, but hydriodic decomposes it 
finely divided reduced iron, or iron amalgam with ammonia at 420®, By exposure to sunlight, either alone or dissolved in ether or hgroin, 
and, also, in a compact form, by the action of ammonia on red- »t gives lustrous orange plates of diferrononacarbonyl, Fe/CO)^ 
hot iron wire It oxidizes on heating in air, and ignites m chlorme ; on If this substance be heated m ethereal solution to 50®, it deposits 
solution in mineral acids it yields ferrous and ammomum salts, lustrous dark-green tablets of ferrotctracarbonyl, Fc(CO)4 very 
hydrogen being liberated A nitride appears to be formed when stable at ordmary temperatures, but decomposing at 140®-! 50® into 
nitrogen is passed over heated iron, since the metal is rendered ""on and carbon monoxide (J Dtwar and H O Jones, Abst ] C S , 
brittle Ferrous nitrate, FeCNOa)^ eHjO, is a very unstable salt, and 1907, 11 266) For the cyanides see Prubsic Acid 
13 obtamed by mixing solutions of ferrous suiphsete and banum Ferrous salts give a greenish precipitate with an alkali, whilst 

nitrate, filtering, and crystallizing m a vacuum over sulphunc acid ferric give a characteristic red one Feirons salts also give a bluish 

Ferric nitrate Fe(NOg)», is obtamed by dissolving iron m nitric acid white precipitate with ferrocyanide, which on exposure turns to a 
(the cold dilute acid leads to the formation of ferrous and ammomum blue , feme salts are characterized by the intense purple 

nitrates) and crystallizing, when cubes of Fe(N03)~-8HjO or mono- coloration with a thiocyanate (See also Chkmistrv, § AnaNttcal) 
dime crystals of Fe{NOs)3 eHjO are obtained It is used as a For the quantitative estimation see Atsa vino 
mordant A recent atomic weight determination by Richards and Baxter 

FeiTous solutions absorb nitiic oxide, forming dark green lo black anorg CArw , 1900, 23, p 2^5; 1904,38, p 23a), who found the 

solutions The coloration is due to the production of unstable amount of silver bromide given by ferrous bromide, gave the v alue 

compounds of the ferrous salt and nitric oxide, and it seems that in 55 44 -= 16] 

neutral solutions the compound is ma<le up of one molecule of salt . 

■to one of gas , the reaction, however, 13 reversible, the composition ^ narmacoiogy 

varying with temperature, concentration and nature of the salt All the ofiicial salts and preparations of iron arc made directly nr 
Ferrous chloride dissolved in strong hydrochloric acid absorbs two indirectly from the metal The pharmacopocidl forms of iron ait as 
molecules of the gas (Kohlschutter and Kutscheroff, Ber , 1907, 40, follow — 

p 873) Feme chlonde also absorbs the gas, Reddish Ivowo i terrum, annealed iron wire No 35 or wrought iron nans free 
amorphous powders of the formulae aFeClg-NO and 4FoCl8*NO are from oxide , from which we have the preparation Vimtm fern, iron 
obtained by passing the gas over anhydrous feme chlonde By wine, iron digested m sherry wine lor thirty days (Strength, t 
passing the gas into an ethereal solution of the salt, nitrosyl chloride m 20 ) 

is produced, and on evaporating over sulphuric acid, black needles 2 Ferrum redactum, reduced iron, a powder containing at least 
of FeClo'NO 2H5O are obtained, which at 00® form the yellow 75 % of •metallic iron and a variable amoimt of oxide A preparation 
FeCla NO Complicated compounds, discovered by Roussin in of it is Trochtscus fern redactx (strength, 1 gram of reduced iron m 
1858, ore obtain^ by the interaction of ferrous sulphate and alkalme each) 

nFntes and sulphides Two classes may be distinguished — (i) the 3 Fern sulphas, ferrous sulphate, from which is prepared Mistuta 
ferrodinitroso salts, eg K[Fe(NO)3S], potassium ferrodinitroso- fern composita, “Griffiths’ mixture," containing ferrous suljihatc 
sulphide, and (2) the ferroheptamtroso salts, e g K[Fe4(NO)7S8], 25 gr , potassium carbonate 30 gr , myrrh bo gr , sugar 60 gr , 

potassium ferroheptamtrosoaulphide Ihese salts yield the cxirre- spurt of nutmeg 30 m , rose water 10 fl oz 

spondmg acids with sulphunc acid The Uimtroso acia slowly 4 Fern sulphas erstccatus. which has two subpreparatious • 
decomposes mto sulphuretted hydrogen, nitrogen, nitrous oxide, and (o) Ptlula ferri, " Plaud'i pill’’ (exsiccated ferrous sulphate 150, 
the heptanitroso acid The h^tanitroso aad is precipitated as a exsiccated sodium carbonate 95, gum acacia 50, tragacanth 13, 
brown amorphous mass by dilute sulphunc acid, but if the sadt be glycerm 10 syrup 150, water 20, each to contain about i gram of 
heated with strong acid it yields nitrogen, nitric oxide, sulphur, sul- ferrous carbonate) , (ft) Ptlula aloes et fern (Barbadoes aloes 2, 
phuretted hydrogen, and ferric, ammonium and iKitassium sulphates, exriocated ferrous sulphate 1, compound powder of cinnamon 3, 
Phosphides, Pkospkutes — H Chatelier and S Wologdme (ComPt syrup of glucose 3) 
rend , 1909, 140, p 709) have obtained Fe^P, FcjP, FeP, Fe^P„ 5 Fern carhonas saccharalus, saccharated iron carbonate The 
but fail^ to prepare five other pho^hides previously desenbod carbonate forms about one-third and is mixed with sugar into a 
FegP occurs as crystals in "the product of iusmg iron with phosphorus ; greyish powder 

it dissolves in strong l^rdrochlonc acid Fe^P forms crystallmc 6 Bern arsenas, iron arsenate, ferrous and feme arsenates with 
needles insoluble in acids except a<^ua regia , it is obtained by fusing some iron oxides, a greenish powder 

copper phosphide with iron FeP is obtamed by passing pho^honis 7 Fern phosphas, a slate-blue powder of ferrous and ferric phos- 
•vapour over FcaP at a red-heat Fe,P, i<= prepared by the action of phates with some oxide Its preparations are (a) Syruptn fern 

f hosphorus iodide vapour on reduced iron Ferrous phosj^iate, phosphadts (strength, 1 gr of ferrous phosphate in each fluid arachm) : 

tejlPOJj 8H,0, occurs m nature as the mineral vivianite It may (6) Syrupui fern phosphatts cum qutntna et siryrhntna, " Haston’s 
be obtamed artificiulLy as a white precipitate, which rapidly turns syrup " (iron wire 75 grs , concentrated phosphoiic aad 10 fl dr , 
blue or OTccn on exposure, by mixing solutions of ferrous sulphate powdered strychnine 5 quinine sulphate 130 gr , syrup 14 
and sodium phosphate It is employed in medicine Normal feme fl o* , water to-make 20 fl or . ), in which eadh fluid draann represents 
phosphate, FeP04 21^0, occurs as the mineral strengito, and is i of ferrous phosphate, f gr of qumme sulphate, and * gr of 
obtained as a yellowish-white precipitate by mixing solutions of st^hOine 

feme chlonde and sodium phosphate It is insoluble in dilute acetic o Syrupus fern iodtdt, iron wire, lodmc. water and tyrup 
acid, but dissolves in mineral acids The acid salts Fe(H,P04). and (strength, 5*5 gr of ferrous iodide m one fl dr ) 

2FeH8(P04),*8Hj0 have been described Baric salts have been 9 Lumor /em perchlortdt fortis, strong solution of ferric chlonde 
prepared, and several ticcur m the mineral kingdom ; duirenite is (strength, 22*5 % of iron) ; its pix^rations only are prescribed, viz 
JFe*(0H),P04, Liquor fern perchloridi and Tinehtra fern pereklortdt 

A rstntdtSp A rsenttas, dS-c.— Several iron arsenides occur as minerals , to Liquor fern persutphahs, solution of ferric sulphate 

I61ingite,FeAs^, forms silvery rhombic prisms, mispiekel or arsenical ii Liquor ferri permiratus, solution of ferric nrtrate (strength, 

pyrites, Fe^A^ is an majportant commercial source of arsenic. 3'3 % of iron) 

A liaric form arleaife, 4Pe^-As,0,*fiH,0, is obtained as a floooiAmt 12 Liquor ferri aeetoHs, solution of ferric acetate 

brown precipitate by adding an arseiute to fame acetate^ or by 13 The scale pteparations of iron, so called because they are 

shaking freshly piiqpared fei;nc l^ydrate v/ith a solution of arsenious dried to form ecauo, are three in number, the base of all being ferric 
oxide The l^t reaction is the basis of the application of feme hydrate . 
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a) Ferrum tartaratum, dark red scales, soluble m water. 

b) Fern et qmntnae atrcUts, greenish yellow scales soluble in 
water 

(c) Fern et ammonu cUratts, red scales soluble in water, from 
which IS prepared Vxnum fern cttraUs (fern et ammonu citratis 
I gr , orange wine i fl dr ) 

Substances containmg tannic or gallic acid turn black when com- 
pounded with a ferric salt, so It cannot be used in combination 
with vegetable astringents except with the mfusion of quassia or 
calumba Iron may, however, be prescnbed m combination with 
digitalis by the addition of dilute phosphoric acid Alkalis and their 
carbonates, lime water, carbonate of calcium, magnesia and its 
carbonate give green precipitates with ferrous and brown with feme 
salts 

Unofficial preparations of iron are numberless, and some of them 
arc very useful Fern hydroxidum (U S P ), the hydrated oxide of 
iron, made by precipitating ferric sulphate with ammonia, is used 
solely as an antidote in arsenical poisoning The Syrupus fern 
phosphatis Co is well known as “ Pamsh’s ’’ syrup or chemical food, 
and the Pilutae fern phosphatis cum quinma et strychnina, known 
as Easton's pills, form a solid equivalent to Easton’s syrup 

There are numerous organic preparations of iron Ferratm is a 
reddish brown substance which claims to be identical with the iron 
substance found in pig's liver Camifemn is another tasteless 
powder containing iron in combination with the phosphocaniic acid 
of muscle preparations, and contams 35 % of iron Ferratogen is 
prepared from feme nuclein. Trifemn is a paranuclemate of iron, 
ami contams 22 % of iron and 2^ % of organically combined phos- 
phorus, prepared from the casein of cow’s milk Haemoglobin is 
extracted from the blood of an ox and may be administered m bolus 
form Dieterich's solution of peptonated iron contains about 2 gr 
of iron per oz Vachetta has used the albuminate of iron with 
sinking success in grave cases of anaemia Succinate of iron has 
been prepared by Hausmann Haematogen, introduced by Hommel, 
claims to contain the albuminous constituents of the blood serum 
anil all the blood salts as well as pure haemoglobin Sicco, the name 
given to dry haematogen, is a tasteless powder Hacmalbumen, 
mtroduced by Dahmen, is soluble in warm water 

Therapeutics 

Iron is a metal which is usc<l both as a food and as a medicine and 
has also a delinito local action Externally, it is not absorbed by the 
unbroken skin, but when applied to the broken skin, sores, ulcers 
and mucous surfaces, the ferric salts are powerful astiingents, because 
they coagulate the albuminous fluids m the ttssues themselves. 
The salts of iron quickly cause coagulation of the blood, and the clot 
plugs the bleeding vessels They thus act locally as haemostatics or 
styptics, and will often arrest severe haemorrhage from parts which 
are accessible, such as the nose They were formerly used in the 
treatment of post partum haemorrhage The perchlonde, sulphate 
and pernitrate are strongly astnngent , less extensively they are 
used 111 chronic discharges from the vagina, rectum and nose, while 
injected into the rectum they destroy worms 

Internally, a large proportion of the various articles of ordinary 
diet contains iron When given medicinally preparations of iron 
have an astnngent taste, and the teeth ami tongue are blackened 
owing to the formation of sulphide of iron It is therefore advisable 
to take hquid iron preparations through a glass tube or a quiU 

In the stomach all salts of iron, whatever their nature, are con- 
verted into feme chloride If iron be given in excess, or if the 
hydrochloric acid in the gastric juice be deficient, iron acts directly 
as an astnngent upon the mucous membrane of the stomach wall. 
Iron, therefore, may disorder the digestion even in healthy subjects. 
Acid preparations are more hkely to do this, and the acid set free 
after the formation of the chloride may act as an imtant Iron, 
therefore, must not be given to subjects in whom the gastric functions 
are disturbed, and it should always be given after meals Prepara- 
tions which are not acid, or are only slightly acid, such as reduced 
iron, dialysed iron, the carbonate and scale preparations, do not 
disturb the digestion If the sulphate is prescribed in the form of a 
pUI, it may be so coated as only to be soluble in the intestinal digestive 
fluid In the intestine the feme chloride becomes changed into an 
oxide of iron , the sub-chlonde is converted into a ferrous carbonate, ’ 
which IS soluble. Lower down in the bowel these compounds are 
converted into ferrous sulphide and tannato, and are eliminated with 
the faeces, turning them black. Iron in the mtestino causes an 
astringent or constipating effect. The astringent salts are therefore 
useful occasionally to check diarrhoea and dysentery. Thus most 
salts of iron are distinctly constipating, and are best used in coin- 
bmation with a purgative. The pill of iron and aloes (B P ) is de- 
signed for this purpose Iron is certainly absorbed from the intestinal 
canal As tlie iron in the food supplies all the iron in the body of a 
healthy person, there is no doubt that it is absorbed in the organic 
form Whetlier inorganic salts are directly absorbed has been a 
matter of much discussion , it has, however, been directly proved 
by the experiments of Kunkel (Archtv fUr die gesamte Phvstologte 
des Menschen und der Tiere, Ixi ) and Gaule The amount of iron 
existing in the human blood is only 38 gr. ; therefore, when an 
excess of iron is absorbed, part is excreted immediately by the bowel 
and kidneys, and part is stored in the liver and spleen. 


Iron being a constituent part of the blood itself, there is a direct 
indication for the physician to prescribe it when the amount of 
haemoglobin in the blood is lowered or the red corpuscles are 
diminished In certain forms of anaemia the administration of iron 
rapidly improves the blood in both respects The exact method in 
which the prescnbed iron acts is still a matter of dispute Ralph 
Stockman points out tlut there are three chief theories as to the 
action of iron in anaemia T he first is based on the fact that the iron 
m the haemoglobin of the blood must be derived from the food, 
therefore iron medicmally administered is absorbed The second 
theory is that there is no absorption of iron given by the mouth, but 
It acts as a local stimulant to the mucous membrane, and so improves 
anaemia by increasing the digestion of the food The third theory is 
that of Bunge, who says that in chlorotic conditions there is an excess 
of sulphuretted hydrogen in the bowel, changing the food iron into 
sulphide of iron, which Bunge states cannot be absorbed He 
believes that inorganic iron saves the organic iron of the food by 
combining witli the sulphur, and improves anaemia by protecting 
the organic food iron Stockman’s own experiments are, however, 
directly opposed to Bunge’s view Wharfinger states that in chlorosis 
the specific action of iron is only obtained by administering those 
inorganic preparations which give a reaction with the ordinary re- 
agents , the iron ions in a state of dissociation act as a catalytic 
agent, destroymg the hypothetical toxm which is the cause of 
chlorosis Practical experience teaches every clinician that, what- 
ever the mode of action, iron is most valuable in .anaemia, though in 
many cases, where there is well-marked toxaemia from absor^ition of 
the Intestinal products, not only laxatives in combination with iron 
but intestinal antiseptics are necessary That form of neuralgia 
which is as.sociated with anaemia usually yields to iron 
IRON AGE, the third of the three periods, Stone, Bron/e 
and Iron Ages, into which archaeologists divide prehistoric 
time ; the weapons, utensils and implements being as a general 
rule made of iron (see Archaeology) The term has no real 
chronological value, for there has been no universal synchronous 
sequence of the three epochs in all quarters of the world Some 
countries, such as the islands of the South Pacific, the interior 
of Africa, and parts of North and South America, have passed 
direct from the Stone to the Iron Age, In Europe the Iron 
Age may be said to cover the last years of the prehistoric and 
the early years of the historic periods In Egypt, Chaldaea, 
Assyria, China, it reaches far back, to perhaps 4000 years before 
the Christian era In Africa, where there has been no Bronze 
Age, the use of iron succeeded immediately the use of stone 
In the Black Pyramid of Abusir (Vlth Dynasty), at least 3000 
B.c, Gaston Maspero found some pieces of iron, and m the 
funeral text of Pepi I (about 3400 b c ) the metal is mentioned. 
Tlie use of iron in northern Europe would seem to have been 
fairly general long before the invasion of Caesar But iron was 
not in common use in Denmark until the end of the 1st century 
AD In the north of Russia and Siberia its introduction was 
even as late as a d 800, while Ireland enters upon her Iron Age 
about the beginning of the ist century In Gaul, on the other 
hand, the Iron Age dates back some 800 years b c. ; while in 
Etruria the metal was known some six centuries earlier. Homer 
represents Greece as beginning her Iron Age twelve hundred 
years before our era. The knowledge of iron spread from the 
south to the north of Europe. In approaching the East from 
the north of Siberia or from the south of Greece and the Troad, 
the history of iron m each country eastward is relatively later , 
while a review of European countries from the north towards 
the south shows the latter becoming acquainted with the metal 
earlier than the former. It is suggested that these facts support 
the theory that it is from Africa that iron first came into use. 
The finding of worked iron in the Great Pyramids seems to 
corroborate this view. The metal, however, is singularly scarce 
in collections of Egyptian antiquities The explanation of this 
would seem to lie m the fact that the relics are in most cases 
the paraphernalia of tombs, the funereal vessels^'and vases, and 
iron being considered an impure metal by the ancient Egyptians 
it was never used in theu: manufacture of these or for any religious 
purposes. This idea of impurity would seem a further proof 
of the African origin of iron. It was attributed to Seth, the 
spirit of evil who according to Egyptian tradition governed the 
central deserts of Africa. The Iron Age in Europe is character- 
ized by an elaboration of designs in weapons, implements and 
utensiis. Tljese are no longer cast but hammered into shape, 
and decoration is elaborate curvilinear rather than simple 
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rectilinear, the forms and character of the ornamentation of the 
northern European weapons resembling m some respects Roman 
arms, while in others they are peculiar and evidently repre- 
sentative of northern art. The dead were buried in an extended 
position, while in the precedmg Bronze Age cremation had 
been the rule. 

See Lord Avebury, Prehtstonc Times (1865 I 1900) , Sur J. Evans, 
Ancient Stone Implements (1897) , Horae ferules, or Studies »n 
the Archaeology of Northern Nations, by Kttnhlo (1863) , Gaston C C. 
Maspero, Guide du Mtisie de Boulaq, 296 , Scotland tn Pagan Times 
— The Iron Age, by Joseph Anderson (1883) 

IRON AND STEEL.^ i. Iron, the most abundant and the 
cheapest of the heavy metals, the strongest and most magnetic 
of known substances, is perhaps also the most indispensable 
of all save the air we breathe and the water we drink For one 
kind of meat we could substitute another ; wool could be 
replaced by cotton, silk or fur ; were our common silicate glass | 
gone, we could probably perfect and cheapen some other of j 
the transparent solids , but even if the earth could be made j 
to yield any substitute for the forty or fifty million tons of 
iron which we use each year for rails, wire, machinery, and 
structural purposes of many kinds, we could not replace either 
the steel of our cutting tools or the iron of our magnets, the 
basis of all commercial electricity. This usefulness iron owes 
in part, indeed, to its abundance, through which it has led ! 
us in the last few thousands of years to adapt our ways to its ; 
but still in chief part first to the single qualities in which it 


very weak ; conducting heat and electricity easily, and again 
offering great resistance to their passage ; here welding readily, 
there incapable of welding ; here very infusible, there melting 
with relative ease The coincidence that so indispensable a 
thing should also be so abundant, that an iron-needing man 
should be set on an iron-cored globe, certainly suggests design. 
The mdispensableness of such abundant things as air, water 
and light is readily explained by saying that their very abundance 
has evolved a creature dependent on them. But the indis- 
pensable qualities of iron did not shape man’s evolution, because 
Its great usefulness did not arise until historic times, or even, 
as in case of magnetism, until modern times. 

These vaiiations in the properties of iron are brought about 
in part by corresponding variations in mechanical and thermal 
treatment, by which it is influenced profoundly, and m part by 
variations in the proportions of certain foreign elements which 
it contams, for, unlike most of the other metal^, it is never 
used m the pure state. Indeed pure iron is a rare curiosity. 
Foremost among these elements is carbon, which iron inevitably 
absorbs from the fuel used m extracting it from its ores. .So 
strong is the effect of carbon that the use to which the metal 
IS put, and indeed its division into its two great clas.ses, the 
malleable one, comprising steel and wrought iron, with less 
than 2*20 % of carbon, and the unmalleable one, cast iron, 
with more tlian this quantity, are based on carbon-content. 
(See Table I ) 


Table I — General Classification of Iron and Steel according (i) to Carbon-Content and (2) to Presence or Absence of Inclosed '>lag 



Containing very little Carbon (say, 
less than 0*30 %) 

Containing an Intermediate 

Quantity of Carbon (say, between 
0 30 and 22%) 

Containing much Carbon (say, 
from 2*2 to 5 %) 

Slag-bearmg or 
“ Weld-metal "Senes 

Wrought Iron 

Puddled and bloomary, or Charcoal- 
hearth iron belong here. 

Weld Steel 

Puddled and blister steel 
belong here 


Slagless or " Ingot- 
Metal " Senes. 

Low-Carbon or Mild Steel 
sometimes called " ingot-iron." 

It may be either Bessemer, open- 
hearth, or crucible steel. 

Half-Hard and High-Carbon 
Steels, sometimes called 
" ingot-steel " 

They may be either Bessemer, 
open-hearth, or crucible steel 
Malleable cast iron also often 
belongs here 

Cast Iron. 

Normal cast iron, " washed ” metal, 
and most " malleable cast iron " , 
belong here 



Alloy Steels 

Nickel, manganese, tungsten, and 
chrome steels belong here 

Alloy Cast Irons • ' 

Spiegeltisen, ferro-nianganese, and 

1 sihco-spiegel belong here 


* The term ” Alloy Cast Irons " is not actually in frequent use, not because of any question as to its fitness or meamng, but because 
the need of such a genenc term rarely anses 111 the industry. 


excels, such as its strength, its magnetism, and the property ; 
which It alone has of being made at will extremely hard by sudden 
cooling and soft and extremely pliable by slow cooling ; second, 
to the special combinations of useful properties in which it 
excels, such as its strength with its ready welding and shaping 
both hot and cold , and third, to the great variety of its pro- 
perties. It IS a very Proteus It is extremely hard in our 
files and razors, and extremely soft in our horse-shoe nails, { 
which in some countries the smith rejects unless he can bend i 
them on his forehead , with iron we cut and shape iron. It i 
IS extremely magnetic and almost non-magnetic ; as brittle 
as glass and almost as pliable and ductile as copper ; extremely 
springy, and springless and dead ; wonderfidly strong, and 

* The word " iron " was in O Eng, tren, tsern or isen, cf Ger Etsen, 
Dut. ysen, Swed. fdrn, Dan. jern ; me original Teut b^ is isarn, and 
cognates are found in Celtic, Ir. tarwn, Gael tarunn, Breton, houam, 
&c The ultenor derivation is unknown , connexion has been 
suggested without much probability with ts, ice, from its hard bright 
surface, or with Lat Oes, aens, brass. The change from tsen to tren 
(m 1 6th cent, yron) is due to rhotacism, but whether direct from 
tsen or through tsern, trem is doubtful. “ Steel " represents the 
O. Eng. sUl or sUle (the true form , only found, however, with spelling 
stple, cf. stfl-ecg, steel-edged), cognate with Ger Stahl, Dut and Dan 
stoat, &c ; the word is not found outside Teutonic Skeat (Etym. 
Diet., 1898) finds the ultimate origin in the Indo-European base 
staA-, to be firm or still, and compares Lat sfognMiw, standmg-water. 1 


2 Nomenclature . — Until about i860 there were only three 
important classes of iron — wrought iron, steel and cast iron 
The essential characteristic of wrought iron was its nearly 
complete freedom from carbon , that of steel was its moderate 
carbon-content (say between o 30 and 2 2 %), which, though 
great enough to confer the property of being rendered intensel) 
hard and brittle by sudden cooling, yet was not so great but 
that the metal was malleable when cooled slowly ; while that of 
cast iron was that it contained so much carbon as to be very 
brittle whether ccxiled quickly or slowly. ITiis classification 
was based on carbon-content, or on the properties which it gave 
Beyond this, wrought iron, and certain classes of steel which 
then were important, necessarily contained much slag or “cinder," 
because they were made by welding together pasty particles 
of metal m a bath of slag, without subsequent fusion But the 
best class of steel, crucible steel, was freed from slag by fusion in 
cruables ; hence its name, “ cast steel " Between i860 and 
1870 the invention of the Bessemer and open-hearth processes 
introduced a new class of iron to-uay called “ mild " or “ lov.- 
carbon steel,” which lacked the essential property of steel, the 
hardemng power, yet differed from the existing forms of wrought 
iron in fr^om from slag, and from cast iron m being very 
malleable. Logically it was wrought iron, the essence of which 
was that it was (i) ” iron ” as distinguished from steel, and 

XIV. 26 
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(2) malleafol©, t^. capable of being “ wrought,” This name d>d 
not please those mterestod in the new prodtict, becauae existing 
wrought mm was a low-pnced material. Instead of inventing 
a wholly new name for the wholly new product, they appropriated 
the name “steel,” because this was associated in the pubbc 
mind with superionty. This they did with the excuse that the 
new product resembled one class of steel — cast steel — in bang 
free from slag , and, after a period of protest, all acquiesced in 
calling it “steel,” 'nhich is now its firmly established name. 
The old varieties of wrought iron, steel and cast iron preservo 
their old names ; the new class is called steel by mam force. 
As a result, certain vaneties, such as blister steel, are called 
“ steel ” solely because they have the hardening powe-, and 
others, such as low-carbon steel, solely because they are free 
from slag. But the former lack the essential quality, sla^essness, 
which makes the latter steel, and the latter lack the essential 
quality, the hardening power, which makes the former steel 
“ Steel ” has come gradually to stand rather for excellence dian 
for any speafic quahty. These anomalies, however confusing 
to the general reader, in fact cause no appreciable trouble to 
important makers or users of iron and steel, beyond forming 
an occasional side-issue in litigation. 

3. Wrought iron is slag-bearmg malleable iron, 

containing so little carbon (o>30 % or less), or its equivalent, that 
It does not harden greatly when cooled suddenly. 

Steel IS iron which is malleable at least m some one range of 
temperature, and also is cither (a) cast into an initially malleable 
mass, or (i) is capable of hardening greatly by sudden coohng, 
or (e) IS both so cast and so capable of hardening. (Tungsten 
steel and certain classes of manganese steel are malleable only 
when red-hot ) Normal or carbon steel contains between 0*30 
and 2 20 % of carbon, enough to make it harden greatly when 
cooled suddenly, but not enough to prevent it from being usefully 
malleable when hot 

Cast iron is, gcnerically, iron containing so much carbon 
(2 20 % or more)or its equivalent that it is not usefully malleable 
at any temperature Specifically, it is cast iron in the form of 
castings other than pigs, or remelted cast iron suitable for such 
castings, as distinguished from pig iron, t.e the molten cast iron 
as It issues from the blast furnace, or the pigs into which it is 
cast 

Malleable cast iron is iron which has been cast in the condition 
of cast iron, and made malleable by subsequent treatment 
without fusion. 

Alloy steels and cast irons are those which owe their properties 
chiefly to the presence of one or more elements other than carbon 
Ingot iron is slagless steel with less than o 30 % of carbon 
Ingot steel is slagless steel containing more than o 30 % of 
carbon. 

Weld steel is slag-bearmg iron malleable at least at some one 
temperature, and containing more than 0-30 % of carbon. 

4 Historical Sketch. — ^The iron oxide of which the ores of 
iron consist would be so easily deoxidized and thus brought to 
the metallic state by the carbon, i e. by the Rowing coals of any 
primeval savage’s wood fire, and the resulting metallic iron 
would then differ so strikingly from any object which he had 
previously seen, that its very early use by our race is only natural 
The first observing savage who noticed it among his ashes might 
easily infer that it resulted from the action of burmng wood 
on certain extremely heavy stones He could pound it out into 
many useful shapes The nttural steps firstof making it intention- 
ally by putting such stones into his fire, and next of improving 
his fire by putting it and these stones into a cavity on the weather 
side of some bank with an opening towards the prevalent wind, 
would give a simple forge, differing only in size, m lacking forced 
blast, and in details of construction, from the Catalan forges 
and bloomaries of to-day. Moreover, the coals which deoxidized 
the nron would inevitably carburize some lumps of it, here so 
far as to turn it into the brittle and'rtlatively useless cast iron, 
there only far enough to convert it intb steel, strong and very 
useful even in its unhardened Thus it is almost certain 

that much of the earliest iron was in fact steel How soon after • 


man’s discovery, that he oould beat iron aad steel out vriide 
cold into useful shapes, he learned to forge it while hot is hard 
to conjecture. The pretty elaborate appiiaoces, tongs or their 
equivalent, which would be needed to enable him to hold it 
ocmvenimtly while hot, could hardly have been devised till a 
very much later period ; but then he may have been content 
to forge It inconvementJy, because the great ease with which 
it mashes out when hot, p^aps pushed with a stout stick from 
the fire to a neighbouring flat stone, would compensate for much 
inconvenience. However this may be, very soon after man began 
to practise hot-forging he would inevitably learn that sudden 
cooling, by quenching m water, made a large proportion of his 
metal, his steel, extremely hard and brittle, because he would 
certamly try by this very quenching to avoid the inconvenience 
of having the hot metal about. But the invaluable and rather 
delicate art of tempermg the hardoied steel by a very careful 
and gentle reheatmg, which removes its extreme l^ttloiess 
though leaving most of its precious hardness, needs such skilful 
handlmg that it can hardly have become known until very long 
after the art of hot-forging. 

'fhe oxide ores of copper would be deoxidized by the savage’s 
wood fire even more easily than those of iron, and the resulting 
copper would be recognized more easily than iron, because it 
would be likely to melt and run together into a mass ocnspicuous 
by Its bright colour and its very great malleableness. From 
this we may infer that copper and iron probably came into use 
at about the same stage m man’s development, copper before 
iron in regions which had oxidized copper ores, whether they 
also had iron ores or not, iron before copper m places where 
there were pure and easily reduced ores of iron but none of copper. 
Moreover, the use of each metal must have originated m many 
different places independently Even to-day isolated peoples 
are found with their own primitive iron-making, but ignorant 
of the use of copper 

If iron thus preceded copper m many places, still more must 
It have preceded bronze, an alloy of copper and tin much less 
likely than either iron or copper to be made unintentionally 
Indeed, though iron ores abound in many places which have 
neither copper nor tm, yet there are but few places which have 
both copper and tin. It is not improbable that, once bronze 
became known, it might replace iron in a measure, perhaps even 
in a very large measure, because it is so fusible that it can be 
cast directly and easily into many useful shapes. It seems to 
be much more prominent than iron m the Homeric poems , 
but they tell us only of one region at one age. Even if a nation 
here or there should give up the use of iron completely, that all 
should is neither probable nor shown by the evidence. The 
absence of iron and the abundance of bronze in the relics of a 
prehistoric people is a piece of evidence to be accepted with 
caution, because the ^reat defect of iron, its proneness to rust, 
would often lead to its complete disappearance, or conversion 
into an unrecognizable mass, even though tools of bronze 
originally laid down beside it might remain but little corroded. 
That the ancients should have discovered an art of hardening 
bronze is grossly improbable, first because it is not to be hardened 
by any simple process like the hardening of steel, and second 
because, if they had, then a large proportion of the ancient 
bronze tools now known ought to & hard, which is not the case 

Because iron would be so easily made by prehistoric and even 
by primeval man, and would be so useful to him, we are hardly 
surprised to read in Genesis that Tubal Cain, the sixth ih descent 
from Adam, discovered it , that the Assyrians had knives and 
saws which, to be effective, must have been of hardened steel, 
f.e. of iron which had absorbed some carbon from the coals 
with which it had been made, and had been quenched in water 
from a red heat , that aa iron tool has been found embedded in 
the ancient pyramid of Ke| 4 )iron (probably as early as 3500 Bx:.) ; 
that iron metalluigy had advanced at the time of Tethmosis 
(thothmes) HI. (about 1500 B.c) so far that bellows were used 
tor forcing the lotp fire ; that in Home’s time {not later than 
the ^th oentary bx.) the delicate art of hardening and (emperBig 
steel was so familiar that the poet used it for a $im0e, Ifleenmg 
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the hiMing of the stake which Ulysses 4 rove mto the eye of 
Polyphemus to that of the steel which the smith quenches in 
water, and closing with a reference to the strengthenmg effect 
of this quenching ; and that at the time of Pliny (a.d. *3-79) 
the relative value of different baths for hardening was known, 
and oil preferred for hardening small tools. These instances of 
ths very early use of this metal, intrinsically at once so useful 
and so likely to disappear 1^ rusting away, a story like that 
oi the single foot-pnnt of the savage whidi the waves left for 
Robmson Crusoe’s waisung. Homer’s familiarity with the art 
of tempering could come oidy after centuries of the wide use 
of iron. 

5. Three Periods, — The history of iron may for convenience 
be divided into three penods : a first in which only the direct 
extraction of wrought iron from the ore was jw^actised ; a 
second which added to this primitive art the extraction of iron 
m the form of carburized or cast iron, to be used either as such 
or for conversion into wrought iron , and a third m which the 
iron worker used a temperature high enough to melt wrought 
iron, which he then called molten steel. For brevity we may 
call these the j^riods of wrought iron, of cast iron, and of molten 
steel, recognizing that in the second and third the earlier pro- 
cesses continued in use. The first period began in extremely 
remote prehistoric times ; the second m the 14th century ; and 
the third with the invention of the Bessemer process in 1856. 

6 First Period — We can picture to ourselves bow m the first 
period the savage smith, step by step, bettered hie control over his 
fire, at once his source of heat and his deoxidizing agent Not con- 
tent to let it bnm by natural draught, he would blow it with his own 
breath, would expose it to the prevalent wind, would urge it with a 
fan, and would devise the first crude valveless bellows, perhaps the 
pigskin already familiar as a water-bottle, of which the psalmist says 

I am become as a bottle in the smoke '' To drive the air out of this 
skin by pressing on it, or even by walking on itj would be easy . to 
fill it again with air by pulling its sides apart with his fingers would 
be so irksome that he would soon learn to distend it by means of 
stnngs If his bellows had only a single opemng, that through which 
they dehvered the blast upon the fire, then m mflatmg them he 
would draw back into them the hot air and ashes from the fire To 
prevent this he might make a second or suction hole, and thus he 
would have a veritable engine, perhaps one of the very earliest of all 
While inflating the bellows he would leave the suction port open and 
close the disctuu'ge port with a pinch of bis finger ; and wlule blosvmg 
the air against the fire he would leave the discharge port open and 
pinch togather the mdes of the suctiaa port 

The next important step seems to have been taken in the 4th 
century when some forgotten Watt devised valves for the bellows 
But in spite of the activity of the iron manufacture in many of the 
Roman provinces, especially England, France, Spam, Carinthia and 
near the Rhine, the little forges in which iron was extracted from the 
ore remained, until the 14th century, very crude and wasteful of 
labour, fu^, and iron itself ' indeed probably not very different from 
those of a thousand years before Whwe iron ore was found, the 
local smith, the Waldschmted, converted it with the charcoal of the 
surrounding forest into the wrought iron which he worked up 
Many farmers had their own little forges or smithies to supply the iron 
for their tools 

The fuel, wood or charcoal, which served both to heat and to 
deoxidize the ore, has so strong a carburizing action that it would 
turn some of the resultant metal mto " natural steel," which differs 
from wrought iron only in contajniog so much carbon that it is re- 
latively hard and brittle in its natural state, and that it becomes 
mtensely hard when quenched from a red heat in water Moreover, 
this same carbunzing action of the fuel would at times go so far as 
to turn part of the metal into a true cast iron, so brittle that it could, 
not be worked at all In time the smith learnt bow to convert this 
unwelcome product into wrought iron by remelting it in the forge, 
exposing it to the blast m such a way as to bum out most of its 
carbon 

7 Second Pmod,— With the second period began, in the 14th 
century, the gradual displacement of the direct extraction of wrought 
iron from the ore by the intentional and regular use of this indirect 
method of first carburizing the metal and thus turning it into cast 
iron, and then convertmg it into wrought iron by remeltmg it in the 
fbnre This displacement has been gomg on ever since, and it w not 
qufte complete even to-day It is of tiie familiar ty^ of the re- 
placing of the simple but wasteful by the complex and economical, 
and it was begun unintentionally m the attempt to save fuel ana 
labour, by increasmg the size and especially the^eight of riie forge, 
and by dnvmg the b^ows by means of water-power. Indeed it was 
the use of water-power that gave the smith p re s s u re strong enough 
to force his Wast up through a loiwercohmm more and fad, 
enal^ed him to increase the height of his forge, enlarge the scale of Ms 
oper a t i ons, and in turn save fad and Mbour. And itwas the lengthen- 


ing of the foMe, and the length and intuaacy of contact between ore 
and fuel to which it led, that carhunaed the metal and turned tt mto 
cast iron. This is so fusible that it melted, and, running together 
mto a single molten mass, freed itself mechamcsdly from the 
“ gangu^" as the foreign nuneraU with which the ore ts mixed are 
called. Finally, the improvement in the quality of the laon which 
resulted from thus completely freeing it from the gangue tarned out 
to be a great and unexpected merit of the indirect process, probably 
the merit which ensdiled it, m saito of its complexity, to dnve out the 
direct process. Thus we have here one of these cases common in the 
evolution both of nature and of art, m which a change, made for a 
specific purpose, has a wholly unforeseen advantage in another 
direction, so unjj^rtant as to outweigh that for which it was made 
and to determme the path of future development. 

With this method of making molten cast iron in the hands of a 
people already familiar with bronze founding, iron founding, t e the 
casting of the molten cast iron mto shapes wmch were uaeful m spite 
of its bnttlenes^ natursdy followed. 1 hue ornamental iron castings 
were made m Sussex m the 14th century, and m the 16th cannons 
weighing three tons each were cast. 

Toe mdirect process once estabh^ed, the gradual increase m the 
bnight and diameter of the high furnace, whxh has lasted tiU our 
own days, naturally wont on and developed the gigantic blast 
furnaces of the present time, still called " high fumacoe " in French 
and Oennan. The impetus which the indirect procese and the ac- 
celeration of civilization m the ssth and ibth centuries gave to the 
iron induetry was so great that the demands of the iron masters for 
fuel made serious inroads on the forests, and m 1598 an act of ^ueen 
Elizabeth's forbade the cutting of timber m certain parts of the 
country for iron-making. Another in 1984 forbade the building of 
any more iron-works in Surrey. Kent, and Sussex. This increasing 
scarcity of wood was probably one of the chief causes of the attempts 
which the iron masters then made to replace charcoal with mineral 
fuel In 1611 Simon Sturtevant patented the use of mmeral coal for 
iron-emelting, and m 16x9 Dud Dudley made with this coal both 
cast and wrought iron with technical success, but through the 
opposition of the charcoal iron-makers all of his many attempts were 
defeated. In 1625 Stradda’s attempts m Hamaut had no better 
success, and it was not tiU more than a century later that iron- 
smelting with mineral fuel was at last fully successful. It was then, 
in 1739, that Abraham Darby showed how to make cast Iron with 
coke m the lugh furnace, which by this time had become a veritable 
blast furnace 

The next great improvement in blast-furnace practice came in 
1811, when Aubertot m France used for heating steel the furnace 
gases rich m carbonic oxide which till then had allowed to burn 
uselessly at the top of the bla.st furnace. The next was J . B Ncilson's 
invention m 1828 of heating the blast, which increaiwd the pro- 
duction and lessened the fucl-consumption of the furnace wonder- 
fully Very soon after this, m 1832, the work of heatina the blast 
was done by means of tlic waste gases, at Waeaeretfingen m Bavana 

Meanwhue Henry Cort had m 1784 very greatly simplified the 
cooversioa of cast iron mto wrought iron La place of the okl foigo, 
in which the actual contact between the iron and llie fuel, itself an 
energetic cotburizmg agent, made dccaiburlzation diflocult, he 
devised the reverberatory puddling furnace (see fig 14 below), in 
which the iron lies m a chamber apart from the fire-place, and is thus 
protected from the carburizing action of the fud, uiough heated by 
the flame which that fuel gives out 

Ihe rapid advance in mechanical engineermg in the latter part of 
Ais second jjeriod stimulated the iron industry greatly, giving it in 
1723 Payn and Hanbury's roUmg mill for rollmg sheet iron, in 1760 
John Smeaton's cylindrical cast-iron bellows in place of the wooden 
and leather ones previously used, m 1783 Cort’s grooved rolls lor 
rolling bars and rods of iron, ana m 1838 Tames Nasmyth’s steam 
hammer But even more important than these were the advent of 
the steam ongmo betsvecii 1760 and 1770, and of the railroad in 
1825, each ol which gave the iron mdastry a great impetos Both 
created a great demand for iron, not only for themselves but for the 
industries which they in turn stimulated , and both directly aided 
the iron master : the steam engine by giving him powerful and con- 
venient tools, and the railroad by assemUmg ms materials and 
distributing Ms products. 

About 1740 Benjamm Huntsman mtroduoed the " cruable 
process ” ot meltmg steel in small crucibles, and thus freeing it from 
the slag^ or ndi iron siUcate, with which it, kke wrought iron, was 
mechanically mixed, whether it was made m the old forge or m the 
puddling furnace. This removal of the cinder very greatly unproved 
the steel , but the process was and is so costly that it is used wily fot 
makiM steel for purposes which need the very best quality 

8 Third Period —The third period has for its great distinction the 
mrentfon of the BeBsemer aifd open-hearth procesaes, whKh are hke 
Hoatsman'a crucible prpeeM in that their eaaence la their freeing 
wrought iron and low carbon steel from mechanically entangled 
cinder, by developmg the hitherto unattainable t^perature, nsmg 
to above 150O* C , need^ for meltmg these relatively infusible pro- 
ducts. These proceeses are incalculably more important ^an 
Himtsman'e, hw because they are incomparably cheaper, and 
because their products are far mom aaeful than 2ns. 

Thus the distinctive work of the second and third periods is freeing 
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the metal from mechanical impurities by fusion The second period, 
by converting the metal into the fusible cast iron and melting this, 
for the first time removed the gangue of the ore ; the third permd by 
giving a temperature high enough to melt the most mfusiole forms 
of iron, liberated the slag formed in deriving them from cast iron 

In 1856 Bessemer not only invented his extraordinary process of 
making the heat developed by the rapid oxidation of the unpunties 
in pig iron raise the temperature above the exalted meltmg>TOint of 
the resultant purified steel, but also made it widely known that this 
steel was a very valuable substance Knowing this, and having m 
the Siemens regenerative gas furnace an independent means of gener- 
ating this temperature, the Martin brothers of Sireuil m France m 
1864 developed the open-hearth process of making steel of any 
desired carbon-content by melting together in this furnace cast and 
wrought iron. The great defect of both these processes, that they 
could not remove the baneful phosphorus with which all the ores 
of iron aie associated, was remedied in 1878 by S. G Thomas, who 
showed that, in the presence of a slag rich m lime, the whole of the 
phosphorus could be removed readily 

9 \fter the remarkable development of the blast furnace, the 
Bessemer, and the open-hearth processes, the most important work 
of this, the third period of the history of iron, is the birth and growth 
of the science and art of iron metallography In 1868 Tschemofi 
enunciated its chief fundamental laws, which wore supplemented m 
1885 by the laws of Brin ell In 1888 F. Osmond showed that the 
wonderful changes which thermal treatment and the presence of certain 
foreign elements cause were due to allotropy, and from these and like 
teachmgs have come a rapid growth of the use of the so-called ** allov 
steels ’’ in which, thanks to special composition and treatment the 
iron exists in one or more of its remarkable allotropic states tnese 
Include the austenitic or gamma non-magnetic manganese steel, 
already patented by Robert Hadfield m i88s, the first important 
known substance which combined great malleableness with great 
hardness, and the martensitic or beta ‘ high speed tool steel ’* of 
White and Taylor, which retains its hardness and cutting power even 
at a red heat 

to. ConsMuhon of Iron and Steel — The Constitution of the 
various classes of iron and steel as shown by the microscope 
explains readily the great influence of carbon which was outlined 
in§§ 2 and 3. The metal m its usual slowly cooled state is a 
conglomerate like the granitic rocks. Just as a granite is a 
conglomerate or mechanical mixture of distinct cry'stalline 
grains of three perfectly definite minerals, mica, quartz, and 
felspar, so iron and steel in their usual slowly cooled state consist 
of a mixture of microscopic particles of such definite quasi* 
minerals, diametrically unlike. These are cementite, a definite 
11 on carbide, Fe,C, harder than glass and nearly as brittle, but 
probably very strong under gradually and axially applied stress ; 
and ferrite, pure or nearly pure metallic a-iron, soft, weak, with 
high electric conductivity, and in general like copper except in 
colour. In view of the fact that the presence of i % of carbon 
implies that 15 % of the soft ductile ferrite is replaced by the 
glass -hard cementite, it is not surprising that even a little 
caibon influences the properties of the metal so profoundly. 

But carbon affects the properties of iron not only by giving 
rise to varying proportions of cementite, but also both by itself 
shiftmg from one molecular state to another, and by cnablmg 
us to hold the iron itself in its unmagnetic allotropic forms, 
/i- and y-iron, as will be explained below. Thus, sudden cooling 
from a red heat leaves the carbon not m defimte combination 
as cementite, but actually dissolved in fi- and y-allotropic iron, 
in the conditions known as martensite and austenite, not granitic 
but glass-like bodies, of which the “ hardened ” and “ tempered ” 
steel of our cutting tools in large part consists. Again, if more 
than 2 % of carbon is present, it passes readily into the state of 
pure graphitic carbon, which, in itself soft and weak, weakens 
and embrittles the metal as any foreign body would, by breaking 
up its continuity. 

II. The RoberU- Austen or carbon-iron diagram (fig. x), in 
which vertical distances represent temperatures and horizontal 
Ones the percen^e of carbon in the iron, aids our study of these 
constituents of iron. If, ignoring temporarily and for simplicity 
the fact ^at part of the carbon may exist m the state of graphite, 
we consider the behaviour of iron in cooling from the molten 
state, AB and BC give the temperature at which, for any given 
percentage of mbon, solidification begins, and Aa, aB, and Be 
that at which it ends. But after solidification is complete and 
the metal has cooled to a lower range of temperature. 


usually between 900® and 690® C , it undergoes a very remarkable 
series of transformations. GHSc gives the temperature at which, 
for any given percentage of carbon, these transformations begin, 
and PSP' that at which they end. 

These freezing-point curves and transformation curves thus 
divide the diagram into 8 distinct regions, each with its own 
specific state or constitution of the metal, the molten state for 
region i, a mixture of molten metal and of solid austenite for 
region 2, austenite alone for region 4 and so on. This will be 
explained below. If the metal followed the laws of equilibrium, 
then whenever through change of temperature it entered a new 
region, it would forthwith adopt the constitution normal to that 
region But m fact the change of constitution often lags greatly, 
so that the metal may have the constitution normal to a region 
higher than that in which it is, or even a patchwork constitution, 
representing fragments of those of two or more regions. It is 



Fig. i — Roberts-Austen or Carbon-Iron diagram, 

Ihe Cementite- Austenite or Metastable form 

by taking advantage of this lagging that thermal treatment 
causes such wonderful changes in the properties of the cold 
metal. 

12. With these facts m mind we may now study further these 
different constituents of iron. 

Austenite, gamma (y) von — Austenite is the name of the sohcl 
solution of an iron carbide m allotropic 7-iron of which the metal 
normally consists when m region 4 In these sohd solutions, as in 
aqueous ones, tlic ratios m which the different chemical substances 
are present are not fixed or definite, but vary from case to case, not 
per salium as between defimte cheimcal compounds, but by mfmi- 
tesimal steps. The different substances are as it were dissolved in 
each other m a state which has the mdefiniteness of composition, the 
absolute merging of identity, and the weakness of reciprocal chemical 
attraction, characteristic of aqueous solutions. 

On cooung mto region 6 or 8 austenite should normally split up 
into ferrite and cementite, after passing through the successive 
stages of martensite, troostite and sorbite, Fe,C=Fe3C +Fe(,f,i. 
But this change may be prevented so as to preserve the austemte in 
the cold, either very incompletely, as when high-carbon steel is 
" hardened," t c, is cooled suddenly by queni^ng in water, m 
which case the carbon present seems to act as a b(ake to retard the 
change ; or ^mpletely, by the presence of a large quantity of 
manganese, nickel, tungsten or molybdenum, which in effect sink the 
lower boundary GHSa of region 4 to below the atmospheric tempera- 
ture The important manganese steels of commerce and certain 
nickel steeb are manganiferous and niccohferous austemte, un- 
magnetic and hard but ductile 

Austenite may contain carbon in any proportion up to about 2 ’2% 
It IS non-maipietic, and, when preserveef in the cold either by quench- 
ing or by the presence of manganese, nickel, &c., it has a very 
remarkable combination of great malleabihty with very marked hard- 
ness, though it isless hard than common carbon steel is when hardened, 
and probably Jess hard than martensite. When of eutectoid com- 
position, it IS called '* hardemte," Suddenly cooled carbon steel, 
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even jf rich in austenite, is strongly magnetic Ixicause of the very 
magnetic a-iron which inevitably forms even m the most rapid 
cooung from region 4. Only in the presence of much manganese, 
mckel, or their equivalent can the true austenite be preserved in the 
cold so completely that the steel remains non-magnetic 

13. Beta (P) iron, an unmagnetic, mtensely hard and brittle 
allotropic form of iron, though normal and stable only in the httle 
triangle GHM, is yet a state through which the metal seems always 
to pass when the austenite of region 4 changes into the femte and 
lementite of r^ions 6 and 8. Though not normal below MHSP', 
yet like 7-iron it can be preserved m the cold by the presence of about 
5 % of manganese, which, though not enough to bring the lower 
boundary of region 4 below the atmospheric temperature and thus 
to preserve austenite m the cold, is yet enough to make the 
transformation ,of /3 into a iron so sluggish that the former 
remains untransformed even during slow coohng 

Again, fi-iton may be preserved incompletely as in the “ hardening 
of steel,” which consists in heating the steel mto the austenite state 
of region 4, and then coohng it so rapidly, e g by quenching it in cold 
water, that, for lack of the time needed for the completion of the 
change from austenite mto femte and cementite, much of the iron is 
caught m transit in the p state. According to our present theory, it 
is cluefly to beta iron, preserved in one of these ways, that all of our 
tool steel proper, 1 e steel used for cutting as distinguished from 
grinding, seems to owe its hardness. 

14. Martensite, Troostite and Sorbite are the successive stages 
through which the metal passes m changing from austenite into 
fenite and cementite Martensite, very hard because of its large 
content of jS-iron, is characteristic of hardened steel, but the two 
others, far from being definite substances, are probably only roughly 
bounded stages of this transition. Troostite and sorbite, indeed, 
seem to be chiefly very finely divided mixtures of femte and cementite, 
and it 13 probably because of this fineness that sorbitic steel has its 
remarkable combination of strength and elasticity with ductflity 
which fits It for resistmg severe vibratory and ether dynamic stresses, 
such as those to which rails and shafting are exposed 

15. Alpha (a) iron is the form normal and stable for regions 5, 6 
and 8, i e. for all temperatures below MHSP'. It is the common, 
very magnetic form 01 iron, in itself ductile but relatively soft and 
weak, as we know it in wrought iron and mild or low-carbon steel 

16. Femte and cementite, already desenbed in § 10, are the final 
products of the transforn.ation of austenite in slow-coohng. /3- 
lernte and austenite are the normal constituents for the triangle 
GHM, a-femte (t e nearly pure o iron) with austemte for the space 
MHSP, cementite with austenite for region 7, and «-fernte and 
cementite lointly for regions 6 and 8 Femte and cementite are thus 
the normal and usual constituents of slowly cooled steel, including all 
structural steels, rail steel, &c , and of white cast iron (see ^18) 

17. Pearlite. — The femte and cementite present interstratify 
habitually as a *' eutectoid ” ' called " pearlite ” (see Alloys, 
PI , fig rr), in the ratio of about 6 parts of ferrite to i of cementite, 
and hence contammg about 0-90 % of carbon Slowly cooled steel 
containing just o 90 % of carbon (S m fig i) consists of pearlite 
alone Steel and white cast iron with more than this quantity 
of carbon consist tvpically of kernels of pearhto surrounded by 
envelopes of free cementite (see Alloys, PI , fig 13) sufficient m 
quantity to represent their excess of CArbon over the eutectoid ratio ; 
they aie called “ hyper-eutectoid,” and are represented by region 8 
of fig I Steel contammg less than this quantity of carbon consists 
typically of kernels of pearhte surrounded by envelopes of femte 
(see Alloys, PI, fig 12) sufficient m quantity to represent their 
excess of iron over thj.s eutectoid ratio ; ls called ” hypo-eutectoid ” , 
and is represented by region 6 of fig i. This typical envelope and 
kernel ” structure is often only rudimentary 


* A ” eutectic ” is the last-freezmg part of an alloy, and corresponds 
to wliat the mother-hquor of a saline solution would become if such 
a solution, after the excess of saline matter had been crystaUized out 
were finally completely frozen It is the mother-liquor or " bittern 
frozen Its striking characteristics are . (i) that for given metals 
alloyed together its composition is fixed, and does not vary with the 
proportioas in which those metals are present, because any " excess 
metal,” i e so much of either metal as is present in excess over the 
eutectic ratio, freezes out before the eutectic ; (a) that though thus 
constant, its composition is not in simple atomic proportions ; (3) 
that its freezing-point is constant , and (4) that, when first formed, it 
liabitually ccmsists of mterstratified plates of the metals which 
compose it If the alloy has a composition very near that of its own 
eutectic, then when solidified it of course contains a large proportion 
of the eutectic, and only a small projiortion of the excess metal If 
it differs widely from the eutectic in composition, then when solidi- 
fied it consists of only a small quantity of euteetk and a very large 
quantity of the excess metal But, far below the freezing-pomt, 
transformations may take place in the solid metal, and f<^low a course 
quite parallel with that of freezing, though with no suggestion of 
liquidity A ” eutectoid ” is to such a transformation in solid metal 
what a eutectic is to freezing proper It is the last part of the metal 
to undergo this transformation and, when thus transformed, it is of 
constant though not atomic comiiosition, and habitually consists 
of mterstratified plates of its component metals. 


The percentage of pearhte and of free femte or cementite in these 
products 18 shown m fig. 2, in which the ordinates of the line \B( 
represent tiie percentage of pearhte corresponding to each percentage 
of carbon, and the intercept KD. MN or KF, of any point H, P or L, 



Fig. 2. — Relation between tlie carbon-content and the peiccnlage 
of the several constituents of slowly cooled steel and white cast 
iron 


measures the percentage of the excess of fernte or cementite foi hypo- 
and hyper-entectic steel and white cast iron respectively. 

18. The Carbon-Content, it the Ratio of Femte to Cementite, of 
certain typical Steels — Fig, 3 shows how, as the carbon-content rises 
from o to 4*5 %, the percentage of the glass-hard cementite, which is 
15 times that of the carbon itself, rises, and that of the soft copper- 
hke ferrite falls, with consequent continuous increase of hardness 
and loss of malleableness and ductility, Ihe tenacity or tensile 
strength increases till the carbon-content reaches about 1*25 "0. 
the cementite about 19 %, and then in turn falls, a result by no means 
surpnsing. The presence of a small quantity of the hard cementite 
oii^t naturally to strengthen the mass, by opposing the tendency of 
the soft fernte to flow under any stress applied to it ; but more 
cementite by its brittleness naturally weakens the mass, causing it to 
crack open under the distortion which stress inevitably causes 
The fact that this decrease of strength begins shortly after the carbon- 
content rises above the eutectoid or pearlite ratio of o 90 % is 
natural, because the bnttleness of the cementite which, m hyper- 
eutectoid steels, forms a more or less continuous skeleton (Ali oys, 
PI , fig 13) should be much more effective m starting cracks undei 
distortion than that of the far more minute particles of cementite 
which lie embedded, indeed drowned, in the sixfold greater mass of 
femte with which they are associated in the pearhte itself The 
large massive plates of cementite which form the network or skeleton 
m hyper-eutectoid steels should, under distortion, naturally tend to 
cut, m the softer pearhte, chasms too serious to be healed by the 
inflowmg of the plastic fernte, though this femte flows around and 


Steel 


White Cast I ran 



FfG. 3. — Physical properties and assumed microscopic con- 
stitution of the pearhte senes, graphiteless steel slowly cooled 
and white cast iron By ” total fernte ” is meant both that which 
forms part of the pearhte and that which is in excess of the pearhte, 
taken jointly So with the ” total cementite ” 


immediately heals over any cracks which form m the small tpiantity 
of cementite mterstratified with it m the pearlite of hypo-eutectoid 
steels 

As the carbon-content increases the welding power naturally 
decreases rapidly, because of the rapid fall of the ” solidus curve 
at which solidification is complete (Aa of fig i), and hence of the 
range m which the steel is coherent enough to be manipulated, and, 
finally, of the aittainable pliancy and softness of the metal ( learly 
the mushy mixture of soud austenite and molten iron of which the 
metal in region 2 consists cannot cohere under either the blows or 
the pressure by means of which welding must be done Rivet steel, 
which above all needs extreme ductihty to endure the distortion of 
being driven home, and tube steel which must needs weld easily, no 
^tter at what sacrifice of strength, are made as free from carbon, 
i e. of as nearly pure femte, as is practicable The distortion which 
rails undergo m manufacture and use ls incomparably less than that 
to which nvets are subjected, and thus rad steel may safely be much 
richer m carbon and hence In cementite, and therefore much stronger 
and harder, so as to better endure the load and the abrasion of the 
passing wheels Indeed, its carbon-content is made small quite as 
much becauseof the violenceof the shocks from these wheelsas because 
of any actiud diatortion to be expected, since, withm limits, as the 
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cwboti'CoateBt incrvaass the shock •ronstinc power <lcCTeaw 8 . Here, 
aa >n ail Cases, the carbon*«onteat must be toeresuh o£ a co mpr omise, 
neither 80 small that the rati flattens and wears out Iflce feed, nor so 
great that it snaps like j^assi Boiler plates undergo hi shaping and 
assembling an mtermeiuate degree of distortion, and therefore they 
must be given an intermediate carbon-content, following the general 
rale that tho eailK»t»eontent and hence the strength shoiila be as 
great as i« ooiuriaCBat with retainmg the degree of doctility and the 
shixflC’-resisting power which the object will need in actual use Thas 
ths tirpkal enrlion>content may be taken as about 0*05 % for nvets 
an# tttbta, o*ao % for boilerplates, and o«5o to 075 % lor mils, 
imjflying presence of 075 % of cetnentite m the first two, 3 % m 
thi taitd and 7 5 % to 11 -23 % m the last. 

19. CarhoH-ConUnt of Haraeit$d Steels —Taming from these cases 
in i^ch the steel is u^ in the slowly cooled state, so that it is a 
mixture of pearhte with ferrite or cementite, 1 e is pearlitlc, to those 
m which it 13 used in the hardened or martensitic state, we find that 
the carbon-content is governed by like considerations. Railway car 
springs, which are exposed to ^eat shock, have typically about 
o 75 % of carbon ; common tool st*‘el, which is exposed to less 
severe shock, has usually between o 75 and i 25 % ; file steel, which 
is subject to but little shock, and has little demanded of it but to bite 
hard and stay hard, has usuallv from i 25 to %. The carbon- 
content of steel 13 rarely greater than this, lest tho brittleness be 
excessive. But beyond this are the very useful, because very fusible, 
cast irons with from 3 to 4 % of carbon, the embrittllim eSect ot 
which is much lessened by its neiujg in the state of graphite. 

20 Slag or Ctnder, a characteristic component of wrought iron, 
which usually contains from 0-20 to 2 00 % of it, is essentially a 
silicate of iron (ferrous silicate), and is present in wrought iron 
simply because this product is made by weldmg together pasty 
granules of iron in a molten bath of such slag, without ever meltmg 
Sie resultant mass or otherwise giving the envelopes of slag thus 
imprisoned a chance to escape ccwnpletely 

21 Graphite, nearly pure carbon, is characteristic of " gray cast 
iron," in which it exists as a nearly conUnuous skeleton of very 
thin laminated plates or flakes (fig 27), usually curved, and forming 
from 2-50 % to 3 50 % of the whole As these flakes readily spht 
open, when a piece of tlua iron is broken rupture passes through them, 
with tho result that, even though the graphite may form only some 
3 % of the ma.S3 by weight (say 10 \ by volume), practically nothing 
but giaphvte is seen m tho fracture Hence the weakness and the 
daik-groy fracture of this iron, and hence, by brushing this fracture 
with St, wire brush and so detaching these loosely clinging flakes of 
graphite, the colour can be changed nearly to tlie very light-grey of 
pure iron. Theic is rarely any important quantity of grapmto m 
commercial steels (See 26 ) 

22. Farther Ittustrahon of the Iron-Carbon Dtagram — In order to 
illustrate further the meaning of the diagram (fig i), let us follow 
by means of the ordinate QUw the imdisturbefd slow cooling of molten 
hyper-eutectoid steel containing x % of carbon, for simplicity assum- 
ing that no graphite forms and that tho several transformations occur 
promptly as they fall due When the wadually falling temperature 
reaches i4;3o’’ (^), the mass bogms to freeze as 7-irou or austenite, 
called " primary ” to distmgiinh it from that which forms part of the 
eutectic But the freezing, instead of completing itself at a fixed 
temperature as that of pure water does, contmues until the tempera- 
ture sinks to r on tho fine Aa Thus the iron has rather a freezing- 
range than a freeeine-point. Moreover, the freezing is " selective ” 
The first particles of austenite to freeze contain about 0*33 % of 
carbon (/>). As freezing progresses, at each succe«>t.«v© temperature 
reached the frozen austenite has the carbon-content of the point on 
Aa which that temperature abscissa cuts, and the still molten part or 
‘‘ mothor-metal ” has tho carlxm-content horizontally opposite thw 
on the line AB. In other words, the compositioa of the frozen part 
and that of the mother-metal respectively are p and ^ at the beginning 
of the freezing, and r and /' at tho end ; and during freezing tliev 
slide along Aa and AB from pro r and from q to t' This, of course, 
brings the final composition of the frozen austeiutewhen freezing is 
complete exactly to that which the molten mass had before frewnrlg 
began. 

The beat enrivad by this process of solidiflcatioa retards the fall 
of tonperature ; bat after this the mte of cooling remainB regular 
until T (750*) on the line Sa(Ar«) is reached, when a second retarda- 
tion occurs, doe to the heat liberated by the passage within, the 
pasty mass of part of tlio iron and cartuti from a state of mere 
solution to that of defimte combination m the ratio Fe,C. forming 
microsoo]flo particles of cementite, while the remainder ot the iron 
and cari^ continue dissolved m each other as austenite. This 
format»a Of cemmtite continues as the temperature falls, tfU at 
about 690" C , (U, called Ar^,) so much of the carbon (m this case 
about o to %) and of the iron have united m the form of cementite^ 
that the composition ol tlw remaining solid-scflutlDn or “ mother'* 
metal " of austenite has reached that of the eutectok), hardenlte ; 
i.a. it now contains 0-90 % of cartioQ. The cementite which has thus 
far been hizaung may be called '* pro-emtectoid ” cementite, because 
it forms before the remainmg austenite reaches the eutectokl com* 
position As the temperature now falls) past 690°, thii hardcitite 
mother-metal in turn sphts up, after tiie fakhion of eutectics, Into 
alternate layers Of femte and cementite grouped togetiitr as pe^te, 


so that the mass as a wliole now becomes a mixture ot pearhte witn 
cementite The son thus liberated, as the femte of this pearlite, 
changes smualtaneonslv to 4-femte The passage of this large 
quantity of carbon and iron, 0*90 % of the former and 12*6 of tM 
latter, from a state of OMce solution as hardsmte to one of definite 
chemical union as cementite, togetiier with the passage of the iron 
Itself from the y to the a state, evolves aa much heat as actually to 
beat the mass up so that it brightens in a striking manner. This 
phenomenon is called the recalescence '* 

This change from austenite to femte and cementite, from the y 
through the to the a state, u of course accompanied by the loss of 
the “ hardening power,” t e the power of being hardened by sudden 
coobng, because the essence of this hardenmg is the retention of the p 
state. As shown m Alloys, PL, fig 13, the slowly cooled steel now 
consists of kernels of pearlite surrounded by envelopes of the cementite 
which was born of the austenite m cooling from T to U 

23, To take a second case, molten hypo-eutectoid steel of o 20 % 
of carbon 00 freezing from K to sr passes in the like mannei to the 
state of sohd austenite, ^-iron with tills 0'2O % of carbon dissolved 
in It. Its further cooling undergoes three spontaneous retardations, 
one at K' (Ar„ about fl20°), at which part of the iron begins to isolate 
itself within thu austenite mother-metal m the form of envelopes of 
fl-femte, t.e, of free iron of the allotropic modification, which 
surrounds the kernels or grains of the lesidual still undecomposed 
part of the austenite At the second retardation, K' ( Ar,, about 770®) 
this ferrite changes to the normal magnetic a-fernte, so that the 
mass as a whole becomes magnetic. Moreover, the envelopes of 
ferrite which began forming at Ar, contmue to broaden by the 
accession of more and more femte bom from the austenite pro- 
gressively as tho temperature smks, till, by the time when Ar, (about 
690°) is reached, so much free femte has been formed that the re- 
mainm^ mother-metal lias been enriched to the composition of 
hardenite, 1 e. it now contains 0*90 % of carbon Again, as the 
temperature m turn falls past Ar, this hardeoute mother-metal splits 
up mto cementite and femte grouped together aa pearlite, with the 
resulting recalescence, and the mass, as slmvm in Alloys, Id . fig X2, 
then consists ol I'ornels of pearhte surrounded by envelopes 01 femte 
All these phenomena are parallel with those of i 00 % carbon steel 
at this same critical pomt Ar,. As such steel cools slowly past Ar,, 
Aig and Ar,, it loses its hardenmg power progressively. 

In short, from Ar^ to Ar, the excess substance ferrite or cementite, 
m hypo- and hyper-eutectoid steels respectively, progressively 
crystalhzes out as a network or skeleton withm the austenite mother- 
metal, which thus progressively approaches the composition ol 
hardenite, reaching it at Ar,, and there splitting up into femte and 
cementite mterstratihed as pearhte. Further, any femte liberated 
at Ar^ changes there from y to p, and any present at Ar. changes 
from p to a. Between H and S, Ato and Ar, occur together, as do 
Ar, and Ar, between S and P' and Afj, Ar, and Ar, at S itself ; so 
that these critical pomts in those special cases are csuled Arj_„ Ar,_j 
and Ara_,_, respectively. The correspondmg critical pomts which 
occur doniig rise of temperature, witli the reverse transformations, 
are called Ac,, Ac„ Ac^, &c. A (Tschernoff) is the generic name, r 
refers to falling temperature {refroidissant) and c to rtsing tempera- 
ture {chauffant, Oanond) 

24. The freezing of molten cast iron of 2*50 % of carbon goes on 
selectively like that of these steels which wo have been studying, 
till the enrichment of the molten mother-metal m carbon bnags its 
carbon-content to B, 4 30 %, the eutectic * carbcm-content, t e that 
of the groateet fnsibiUty or lowest melting-point At this pomt 
selection ceases , the remaining molten metau freezes as a whole, and 
m freezing splits up mto a conglomerate eutectic of (1) austenite of 
about 2*2 % of carbon, and therefore saturated with that element, 
and (2) cementite, and with thus eutectic is mixed the ” primary " 
austenite which froze out as the temperature sank from v to r' 
The white-hot, solid, but soft mass is now a conglomerate of (i) 
" pnmary ” austenite, (2) '* eutectic ” austenite and (3) ” eutectic ” 
cementite As the temperature smks still farther, pro-eutectoid 
cementite (see 4 2a) forms progressively m the austenite Ixith pnmary 
and eutectic, and this pro-eutectoid cementite as it comes into 
existence tends to as s emme m the form of a network enveloping the 
kernels or grains of tiie austenite from which it springs The reason 
for its birth of eouiM, is that the solnbility of carbon in austemte pro- 
gressively oecreasM ail the temperature falls, from about 2*2 % at 
1130® (•), to 0*90 % at 690® (Ar,), as shown by the fine aS, with the 
consequence tliat tiie austenite keeps rejectinp in the farni of this 
pro-eutectoid cementite all carbon in excess m its saturation-point 
for the existing temperature Here the mass oemsists of (1) primary 
austenite, (2) eutectic austemte and cementite interstraMed and 
(3) pro-eutect(fld cementite 

Ate formation ot cementite through tiie rejection of carbon by 
both the primary and the eutectic austenite continues quite as m the 
case of t *00 % caahoo steel, with impoverishment of the austemte to 
the hardenite or euteetotd ratio, and the splitting up of toat hardenite 
into pearlite at Ar,, so that the mass when cold finally consists of (t) 

* Note the dtetkietioa between the ” entectk or afloy of lowest 
ireezing-poia«, rrjo*. B, with 4*30 % of carbon, and the ” eutectoid,** 
havdenite and pterllte, or alloy of lowest tnmsfmrmation-point, 
690® S, with 0'9o % of'earbon (See f rj ) 
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thA pnmaryaiuUBlte now $fpUt uprtnto kameteof paurhAesommaded 
bv env«lop4» oi pr<>oatecteid cemestite, (a) the cntoctic ot oemmttte 
pIttS austciute^ ^ latter of which ha» in like maancc split np inio a 
mixture of pewlite plus cementite Such a mess n shown itt hg. 4. 
Here the bliek bat-Uke patches are the masses of pearhte pdas pro- 
eutectoid cementite resulting from the wUttmg 141 of the primary 
austenite. The magaification is too small to show the scbra stripmg 
of the pearhte. In the black'and'wbite gnmad mass the whito is 
the eutectic cementite, and the Uack the eutectic anstemte, now 
split up into pearhte and pro^eutectoid cementite, which cannot here 
be dwtuignisbed from each othei, 

25. As we pass to cases with higher and higher carbon-content, the 
primacy austenite which freeres 10 cooling across r^;ion a forms a 



Fig 4 — The constitution of hypo-eutectic white or ccmentitifer* 
ous cast iron (washed metal), W. Campbell The black bat-like 
areas are the primary austenite, the zebra-marked ground mass the 
eutectic, composed of white stnpes of cementite ami black stripes of 
austenite. Both the primary and eutectic austenite have changed in 
cooling into a mixture of pearhte and pro-cutectoul cementite, too 
fine to be distinguished here 

smaller and smaller proportion of the uhole, and the austenite- 
ceracntitc eutectic which forms at the eutectic froezmg-pomt, 1130" 
(aB) , increases m amount until, when the carbon-centent reaches the 
eutectic ratio, 4 30 %, there is but a siugle freezing-point, and the 
whole mass when solid is ma<Ie up of this eutectic If there is more 
than 4*30 % of carbon, then m cooling through region 3 the excess 
of carbon over this ratio freezes out as " pnmary ” cementite But 
m any event the changes which have just been described for cast 
iron of 2 50 % of carbon occur in crossing region 7, and at Ar, 
(PSP') 

Just as vanations m the carbon-content shift the temperature of 
the freezing-range and of the various critical points, so do vanations 
m the content rt other elements, notably silicon, phosphorus, man- 
ganese, chromiun^ nickel and tungsten Nickel and manganese 
lower these critical points, so that with 25 % of nickel Ar, lies bdloiv 
the common temperature 20* C With 1 3 % of manganese Ar, is very 
low, and the austenite decomposes so slowly that it is preserved 
practically intact by sudden cooling. These steehi then normally 
consist of 7-iron^ modified by the large amount of nickel or manganese 
with which It 13 alloyed They are non-magnetic or very feebly 
magnetic But the critical points of such nickel steel though thus 
depressed, are not destroyed ; and if it is cooled in liquid air below 
its Arj, It passes to the a state and becomes magnetic 

26. Double Nature of the Carbon-Iron Du^ram — ^The part played 
by graphite m the constitution of the iron-carbon compounds, 
hitherto ignored for simplicity, is shown m fig 5. Looking at the 
matter in a broad way, in all these carbon-iron alloys, both sted and 
cast irons, part of the carbon may be dissolved in the iron, usually 
as austenite, e g m regions 2, 4, 5 and 7 of fig i ; the rest, • e. ihe 
carbon which is not dissolved, or the " undissolved carbon," forms 
either the definite carbide, cementite, FcgC, or else exists in the free 
state as graphite Now, Just as fig 1 shows the constitution of these 
utm-caroMi alloys for all temperatures and all percentages of carbon 
when the undissolved carbon exists as cementite, so there should be 
a diagram showing this constitution when all the undissolved carbon 
exists as graphite In short, there are two distinct carbon-iron 
diagrams, the iron-oementite one shown in fig t and studied at 
len^h m §§ 22 to 25, and the iron-graphite one shown in fig 5 in 
unbroken Unes, with the iron-cemoitite diagram reprodoced m 
broken lines for comparison What here follows represents our 
present rather ill-estaoiished ^eory These two diagrams naturally 
have much the same general rtiape, but though the boundaries of the 
several regiona in the ixon-cementite diagram are known pretty 
aecaratdy, and though the relative positions of the boundanes ol the 


twodtagrams are probably about as here shown, the exact topography 
of the iron-graphite diagi^ is not yet known. In it the normal con- 
shtnents are, for region II., molten metal 4- primary- austrmte ; for 
region HI , molten metal +primary graphite; for remon IV , pnmar>' 
austenite; for region VII., eutectic austenite, eutectic graphite, and a 
quantity of pro-eutectokt graphite which increases as we pass from 
the upper to the lower pirt of the region, together with pnmary 
anstemte at the left of the eutectic point and primary graphite at 
the r^t of that point Thus when iron containmg 2 -30 % of carbon 
(v fig. i> solidims, Its carbM may form cementite imlowing the 
cementite-austenite diagram so that white, 1 e cementitiforous, cast 
iron results ; or graphite, following the graphite-austenite diagram, 
so that ultra-grey, typical graphitic cast iron results; or, as 
usually happens, certain molecules may follow one diagram while the 
rest folloN/ the other diagram, so that cast iron which has both 
cementite and graphite results, as in most commercial grey cast iron, 
and typically in “ mottled cast Iron," in which there are distinct 
patches of grey and othera of white cast iron. 

Though carbon passes far more readily under most conditions into 
the state of cementite than into that of graphite, yet of the two 
graphite IS the more stable and cementite tne stable, or the 
‘‘ metastablo " form. Thus cementite is always tending to change 
over mto graphite by the reaction Fe,C sVe + Gr, though this 
tendency is often hda m check by different causes ; but graphite 
never changes back directly into cementite, at least according to our 
present tlieory. The fact that graphite may disrolve m the iron as 
austenite, ana that when this latter agam breaks up It is more likely 
to yield cementite than graphite, is only an apparent and not a real 
exception to this law of the greater stability of graphite than of 
cemcnbte 

Slow cooling, slow solidification, the presence of an abundance of 
carbon, and the presence of silKOn, ail favour the formation of 
graphite; rap«d cooling, the prcschre of sulphur, and in most cases 
that of manganese, favour the formation of cementite For in- 
stance, though m cast iron, which is rich in carbon, that carbon 
passes comparatively easily into the state of graphite, yet in steel, 
which contains much less carbon, but little graphite forms under most 
conditions Inde»xt, m the common structural steels which contain 
only very little carbon, bardW any of that carbon exists as graphite. 

27. Thermal Treatment — 1 he hardening, tempering and annealing 
of steel, the chilling and annealing of cast iron, and tne annealing of 
malleable cast iron are explained readily by the facts ]ust set forth. 

28. The hardmtng of steel consists m first transfotmmg it into 
austenite by heating it up mto region 4 of fig i, and then quenching 
It, usually in cold water, so as to cool it very suddenly, and thus to 
deny the time which the complete transformation of the austenite 
into ferrite and cementite reonires, and thereby to catch much of 
the iron in transit in the hard brittle ft state. In the cold this trans- 
formation cannot take place, because of moiecular rigidity or some 



other impediment. Tbo suddenly cooled metal is hard and brittle, 
because toe cold ^iroa which it contains is hard and brittle 

The degree of hardenmg which the steel undergoes increases with 
its caxbon<on.teat, chiefly because, during sudden cooling, the 
presence of carbon acts hlce a brake to impoM the transformations, 
and thus to increase the quantity of fi-iron caught m transit, but 
probably ako m part because the hardness of this ft-iroo. mcreases 
unto its carbon-content. Thus, though sudden cooling has very 
little effect on steel of o«xo % of carbm, it changes that of 1*50 % 
from a somewhat ductile body to one harder and more twittle than 
glass. 

29. The Tempering andAnnealtng of Steel — But this sudden cooling 
goes too (ar, preservi n g so mnch (i-iton as to make the steel too brittle 
for most purposes. This bnttieness has tlierefore in general to be 
mitigated or tempered," unfortunately at the cost of losing part 
oi the hardness proper, by reheating the hardened steel slightlv. 
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usually to between *oo® and 300° C , so as to relax the molecular 
rigid tty and thereby to allow the arrested transformation to go on a 
little farther, shifting a little of the /3-iron over mto the a state 
The higher the tempering - temperature, t e, that to which the 
hardened steel is thus reheated, the more is the molecular rigidity 
relaxed, the farther on docs the transformation go, and the softer 
does the steel become , so that, if the reheating reaches a dull* 
red heat, the transformation from austenite into femte and cementite 
completes itself slowly, and when now cooled the steel is as soft and 
ductile as if it had never been hardened It is now said to be 
" annealed." 

30 Chtlhng cast trofu, t e hastening its coolm^ by casting it in a 
cool mould, favours the formation of cementite rather than of 
graphite m the freezing of the eutectic at aBc, and also, in case of 
nyper-eutectic iron, in the passage through region 3 Like the 
hardemng of steel, it hinders the transformation of the austenite, 
whetlier primary or eutectic, mto pearlite + cementite, and thus 
catches part of the iron m transit in the hard /9 state The anneahng 
of such iron may occur m either of two degrees — a small one, as m 
making common chilled cast iron obiects, such as railway car wheels, 
or a great one, as in making malleable cast iron In the former case, 
the objects are heated only to the neighbourhood of Aci, say to 
730® C , so that the /3-iron may shp into the a state, and tne trans- 
formation of the austenite into pearhte and cementite may complete 
itself The joint effect of such chilling and such annealing is to make 
the metal much harder than if slowly cooled, because for each i % 
of graphite which the chillmg suppresses, 15 % of the glass-hard 
cementite is substituted. Thus a cast iron which, if cooled slowly, 
would have been " grey," i e. would have consisted chiefly of graphite 
with pearhte and ferrite (which are all relatively soft bodies), if thus 
chilled and annealed consists of cementite and pearhte. But m 
most such cases, in spite of the annealing, this hardness is accom- 
panied by a degree of brittleness too great for moat purposes The 
process therefore is so managed that only the outer shell of the cast- 
ing IS chilled, and that the interior remains graphitic, * e grey cast 
iron, soft and relatively malleable 

31. In making maiUahle castings the anneahng. t.c the change 
towards the stame state of femte + graphite, is canied much farther 
by means of a much longer and usually a higher heatmg than m the 
manufacture of chilled castings. The cashngs, initially of white 
cast iron, are heated for about a week, to a temperature usually above 
730® C. and often reaching 900® C. (1346® and 1652® F ) For about 
60 hours the heat is held at its highest point, from which it descends 
extremely slowly. The molecular freedom which this high tempera- 
ture gives enables tlie cementite to change gradually mto a mixture 
of graphite and austenite with the result that, after the castmgs 
have been cooled and their austenite has in cooling past Ac, changed 
into pearhte and femte, the mixture of cementite and pearhte of 
which they originally coasisted has now given place to one of fine or 
" temper graphite and ferrite, vnth more or less pearhte according to 
the completeness of the transfer of the carbon to the state of graphite 

Why, then, is this material malleable, though the common grey 
cast iron, which is made up of about the same constituents and often 
in about the same proportion, is brittle ? The reason is that the 
particles of temper graphite which are thus formed within the solid 
casting in its long annealing are so finely divided that they do not 
break up the continuity of the mass in a very harmful way , whereas 
111 my cast iron both the eutectic ^aphite formed in sobdifymg, 
and also the pnmary graphite which, in case the metal is hyper- 
eutectic, forms in cooling through region 3 of fig i, surrounded as 
it is by the still molten mother-metal out of which it is growing, 
form a nearly continuous skeleton of very large flakes, which do break 
up m a most harmful way the continuity of the mass of cast iron m 
wiuch they are embedded 

In carrying out this process the castings are packed in a mass of 
iron oxide, which at this temperature gradually removes the fine or 
" temper graphite by oxidizing that in the outer crust to carbonic 
oxide, whereon the carbon farther in begins diffusing outwards by 
" molecular migration," to be itself oxidized on reaching the crust 
This removal of graphite doubtless further stimulates the formation 
of graphit^ by relievmg the mcchamcal and perhaps the osmotic 
pressure Thus, first, for the brittle glass-hard cementite there is 
gradually substituted the relatively harmless temper graphite; and, 
second, even this is in part removed by surface oxidation 

32. Ftnencss of Structuro . — Each of these ancient processes thus 
consists essentially in so manipulating the temperature that, out 
of the several possible constituents, the metal shtdl actually consist 
of a special set m special proportions But m addition there is 
another very important prmciple underlying many of our thermal 
processes, vis that the state of aggregation of certam of these con- 
stituents, and through it the properties of the metal as a whole, are 
profoundly affected by temperature manipulations Thus, prior 
exposure to a temperature materially above Ac, coarsens the struc- 
ture of most steel, in the sense of givmg it when cold a coarse fracture, 
and enlarging the grams of peanite, oc later found in the slowly 
cooled metal. This coarsening and the brittleness which accompames 
it increase with the temperature to which the metal has been exposed. 
Steel whicli after a slow cooling from about 72a® C will bend 166® 
before breaking, will, after slow coohng from about 1050® C., b«ad 
only 18® before breaking. This injury fortunately can be cured 


either by reheating the steel to Ac, wh«i it " refines," 1 e returns 
spontaneously to its fine-grained ductile state (coohng past Ar, does 
not have this effect) ; or by breaking up the coarse grams by mechant- 
cal distortion, e g by forging or rmlum For mstance, it steel has 
been coarsened by heatmg to 1400® C., and if, when it has cooled 
to a lower temperature, say 850® C. we forge it, its gram-size and 
ductility when cold will be approximately those which it would have 
had if heated only to 850°. Hence steel which has been heated very 
highly, whether for weldmg, or for greatly softening it so that it can 
be rolled to the desired shape with but little expenditure of power, 
ought later to be refined, either by reheatmg it from below Arj to 
slightly above Ac, or by rollmg it after it has cooled to a relatively 
low temperature, te by having a low " finishmg temperature 
Steel castings have initially the extremely coarse structure due to 
coohng without mechanical distortion from their very high tempera- 
ture of solidification ; they are " annealed," t e. this coarseness 
and the consequent brittleness are removed, byreheating them much 
above Ac,, which also relieves the mtemal stresses due to the different 
rates at which different layers cool, and hence contract, durmg and 
after solidification For steel containing less than about 0*13 % 
of carbon, the embrittling temperature is m a different range, near 
700® C , and such steel refines at temperatures above 900® C 

33. The Posstbtltites of Thermal Treatment. — When we consider 
the great number of different regions in fig i, each with its own 
set of constituents, and remember that by different rates of 
cooling from different temperatures we can retain m the cold 
metal these different sets of constituents in widely varying 
proportions ; and when we further reflect that not only the 
proportion of each constituent present but also its state of 
aggregation can be controlled by thermal treatment, we see 
how vast a field is here opened, how great a variety of different 
properties can be induced in any individual piece of steel, how 
enormous the variety of properties thus attainable m the different 
varieties collectively, especially since for each percent^e of 
carbon an incalculable number of varieties of steel may be made 
by alloying it with different proportions of such elements as 
nickel, chromium, &c. As yet there has been only the roughest 
survey of certain limited areas m this great field, the further 
exploration of which will enormously increase the usefulness 
of this wonderful metal 

34. Alloy steels have come into extensive use for important 
special purposes, and a very great increase of their use is to 
be expected. The chief ones are nickel steel, manganese steel, 
chrome steel and chrome-tungsten steel The general order of 
merit of a given variety or specunen of iron or steel ina> be 
measured by the degree to which it combines strength and 
hardness with ductility. These two classes of properties tend 
to exclude each othefr, for, as a general rule, whatever tends 
to make iron and steel hard and strong tends to make it corre- 
spondingly brittle, and hence liable to break treacherously, 
especially under shock. Manganese steel and nickel steel form 
an important exception to this rule, m being at once very strong 
and hard and extremely ductile. Ntckel steel, which usually 
contains from 3 to 3 50 % of nickel and about 0-25 % of carbon, 
combines very great tensile strength and hardness, and a very 
high limit of elasticity, with great ductility. Its combination 
of ductility with strength and hardening power has given it very 
extended use for the armour of war -vessels. For instance, 
following Krupp’s formula, the side and barbette armour of 
war-vessels is now generally if not universally made of nickel 
steel contaming alwut 3*25 % of nickel, 0*40 % of carbon, 
and 1*50 % of chromium, deeply carburized on its impact face. 
Here the merit of nickel steel is not so much that it resists 
perforation, as that it does not crack even when deeply penetrated 
by a projectile. The combmation of ductility, which lessens the 
tendency to break when overstrained or distorlied, with a very 
high limit of elasticity, gives it great value for shafting, the 
merit of which is measured by its endurance of the repeated 
stresses to which its rotation exposes it whenever its alignment 
is not mathematically straight The alignment of marine 
shafting, clumgmg with every passing wave, is an extreme 
example. Such an intermittently applied stress is far more 
destructive to iron than a continuous one, and even if it is 
only hall tit^t of the limit; 0! elastiaty, its indefinite repetition 
eventually causes rupture. In a direct competitive test the 
inresence of ' 3-25 % of nickel increased nearly sixfold the 
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number of rotations which a steel shaft would endure before 
breakup. 

35. M actually made, manganese steel contains about 12 % 
of manganese and 1*50% of carbon. Although the presence 
of 1*50 % of mangane^ makes steel relatively brittle, and 
although a further Mdition at first mcreases this brittleness, so 
that steel contaimng between 4 and ^*5 % can be pulverized 
under the hammer, yet a still further mcrease gives very great 
ductility, accompanied by great hardness — a combination of 
properties which was not possessed by any other known substance 
when this remarkable ^loy, known as Hadfield’s manganese 
steel, was discovered. Its ductility, to which it owes its value, is 
profoundly affected by the rate of cooling. Sudden cooling 
makes the metal extremely ductile, and slow cooling makes it 
brittle. Its behaviour m this respect is thus the opposite of 
that of carbon steel. But its great hardness is not materially 
affected by the rate of cooling. It is used extensively for objects 
which require both hardness and ductility, such as rock-crushing 
machinery, railway crossings, mine-car wheels and safes. The 
burglar’s blow-pipe locally “ draws the temper,” t.e. softens a 
spot on a hardened carbon steel or chrome steel safe by simply 
heating it, so that as soon as it has again cooled he can driU 
through It and introduce his charge of dynamite. But neither 
this nor any other procedure softens manganese steel rapidly. 
Yet this very fact that it is unalterably hard has limited its use, 
because of the great difficulty of cutting it to shape, which has 
m general to be done with emery wheels instead of the usual 
iron-cutting tools. Another defect is its relatively low elastic 
limit. 

36 Chrome steel, which usually contains about 2 % of chromium 
and o 80 to 2 % of carbon, owes its value to combining, when 
m the ” hardened ” or suddenly cooled state, intense hardness 
with a high elastic limit, $0 that it is neither deformed permanently 
nor cracked by extremely violent shocks. For this reason it is 
the material generally if not always used for armour-piercing 
projectiles It is much used also for certam rock-crushing 
machinery (the shoes and dies of stamp-mills) and for safes. 
These are made -of alternate layers of soft wrought iron and 
chrome steel hardened by sudden cooling The hardness of the 
hardened chrome steel resists the burglar’s drill, and the ductility 
of the wrought iron the blows of his sledge. 

Vanadium in small quantities, 0-15 or 0-20 %, is said to improve 
steel greatly, especially in increasing its resistance to shock 
and to often-repeated stress. But the improvement may be 
due wholly to the considerable chromium content of these so- 
called vanadium steels. 

37. Tungsten steel, which usually contains from 5 to 10 % of 
tungsten and from i to 2 % of carbon, is used for magnets, 
because of its great retentivity. 

38. Chrome-tungsten or Htgh-speed Steel. — Steel with a large 
content of both chromium and tungsten has the very valuable 
property of “ red-hardness,” t e, of retaining its hardness and 
hence its power of cutting iron and other hard substances, 
even when it is heated to dull redness, say 600® C (1112® F.^ by 
the friction of the work which it is doing. Hence a machinist 
can cut steel or iron nearly six times as fast with a lathe tool 
of this steel as with one of carbon steel, because with the latter 
the cutting speed must be so slow that the cutting tool is not 
heated by the friction above say 250® C. (482® F.), lest it be unduly 
softened or “ tempered ” (§ 29). This effect of chromium, 
tungsten and carbon jointly consists essentially in raising the 
“ tempering temperature,” 1 e that to which the metal, m which 
by suitable thermal treatment the iron molecules have been 
brought to the allotropic y or ^ state or a mixture of both, can 
be heated without losmg its hardness through the escape of that 
iron mto the a state. In short, these elements seem to impede 
the allotropic change of the iron itself. The composition of this 
steel is as fc^ows ; — 


The usual limits. Apparently the best 

Carbon ..... 0*32 to t 28 0*68 to 0*67 

Manganese 0*03 „ 0*30 0-07 „ o-ii 

Chiominm a 23 „ 7 02 5*95 »» 5*47 

Tungsten . . 0 25 „ 25 45 17 61 „ 18-19 


39. Impunhes. — ^The properties of iron and steel, like those 
of most of the metab, are profoundly inffuenced by the presence 
of small and sometimes extremely small quantities of certain 
impurities, of which the most important are phosphorus and 
sulphur, the former derived chiefly from apatite (phosphate of 
lime) and other minerals which accompany the iron ore itself, 
the latter from the pynte found not only m most iron ores but 
m nearly all coal and coke. All commercial iron uid steel 
contain more or less of both these impurities, the mfluence of 
which is so strong that a variation of o-oi %,te of one part in 
10,000, of either of them has a noticeable effect. The best tool 
steel should not contain more than o-oa % of either, and m 
careful practice it is often specified that the phosphorus and 
sulphur respectively shall not exceed 0-04 and 0-05 % in the 
steel for important bridges, or 0-06 and o 07 % in rail steel, 
though some very prudent engineers allow as much as -085 % 
or even o-io % of phosphorus m rails. 

40. The specific effect of phosphorus is to make the metal 
cold-short, t e brittle in the cold, apparently because it increases 
the size and the sharpness of demarcation of the crystalline 
grains of which the mass is made up The specific effect of sulphur 
is to make the metal red-short, i e. brittle when at a red heat, 
by forming a network of iron sulphide which encases these 
crystalline grains and thus plays the part of a weak link in a 
strong chain 

41 Oxygen, probably dissolved in the iron as ferrous oxide 
FeO, also makes the metal red-short. 

42. Manganese by itself rather lessens than increases the 
malleableness and, indeed, the general merit of the metal, but 
it IS added intentionally, in quantities even as large as 1*5% 
to palliate the effects of sulphur and oxygen With sulphur 
It forms a sulphide which draws together into almost harmless 
drops, instead of encasing the grams of iron With oxygen it 
probably forms manganous oxide, which is less harmful than 
ferrous oxide (See § 35 ) 

43 Ores of Iron — Even though the earth seems to be a huge 
iron meteor with but a thin covering of rocks, the exasperating 
proneness of iron to oxidize explains readily why this metal is 
only rarely found native, except in the form of meteorites. 
There are four important iron ores, magnetite, haematite, 
limonite and siderite, and one of less but still considerable 
imjxirtance, pyrite or pyrites. 

44. Magnetite, FcjO^, contams 72 41 % of iron. It crystallizes in 
the cubical system, often m beautiful octahedra and rhombic 
dodecahedra It is black with a black streak Its specific gravity 
IS 5 2, and its hardness 5 5 to 6 5. It is very magnetic, and sometimes 
polar 

45 Haematite, or red haematite, Fc,0„ contains 70 % of iron 
It crystallizes m the rhombohedral system Its colour varies from 
bnlliant bluish-grey to deep red. Its streak is always red Its 
specific gravity is 5-3 and its^rdness 5 5 to 6 5 

46 Ltmomte, 2Fe,0,, 3H,0, contains 59 9 % of iron Its colour 
vanes from light brown to black Its streak is yellowish- black, 
Its specific gravity 3 6 to 4 o, and its hardness 5 to 5-5 Limonite 
and the related minerals, turgite, 2Feip, + H,0, and gfithite, 
Fe,0, + H/), are grouped together under the term “ brown haema- 
tite.’^ 

47. Sidertte, or spathic iron ore, FeCO., crystallizes in the rhombo- 
hedral system and contams 48-28 % of iron Its colour vanes from 
yellowish-brown to grey. Its specific gravity is j y to 3-9, and its 
hardness 3 5 to 4-5. The clayey sidente of the Bntish coal measures 
IS called “ clay band,” and that contaimng bituminous matter 
IS called ” black band.'* 

48 Pynte, FeS^ contams 46-7 % of iron It crystaUizes m the 
cubic system, usually m cub^, pentagonal dodecahedra or octa- 
bedra, often of great beauty and perf^tion It is golden-yellow, 
with a greenish or brownish-black streak Its specuic gravity is 
4-83 to 5 2, Its hardness 6 to 6 5 Though it contams far too much 
sulphur to be used in iron manu&cture without first being desulphur- 
ized, yet great quantities of shghtly cupriferous pynte, after yidding 
nearly all their sulphur in the manu^ture of sulphuric acid, and 
most of t^ remainder in the wet extraction of their copper, are then 
used under the name of " Wue billy " or “ purple ore,*' as an ore of 
iron, a use which is likely to increase greatiiy in importance with the 
gradual exhaustion of the richest d^x^ts of the oiMized ores. 

49. The Ores adually Impure — As these five minerals actual^ 
exist in the earth's crust they are usuidly more or less impure 
chemically, and they are almost always mechanically mixed with 

XIV. 26 a 
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bavren mmorai matter, sneh as ^qaartz, limestone and day, 
collecttvely called “ the ^ngfOe.'’ Ineome cases theiraa-bearmg 
mineral, such as magnetite or haematite, can be separated from 
the gangue after crushing) either mechanicaUy or magneticdly, 
so tlMt the part thus enraged or concentrate ” alone need be 
smelted. 

50. Geological Age —The Archaean crystalline rocks abound 
in deposits of magnetite and red hadnatite, many of them very 
large and rich, 'niese of course are the oldest of our ores, and 
from deposits of like age, espedally those of the more readily 
decomposed silicates, hu come the iron nrhich now exists in the 
sidentes and red and brown haematites of the later geological 
formations. 

51. The World's Suffiy of Iran Ore . — The iron ores of the 
earth’s crust will probably suffice to supply our needs for a 
very long period, perhaps indeed for many thousand years 
It IS true that an official statement, which is here reproduced, 

TAHitE II — Professor Toritebohm's Estimate of the Worlds 


Ore Supply. 

Country 

Workable 

Deposits 

Annual 

Output 

Annual Con- 
sumption 

United States 

Great Britain 
Germany 

Spam .... 
Russia and Finland 
France . 

Sweden .... 
Austna-Hungary 
Other countries 

tons 

1.100.000. 000 

1.000. 000.000 

2.200.000. 000 
500,000,000 

1.500.000. 000 

1.500.000. 000 

1.000. 000.000 
1,200,000,000 

tons 

35.000. 000 

14.000. 000 

21.000. 000 

8.000. 000 

4.000. 000 

6.000. 000 

4.000. 000 

3.000. 000 

5.000. 000 

tons 

35.000. 000 

20.000. 000 

24.000. 000 
1,000,000 

6.000. 000 

8.000. 000 

1.000. 000 

4.000. 000 

1.000. 000 

Total . . . 

10,000,000,000 j 

100,000,000 

100,000,000 


Note to Table — Though this estimate seems to be near the truth as 
regards the British ores, it does not credit the United States with 
one-tenth, if indeed with one- twentieth, of their true quantity as 
estimated by that country's Geological Survey in 1907. 

given in 1905 by Professor Tornebohm to the Swedish parliament, 
credited the world with only 10,000,000,000 tons of ore, and that, 
if the consumption of iron should continue to increase hereafter 
as it did between 1893 and 1906, this quantity would last only 
until 1946 How then can it be that there is a supply for 
thousands of years ? The two assertions are not to be reconciled 
by pointing out that Professor Tornebohm underestimated, for 
instance crediting the United States with only i z billion tons, 
whereas the United States Geological Survey’s expert credits 
that country with from ten to twenty times this quantity ; 
nor by pointing out that only certain parts of Europe and a 
relatively small part of North Amenca have thus far been 
carefully explored for iron ore, and that the rest of these two 
continents and South America, Asia and Africa may reasonably 
be expected to yield very great stores of iron, and that pyrite, 
one of the richest and most abundant of ores, has not been 
included. Important as these considerations are, they are 
much less important than the fact that a very large proportion 
of the rocks of the earth’s crust contain more or less iron, and 
therefore are potential iron ores. 

53. What ConsMuies an Iron Ore . — Whether a ferruginous 
rock is or is not ore is purely a question of current demand and 
supply. That is ore from which there is reasonable hope that 
metal can be extracted with profit, if. not to-day, then within a 
reasonable length of time. Rock containing 3| % of gold is an 
extraordinarily rich gold ore , that with 3| % of copper is a 
printable one to-day ; that containing % of iron is not so 
to-day, for the sole reason that its iron cannot be extracted with 
profit in competitum with the existing richer m^es. But it wtU 
become a (nofitable ore as soon as tiNe richer ore shall have 
been exhausted. Very few of the ores whicli are mined to-day 
contain less than 35 % of iron, mid sonie of thmn contain over 
60 %. As these ripest ores are exhausted, pocurer and poorer 
ones will be and the cost of iron lyill increase pro^pressivel^' 
if measured either in umts of the acti^ energy used m minii^ 


and smdting tt,oir m its power of purchasing anunalwnd vegetabhi 
products, cotton, wool, corn, &c , the supply of which is renewable 
and ind^ capable of very g^eat increase, but probably not if 
measured m its power of puircbtsing the various muimd products^ 
94. the other metals, c(^, petroleum and the prbcious stones, 
of which thesu{^ly is limited. This » simply one instance of the 
inevitable i^ogrmive increase m oost of the irrecreatable imneral 
relatively to the recreatable animal and vegetable. When, m 
the course of centuries, the exhaustion of m^r ores shall have 
forced us to mine, crush and conemtrate mechaoicaily or by 
magnetism the ores which contain only 3 or 3 % of iron, then 
the cost of iron in the ore, measured in terms of the eneigy 
needed to mme and concentrate it, will be omnparable with 
actual cost of the copper m the ore of the cojpper-mines of to-day. 
But, intermediate m richness between these two extremes, the 
iron ores mined to-day and these 2 and 3% ores, there is an 
incalculably great quantity of ore capable of mechanical concen- 
tration, ar^ another perhaps vaster store of ore which we do 
not yet know how to concentrate mechanically, so that the day 
when a pound of iron in the ore will cost as mudi as a pound of 
coppo* in the ore costs to-day is immeasurably distant. 

53, Future Cost of Ore — The cost of iron ore is likely to rbe 
much less rapidly than that of coal, because the additions to our 
known supply are likely to be very much greater in the case of 
ore than in that of coal, for the reason that, while nch and great 
iron ore beds may exist anywhere, those of coal are coriined 
chiefiy to the Carboniferous formation, a fact which has led to the 
systematic survey and measurement of this formation in most 
countries. In short, a very large part of the earth’s coal supply 
is known and measured, but its iron ore supply is hardly to be 
guessed. On the other hand, the cost of iron ore is likely to 
rise much faster than that of the potential alummium ores, 
clay and its derivatives, because of the vast extent and richness 
of the deposits of this ktter class. It is possible that, at some 
remote dav, aluminium, or one of its alloys, may become the 
great structural material, and iron be used chiefly for those 
objects for which it is especially fitted, such as magnets, springs 
and cutting tools. 

In passing, it may be noted that the cost of the ore itself forms 
a relatively small part of the cost even of the cruder forms of steel, 
hardly a quarter of the cost of such simple products as rails, and an 
msigmficant part of the cost of many most important finished 
objects, such as magnets, cutti^ tools, spnngs ana wire, for which 
iron is almost indispensable. 'Inus, if the use of ores very much 
poorer than those we now treat, and the need of concentrating them 
mechanically, were to double the cost of a pound of iron in the 
concentrated ore ready for smelting, that would increase the cost of 
rails by only one quarter. Hence the addition to the cost of fimshed 
steel objects which is due to oar being forced to use progressively 
poorer and poorer ores is hkely to be much less than the addition 
due to the progressive nse m the cost of coal and m the cost of labour, 
because of the ever-nsing scale of living. The effect of each of these 
additions will be lessened by the futuro improvements in processes 
of manufacture, and more particularly by the progressive r^dace- 
roent of that ephemeral source of energy, coal, by the secular sources, 
the wmds, waves, tides, sunshme, the earth's heat and, greatest of 
all, its momentum. 

54. Ore Supply of the Chief Iron-making Countries 
United States mine nearly all of their iron ores, Austria-Hungary, 
Russia and France mine the greater part of theirs, but none of 
these countries exports much ore Great Britain and (jermany, 
besides mining a great deal of ore, still have to import much 
from Spain, Sweden and in the case of Germany from Luxemburg, 
although, because of the customs arrangement between these 
last two countries, this importation is not usually reported. 
Belgium imports nearly all of its ore, while Sweden and Spam 
export most of the ore which they mine. 

35. Great JSritain has many valuable ore bed», some rich in iron, 
many of them near to bMa of coal and to the sea-coast, to canals or 
to navigable rivers They extend from Northamptonshire to near 
CluMgiavt. About twoi-thirds of the ore mmed » clayey aidente. 
In 1905 the Cleveland district in North Yorkshhe singed ^ % 
of the total British product pf ores ; Lincdnshire, 14*8 % ; 
Northamptanshize, X3‘0%; Leicestershire, 47%, Cumbwland, 
8*6%: North Lanc^n^, ^7%; Stafforashue 6*t %: , and 
Scouand, 57 %. The anau^ pmouetion of British mXi ore t^hed 
18,031,93^ too%ia 188a, but in 1905 it had fallen to X4,590,y<)^^ns, 
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'valtted at jj3,48*ii84i In addiiioa' ^,344,786 tons, or about half 
as muck as mtow in Groat »ntiam, wero in^xir^, 78'3 % of 
1% ^wa $pai|i. Tho nu^t ^xwrjfcapt British pr? 1 $ 


^ ^ the MMdlo iJas, noar Middles- 

fiom 10 tP ft thfdc, add its Pre^otams about 


b^^gb. 'ii 
30 % of iron. , 

36 Geographic^ l 4 | 



W«ghs , — Most of the 
— ^t coal-fields m 
Jorth, m Cleveland 
in' south Yorkshire, 
' Northamptonshire, 


Bnlish iron wort 
Scotland between ^ 
and Durham, in 
Derbyshire, and I .. 
and m soulb Wales jb 

The most and Durham, 

which makes ab^i npi nSam non It has the 

great Cleveland ors iMl tfm W oaki u B nt coal near tide- 

water at Middlesl)Ma«lu tltn liMM impotteat seat of the manu- 
facture of cutlery and ftnw Mmlt Whi is at Sheffield 

57 The Untied Statu hava of ere m many different 

places The rich bedp aaar | 4 d(f Sh^^trlor, chiefly red haematite, 
yieldmg at present about 53 % thought to contain between 

i\ and 2 billion tons, and the tmd bmwn haematites of the 
southern states about hflUoil Tlhl middle states, New York, 

New Jersey and PonniqdvMllIL Mo known to have many great 
deposits of nch magnetite, u^feh s«qp{flled a very large pro- 
portion of the American ores tBB the dlieovery of the very cheaply 
mined ores of l^Uce Superior. In 1906 thesb latter formed So % 
of the American proouction, and the southern states supplied 
about 13 % of it, while the rich deposits of the middle states are 
husbanded m accordance with the law that ore bodies are drawn 
on m the order of their apparent profitableness 

The most important Amencan iron-making distnct is in and 
about Pittsburg, to whose cheap coal the nch Lake Superior ores are 
brought nearly 1000 m , about four-fifths of the distance m the large 
ore steamers of the Great Lakes Chicago, nearer to the Lake ores, 
though rather far from the Pittsburg coal-field, is a very im|x>rtant 
centre for raul-makteg for the railroads of the western states Ohio, 
the Lake Ene end of New York State, eastern Pennsylvania and 
Maryland have very important works, the ore for which comes m 
part from Lake Superior and In part from Pennsylvania, New York 
and Cuba, and the fuel from Pennsylvania and Its neighbourhood 
Tennessee and Alabama m the south rely on southern ore and fuel 

58 Germany gets about two-thirds Of her total ore supply from 
the great J urassic “ Mmette ” ore deposit of Luxemburg ancf Lorraine, 
which reaches also into France and Belgium In spite of its contain- 
ing only about 36 % of iron, this deposit is 0/ very great value 
because of its great sue, and of the consequent small cost of mining 
It stretches through an area of about 8 m wide and 40 m long, and 
in some places it u nearly Oo ft thick. There are valuable deposits 
also in Siegerland and m many other parts of the country 

59 Sweden has abundant, rich ana very pure iron ores, but her 
lack of coal has restricted her iron manufacture chiefly to the very 
purest and best classes of iron and steel, m making which her thnfty 
and mtelligent people have developed very rare skill The magnetite 
ore bodies which supply this induswy lie in a band about 180 m long, 
reaching from a little north of Stockholm westerly toward the 
Norwegian frontier, between the latitudes 39* and 61° N In Swedish 
Lapland, near the Arctic circle, are the great Gellivara, Kirunavara 
and Luossavara magnetite beds, among the largest in Europe 
From these beds, which in some are about 300 ft thick, much 
ore is sent to Germany and Great Bntam. 

60. Other Countries • — Spain has large, rich and pure iron ore 
beds, near both her noirthem and her southern sea coast She exports 
about 90 % of all the iron ore which she mines, most of it to England 
France draws most of her iron ore from her own part of the great 
Mmette ore deposit, and from those parts of it which were taken from 
her when she lost Alsace and lorrame, Russia’s most valuable ore 
deposit u the very large and easily mhied one of Knvot Rog in the 
south, from which Comes about hidf of tha Russian iron ore It is 
near the Donete coal-field, the largest in Europe There are also 
important ore beds in the Urals, near the border of Fmland, and at the 
south of M<mcow In Austna-Hungary, besides the famous Stynan 
ErzbergjWitifci itesidente ore bed about 450 ft thick, there are cheaply 
mined but poor and impure ores hear Pr^e, and important ore beds 
in both northern and southern Hungary. Algeria, Canada, Cuba 
and India have valuable ore bodies. 

61 Rtchwss of Iron Ores — ^The American ores now mmed are 
-decidedly li^r than those of most European countries To make 
a ton of pig iron needs only about i 9 to&aof ore in the United States, 
2 tons in and Russia, 2*4 tons itt Great Bntam and Germany, 

and about ay tons in France and Bdgiiiftt, while about 3 tons of the 
native Bntish ores are needed per ton of pig irpn 


63. Tho eiimoi edume of iron manmfaetnre is shown dift’- 
grammaticaSy m fig. 6. To put the iron contained in iron ore 
mtb a atate m wltiicb It cam ha used as a metal requires essentially, 
fhet Its d^xldatiop, and, second Its separate from the other 
mliMoralinatteri such as i^ay, which it Is fopnd 

associated. These two thingsaredbne simultaneously by beating 


and melting the ore m contact with charcoal or anthracite, 
in the iron blast furnace, from which frflue intermittently two 
molten streams, the iron now deoxhttbed and incidentally 
carburized by the fuel with it baa be^ in contact, and 

the mineral matter, now called “ slag,” Thip crude cast iron, 
called pig iron,” may be run from the blast furnace directly 



into moulds, which give the metal the final shape m which it 
IS to be used m the arts; but it is almost always either remelted, 
following path z of fig. 6, and then cast into castings of cast 
iron, or converted into wrought iron or steel by purifying it, 
following path 2, 

If It IS to follow path I, the easfiogs into which it is made may be 
either (a) grey or (S) ohiUed or (c) maOMble. Grey iron castihgsl are 
made by remeltmg the pig iron either in a small shaft or " cupola " 
furnace, or in a reverberatory or “ air furnace, with very little 
change of chemical compositioD, and then casting it directly into 
suitable moulds, usually of either “ baked,” 14. oven-dnod, or 
” green," t e moist undried, sand, but sometimes of iron covered 
with a refractory coating to protect it from being melted or over- 
heated by the molten cast iron. The general procedure m the manu- 
facture of chilled and of malleable castings has been described m 
§§ 30 and 31 

If the pig iron is to follow path 2, the onrifloatlon which converts 
It into wrought iron or steel oorwtsts chiefly in oxidizing and thereby 
removing its carbon, phosphorus and other tanpuritk^, while it is 
molten, cither by means of the oxygen of atmoepbenc air blown 
through it as m the BeMemer process, or by the oxygen of iron ore 
stirred into it as m thc puddling and BeU>Krupp processes, or by 
both together aa in the o^n hearth proceas. 

On its way from the blast furnace to the converter or open hearth 
furnace the pig iron is often passed through a great reservoir called 
a " mixer," which acts also as sn equalizer, to leseen the variation m 
composition of the cast Iron, ojid as a purifier, removing part of the 
sulphur and silicon. 

63. Shaping ani Aijnsting Beddei these ex- 

traction and purification processes there are those of adjust- 
ment and shaping. The adjust either the 

ultimate composition, a.g. carbammg wtdtffht iron by long 
heating in contact with charcoal (eemencath^L or the proximate 
composition or constitutitw, ag in die haiiofiiii^i, tempering 
and annealing of steel already described »8, ao), or both, 
as in the process of making malleable cast frott 31). The 
shaping processes include the mtekankal on<«^ suot as rolling, 
forging and wire-drawing, and the rmdung pnea such as the 
crucible process of melting wrought iron or steel in crucibles 
and castmg it in mgota for the manufacture of the best kinds 
of tool steel. Indeed, the remdtHMf ^ cast iron to make grey 
iron castings belongs here, Thi? cuestteat^n, though it helps 
to give a general idea of the aut^ect, yet like most of its kind 
cannot be applied r^|idly. Thus the crucible porocess in its 
American form bodh camrfrea and remdhs, and the open 
hearth prooels is often used rather hnr remelting than for 
purifying 

64. The vron blast furnace, a crude tnit very efficient piece 
of apparatus, is an enormous shaft usually about fio ft. high 
and 20 ft wide at its widest part. It is at all times full from 
top to bottom, somewhat ah sketched in figs. 7 and 8, of a solid 
column of iumpa of ore and limestone, ’^ch are chaiged 
through a hopper aft tW top, and descend slowly as the lovier 
end trf the oeturan is eaten off throug^i the buramg away of 
its c(dte by means very hot aur or ” blast ” blown through 
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holes or “ tuyeres ” near tlie bottom or “ hearth,” and through 
the melting away, by the heat thus generated, both of the iron 
itself which has been deoxidized in its descent, and of the other 
minerals of the ore, called the “ gangue,” which unite with the 



Fig. 8. — Lower Part of the Blast Fumaca 


Lumps of Coke - o 

Lumps*of Iron Ore 

Lumps of Lime Ci 


Drops of Slag— 

Drops of lron-*f*i 
Layer of Molten Slag- 
Layer of Molten Iron 




carbonic oxide from the combustion of the coke by that blast. 
The upward {iscent of the column of gases is as swift as the 
descent of the solid charge is slow. The former occupies but a 
very few seconds, the latter from 12 to 15 hours. 



* The ore and lime actually exist here in powder. They are 
shown in lump form because of the difficulty of presenting to the 
oyc tiicir p)Owdered state. 

lime of the limestone and the ash of the fuel to form a complex 
molten silicate called the “ cinder ” or “ slag.” 

lntcrj)cn(‘lrating this descending column of solid ore, limestone 
end coke, there is an upward rushing column of hot gases, the 
atmospheric nitrogen of the blast from the tuyeres, and the 


Fir., <1, - Method of transferring charge from bucket to main charg- 
ing Ik II, wulioiit pi'i milting cscspi- of furnace gas (leUering as in 
tig. ;l. 
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In the upper part of the furnace the caroonic oxide deoxidizes 
the iron oxide of the ore by such reactions as xCO + FeO**o 
Fe+xCOj. Part of the resultant carbonic acid is again de- 
oxidized to carbonic oxide by the surrounding fueljCOj + C* 2 CO, 
and the carbonic oxide thus formed deoxidizes more iron oxide, 
&c. As indicated in fig. 7, before the iron ore has descended 
very far it has given up nearly the whole of its oxygen, and thus 
lost Its power of oxidizing the rising carbonic oxide, so that 
from here down the atmosphere of the furnace consists essentially 
of carbonic oxide and nitrogen. 

But the transfer of heat from the rising gases to the sinking 
solids, which has been going on in the upper part of the furnace, 
contmues as the solid column graduaUy sinks downward to 
the hearth, till at the “ fusion level ” (A m fig. 7) the solid 
matter has become so hot that the now deoxidized iron melts, 
as does the slag as fast as it is formed by the union of its three 
constituents, the gangue, the lime resulting from the decom- 
position of the limestone and the ash of the fuel. Hence from 
this level down the only solid matter is the coke, m lumps which 
are burning rapidly and hence shnnking, while between them 
the molten iron and slag tnckle, somewhat as sketched in fig 8, 
to collect in the hearth in two layers as distinct as water and 
oil, the iron below, the slag above. 

As they collect, the molten iron is drawn off at intervals 
through a hole A (fig 8), temporarily stopped with clay, at the 
very bottom, and the slag through another hole a little higher 
up, called the “ cinder notch ” Thus the furnace may be said 
to have four zones, those of (i) deoxidation, (2) heating, (3) 
melting, and (4) collecting, though of course the heating is 
really gomg on in all four of them. 

In Its slow descent the deoxidized iron nearly saturates 
itself with carbon, of which it usually contains between 3*5 
and 4 %^ taking it in part from the fuel with which it is in such 
intimate contact, and in part from the 'finely divided carbon 
deposited within the very lumps of ore, by the reaction 2 CO«» 
C + COj. This carburizing is an indispensable part of the process, 
because through it alone can the iron be made fusible enough 
to melt at the temperature which can be generated in the furnace, 
and only when liquid can it be separated readily and completely 
from the slag In fact, the molten iron is heated so far above 
Its melting point that, instead of being run at once into pigs 
as is usual, it may, without solidifying, be carried even several 
miles in large clay-lmed ladles to the mill where it is to be 
converted into steel. 

65. The fuel has, in addition to its duties of deoxidizing 
and carburizing the iron and yielding the heat needed for melting 
both the iron and slag, the further task of desulphurizing the 
iron, probably by the reaction FeS + CaO + C==Fe + CaS+CO. 

The desulphunzing effect of this transfer of the sulphur from 
umon with iron to union with calcium is due to the fact that, whereas 
iron sulphide dissolves readily in the molten metallic iron, calcium 
sulphide, in the presence of a slag rich m hme, does not, but by 
preference enters the slag, which may thus absorb even as much as 
3 % of sulphur. This action is of great importance whether the 
metal is to be used as cast iron or is to be converted into wrought 
iron or steel In the former case there is no later chance to remove 
sulphur, a mmute quantity of which docs great harm by leading 
to the formation of cementite instead of graphite and ferrite, and 
thus making the cast-iron castmgs too hard to be cut to exact shape 
with steel tools , m the latter case the converting or punfying pn> 
cesses, which are essentially oxidizing ones, though they remove 
the other impurities, carbon, sihcon, phosphorus and manganese, 
are not well adapted to desulphurizing, which needs rather deoxidiz- 
m^ conditions, so as to cause the formation of calaum sulphide, than 
oiadizmg ones 

66. The duty of the limestone (CaCOg) is to furnish enough 
lime to form with the gangue of the ore and the ash of the 
fuel a lime silicate or slag of such a composition (i) that it 
will melt at the temperature which it reaches at about level 
A, of fig. 7, (z) that it will be fluid enough to run out through 
the emder notch, and (3) that it will be rich enough in hme 
to supply that needed for the desulphunzing reaction FeS + 
CaO+C»»Fe+CaS + CO. In short, its duty is to “flux” 

gai^ue and ash, and wash out the sulphur. 


67. In order that the r/ag shall have these properties its 
composition usually lies between the followin]^ hmits • silica, 
26 to 35 % ; lime, phis i 4 times the magnesia, 45 to 55 % , 
alumina, 5 to 20 %. Of these the silica and alumina are chiefly 
those which the gangue of the ore and the ash of the fuel intro- 
duce, whereas the lime is that added intentionally to form with 
these others a slag of the needed physical properties. 

Thus the more gangue the ore contains, 1 e the poorer it is in iron, 
the more hmestone must in general be added, and hence the more 
slag results, though of course an ore the gangue of which initially 
contains much lime and little silica needs a much smaller addition 
of limestone than one of which the gangue is chiefly silica. Further, 
the more sulphur there is to remove, the greater must be the quantity 
of slag needed to dissolve it as calcium sulphide In smelting the 
rich tiake Superior ores the quantity of slag made was formerly as 
small as 28 % of that of the pig iron, whereas in smelting the Cleve- 
land ores of Great Britam it is usually necessary to make as much as 
1 1 tons of slag for each ton of iron 

68. Shape and Size of the Blast-Furnace — Large size has here, 
as in most metallurgical operations, not only its usual advantage 
of economy of installation, labour and administration per unit 
of product, but the further very important one that it lessens 
the proportion which the outer heat-radiating and hence heat- 
wastmg surface bears to the whole. The limits set to the furnace 
builder’s natural desire to make his furnace as large as possible, 
and Its present shape (an obtuse inverted cone .set below an 
acute upright one, both of them truncated), have been reached 
in part empirically, and in part by reasoning which is open 
to question, as indeed are the reasons which will now be offered 
reservedly for both size and shape. 

First the width at the tuyeres (fig. 7) has generally been 
limited to about 12^ ft. by the fear that, if it were greater, 
the blast would penetrate so feebly to the centre that the differ- 
ence m conditions between centre and circumference would 
be so great as to cause serious unevenness of working. Of 
late furnaces have been built even as wide as 17 ft. in the hearth, 
and it may prove that a width materially greater than 12I ft. 
can profitably be used With the width at the bottom thus 
limited, the furnace builder naturally tries to gain volume as 
rapidly as possible by flaring or “ battenng ” his walls outwards, 
I e. by making the “ bosh ” or lower part of his furnace an 
inverted cone as obtuse as is consistent with the free descent 
of the solid charge In practice a furnace may be made to 
work regularly if its boshes make an angle of between 73® and 
76® with the horizontal, and we may assume that one element 
of this regulanty is the regular easy .sliding of the charge over 
this steep slope A still steeper one not only gives less available 
room, but actually leads to irregular working, perhaps because 
It unduly favours the passage of the rising gas along the walls 
instead of up and through the charge, and thus causes the 
deoxidation of the central core to lag behind that of the periphery 
of the column, with the consequence that this central core arrives 
at the bottom incompletely deoxidized. 

In the very swift-running furnaces of the Pittsburg type 
this outward flare of the boshes ceases at about 12 ft. above 
the tuyeres, and is there reversed, as in fig. 7, so that the furnace 
above this is a very acute upright cone, the walls of which 
make an angle of about 4® with the vertical, instead of an obtuse 
inverted cone. 

In eirolanaUon or justification of this it has been said that a much 
easier descent must be provided above this level than Ls needed 
below it Below this level the solid charge descends easily, because 
it consists of coke alone or nearly alone, and this in turn b^ause the 
temperature here is so high as to melt not only the iron now de- 
oxidized and brought to the metallic state, but sdro the gangue of the 
ore and the limestone, which here unite to form the molten slag, 
and run freely dowm between the lumps of coke This coke descends 
freely even through this fast-narrowi^ space, because it is perfectly 
solid and dry wititout a trace of pastmess. But immediately above 
this level the charge is relatively viscous, because here the tem^rature 
has fallen so far it is now at the melting or formation point of 
the slag, which therefore is pasty, kable to weld the whole mass 
together as so much tax would, and thus to obstruct the descent of 
the charge, or in short to " scaffold " 

The reason why at this level the walls must form an upright 
instead of an invested cone, why the furnace must widen downward 
instead of narrowing, is, according to some metallurgists, that this 
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«hap« lA needed in order thnt, in spite of the pastiness of the slag in 
tins formative period of incipient fusion, tms layer may dcacwd 
fteely as the lower part of the column is gradually eaten away. 
To this very plausible theory it may be objected that m many slow> 
running furnaces, which work very regularly and show no rign of 
scafi^ding, the outward flare of the boenea continues (though 
ste^ned) far above this rwion of pastiness, indeed nearly half-way 
to the top of the furnace. This proves that the regular descent of the 
material in its pasty state can take place even m a space which is 
narrowing downwaiw To this objection it may in turn be answered 
that, though this degree of freedom of descent may suflice for a slow* 
runmng furnace, particHlarly if the slag is given such a oompositkm 
that it passes quickly from the sohd state to one of deuded fluidity, 
yet it u not enough fco' swtft*running ones, especially if the com* 
position oi the slag is such that, in melting, it remains long in a very 
sticky oonditioh. In hmitmg the diameter at the tuyeres to ft , 
the height of the boshes to one which will keep ^eir upper end 
below the region of pastmess, and their slope to one over which the 
burning coke will descend freely, we limit the width of the furnace 
at the top of the boshes and thus complete the outhne of the lower 
part of the furnace. 

The height of the furnace is rarely as great as loo ft,, and in 
the belief of many metallurgists it should not be much more 
than 8o ft. There are some very evident disadvantages of 
excessive he^ht ; for instance, that the weight of an excessively 
high column of sc^id coke, ore and limestone tends to crush thie 
coke and jam the charge in the lower and narrowing part of the 
furnace, and that the frictional resistance of a long column 
calls for a greater consumption of power for driving the blast 
up through It. Moreover, this resistance increases much more 
rapidly than the height of the furnace, even if the rapidity with 
which the blast is forced through iS constant , and it still furtlier 
increases if the additional space gamed by lengthening the 
furnace is made useful by increasing proportionally the rate 
of production, as indeed would naturally be done, because 
the chief motive for gaining this additional space is to increase 
production. 

The reason why the frictional reeistaiioe would be further increased 
is the very simple one that the increase in the rate of production 
implies directly a corresponding increase in the quantity of blast 
forced through, and hence in the velocity of the rising gases, because 
the Qheadcal work of the blast furnace needs a certain quantity of 
blast for each ton of iron made In short, to increase the mte of 
production by lengthening the furnace increases the fncUonal 
resistance of the rising gases, both by increasing their quantity and 
hence thefar Velocity and by lengthening their path. 

Indeed, (Me important reauMn for the diflicultieB In working very 
high funuKve, 4^ those too ft. high, may be that this fnctionai 
resistance becomes so great as actually to interrupt l^e even descent 
of the charge, parts of which are at times suspended like a ball in 
the ruing Im of a fountain, to fall perhaps with destructive violence 
when nome shUtiKg oondibon momentaiily lessens the friction 
We see how powerful must be the lifting efiect Of the rising gases 
when we reflect that their veloaty in a loo ft. furnace rapidly dnven 
h probably at least as great as zooo ft per minute, or that of a 

high Wind Cbncefve these gases pawing at this great velocity 
thNMgh the narrow bponlngs between the ^rflning lumps of coke 
and ore. Indeed, the vdocity must be far greater than this where the 
edge or comer of one lump touches the side of another, and the only 
room for the passage of this enormous quantity of gas u that Wt 
by the roughneW and irregularity of the mdMdual lumps 

The furnace is made father narrow at the top or ’* stock line,” 
in order that the entering ore, fuel and dux may readily ^ 
distributed evenly. But extreme narrowness would not only 
cause the escaping gases to move so swiftly that they would sweep 
much of the fine ore out of the furnace, but would also throw 
needless work on the blowing engines by throtUing back the 
rising gases, and would lessen unduly ^ space available for 
the charge m the upper part of the furnace. 

From Its top down, the widls of the furnace slope Outward at 
an angle of between and 8®, partly m order to ease the descent 
of the charge, here impeded by the swelling of the individual 
partides of ore cained by the deposition widitn them of great 
quantities of fine carbon, by the reaction of 2 CO‘“C+(X>,. 
To widen it more abruptly would indeed increase the volume of 
the furnace, but would probably lead to grave imgularities in 
the distribution of the gas and chaige, and hence in the working 
of the furnace. 

When we have thus fixed the he^ht of the furnace, its 
diameter at its ends, and the slope of its upper and lower 


parts, we have completed its outline closely enough for our 
purpose here. 

6^ Hot Blast and Dry Blasi.^Oa its way from the blowmg 
engme to the tuyeres of the blasMumaoe^ the Mast, t.e, the air 
forced m for the purpose of burning the fuel, is usually pre^heated, 
and in some of the most progressive works is dried by Cayley’s 
refrigeratmg process. These steps lead to a saving of fuel so 

reat as to 1 ^ astonishing at first sight'^^deed in case of Cayley’s 

last-drying process incredible to most writers, who proved 
easily and promptly to their own satisfaction that the actual 
savmg was impossible. But the explanation is really so very 
simple that it is rather the increduUty of these writers that is 
astonishing. In the hearth of the hllaat furnace the heat made 
latent by the fusion of the iron and slag must of course be supplied 
by some body which is itself at a temperature above the melting 
point of these bodies, which for simplicity of exposition we may 
call the critical temperature of the blast-furnace process, because 
heat will flow only from a hotter to a cooler object Much the 
same is true of the heat needed for riie deoxidation of the silica, 
SiO2+2C«Si + aC 0 i^. Now the heat developed by the com- 
bustion of coke to carbomc oxide with cold air containing the 
usual quantity of moisture, develops a tempaature only slightly 
above this critical point , and it is only the heat represented by 
this narrow temperature-margm that is available for doing this 
critical work of fusion and deoxidation. That is the crux of the 
matter. If by pre-heating the blast we add to the sum of the 
heat available ; or if by drying it we subtract from the work 
to be done by that heat the quantity needed for decomposmg 
the atmospheric moisture ; or if by removing port of its nitrogen 
we lessen the mass over which the heat developed has to be 
spread — if by any of these means we raise the temperature 
developed by the combustion of the coke, it is clear that we 
increase the proportion of the total heat which is available for 
this critical work in exactly the way m which we should mcrease 
the proportion of the water of a stream, initially loo in. deep, 
whi^ should flow over a waste weir mitially i m. beneath the 
stream’s surface, by raising tiie upper surface of the water lo m. 
and thus increasing the depth of the water to no m. Clearly 
this raising the level of the water by lo % increases tenfold, or 
by xooo %, the volume of water which is fd^ove the level of the 
weir. 

The speofttl conditions of the b!ast*furaace actnaHy exaggerate 
the eaviag due to tlus widemng of the available temperatttre-margm, 
and beyond this drying the blast does great good by preventing the 
senous irregularities ui working the furnace caused oy changes in 
the htmudity of the air with varying weather. 

70i Moans of Heattng ike JS/«rL— After the ascending column 
of gases has done its work oi heatup and deoxidizing the ore, 
It still necessarily contains so much carbonic oxide, usually 
between ao and 26 % by weight, that it is a very valuable fuel, 
part of whi(h is us^ for raisu^ steam for generatuig the blast 
itself and driving the roUmg mill engines, 8tc., or directly in 
gas engines, and the rest for heatmg the Mast. This heatup 
was formerly done by burning part of the gases, after their 
escape from the furnace top, m a large combustion chamber, 
aroii^ a series of cast iron pipes tlurough which the blast passed 
on Its way from the blowup engbe to tire tuyeres. But these 

iron pi^ Stoves ” are fast gomg out Of use, ctoefiy because 
they are destroyed quickly if an attempt is made to beat the 
blast above looo*’ F. (538*^ C.), often a very important thing. 
In their place the regenerative stoves of the Whatwell and 
Cowper types (figs. 10 and ii) are used. With thjse the regular 
temperature of the blast at some works is about 1400* F. 
(760^ C.), and the usual blast temperature lies between 900^ 
and 1200" F. <480® and 650® C). 

Lake the Siemens furniace, described m § 99, th^ have two 
distinct phases : one, ” on gas,” dtnmg wfaidi put of the waste 
gas'of the blast-furnace is burnt witldn the stove, highly heating 
the great suriace bf brickwork whkh for that purpose is provided 
wit^ It ; the other, “ bn wind,” during which the blast is 
heated by passinig it bach over theto very sudkees which 
have thus b^nrheatedi. They are heat-filten or lieab>tra|iB for 
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unpoundingthe iteat developed by the combufttkm ol the fuma(» 
gas, atuf returning it to the blast. Each blast-Inmaee is 
now pKOvi^ with three or even four of these stoves, which 
collectively may be nearly thrice as large as the furnace itself. 
At any given time one of these is “ on wind ” and the others 
“ on gas.” 

The Whitwell stove (fig lo), by means of the surface of several 
fire-bnck w^ls, catches in one phMe the heat evolved by the burning 

gas as It sweeps 
through, and m the 
Other phase returns 
that neat to the 
entering blast as it 
sweeps through from 
left m right In the 
origmal Whitwell 
stove, which lacks 
the chimneys shown 
at the top of fig lo, 
both the burmng gas 
and the blast pass 
up and down re- 
peatedly In the H. 
Kennedy modifica- 
tion, shown in fie. IQ, 
the gas and aur in 
one phase enter at 
tte Dottom of all 
tiu-ee of the large 
vertical chambers, 
burn m passmg up- 
wards, and escape at 
once at the top, as 
shown by the broken 
arrows. In the other 

{ )haae the cold blast, 
ofccd m at A, passes 
four times up and 
down, as shown by 
the unbroken arrows, 
and escapes as hot 
blast at B This, 
then, is a " one-pass ” 
stove when on gas 
but a “ four-pass '* 
one when on wind. 
The Cowper stove 

Fig. so.— W httirall Hot -Blast btove, as (fig ”) 
modified by ILKenoady. When”onwmd,” Whitwell (i) m 
the cold blast is forced in at A, and passes hfvjng not a senes 
four times up and down, as shown by means of Ant smooth walls, 
of unbroken arrows, escaping as hot-blast at but a great number 
B When " on gas,*^ the gas and air enter at of n^w verticat 
the bottom at each of the three larger flues, E, for the altc*^ 
veitical chambers, past once up through the nate absorption and 
stove, and eici^ at the top, as shown by emission of the heat, 
means of broken arrows Hen^ this is a four- with the consequence 
jiass stove when on wind, but a one-pass that, for given out- 
stove when on gat. side dimensions, it 

offers about oiwtialf 

moire heattBg snrfhce than the true Whitwell stove; and 
m that tiie gas and the blast pass only once up and once down 
through it, ineftead of twice up and twice down as in the modcant 
true WhIlwcU stoves. As regards idctional resistanee, this smeller 
nuttbnc Of reversals of direction coanpetisates in a aaeaaure for the 
smaller area of the Cowper ffuea. The large combne t ion chamber 
B permits thorough combustion «C the gas. 

71. Prgservaiion of the Furnace Walls . — ^The combined fluxing 
and abrading action of tiie descendir^ chaige tends to wear 
away the linii^ of the furnace where it is hottest, which of 
course b near its lower end, thus changing its shape materially, 
lessening its efficiency, and in particuhv increasing its consump- 
tion Of fuel. The w^, therefore, are now made thm, and are 
fhorot^lMy cooled by water, whtc^ circulates through pipes cur 
bo3»s tedded h them. JatneaCa^dey’s method of ooolrag, shown 
in %. 7, b to set in the fcdck-woiic walls several horicontid rows 
of fibt water-cooled bronze boxes> RR', extending nearly to the 
interim' of the furnace, and tapmed so that they can readUy; be 
withdrawn and re^flaced m case tiiey bum ^ough. The bnek- 
work may wear back to the front e^es of these boxes, or even, 
as 18 shown at a little farther. But in the Uuter case their 
sthl determine the effective pnffile of the funmoe walb 
because the depressions at the back of these edges become filled 


with carbon and scoriaceous matter when the furnace m in normal 
working. Eadi of thesse rows, of which five are shown in fig. 7, 
consists of a great number of short segmental boxes. 

73. Blast-fumaee Gas Engines . — ^When the gas which escapes 
from the furnace top b us^ m gas ei^mes it generates about 
four times as much power as when it is used for rabmg steam. 
It has been calculated that the gas from a pair of old-fashioned 
blast-furnaces making 1600 tons of iron per week would in this 
way yield some x6,ooo horse-power in excess of their own needs, 
and that all the availaUe blast-furnace gas in the llmted States 
would develop about 1,500,000 horse-power, to develop which 
by raising steam would need about 20,000,000 tons of coal a 
year. Of this power about half would be used at the blast- 
furnaces them- 
selves, leaving 
750,000 horse- 
power available 
for driving the 
madunery of the 
rolling nu^, &c. 

This ttso of the gas 
eugme IS likely to 
have fat * lea^ng 
results In order to 
utilize this power, 
the converting mill, 
in whKh the pig iron 
13 converted into 
steel, and the rolling 
mills must adjoin 
the Hast - funiace 
The numerous con- 
vertmg mills which 
treat pig iron made 
at a distance will 
now have the crush- 
ing burden of pro- 
viamg m other ways 
the power wluch 
their rivals get from 
the blast-furnace, m 
addition to the severe 
disadvantage under 
which they already 
suffer, of wasting the 
initial heat of the 
molten cast iron as 
It runs from the blast- 
furnace Before its 
me in the gas engine, 
the blast-furnace gas 
has to be freed care- 
fully from the large 
quantity of fine ore 
dust which it carries 
m suspension. 

73 . Mechunieal 
ApfHanees. — Mov- 
ing die taw ma- 
terieb and the pro- 
ducts : In order to 
move economically 

** — Diagram of Cowper Hot-Blast 
Of materids which stoveatDaqurone. (After J.Kennedy) Broken 
enter and issue from arrows show the path of the gas and air 
each furnace daily, while the stove is *' on gas," and a<did arrows 
mechanical appli- '' 

ances have at many Entrance for blast-furnace gas. 

works disnlared B, B, Combustfmi chambw. 
works ais placed c, Chimney valve 

hand labour wholly, d, Odd blast mam 
and indeed that any £, Hollow btickk 
of the materials 

should be shovelled by hand b not to be thought of in designing 
new works. 

The arrangemott at the Carnegie Ccxxipati.y*s Duqoesne works 
(fig. 13 ) may serve as an example of modem methods of handling 
The standard-gauge oars which bring the ore and coke to Duquesae 
pass over one of Imroe very long rows of bins, A, B, and C (fig. Z3), 
of which A smd B receive the materials (ore, coke and hmestooe) 
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for immediate use, while C receives those to be stored for wmter 
use. From A and B the materials are drawn as they are need^ 
into large buckets D standing on cars, which carry them to the foot 
of the hoist track EE, up which they are hoisted to the top of the 
furnace Arrived here, the material is introduced mto the furnace 
by an ingenious piece of mechanism which completely prevents the 
furnace gas from escaping mto the air The hoist-engmeer in the 
house F at the foot of the furnace, when informed by means of an 
indicator that the bucket has arrived at the top, lowers it so that I 
its flanges GG (fig 7) rest on the corresponding nxed flanges HH as 
shown in fig 9. TTie farther descent of the bucket being thus i 
arrested, the special cable T is now slackened, so that the conical 
bottom of the bucket ■■ ^ ’ * ‘ ‘ 


the string of moulds^ each thus containing a pig, moves slowly 
forward, the p^s solidify and cool, the more quickly because 
in transit they are sprayed with water or even submerged in 



Fig. 12 — Diagram of the Carnegie Blast-Furnace Plant at Duquesne, Pa. 

A and B, Bins for stock for immediate use. F, Hoist-engine house N, N, N, ladles carrying tVir molten 

C, Receiving bm for wmter stock pile LL, Travelling crane commandmg stock pile cast iron to the works, where 

D, D, Ore bucket M, Ore bucket receiving ore for stock pile. it is converted mto steel by the 

EE, Hdist-track. M', Bucket removing ore from stock pile open hearth process 


counter- weighted false cover J of the furnace, so that the contents 
of the bucket slide down into the space between this false cover 
and the true chargmg bell, K The specisil cable T is now tightened 
again, and lifts the Mttom of the bucket so as both to close it and 
to close the space between J and K, by allowing J to rise back to 
Its initial place The bucket then descends along the hoist-track 
to make way for the next succeeding one, and K is lowered, droppmg 
the charge into the furnace Thus some 1700 tons of materials 
are charged daily mto each of these furnaces without being shovelled 
at all, running by gravity from bin to bucket and from bucket to 
furnace, and being hoisted and charged into the furnace by a single 
engineer below, without any assistance or supervision at the furnace- 
top 

The winter stock of materials is drawn from the left-hand row of 
bins, and distributed over immense stock piles by means of the 


water in the tank EE. Arrived at the farther sheave C, the now 
cool pigs are dumped into a railway car. 

Besides a great saving of labour, only partly offset by the cost of 
repairs, these machines have the great merit of making the manage- 
ment mdependent of a very troublesome set of labourers, the hand 
pig-breakers, who were not only absolutely indispensable for every 
cast and every day, because the pig iron must be removed promptly 
to make way for the next succeedmg cast of iron, but very difficult 
to replace because of the great 
physical endurance which their 
work requires 



A, I.adle bringing the cast iron from the blast-furnace 
BR The moulds 

C, D, Sheaves carrying the endless chain of moulds. 


Fic. 13 — Diagram of Plg-Casting Machine 

EE, Tank in which the moulds are submeigcd 

F, Car mto which the cooled pigs are dropped. 

G, Distributing funnel. 


great crane LL ffig is), which transfers it as it is needed to the 
row A of bins, whence it is carried to the furnace, as already ex- 
plained 

74 Casting the Molten Ptg Iron — The molten pig iron at many 
works IS still run directly from the furnace into sand or iron 
moulds arranged m a way which suggests a nursing litter of pigs ; 
hence the name “ pig iron ” These pigs are then usually broken 
by hand. The Uehling casting machine (fig 13) has displaced 
this method in many works. It consists essentially of a senes 
of thin-walled moulds, BB, carried by endless chains past the 
lip of a great ladle A This pours into them the molten cast iron 
which It has just received directly from the blast-furnace. As 


present way of getting the iron of the ore into the form of wrought 
iron and steel by first making cast iron and then purifying it, 
t.e. by first putting carbon and silicon into the iron and then 
taking ^em out again at great expense, at first sight seems 
so unreasonabfy^ roundabout that many “ direct ” processes 
of extracting the iron without thus chargmg it with carbon and 
silicon have been proposed, and some of &em have at times been 
important. But to-day they have almost ceased to exist. 

That the Wast-fumace process must be followed by a punfymg 
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action incidental to this carburizing removes the sulphur easily and 
cheaply, a thing bardW to be expected of any direct process so far 
as we can see. (2) The carburizing incidentally carburizes the 
brickwork of the furnace, and thus protects it against corrosion by 
the molten slag (3) It protects the molten iron against reoxidation, 
the greatest stumbimg block in the way of the direct processes 
hitherto (4) This same strong deoxidizing action leads to the 
practically complete deoxidation and hence extraction of the iron 
\S) In that carbunzmg lowers the melting pomt of the in»i greatly. 
It lowers somewhat the temperature to which the mmeral matter of 
the ore has to be raised m order that the iron may be separated 
from it, because this separation requires that both iron and slag 
shall be very fluid Indeed, few if any of the direct processes have 
attempted to make this separation, or to make it complete, leaving 
it for some subsequent operation, such as the open hearth process 

In addition^ the blast-furnace uses a very cheap source of energy, 
coke, anthracite, charcoal, and even certain kmds of raw bituminous 
coal, and owmg first to the mtimacy of contact between this fuel and 
the ore on which it works, and second to the thoroughness of the 
transfer of heat from the products of that fuel’s combustion in 
their long upward journey through the descending charge, even 
this cheap energy is used most effectively 

Thus we have reasons enough why the blast-furnace has displaced 
all competing processes, without taking into account its further 
advantage m lending itself easily to woi^ing on an enormous scale 
and with trifling consumption of labour, still further lessened by the 
general practice of transferring the molten cast iron m enormous 
ladles into the vessels m which its conversion into steel takes place 
Nevertheless, a direct process may yet be made profitable under 
conditions which specidly favour it, such as the lack of any fuel 
suitable for the blast-furnace, coupled with an abundance of cheap 
fuel suitable for a direct process and of cheap nch ore nearly free 
from sulphur 

76. The chief difficulty m the way of modifying the blast- 
furnace process itself so as to make it accomplish what the direct 
processes aim at, by giving its product less carbon and silicon 
than pig iron as now made contains, is the removal of the sulphur 
The processes for converting cast iron into steel can now remove 
phosphorus easily, but the removal of sulphur in them is so 
difficult that It has to be accomplished for the most part in the 
blast-furnace itself. As desulphurizing seems to need the direct 
and energetic action of carbon on the molten iron itself, and as 
molten iron absorbs carbon most greedily, it is hard to see how 
the blast-furnace is to desulphurize without carburizing almost 
to saturation, t e without making cast iron. 

77. Direct Metal and the Mtxer — Until relatively lately the 
cast iron for the Bessemer and open-hearth processes was nearly 
always allowed to solidify in pigs, which were next broken up 
by hand and remelted at great cost It has long been seen that 
there would be a great saving if this remeltmg could be avoided 
and “ direct metal,” z e the molten cast iron direct from the blast- 
furnace, could be treated in the conversion process. The obstacle 
IS that, owing to unavoidable irregularities in the blast-furnace 
process, the silicon- and sulphur-content of the cast iron vary 
to a degree and with an abruptness which are inconvenient for 
any conversion process and intolerable for the Bessemer process. 
For the acid variety of this process, which does not remove 
sulphur, this most harmful element must be held below a limit 
which is always low, though it varies somewhat with the use to 
which the steel is to be put Further, the pomt at which the 
process should be arrested is recognized by the appearance of 
the flame which issues from the converter’s mouth, and variations 
in the silicon-content of the cast iron treated alter this appearance, 
so that the indications of the flame become confusing, and control 
over the process is lost Moreover, the quality of the resultant 
steel depends upon the temperature of the process, and this in 
turn depends upon the proportion of silicon, the combustion 
of which IS the chief source of the heat developed. Hence the 
importance of having the silicon-content constant In the basic 
Bessemer process, also, unforeseen variations in the silicon- 
content are harmful, bemuse the quantity of lime added should 
be just that needed to neutralize the resultant silica and the 
phosphoric acid and no more. Hence the importance of having 
the silicon-content uniform. This uniformity is now given by 
the use of the “ mixer *' invented by Captain W. R Jones. 

Tins “ mixer ” is a great reservoir into which successive lots 
of molten cast iron from all the blast-furnaces available are 
poured, forming a great molten mass of from 200 to 750 tons. 


This IS kept molten by a flame playing above it, and successive 
lots of the cast iron thus mixed are drawn off, as they are needed, 
for conversion into steel by the Bessemer or open-hearth process. 
An excess of silicon or sulphur m the cast iron from one blast- 
furnace is diluted by thus mixing this iron with that from the 
other furnaces. Should several furnaces simultaneously make 
iron too rich in silicon, this may be diluted by pouri^ into the 
mixer some low-sihcon iron melted for this pur^se in a cupola 
furnace. This device not only makes the cast iron much more 
uniform, but also removes much of its sulphur by a curious 
slow reaction Many metals have the power of dissolving their 
own oxides and sulphides, but not those of other metals. Thus 
iron, at least highly carburetted, t e cast iron, dissolves its own 
sulphide freely, but not that of either calcium or manganese. 
Consequently, when we deoxidize calcium in the iron blast- 
furnace, It greedily absorbs the sulphur which has been dissolved 
m the iron as iron sulphide, and the sulphide of calcium thus 
formed separates from the iron. In like manner, if the molten 
iron in the mixer contains manganese, this metal unites with the 
sulphur present, and the manganese sulphide, insoluble m the 
iron, slowly rises to the surface, and as it reaches the air, its 
sulphur oxidizes to sulphurous acid, which escapes. Further, 
an important part of the silicon may be removed in the mixer 
by keeping it very hot and covering the metal with a rather 
basic slag. This is very useful if the iron is intended for either 
the basic Bessemer or the basic open-hearth process, for both 
of which silicon is harmful. 

78. Conversion or Purifying Processes for converting Cast Iron 
into Steel or Wrought Iron. — As the essential difference between 
cast iron on one hand and wrought iron and steel on the other 
IS that the former contains necessarily much more carlxin, 
usually more silicon, and often more phosphorus than are suit- 
able or indeed permissible in the latter two, the chief work of 
all these conversion processes is to remove the excess of these 
several foreign elements by oxidizing them to carbonic oxide 
CO, silica SiO^, and phosphoric acid P^Oj, respectively Of 
^ese the first escapes unmediately as a gas, and the others 
unite with iron oxide, lime, or other strong base present to form 
a molten silicate or silico-phosphatc called “ cinder ” or “ slag,” 
which floats on the molten or pasty metal. The ultimate source 
of the oxygen may be the air, as in the Bessemer process, or rich 
iron oxide as in the puddling process, or both as m the open-hearth 
process ; but m any case iron oxide is the chief immediate source, 
as IS to be expected, because the oxygen of the air would naturally 
unite in much greater proportion with some of the great quantity 
of iron offered to it than with the small quantity of these im- 
purities. The iron oxide thus formed immediately oxidizes 
these foreign elements, so that the iron is really a carrier of oxygen 
from air to impurity. The typical reactions are something like 
the following : Fe,04 + 4 C =• 4 CO -f- 3 Fe ; Fe^O^ -f- C - 3 FeO + CO ; 
2 P + 5 FeaO^ = 1 2 FeO + 3Fe0,P204 ; Si + 2Fe804 - 3Fe0,Si02 + 
3 FeO. Beside this their chief and easy work of oxidizing carbon, 
silicon and phosphorus, the conversion processes have the harder 
task of removing sulphur, chiefly by converting it into calcium 
sulphide, CaS, or manganous sulphide, MnS, which rise to the 
top of the molten metal and there enter the overlying slag, 
from which the sulphur may escape by oxiducing to the gaseous 
compound, sulphurous acid, SOj. 

79. In the puddling process molten cast iron is converted into 
wrought iron, t.e. low-carbon slag-bearing iron, by oxidizing its 
carbon, silicon and phosphorus, by means of iron oxide stirred 
into it as it lies in a thin shallow layer m the ” hearth ” or flat 
basin of a reverberatory furnace (fig. 14), itself lined with iron 
ore. As the iron oxide is stirred into the molten metal laboriously 
by the workman or ” puddler ” with his hook or ” rabble,” 
It oxidizes the silicon to silica and the phosphorus to phosphoric 
acid, and unites with both these products, formmg with them 
a basic iron silicate nch in phosphorus, called ” puddling ” 
or “ tap cinder.” It oxidizes the carbon also, which escapes 
m purple jets of burning carbonic oxide. As the meltmg pomt of 
the metal is graduaUy raised by the progressive decarburization, 
it at length passes above the temperature of the furnace, about 
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1400® C., with the consequence that the metai, now bdlow its 
radting point, solidifies m pasty grains, or “ comes to nature.” 
These griUBs the puddler welds together by means of his rabble 



Fig. —Puddling Furnace. 


into rough 80-lb balls, each hke a sponge of metallic iron 
particles with its pores filled with the still molten cinder. These 
balls are next worked into merchantable shape, and the cinder 
is simultaneously expelled in large part, first by hammermg 
them one at a time under a steam hammer (fig. 37) or by squeez- 
ing them, and next by rolling them. The squeezing is usually 
done in the way shown in fig. 15. 

Here BB is a large fixed iron cylinder, corrugated within, and C 
an excentnc cylinder, also corrugated, which, m turning to the 
right, by the friction of its cor- 
rugated surface rotates the puddled 
ball D which has just entered at A, 
so that, turning around its own 
axis. It travels to the right and is 
gradually changed from a ball into 
a bloom, a rough cylindncal mass 
of white hot iron, still dripping 
with cinder This bloom is im- 
mediately rOUed down into a long 
flat bar, called " muck bar.’* aud 
tlus in turn is cut mto short lengths 
which, piled one on another, are 
reheated and again rolled down, 

Fio 15 —Plan of Burden's sometimes with repeated cutting, 
Excentric Revolving Squeeser P»l»n« and re -rolling, into the 
for Puddled Balls nnal shape in which it is actually 

to be u^. But. roll and re-roll 
as often as we like, much cinder remains imbedaed in the iron, in 
the form of threads and rods drawn out in the direction of rollmg, 
and of course weakening the metal m the transverse direction 

80. Machtnt Pu<Wfing.— TTie few men who have, and are 
willing to cxerose, the great strength and endurance which the 
puddler needs when he is stirring the pasty iron and balling it 
up, command such high wages, and witn their little 500-lb 
charges turn out their iron so slowly, that many ways of puddling 
by machinery have been tried. None has succeeded permanen'dy, 
though indeed one offered by J. P. Roe is not without promise. 
The essential difficulty has been that none of them could sub- 
divide the rapidly solidifying charge into the smtUl balls which 
the workman dexterously forms by hand, and that if the charge 
IS not thus subdivided but drawn as a single ball, the cinder 
cannot be squeezed out of it tiioroughly enough. 

81. Dtmt Puddling . — ^In common practice die cast iron as 
It runs from the blast-furnace is allowed to solidify and cool 
completely in the form of pigs, which are then graded by their 
fracture, and remelted in die paddling furnace itself. At 
Hourpes, in order to save the expense of this remelting, the 
rnolten cast iron as it comes from the blast-furnace is poured 
direedy into the puddling furnace, in large charges of about 
aaoo Ib, which are thus about four times as large as diose 
of common puddling furnaces. These large charges are puddled 
by two gan^ of four men each, and a great saving in rael and 
labour is effected. 

Attractive as are tiieee advances in puddling, they have not been 
widely adopted, for two chief reasons : First, owners of puddling 
works have been rduotant to ^pend money fieely in plant for a 
process of which the future is so uncertam, and this unwillineaess 
has been the more natural because these very men are in large 
part the more conservative fraction, which has reausted the tempta- 
tion to abandon puddhng and ad^ the steel-making processes 
Second, m puddling iron which b to be used as a raw material 
making very fine steel by the crucible prdeefis, quality b the thing 



oi first importance. Now in the series of operations, the bbst- 
fumace, puddling and crucible processes, through which the iron 
passes ixcm the state of ore to that of crucible tool steel, it is so 
difficult to detect just which are the condibcms essential to excellence 
m the final product that, once a given procedure has been found to 
yield excellrat steel, every one of its details is adhered to by the 
more cautious ironmasters, often with surprising conservatism 
Buyers of certam excellent tdasses of Swedish iron have been said 
to object even to the substitution of electricity for water-power as 
a means of dnvmg the machinery of the forge In case of dnrect 

J mddlmg and the use of larger charges this cmiservatism has some 
oundatTon, because the established custom of allowmg the cast iron 
to solidify gives a better opportunity of examining its fracture, 
and thus of rejectmg unsuitable iron, than is afforded in direct 
puddlmg So, too, when several puddlers are jointly respimsible 
for the thoroughness of their work, as happens in puddling large 
charges, they wUl not exercise such care (nor mdeM will a given 
degree oi care be so effective) as when responsibility for each charge 
rests on one man. 

82. The removal of phosphorus, a very important duty of the 
puddling process, requires that the cinder shall be ” basic,” 
i.e. that it shall have a great excess of the stroi^ base, fenous 
oxide, FeO, for the phosi^oric acid to unite wilii, lest it be 
deoxidized by the carbon of the iron as fast as it forms, and so 
return to the iron, following the general rule that oxidized bodies 
enter the slag and unoxidized ones the metallic iron. But this 
basicity implies that for each part of the silica or silicic acid 
which inevitably results from the oxidation of the silicon of the 
pig iron, the cinder shall contain some three parts of iron oxide, 
Itself a valuable and expensive substance. Hence, m order to 
save iron oxide the pig non used should be nearly free from 
silicon. It should also be nearly free from sulphur, because of 
the great difficulty of removing this element m the puddling 
process. But the strong deoxidizing conditions needed in the 
blast-furnace to remove sulphur tend strongly to deoxidize 
sihca and thus to make the pig iron rich m silicon. 

83. The “ refinery process ” of fitting pig non for the puddlmg 
process by removing the silicon without the carbon, is sometimes 
used because of this difficulty m making a pig iron mitially low 
m both sulphur and silicon. In this process molten pig iron 
with much silicon but little sulphur has its silicon oxidiMd to 
silica and thus slagged off, by means of a blast of air playing on 
the iron through a blanket of bummg coke which covers it. 
The coke thus at once supplies by its combustion \he heat 
needed for melting the iron and keeping it hot, and by itself 
dissolving m the molten metal returns carbon to it as last as 
this element is burnt out by the blast, so that the ” refined ” 
cast iron which results, tbough still nch m carbon and therefore 
easy to melt in the puddling process, has relatively little silicon. 

84. In the Bessemer or ” pneumatic ” process, which indeed 
might be called the ” fuel-less ” process, molten p^ irmi is 
converted mto steel by having its carbon, silicon and nuuiganese, 
and often its phosphorus and sulphur, oxidized and thus renaoved 
by air forced through it in so many fine streams and hence so 
rapidly that the heat generated 1^ the oxidation of these im- 
purities suffices in and by itself, unaided by burning any ot^hor 
fuel, not only to keep toe iron molten, but even to raise its 
tem^ature from a pomt initially but little above the melting 
point of cast iron, ss^ 1150** to 1250® C.^ to one well above the 
melting point of the resultant steel, say 1500® C. The ” Bessemer 
converter” or “vessel” (fig. 16) in which tJus wonderful 
process is carried out is a huge retort, lined with clay, dolomite 
or other refractory material, hung aloft and turned on trunnions, 
DI>, through the right-hand one of which toe blast is carried 
to toe gooseneck £, which in turn delivers it to toe tuyeres Q 
at toe bottom. 

There are two distinct varieties of this process, the origmal 
undephosphorizing or “ acid ” Bessemer process, so c^ed 
because tte converter is lined with acid matenals, 1.^. those rich 
in silidc acid, such as quartz and clay, and because toe slag is 
consequently acid, t\e, siliceous; and toe dephosphorizing or 
“ Thomas ” or basic Bessemer ” process, so oalied because 
toe cmxverter is lined with basic materials, usuaUy caktned 
dolomite, a j;^xture,pf Ihna «nd magnesia, bemnd together with 
tar, and became the slag is made very basic b^r adding much 
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Ikoe to It In the basic Bessemer process {^sphonu is readti/' 
removed by oxidation^ because the product of tts oxidation, 
phosiriionc acid, P1O5, in the {Mcsence of an excess of base forms 
stabte (^losphAtes of lime and iron which pass into the slag, 
making it valuable as an artificial manure. But this dephos> 
^orization oxidation can be earned out only in the case slag 
18 basic. If it is acid, t.e. if it holds much more than 20 % of 



Fio. 16. — 12-15 ton Bessemer Converter 
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so powerful an acid as silica, then the phosphoric add has so 
feeble a hold on the base in the slag that it is immediately re- 
deoxidized by the carbon of the metal, or even by the iron itself, 
P.;05 + OFe — 2 P + 6FeO, and the resultant deoxidized phosphorus 
immediately recombines with the iron. Now in an acid-hned 
converter the slag is necessanly acid, because even an initially 
basic would immediately corrode away enough of the add 
lining to nudee itself acid. Hence phosphorus cannot be removed 
in an acid-ltned Converter. Though all this is elementary to-day, 
not only was it unknown, indeed unguessed, at the time of ^ 
invention of the Bessemer process, but even when, nearly a 
qtuu'ter of a century later, a young English metalhitgiad chemist, 
Sidney GdehnstThennas (1850- 111I85), offered to the British Iron 
and Steel Institute a paper describing his success in dephosphonz- 
in^ by the Bessemer process 
with a ba8ic*Imed converter 
and a basic slag, that body 
rejected it. 

85. In carrying out the add 
Bessemer process, the con- 
verter, preheated to about 
ttoo* C. by bumbig c<dte in it, 
is turned into the position 
shown in fig. 1 7, and the charge 
Fio 17.*- Bessemer Converter, of molten pig iron, which 

MW U1V.VCU ^ ^ ^ poured into it 

through its mouth. The converter is then turrad upright 
into me position shown in fig. 16, so tiiat the blast, which has 
been let on just before this, enterw^ through the great number 
of tuyere holes in the bottom, forces its way up through the 
relatively shallow layer of iron* throwing it up within the <»n- 
titrtcr as a bofling foam, and oxidizing the foreign elements so 



rapidly that in tome cases tbek removal is complete after 5 
mmubes. The oxygehof the bUsthavingbeen thus taken up by the 
mdten metal, its nitrogim issues from me mouth of the converter 
as a pale spark-beanng cone. Under normal conditions the silicon 
oxidises first. Later, when most of it has been oxidised, the 
carbon begins to ooddize to carbtmic oxide, which m turn bums 
to carbonic add as it meets the outer air on escaping from the 
mouth of the converter, and generates a true flame which grows 
bright, then brilliant, then idmost blmding, as it rushes and roars, 
then “ drops,” i.e. shortens and suddenly grows quiet when the 
last of the carbon has burnt away, and no flame-formmg substance 
remains. Thus may a 20-ton chatge of cast iron be converted 
into steel in ten minutes.^ ft is by the appearance of the flame 
that the operator or “ blower ” knows when to end the process, 
judging by its brilliancy, colour, sound, sparks, smoke and other 
indications. 

86. Rfcarburtzing . — The process may be interrupted as soon 
as the carbon-content has fallen to that which the final product 
is to have’, or it may be continued till nearly the whole of the 
carbon has been burned out, and then the needed carbon may 
be added by ” recarburizing.” The former of these ways is 
followed by the very skilful and intelligent blowers in Sweden, 
who, with the temperature and all other conditions well under 
control, and with their minds set on the quality rather than on 
the quantity of their product, can thus make steel of any desired 
carbon-content from 0*10 to i-zs%. But even with all their 
skill and care, while the carbon-content is still high the indications 
of the flame are not so decisive as to justify them m omitting to 
test the steel before removing it from the converter, as a chock 
on the accuracy -of their blowing. The delay which this test 
causes is so unwelcome that m all other countries the blower 
continues the btew until decarbunzation is nearly complete, 
because of the very great accuracy with which he can then read 
the indications of the flame, an accuracy which leaves little to 
be desired. Then, without waiting to test the product, he 
” recarbunzes ” it, t.e. adds enough carbon to give it the content 
desired, and then immediately pours the steel into a great clay- 
Imed casting ladle by turning the converter over, and through 
a nozzle m the bottom of this ladle pours the steel into its ingot 
moulds. In making very low-carbon steel this recarburizing 
proper is not needed ; but in any event a considerable quantity 
of manganese must be added unless the pig iron initially contains 
much of that metal, m order to remove from the molten steel 
the oxygen whidi it has absorbed from the blast, lest thu make 
It redshort If the carbon-content is not to be raised materially, 
this manganese is added m the form of preheated lumps of 
” ferro-manganese,” which contains about 80 % of manganese, 
5 % of carton and 15 % of iron, with a little sibcon and other 
impurities If, on the other hand, the carbon-content is to be 
rai^, then carbon and manganese are usually added together 
m the form of a manganiferous molten pig iron, called spiegel- 
eisen, f.e. “ mirror-iron,” from the brilliancy of its facets, and 
usuaOy containing somewhere about 12 % of manganese and 

4 % of carbon, though the pixiportion between these two elements 
has to be adjusted so as to introduce the desired quantity of 
each into the molten steel. Part of the carbon of this spi^el- 
eisen unites with the oxygen occluded m the molten iron to 
fonn carbonic oxide, and agam a bright flame, greenish with 
manganese, escapes from the converter. 

87. Dare's F^oeess , — ^Another way of mtroducing the carbon 
is Darby’s process of throwii^ large paper bags filled with 
anthracite, coke or gas-carbon into the casting ladle as the 
molten steel is pounng into it. The steel dissolves the carbon 
of this fud even more quickly than water would dissolve salt 
uader like conditions. 

88 . Bessemer and Musket, — Bessemer had no very wide 
knowlei%e of metfdlurgy, and after overcoming many stupendous 

* The lengdi of ttie btow vanes very greatly, in general increasing 
with the proportkia of sUicon and with the size of charge Thus 
me small Swed^ charges with but little sibcon may be blown »n 

5 inmates* but for a 20-toa charge the time is more likely to reach 
or exceed to mhintes, and scmietunes teaches ao minutes or even 
more. 
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difficulties he was greatly embarrassed by the brittleness or 
“ redshortness " of his steel, which he did not know how to 
cure. But' two remedies were quickly offered, one by the skilful 
Swede, Gdransson, who used a pig iron initially rich in manganese 
and stopped his blow before much oxygen had been taken up ; 
and the other by a British steel maker, Robert Mushet, who 
proposed the use of the manganiferous cast iron called spiegeleisen, 
and thereby removed the only remaining serious obstacle to the 
rapid spread of the process. 

From this many have claimed for Mushet a part almost or even 
quite equal to Bessemer's m the development of the Bessemer pro* 
cess, even calUng it the " Bessemer-Mushet process." But this 
seems most unjust Mushet had no such exclusive knowledge of the 
effects of manganese that he alone could have helped Bessemer , 
and even if nobody had then proposed the use of spiegeleisen, the 
development of the Swedish Bessemer practice would have gone on, 
and, the process ^us cstabhshed and its value and great economy 
thus shown in Sweden, it would have been only a question of time 
how soon somebody would have proposed the addition of manganese 
Mushet's aid was certainly valuaole, but not more than Gdransson ‘s, 
who, besides thus offenng a preventive of redshortncss, further 
help^ the process on by raising its temperature by the simple 
expedient of further subdividing the blast, thus mcreasing the 
surface of contact between blast and metal, and thus m turn hasten- 
ing the oxidation. The two great essential discoveries were first 
that the rapid passage of air through molten cast iron raised its 
temperature above the melting point of low-carbon steel, or as it 
was then called " malleable iron,'* and second that this low-carbon 
steel, wluch Bessemer was the first to make in important quantities, 
was in fact an extraordinarily valuable substance when made under 
proper conditions. 

89. Source of Heat — The carbon of the pig iron, burning as it 
does only to carbonic oxide within the converter, does not by 
itself generate a temperature high enough for the needs of the 
process. The oxidation of manganese is capable of generating 
a very high temperature, but it has the very serious di^vantage 
of causing such thick clouds of smoky oxide of manganese as 
to hide the flame from the blower, and prevent him from 
recognizing the moment when the blow should be ended. Thus 
it comes about that the temperature is regulated primarily by 
adjusting the quantity of silicon in the pig iron treated, ij% 
of this eieraent usually sufficing. If any individual blow proves 
to be too hot, it may be cooled by throwmg cold “ scrap ** steel 
such as the waste ends of rails and other pieces, into the converter, 
or by injecting with the blast a little steam, which is decomposed 
by the iron by the endothermic reaction H.jO + Fe «> 2 H FeO. 
If the temperature is not high enough, it is raised by managing 
the blast in such a way as to oxidize some of the iron itself 
permanently, and thus to generate much heat. 

90. The basic or dephosphorizing variety of the Bessemer 
process, called in Germany the “ Thomas ” process, differs from 
the acid process in four chief points : (i) that its slag is made 
very basic and hence dephosphorizing by adding much lime to 
It ; (3) that the lining is bs^ic, because an acid Immg would 
quickly be destroyed by such a basic slag j (3) that the process 
is arrested not at the “ drop of the flame ” (§ 85) but at a pre- 
determined length of time after it; and (4) that phosphorus 
instead of silicon is the chief source of heat. Let us consider 
these in turn. 

91. The slag, in order that it may have such an excess of base 
that this will retain the phosphoric acid as fast as it is formed 
by the oxidation of the phosphorus of the pig iron, and prevent 
It from being re-deoxidized and re-absorbed by the iron, should, 
according to von Ehrenwerth’s rule which is generally followed, 
contain enough lime to form approximately a tetra-calcic silicate, 
4Ca0,Si03 with the silica which results from the oxidation of 
the silicon of the pijg iron and tri-calcic phosphate, 3 CaO,PsO^, 
with the phosphoric acid which forms The danger of this 
** rephosphorizatidn ” is greatest at the end of the blow, when 
the recarburizing additions are made. This hme is changed in 
the form of common quicklime, CaO, resulting from the calcina- 
tion of a pure limestone, Ca^s, which should be as free as 
possible from silica 'Hie usual composition of this slag is iron 
oxide, 10 to 16 % ; lime, 40 to 50 % ; magnesia, 5 % ; silica, 
6 to 9 % ; phosphoric acid, 16 to so %. Its phosphoric acid 
makes it so valuable as a fertilizer that it is a most in^iortant 


by-product. In order that the phosphoric acid may be the 
more fully liberated by the humic acid, &c., of the earth, a little 
silicious sand is mixed with the still molten slag after it has been 
poured off from the molten steel The slag is used in agnculture 
with no further preparation, save very fine grinding. 

92. 'The Itntng of the converter is made of 90 % of the mixture 
of lime and magnesia which results from calcining dolomite, 
(Ca,Mg)C 08 , at a very high temperature, and 10 % of coal tar 
freed from its water by heating. This mixture may be rammed in 
place, or baked blocks of it may be laid up like a masonry wall 
In either case such a lining is expensive, and has but a short life, 
in few works more than 200 charges, and in some only 100, 
though the silicious lining of the acid converter lasts thousands 
of charges Hence, for the basic process, spare converters must 
be provided, so that there may always be some of them re-lining, 
either while standing m the same place as when in use, or, as 
in Holley’s arrangement, in a separate repair house, to which 
these gigantic vessels are removed bodily. 

93. Control of the Basic Bessemer Process. — The removal of 
the greater part of the phosphorus takes place after the carbon 
has been oxidized and the flame has consequently “ dropped,” 
probably because the lime, which is charged m solid lumps, 
is taken up by the slag so slowly that not until late m the 
operation does the slag become so basic as to be retentive of 
phosphoric acid. Hence in making steel rich in carbon it is not 
possible, as in the acid Bessemer process, to end the operation 
as soon as the carbon m the metal has fallen to the point sought, 
but It IS necessary to remove practically all of the carbon, then 
the phosphorus, and then ” recarbunze,” t e add whatever 
carbon the steel is to contain The quantity of phosphorus m 
the pig iron is usually known accurately, and the dephosphoriza- 
tion takes place so regularly that the quantity of air which it 
needs can be foretold closely The blower therefore stops the 
process when he has blown a predetermined quantity of air 
through, counting from the drop of the flame , but as a check 
on his forecast he usually tests the blown metal before recar- 
burizing it. 

94. Source of Heat. — Silicon cannot here be used as the chief 
source of heat as it is in the acid Bessemer process, because most 
of the heat which its oxidation generates is consumed in heating 
the great quantities of lime needed for neutralizing the resultant 
silica. Fortunately the phosphorus, turned from a curse into a 
blessing, develops by its oxidation the needed temperature, 
though the fact that this requires at least i 80 % of phosphorus 
limits the use of the process, because there are few ores which 
can be made to yield so phosphoric a pig iron. Further objec- 
tions to the presence of silicon are that the resultant silica (i) 
corrodes the lining of the converter, (2) makes the slag froth so 
that it both throws much of the charge out and blocks up the 
nose of the converter, and (3) leads to rephosphonzation. These 
effects are so serious that until very lately it was thought that 
the silicon could not safely be much m excess of 1 %. But 
Massenez and Richards, following the plan outlined by Pourcel 
in 1879, have found that even 3 % of silicon is permissible if, 
by adding iron ore, the resultant silica is made into a fluid slag, 
and if this is removed in the early cool part of the process, when 
It attacks the lining of the converter but slightly. Mai^anese 
to the extent of i ’So % is desired as a means of preventing the 
resultant steel from being redshort, t.e. brittle at a red or forging 
heat The pig iron should be as nearly free as possible from 
sulphur, because the removal of any la^e quantity of this 
injurious element in the process itself is both difficult and 
expensive. 

95. The car casting system deserves description chiefly because it 
shows how, when the scale of operations is as enormous as it is in 
the Bessemer process, even a slight simpMcation and a slight heat- 
saving may be of great economic importance 

Wlmtever be the form mto which the steel is to be rolled, it must 
in general first be poured from the Bessemer converter in which it 
IS made into a large clay-lmed ladle, and thence cast in vertical 
pyramidal ingots To brmg than to a temperature suitable for 
rolhng, th^ ingots must be set m heating or soaking furnaces 
(§ 125), an^ this sfabuld be done as soon as possible after they are 
cast, teth to lessen the loss of their initial heat, and to make way 
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itu the next succeeding lot of ingots, a matter of great unportance 
because the charges of steel follow each other at such very brief 
intervals. A pair of working converters has made 4958 charges 
of 10 tons eadi, or a total of 50,547 tons, in one month, or at an 
average rate of a charge every seven minutes and twenty-four seconds 
throughout every working day It is this extraordinary rapidity 
that makes the process so economical and determmes the way m 
which its details must be earned out. Moreover, since the mould 
acts as a covenng to retard the loss of heat, it should not be removed 
from the mgot until just before the latter is to be placed m its 
soakmg furnace. These conditions are fulfilled by the car castmg 
system of F W. Wood, of Sparrows Point, Md., m which the moulds, 
while receiving the steel, stand on a tram of cars, which are im- 
mediately run to the side of the soakmg furnace Here, as soon 
as the mgots have so far solidified that tiiey can be lifted without 
breakmg, their moulds are removed and set on an adjoining tram 
of cars, and the mgots are charged directly into the soaking furnace 
The mould-tram now cames its empty moulds to a coohng yard, 
and, as soon as they are cool enough to be used agam, cames them 
back to the neightiourhood of the converters to receive a new lot 
of steel In this system there is for each ingot and each mould 
only one handlmg in which it is moved as a separate unit, the mould 
from one train to the other, the mgot from its tram mto the furnace 
In the other movements, all the moulds and ingots of a given charge 
of steel are grouped as a tram, which is moved as a unit by a loco- 
motive The difficulty m the way of this system was that, m pouring 
the steel from ladle to mould, more or less of it occasionally spatters, 
and these spattenngs, if they strike the rails or the running 
gear of the cars, obstruct and foul them, preventing the movement 
of the tram, because the solidified steel is extremely tenacious But 
this cannot be tolerated, because the economy of the process requires 
extreme promptness in each of its steps On account of this difficulty 
the moulds formerly stood, not on cars, but directly on the floor of 
a casting pit while receiving the molten steel When the ingots had 
so far sohdified that they could be handled, the moulds were removed 
and set on the floor to cool, the ingots were set on a car and carried 
to the soakmg furnace, and the moulds were then replaced in the 
castmg pit Here each mould and each ingot was handled as a 
separate umt twice, instead of only once as in the car casting system , 
the ingots radiated away great quantities of heat in passing naked 
from the convertmg mill to the soaking furnaces, and the heat 
which they and the moulds radiated while in the converting mill 
was not only wasted, but made this mill, open-doored as it was, 
so intolerably hot, that the cost of labour there was materially in- 
creased Mr Wood met this difficulty by the simple device of so 
shaping the cars that they completely protect both their own 
running gear and the track from all possible spattering, a device 
which, simple as it is, has materially lessened tne cost of the steel 
and greatly increased the production How great the increase has 
been, from this and many other causes, is shown m Table III 

Table III — Maximum Production of Ingots by a Pair of 
American Converters. 

Gross Tons per Week 


1870 . . , . 

254 

1880 

3,433 

1889 , . . . 

8,549 

1899 (average for a month) 

11,233 

1903 . 

15.704 


Thus m thirty-three years the rate of production per pair of vessels 
increased more than sixty-fold The production of European 
Bessemer works is very much less than that of American Indeed, 
the whole German production of acid Bessemer steel in 1899 was 
at a rate but slightly greater than that here given for one pair of 
Amencan converters , and three pairs, if this rate were continued, 
would make almost exactly as much steel as all the sixty-five active 
British Bessemer converters, acid and basic together, miade in 1899 
96 Range in Sue of Converters — In the Bessemer process, and 
indeed in most high-temperature processes, to operate on a large 
scale has, m addition to the usual economies which it offers in other 
industries, a special (me, ansmg from the fact that from a large 
hot furnace or hot mass m general a very much smaller proportum 
of Its heat dissipates through radiation and like causes than from a 
smaller body, just as a thm red-hot wire cools in the air much faster 
than a thick bar equally hot. Hence the progressive increase which 
has occurred in the size of c(mverters, imtil now some of them can 
treat a 20-ton charge, is not surprising But, on the other hand, 
when only a relatively small quantity of a special kmd of steel is 
needed, very much smialler charges, m some cases weighmg even less 
than half a ton, have been trea^ with technical success 
97. The Bessemer Process for making Steel Castings — ^This has 
be^ particularly true in the manufacture of steel castings, te, 
objects usually of more or less mtneate shape, which are cast mitially 
m the form m which they are to be used, mstead of beiim forged or 
rolled to that form from steel cast origmallpr in ingots vor toaking 
castings, especially those which are so thm and mtneate that, in 
order that the medten steel may remain molten long enough to run 
into the thin parts of the mould, it must be heated Initially very far 
above its mdting'^ point, tiie Bessemer process has a very great 


advantage m that it can develop a much higher temperature than is 
attamable in either of its competitors, the crucible and the open- 
hearth processes Indeed, no limit has yet been found to the 
temperature which can be reached, if matters are so arranged that 
not only the carbon and silicon of the pig ir<»i, but also a considerable 
part of the metallic iron which is the iron itwf, are oxidized by the 
blast; or if, as in the Walrand-Legenisel modification, after the 
combustion of the initial carbon and silicon of the pig iron has already 
raised the charge to a very hich temperature, a still further rise of 
temperature is brought about by addmg more silicon m the form of 
ferro-sihcon. and oxidizing it by further blowing But m the 
crucible and the open-hearth prcKesses the temperature attamable 
is limited by the danger of mating the furnace itself, both because 
some essential parts ot it, which, unfortunately, are of a destructible 
shape, are placed most unfavourably in that they are surrounded 
by the heat on all sides, and because the furnace is necessarily 
hotter than the steel made within it. But no part of the Bessemer 
converter is of a shape easily affected by the heat, no part of it is 
exposed to the heat on more than one side, and the cemverter itself 
IS necessarily cooler than the metal withm it, because the heat is 
generated withm the metal itself by the combustion of its silicon and 
other calorific elements. In it the steel heats the converter, whereas 
in the open-hearth and crucible processes the furnace heats the steel 

98. The open-hearth process consists in making molten steel 
out of pig or cast iron and “ scrap/' t e waste pieces of steel 
and iron melted together on the “ open hearth, i e. the un- 
covered basin-hke bottom of a reverberatory furnace, under 
conditions of which fig. 18 may give a general idea. Tbe con- 



Fic 18 -Open-Hearth Process. 

Half Section showing condition Half Section showing condition 
of charge when boHmg very of charge when boiling violently 
gently during oreing. 

version of cast iron into steel, of course, consists in lessening its 
content of the several foreign elements, carbon, silicon, phos- 
phorus, &c The open-hearth process docs this by two distinct 
steps . (i) by oxidizing and removing these elements by means 
of the flame of the furnace, usually aided by the oxygen of 
light charges of iron ore, and (3) by diluting them with scrap 
steel or its equivalent. The “ pig and ore ” or “ Siemens ” 
variety of the process works chiefly by oxidation, the “ pig 
and scrap ” or “ Siemens-Martin ” variety chiefly by dilution, 
sometimes indeed by extreme dilution, as when 10 parts of 
cast iron are diluted with 90 parts of scrap. Both varieties 
may be carried out in the b^ic and dephosphorizing way, 
t e. in presence of a basic slag and in a basic- or neutral-lmed 
furnace ; or in the acid and undephosphorizing way, in presence 
of an acid, t e. silicious slag, an<l in a furnace with a silicious 
lining. 

The charge may be melted down on the “ open hearth " 
itself, or, as in the more advanced practice, the pig non may 
be brought in the molten state from the blast furnace in which 
It 18 made. Then the furnaceman, controlling the decarburiza- 
tion and purification of the molten charge by his examination 
of test ingots taken from time to time, gradually oxidizes and 
so removes the foreign elements, and thus brings the metal 
simultaneously to approximately the composition needed 
and to a temperature far enough above its present melting- 
point to permit of its being cast into ingots or other castings 
He then pours or taps the molten charge from the furnace into 
a large clay-lined casting ladle, giving it the final additions 
of manganese, usually with carbon and often with silicon, 
needed to give it exactly the desired composition. He then 
casts it into its final form through a nozzle in the bottom of the 
casting ladle, as in the Bessemer process. 

llie oxidation of the foreign elements must be very slow, 
lest the effervescence due to the escape of carbonic oxide from 
the carbon of the metkl throw the cli^e out of the doors and 
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ports of the furnace, which itseM must be shaHow In order 
to hold the flame down close to the charge. It is in large 
because of this shallowness, which contrasts so strongly with 
the height and roominess of the Bessemer converter, that 
the process lasts hours where the Bessemer process lasts minutes, 
though there is the further difference that in the open-hearth 
process the transfer of heat from flame to charge through the 
intervening layer of slag w necessarily slow, whereas m the 
Bessemer process the heat, generated as it is in and by the 
metallic bath itself, raises the temperature very rapidly. The 
slowness of this rise of the temperature compels us to make 
the removal of the carbon slow for a very simple reason. That 
removal progressively raises the melting-point of the metal, 
after line Aa of fig. i, i.e. inak^ the charge more and more 
infusible ; and this progressive rise of the melting-pouit of the 
charge must not be allowed to outrun the ciCtual rise of tempera- 
ture, or in other words the charge must always be kept molten, 
because once solidified it is very Hard to remelt. TTius the neces- 
sary slowness of the heating up of the molten charge would 
compel us to make the removal of the carbon slow, even if this 
slowness were not already forced on us by the danger of having 
the charge froth so much as to run out of the furnace. 

The general plan of the open - hearth process was certainly 
conceived by Josiah Marshall Heath in 1845, if not indeed 
by Reaumur in 1732, but for lack of a furnace m which a high 
enough temperature could be generated it could not be carried 
out until the development of the Siemens regenerative gas 
furnace about i86o. It was m large part through the efforts 
of Le Chateher that this process, so long conceived, was at 
last, m 1864,, put into actual use by the brothers Martin, of 
Sireuii in FVancc. 

99 Sismens Optn^Hearih Furnace — These furnaces are usually 
stationary, but m that shown m hgs 19 to 22 the working chamber 
or furnace body, G of fig 22, rotates about its own axis, rolling on 
the rollers M shown in fig 21 In this working chamber, a long 
quasi-cyhndrical vessel of brickwork, heated by burning withm it 
pre-heated gas with pre-heated air, the charge is melted and brought 
to the desired composition and temperature The working chamber 
indeed is the furnace proper, in which the whole of the open-hearth 
process is earned out, and the function of all the rest of the apparatus, 
apart from the tilting mechanism, is simply to pre-heat the air and 
gas, and to lead them to the furnace proper and thence to the chim- 
ney How this is done may be understood more easily if figs 19 
and 20 are regarded for a moment as formmg a single diagrammatio 
figure instead of sections in different planes The unbroken arrows 
show the direction of the incoming gas and air, the broken ones the 
direction of the escaping products of their combustion The air 
and gas, the latter coming from the gas producers or other source, 
arrive through H and J respectively, and their path thence is deter- 
mined by the position of the reversing valves K and K'. In the 
position shown m solid lines, these valves deflect the air and gas 
into the left-hand pair of " regenerators " or spacious heat-trans- 
fefring chambers In these, bricks in great numbers are piled 
loos^y, in such a way that, while they leave ample passage for the 
gas and atr, y^t they offer to them a very great extent of surface, 
and therefore readily transfer to them, the heat which they have as 
readily sucked out of the escaping products of combustion in the 
last preceding phase The gas and air thus separately pre-heated 
to about I too* C (2012® F) rise thence as two sepaiute streams 
through the uptakes (fig. 22), and first mix at the moment of entering 
the working cnamber through the ports L and L' (fig 19) As th^ 
are so hot at starting, their combustion of course yields a very much 
higher temperature than if they bad been cold before burning, and 
they form an enormous flame, which Alls the great working chamber. 
The products of combustion are sucked by me pull of tlm chimney 
through the farther or right-hand end of this chamber, out through 
the exit ports, as shown by the dotted arrows, down through the 
right-hand pair of regenerators, heating to p^haps xaoo® C the 
upper part of ^ loosely-piled masses of brickwork within them, 
and thence past the valves K and K' to the chimney-flue O. During 
this phase the incoming gas and air have been withdrawing heat 
from the left-hand regenerators, which have thus been cooling down, 
while the escaping products of combustibn have been depositing 
heat in the nght-hand pair of regenerators, which have thus been 
heatuig up After some tlurty mmutes this condition of tbmas ia 
reversed by turning the valves K and K' 90® into the positions 
shown in dotted lines, when tney ^deflect the incoming gas and air 
into the right-hand regenerators, so that they may absorb in passing 
the heat which has just been stored tiliere ; thence they pau up 
through the nght-hand uptakes and posts into Oio chambsBj 

where as befom they mix,, bum and beat the chaise. Tnence thtgt 
are sucked out by the cMmney-dranght through the left-hand 



Flo. 20. — Plan through Regenerators, Flues and Reversing Valv< 



k.; 

Fig. 21. — Section on CD through Body of Furnace. 



Flos 19 to 22 —Diagrammatic Sections of TiltingSiemins Fomacel 


G, Furnace body 

H, Air supply, 

J, Gas supply 

K, Air reversing valve 
K', Gas reverflng valve 

Airj^rt. 

J, Gas port, . 

Mt IR^ers on which the furnace 


N, Hydraulic cyllhder for tUtiiig 

the furnace. 

O, Flue Itpding to chfumey. 

P, Slagp^kets 
R, Chaining boxes 

W, Water-cooled between 
ftiinace proper, G, and ports 


current is MsIr rdtersed to Hn initial dheetimi, and sot <m. Timse 
m^emtarTire tiie essence hi the Siemens or wgeaeoattv* 
^ace'*; ih^^are heal-iT^^, cabtixing and staring hy tbaia 
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eaotsttotts Mrteiee 6 t briekwork the Irat of the tMUiag pradocti 
ci oonbustiOiv and^m the follovnaig phatt lestorioil heat to the 
euton^ aur aad At any giivon moment one pair of r^enerators 
is etodn^ heat, while the other is restonng it. 

The tiltmg working chamber ^ fconnected with the stationary 
ports Li aaa U by means of the loose waterMxxdad joint W in 
Campbell’s system, which is here shown. The furnace, resting on 
the rollers M, » tilted by the hydraulic cylinder N The slag- 
pockets P <fig. 34, below the uptakes, are provided to catch the 
dust carried out of the furnace proper by the escapmg products of 
combustiOB, lest it enter and choke the regenerators. Wellman's 
tUtmg futhsce rolls on a fixed rack instead of on risers. By hts 
charging systsim a charge of as much as fifty tons is quickly mtro- 
duoed. The metal is packed by unskilled labourers m iron boxes, 
R (fig. si), standmg on cars in the stock-yard A locomotive 
oames a tram of these cars to the track runmng beside a long line 
of open-hearth furnaces. Here the chargmg madune lifts one box 
at a time from its car, pushes it through me momentarily opened 
furnace door, and empties the metal upon the hearth oi the famace 
by mvertmg the box, which it then replaces on its car. 

loo The proportion of pig to scrap used depends chiefly cm the 
relative cost of these two materials, but sometimes in part also on 
the carbon-content which the resultant steel is to have Thus part 
at least of the carbon which a high-carbon steel is to contain may 
be supplied by the pig iron from which it is made The length of 
the process increases with the proportion of p^ used Thus m the 
Westphalian pig and scrap practice, scrap usually forms 75 or even 
80 % of the charge, and pig only from ao to 25 %, mdeed only 
enough to supply the carbon inevitably burnt out m meltmg the 
charge and heatmg it up to a proper casting tenyperature , and here 
the charge lasts only about 0 hours In some British and Swedish 
" pig and ore ’’ practice (§ 98), on the other hand, Uttle or no scrap 
is used, and here the removal of the large quantity of carbon, silicon 
and phosphorus prolongs the process to 17 hours The common 
practice m the United States is to use about equal peurts of pig and 
scrap, and here the usual length of a charge is about ii^ hours 
The pig and ore process is held back, first by the large quantity 
of carbon, and usually of sihcon and phosphorus, to be removed, 
and second by the necessary slowness of their removal The gangue 
of the ore mcreases the quantity of slag, which separates the metal 
from the source of its heat^ the flame, and thus delays the nse of 
temperature , and the purification by “ oreing,” $ s by means of 
the oxygen of the large lumps of cold iron ore thrown in by hand, 
18 extremely slow, because the ore must be fed m very slowly lest 
it chill the metal both directly and because the reaction by which 
It removes the carbon of the metal, FaPa + C = 2FeO -t- CO, itself 
absorbs heat Indeed^ this local cooling aggravates the frothing 
A cold lump of ore chills tlie dag immediately around it, just where 
Its oxygen, reactmg on the carbon of the metal, geuerates carbonic 
oxide , the slag b^omes cool, viscous, and hence easily made to 
froth, just where the froth-causing gas is evolved 
The length of these vaneties of the process just given refers to the 
basic procedure The acid process goes on much faster, because in 
It the beat insulating layer of slag is much thinner For instance it 
lasts only about 8| hours when equal parts of pigand scrap are used, 
mstead of the n J hours of the basic process, ^us the actual cost 
of conversion by the acid process is materially less than by the 
basic, but this difference Is more than outweighed m most plac^ 
by the greater cost of pig and scrap free enough from phosphorus 
to be qsed in the undephosphorizmg acid process 

loi. Thi’^ special vaneties of the open-hearth process, the 
Bertrand-Thie!, the Talbot and the Monell, deserve norice Bertrand 
and Thiel oxidue the carbon of molten cast iron by ponrmg it into 
a bath of molten iron which has first been oxygenated, t e charged 
with oxyg^ and superheated, m an open-hearth furnace. The 
two meriulic masses coalesce and the reaction between the oxygen 
of one 'and the carbon of me other is therefore extremHy rapid 
because it occurs throughout their depth, whereas in common pro- 
cedure oxidation occurs only at the upper surface of the bath of 
cast iron at its contact with the overlying slag Moreover, since 
local cooling, with its consequent viscosi^ and tendenev to froth, 
are avoided, the frothing is not excessive in spite of the rapidity of 
the reaction The oxygenated metal is prepared by melting cast 
iron diluted udih as much scrap steel as & available, and oxidinng 
it with the flame and with iron ore as it lies in a tlm molten layer 
on <he haseth of a large open-hearth furnace , the thinness of the 
layer ha8tlwa>tiMi oxidation, and the large size of the furnace permits 
conmerable frbtiiing. But the oxygenated metal might be pr^nured 
easily in a Bessemer converter 

To enlarge ^e scale of operations makes strongly for economy 
in the open-hearth process as in oriter high temperature ones. Yet 
the tjse of an open-hearth furnace of very great capacity, say of 
200 tons per charge, has the disadvantage that such very lota 
of steel, delivered at relatively lotm intervals, are less renduy managed 
in the subsequent operations ot soaking and rolflng down to the 
Apal shap«L than smaller bts defivered at shorter intervab. To 
xofiek d^ciiltY Vr Bi Tdbot carries on die process as a qoasi- 
oonnohona instead of an intermittent vat, opiating on loo-ton or 
noo-fpa lots of cast Iron in such a way as <0 draw off hu sted in 
do-iott lots at relatively short intervals, charging a fresh zo-ton lot ' 


of cast iron to replace each lot of sted thus dnwn off, sod thus keep- 
ing dbte furnace fuU of metal from Monday mommg till Saturday 
mght Besides minor advantages, this plan nas ^e merit of avoiding 
an inetfecrive period Which occurs in common op^-hearth procedure 
jnst after the charge of cast iron has been mdted down. At this 
time the slag is tettporarily rich in iron oxide and silica, resulting 
from the oxidation of the iron and of its silicon as the charge slowly 
melts and trickles down. Such a slag not only corrodes the furnace 
lining, but also impedes dephoaphorization, because it Is irretentive 
of phosphorus Fnrtiier, rile rdfitively low temperature impedes 
decarbunzation. Clearly, no such period can exist m the contmuous 
process 

At a relatively low temperature, say 1300® C , the phosphorus 
of cast iron oxidizes and is removro much faster than its carbon, 
while at a higher temperature, say 1500“ C , carbon oxidizes In pre- 
ference to phosphorus. It is well to remove this latter dement 
early, so that when the carbon shall have fisUen to the proportion 
which the steel is to contain, the steel shall already be free from 
phosphorus, and so ready to cast In common open-hearth pro- 
cedure, although the temperature is low early in the process, viz, 
at the end of the melting down, dephosphoiization is then impeded 
by the temporary acidity of the slag, os just explamed At the 
Carnegie works Mr Mondl gets the two deplnorohoruing conditions, 
low temperature and basicity of slag, early m the process, by pour- 
ing his molten but relatively cool cast iron upon a layer of pre-hcate<l 
lime and iron oxide on the bottom of the ojien-heartn furnace. 
The hme and iron oxide melt, and, in passmg up through the over- 
lying metal, the iron oxide very rapidly oxidizes its phosphorus and 
thus drags it into the sl^ as phosphoric acid The ebullition from 
the formation of carbonic oxide puffs up the resultant phosphoric 
slag enough to make most of it run out of the furnace, thus both 
removing the phosphorus permanently from danger of being later 
deoxidized and returned to the steel, and partly freeing the bath of 
metal from the heat-insulating blanket of sl^ Yet frothing is 
not excessive, because the slag u not, as in common practice, locally 
chilled and made viscous by cold lumps of ore, 

10*. In the duplex ^oress the conversion of the cast iron into 
steel IS begun m the Bessemer converter and finished in the open- 
hearth furnace In tlie most promising form of this process an acid 
converter and a basic open-hearth furnace are used In the former 
the sihcon and part of the carbon are removed rapidly, in the latter 
the rest of the carbon and the phosphorus are removed slowly, and 
the metal is brought accurately to the proper temperature and 
composition The advantage of this combmation is that, by simpli- 
fying the conditions with which the composition of the pig iron has 
to comply, it makes the management of the Wast furnace easier, 
and thus lessens the danger of making " misfit ” pig iron, * e that 
wluch, because it is not accurately suited to the process for which 
It is mtended, offers us the dilemma of using it in that process at 
poor advantage or of putting it to some orocr use, a step which 
often implies serious loss 

For the acid Bessemer process the sulphur-content must be small 
and the silicon-content should be constant, for the basic open- 
hearth process the content of both sihcon and sulphur should bo 
small, a thing difficult to bring about, because in the blast furnace 
most of the conditions which make for small sulphur-content make 
also for large silicon-content In the acid Bessemer process the 
reason why the sulphur-content must l>e small la that tlie process 
removes no sulphur , and the reason why the silicon-content should 
be constant is that, because silicon is here the chief source of heat, 
variations in its content cause corresponding variations m the 
temperature, a most harmful thing bemuse it w essential to the 
good quality of the steel that it shall be finished and cast at the 
proper temperature. It is true that the use of the " mixer " (§ 77) 
lessens these variations, and that there are convenient ways of 
nitiMting their effects Nevertheless, their harm is not com- 
pletely done away with But if the conversion is only begun in the 
converter and finished on the open-hearth, then there is no need 
of regulating the temperature m tne converter closely, and variations 
in the silicon-content of the pig iron thus become almost harmless 
in this respect In the basic open-hearth process, on the other hand, 
sfficon is harmful because the silica which results from its oxidation 
not only corrodes the lining of the furnace but interferes with the 
I removal of the phosphorus, an essential part of the process The 
sulphur-content should be small, because the removal of this element 
IS both slow and difficult But if the silicon of the pig iron is 
removed by a preliminary treatment in the Bessemer converter, then 
its presence in the pm iron is harmless as regards the open-hearth 
psocess. Hence the blast furnace process, thus freed from the 
hampering need of controlliim accurately the silicon-content, can 
be much mote effectively guidro so as to prevent the sulphur from 
enterfOg the pig unn. 

Loolofig at rile duplex procele in another way, the prolinunary 
desiUcidmng m the Bessemer converter should certajnly be an 
advantage ; but whether it is more profitable to give this treatment 
is the converter than in the mixer remains to be seen 
103. In the cmetUaHon process bars of wrought iron about 
I in. tiiick are barburized and so converted into hi^ carbon 
" blister sttd,” by heatii^ them in contaa Mi cWcoal in 
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a closed chamber to about looo® C. Ci832® F.) for from 8 to ii 
days Low carbon steel might thus be converted mto high- 
carbon steel, but this is not customary The carbon dissolves 
m the hot but distinctly solid y-iron (compare fig x) as salt 
dissolves m water, and works its way towards the centre of the 
bar by diffusion. When the mass is cooled, the carbon changes 
over into the condition of cementite as usual, pwtly inter- 
stratificd with ferrite in the form of pearlite, partly in the form 
of envelopes enclosing kernels of this pearlite (see Alloys, 
PI. fig. 13). Where the carbon, in thus dWusing inwards, meets 
particles of the slag, a basic ferrous silicate which is always 
present m wrought iron, it forms carbonic oxide, FeO + C— 
Fe + CO, which puffs the pliant metal up and forms blisters. 
Hence the name “ blister steel.” It was formerly sheared to 
short lengths and formed into piles, which were then rolled 
out, perhaps to be resheared and rerolled into bars, known 
as ” single shear ” or ” double shear ” steel according to the 
number of shearings But now the chief use for blister steel 
is for remelting in the crucible process, yielding a product which 
IS asserted so positively, so universally and by such com- 
petent witnesses to be not only better but very much better 
than that made from any other material, that we must believe 
that it is so, though no clear reason can yet be given why it 
should be For long all the best high-carbon steel was made 
by remeltmg this blister steel in crucibles (§ 106), but in the 
last few years the electric processes have begun to make this 
steel (§ 108). 

104 Case Hardening. — The many steel objects which need 
an extremely hard outer surface but a softer and more malleable 
interior may be carburized superficially by heating them in 
contact with charcoal or other carbonaceous matter, for instance 
for between 5 and 48 hours at a temperature of 800® to 900® C 
This IS known as “ case hardening.” After this carburizing 
these objects are usually hardened by quenching m cold water 
(see § 28) 

105. Deep Carburizing , Harvey and Krupp Processes — 
Much of the heavy side armour of war-vessels (see Armour- 
Plate) IS made of nickel steel initially containing so little carbon 
that it cannot be hardened, t e that it remains very ductile 
even after sudden cooling The impact face of these plates 
IS given the intense hardness needed by being converted into 
high-carbon steel, and then hardened by sudden cooling The 
impact face is thus carburized to a depth of about 1^ in. by 
being held at a temperature of 1100® for about a week, pressed 
strongly against a bed of charcoal (Harvey process) IThie plate 
IS then by Krupp's process heated so that its impact face is 
above while its rear is below the hardening temperature, and 
the whole is then cooled suddenly with sprays of cold water. 
Under these conditions the hardness, which is very extreme 
at the unpact face, shades off toward the back, till at about 
quarter way from face to back all hardening ceases, and the rest of 
the plate is in a very strong, shock-resisting state. Thanks 
to the glass-hardness of this face, the projectile is arrested 
so abruptly that it is shattered, and its energy is delivered 
piecemeal by its fragments , but as the face is integrally united 
with the unhardened, ductile and slightly yielding interior and 
back, the plate, even if it is locally bent backwards somewhat 
bv the blow, neither cracks nor flakes. 

106. The crucible process consists essentially in melting one 
or another variety of iron or steel in small 80 -lb. charges m 
closed crucibles, and then casting it into ingots or other castings, 
though m addition the metal while melting mav be carburized. 
Its chief, indeed almost its sole use, is for making tool steel, 
the best kinds of spring steel and other very excellent kinds 
of high-carbon and alloy steel. After the charge has been fully 
melted, it is held in the molten state from 30 to 60 minutes. 
This enables it to take up enot^h silicon from the walls of the 
crucible to prevent the evolution of gas during solidification, 
and the consequent formation of blowholes or internal gas 
bubbles. In Great Britain the charge usually consists of blister 
steel, and is therefore high in carbon, so that the crucible 
process has very little to do except to melt the charge. In the 


United States the charge usually consists chiefly of wrought 
iron, and in melting in the crucible it is carburized by mixing 
with it either charcoal or “ washed metal,” a very pure cast 
iron made by the Bell-Krupp process (§ 107) 

Compared with the Bessemer process, which converts a charge 
of even as much as 20 tons of pig iron into steel in a few minutes, 
and the open-hearth process whi^ easily treats charges of 75 tons, 
the crucible process Is, of course, a most expensive one, vdth its 
little 80 - n> charges, melted with great consumption of fuel because 
the heat is kept away from the metal by the walls of the crucible, 

I themselves excellent heat msulators But it survives simply be- 
cause crucible steel is very much better than either Bessemer or open- 
hearth steel This in turn is in part because of the greater care 
which can be used m making these small lots, but probably in chief 
part because the crucible process excludes the atmospheric nitrogen, 
which injures the metal, and because it gives a good opportunity for 
the suspended slag and iron oxide to nse to the surface. Till Hunts- 
man developed the crucible process in 1740, the only kinds of steel 
of commercml importance were blister steel made by carburising 
wrought iron without fusion, and others which like it were greatly 
injurM by the presence of particles of slag Huntsman show^ that 
the mere act of freeing these slag-beanng steels from their slag by 
melting them in closed crucibles greatly improved them. It is true 
that Reaumur in 1722 described ms method of making molten steel 
in crucibles, and that the Hindus have for centuries done this on a 
small scale, though they let the molten steel resolidify in the crucible 
Nevertheless, it is to Huntsman that the world is immediately 
mdebted for the crucible process He could make only high-carbon 
steel, because he could not develop within his closed crucibles the 
temperature needed for melting mw-carbon steel The crucible 
process remained the only one by which slagless steel could be 
made, till Bessemer, by his astonishing invention, discovered at 
once low-carbon steel and a process for makmg both it and high- 
carbon steel extremely cheaply 

107 In the Bell-Krupp or “ pig- washing ” process, invented 
independently by the famous British iron-master. Sir Lowthian 
Bell, and Krupp of Essen, advantage is taken of the fact that, 
at a relatively low temperature, probably a little above 1200® C , 
the phosphorus and silicon of molten cast iron are quickly oxidized 
and removed by contact with molten iron oxide, though carbon 
is thus oxidized but slowly By rapidly stirring molten iron 
oxide into molten pig iron in a furnace shaped like a saucer, 
slightly inclined and turning around its axis, at a temperature 
but little above tjie melting-point of the metal itself, the 
phosphorus and silicon are removed rapidly, without removing 
much of the carbon, and by this means an extremely pure cast 
u-on IS made. This is used in the crucible process as a convenient 
source of the carbon needed for high-carbon steel. 

xo8. Electric steel -ptaktng processes, or more accurately 
processes in which electrically heated furnaces are used, have 
developed very rapidly. In steel-making, electric furnaces are 
used for two distinct purposes, first for making steel sufficiently 
better than Bessemer and open-hearth steels to replace these 
for certain important purposes, and second for replacing the 
very expensive crucible process for making the very best steel 
The advantages of the electric furnaces for these purposes can 
best be understood after examinmg the furnaces themselves 
and the way m which they are used. The most important ones 
are either ” arc ” furnaces, i.e those heated by electric arcs, 
or ** mduction ” ones, i.e. those in which the metal under treat- 
ment is heated by its own resist- 
ance to a current of electricity 
induced m it from without. The 
Heroult furnace, the best known 
in the arc class, and the Kjellin 
and Roechhng-Rodenhauser fur- 
naces, the best known of the 
induction class, will serve as 
examples 

The Heroult furnace (fig. 23) is 
practically a large closed crudble, Flo. 23. — Heroult Double- 
ABCAjWith two carbon electrodes, arc Electric Steel Punfying 
E and F, *' in series " with the bath, Furnace. 

H, of mxdten steel A pair of dectric 

arcs play between these electrodes and the molten steel, passing 
through the layer of slag, G, and generating much heat. The 
lining of the crucible be of either magnesite (MgO) or 

chromite (FlO'Cr^^. The whole furnace, electrodes and all. 
rotates about tiie line KL for the purpose of pouring out the molten 
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alftg and jrariiied metal through the spout J at the end of the 
process. This spout and the char^mg doors A, A are kept closed 
except when m actual use for pouring or charging. 

The K)ellin furnace consists essentially of an annular trough, 
AA (fig. 24), which contains the molten charge. This charge is 
heated, like the filaments of a common household electric lamp, by 
the resistance which it ofiers to the passage of a current of electricity 
induced in it by means of 
the core C and the frame 
EEE The ends of this 
core are connected above, 
below and at the right of 
the trough A, by means 
of that frame, so that the 
tiough and this core and 
frame stand to each other 
in a position hke that of 
two successive links of 
a common oval - linked 
chain A current of great 

Fig. 24. — ^Kjellm Induction Electric electromotive force (m- 
bteel Melting Furnace. tensity or voltage) passed 

through the coil D, in- 
duces, by means of the core and frame, a current of enormous 
quantity (volume or amperage), but very small electromotive force, 
m the metal m the trough. Thus the apparatus is analogous to the 
common transformers used for mducmg from currents of great 
electromotive force and small quantity, which carry energy through 
long distances, currents of great quantity and small electromotive 
force for incandescent lights and for welding The molten metal 
m the Kjellm trough forms the " secondary " circuit. Like the 
Heroult furnace, the Kjellm furnace may be lined with either 
magnesite or chromite, and it may be tilted for the purpose of 
pouring off slag and metal 

The shape which the molten metal under treatment has in the 
Kjelhn furnace, a thm ring of large diameter, is evidently bad, 
meonvement for manipulation and with excessive heat-radiatmg 
surface In the Roechwg-Rodenhauser mduction furnace (fig. 25), 



Fig. 25. — Plan of RoechliM-Rodenhauser Induction Electric 
Furnace. 

the molten metal hes chiefly in a large compact mass Aj heated at 
three places on its periphery by the current mduced m it there by 
means of the three cons and cores CCC. The molten metal also 
extends round each of these three coils, in the narrow channels B. 
It is in the metal m these chamiels and in that part of the main 
mass of metal which immediately adjoins the coils that the current 
is induced by means of the coils and cores, as m the Kjellm furnace. 

When the Heroult furnace is used for completing the purification 
of molten steel begun in the Bessemer or open-hearth process, and 
this is its most appropriate use, the process carried out in it may 
be divided into two stiq^es, first dephosphonzation, and second 
deoxidation and desulphurization. 

In the first stage the phosphorus is removed from the molten steel 
by oxidizing it to phorohoric acid, PjO,, by means of iron oxide 
contained in a molten slag very rich in lime, and hence very basic 
and retentive of that phosphoric acid. This slag is formed by 
meltmg lime and iron oxide, with a little silica sand if need be. 
Floating on top of the molten metal, it rapidly oxidizes its phos- 
phorus, and the resultant phosphoric acid combines with the lime 
in the overlying slag as phospnate of hrae When the removal of 
the phosphorus is sufficiently ctwiplete, this slag is withdrawn from 
the furnace. 

Next comes the deoxidizing and desulphutizing stage, of which 
the first step is to throw some strongly deoxidizing subs^ce, such 



as coke or feiro-siUcoii, upon the molten metal, In order to remove 
thus the chief j^t of the oxygen which it has taken up during the 
oxidation of the phosphorus m tlie preceding stage Next the 
metal is covered with a ver>' ba.sic slag, made by memng hme with 
a little sihca and fluor spar Coke now charged into tms slag first 
deoxidues any iron oxide contained m either ^g or metal, and next 
deoxidizes p£^ of the lime of the slag and tlius forms calcium, 
wluch, uni^g with the sulphur present m the molten metal, forms 
calcium sulphide, CaO +FeS -t-CeCaS -f Fe + CO This sulphide is 
nearly msoluble in the metal, but is readily soluble m the over- 
lymg basic slag, into which it therefore passes. The thorough 
removal of the sulphur is thus brought about by the deoxidation of 
tlie calcium It is by forming calcium sulphide that sulphur is 
removeil m the manufacture of pig iron m the iron blast luinacc, 
in the crucible of which, as in the electric furnaces, the conditions 
are strongly deoxidizing But in the Bessemer and open-hearth 
processes this means of removing sulphur cannot be used, because in 
each of them there is always enough oxygen ui tlie atmospheie to 
re-oxidize any calcium as fast as it is deoxidized. Here sulplnir 
may mdeed M removed to a very important degree in the form of 
manganese sulphide, which distributes itself between metal and 
slag in rough accord with the laws of equihbnum. But if we rely 
on this means we have difficulty in reducing the sulphur content 
of the metal to o 03 % and very great difficulty m reduemg it to 
0’02 %, whereas with the calcium sulphide of the electric furnaces 
we can readily reduce it to less than o ot %. 

When the desulphurization is sufficiently complete, the sulphur- 
bearing slag is removed, the final additions needed to give the metal 
exactly the composition aimed at are made, and the molten steel is 
tapped out of the furnace into its moulds If the initial quantity 
of phosphorus or sulphur is large, or if the removal of these im- 
punties IS to be made very thorough, the dephosphorizing or the 
dcsulphurizmg slagging off may be repeated while the metal lies 
tranquilly on the bottom of the furnace, any slag mechanicallv 
suspended m it has a cliance to rise to the surface and unite uith 
the slag layer above 

In addition to this work of purification, the furnace may be used 
for melting down the initial charge of cold metal, and for begmning 
the purification — in short not only for finishing but also for roughmg 
But this IS rarely expedient, because electricity is so exjiensive that 
it should be used for domg only those things which cannot be accom- 
plished by any other and cheaper means The melting can be done 
much more che^ly in a cupola or open-hearth furnace, and the first 
part of the punncation much more cheaply m a Bessemer converter 
or open-hearth furnace 

The normal use of the Kjellin induction furnace is to do the work 
usually done m the crucible process. 1 e to melt down very pure 
iron for the manufacture of the best kmds of steel, such as fine tool 
and spring steel, and to brmg the molten metal simultaneously to 
the exact composition and temperature at which it should be cast 
mto its moulds This furnace may be used also for purifying the 
molten metal, but it is not so well suited as the arc furnaces for 
dephosphorizing The reason for this is that m it the slag, by means 
of which all the purification must needs be done, is not heated 
effectively , that hence it is not readily made thoroughly liquid . 
that lienee the removal of the phosphoric slag made m the early 
dephosphonzmg stage of the process is liable to be incomplete , 
and that hence, fimmy, the plu^borus of any of this slag which is 
left m the furnace biecomes deoxidized dunng the second or dc- 
oxidurii^ stage, and is thereby returned to befoul the underlymg 
steel The reason why the slag Ls not heated effectively is that the 
heat IS developed only in the layer of metal itself, by its resistance 
to the induces current, and hence the only heat which the slag 
receives is that suppUed to its lower surface by the metal, while its 
upper side is constantly radiatmg heat away towards the relatively 
cool roof above 

The Roechling-Rodenhauscr furnace is unfitted, by the vulner- 
abihty of its mtenor walls, for receiving charges of cold metal to lx 
melted down, but it is used to good advantage for purifying molten 
basic Bessemer steel sufficiently to fit it for use in the form of rail- 
way rails. 

We are now in a position to understand why electricity 
should be used as a source of heat in making molten steel 
Electric furnaces are at an advantage over others as regards 
the removal of sulphur and of iron oxide from the molten steel, 
because their atmosphere is free from the sulphur always present 
in the flame of coal-fired furnaces, and almost free from oxygen, 
because this element is quickly absorbed by the carbon and 
silicon of the steel, and in the case of arc furnaces by the carbon 
of the electrodes themselves, and is replaced only very slowly 
by leakage, whereas through the Bessemer converter and the 
open-hearth furnace a torrent of air is always rushmg. As 
we have seen, the removal of sulphur can be made complete 
only by deoxidizing calcium, and this cannot be done if much 
oxygen is present. Indeoi, the freedom of the atmosphere 
of the electric furnaces from oxygen is also the rea.son indirectly 
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why Ihe molten metal can be freed from mechanically suspended 
slag more perfectly in them than m the Bessemer converter or 
the open-hearth furnace. In order that this finely divided slag 
shall rke to the surface and there coalesce with the overlying 
layer, the metal must be tranquil. But tranquillity is d^ly 
impossible in the Bessemer converter, in which the metal can 
be kept hot only by bem^ tom into a mray by the blast. It is 
practically unattamable m the open-hearth fiimare, because 
iiere the oxygen of the furnace atmosphere indirectly oxidizes 
the carbon of the metal which w kept boiling by the escape of 
the resultant carbonic oxide. In short the electric furnaces 
can be used to improve the molten product of the Bessemer 
converter and open-hearth furnace, essentially because their 
atmosphere is free from sulphur and oxygen, and because they 
can therefore remove sulphur, iron oxide and mechanically 
suspended lag, more thoroughly than ls possible in these older 
fuin.ices. They make a better though a dearer steel 

Further, the electric furnaces, fg the Kjellin, can be used 
to replace the cniable melting process (§ 106), chiefly because 
their work is cheaper for two reasons. First, they treat a larger 
charge, a ton or more, whereas the charge of each crucible is 
only about 80 pounds. Second, their heat is applied far more 
economically, directly to the metal itself, whereas in the crucible 
process the heat is applied most wastefully to tlie outside of the 
non-conducting walls of a closed crucible withm which the charge 
to be heated lies. Beyond this sulphur and phosphorus can be 
removed in the electric furnace, whereas m the crucible process 
they cannot. In short electric furnaces replace the old crucible 
furnace primarily because they work more cheaply, though m 
addition they may be made to yield a better steel than it can 

Thus we see that the purification In these electric furnaces has 
nothing to do with electricity We still use the old fauniliar purifying 
agents, iron oxide, hme and nascent calcium The electricity is 
solely a source of heat, free from the faults of the older sources 
which for certain purposes it now replaces The electnc furnaces 
are likely to displace the crucible furnaces completely, because 
they work both more cheaply and better They are not likely 
to displace either the open-hearth furnace or the Bessemer con- 
verter, because their normal work is only to improve the product 
of these older furnaces Here their use is likely to be limited by its 
costliness, because for the great majority of purposes the superionty 
of the electrically punfled steel is not worth the cost of the electric 
purification 

109. Electric Ore-smdttng Processes, — 'Ihough the electric 
processes which have been proposed for extracting the iron from 
iron ore, with the purpose of displacing the iron blast furnace, 
have not become important enough to deserve description here, 
yet it should be possible to devise one which would be useful 
in a place ^if there is one) which has an abundance of water 
{xnver and iron ore and a local demand for iron, but has not 
coke, charcoal or bituminous coal suitable for the blast furivace. 
But this ancient furnace does its fourfold work of deoxidizing, 
melting, removing the gangue and desulphurizing, so very 
economically that it is not likely to be driven out m other places 
until the exhaustion of our coal-fields shall have gone so far as to 
increase the cost of coke greatly. 

no. Compartson of Steel-m^mg Processes , — When Bessemer 
discovered that by simply blowing air through molten cast iron 
rapidly he could make low-carbon steel, which is essentially 
wrought iron greatly improved by being freed from its essential 
defect, its necessarily weakening and embritthng slag, the very 
expensive and exhausting puddhng process seemed doomed, 
unable to survive the time when men should liave familiarized 
themselves with the use of Bessemer steel, and should have 
developed the evident possibihties of cheapness of the Bessemer 
process. Nevertheless the use of wrought iron actually continued 
to increase. The first of the United States decennial censuses 
to show a decrease in the production of wTougbt iron was that 
of 1890, 35 years after the invention of the Bessemer process. 
It is still in great demand for certam normal purposes for which 
cither great ease in welding or resistance to corrosion by rusting 
is of great importance ; for purposes requiring ^jecial forms of 
extreme ductility which are not so confidently expected in steel ; 
for miscellaneous needs of many users, some ignorant, some 


very conseivative ; and for remeltmg in the crudl:^ process. 
All the best cutlery and tool steel is made either by the cruaWe 
process or in electric furnaces, and indeed aU for which any 
considerable excellence is claimed is supposed to be so made, 
though often incorrectly. But the great mass of the steel of 
commerce is made by the Bessemer and the open-hearth processes. 
Open-hearth steel is generally thought to be better than Bessemer, 
and the acid variety of each of these two processes is thought 
to yield a better product than the basic variety. This may not 
nece.ssarily be true, Iwt the acid variety lends itself more readily 
to excellence than the basic. A very large proportion of ores 
cannot be made to yield cast iron either free enough from 
phosphorus for the aad Bessemer or the acid open-hearth 
process, neither of which removes that most mjunous element, 
or rich enough in phosphorus for the basic Bessemer process, 
which must rely on that element as its source of heat But 
cast iron for the basic open-hearth process can be made from 
almost any ore, because its requirements, comparative freedom 
from silicon and sulphur, depend on the management of the 
blast-furnace rather than on the composition of the ore, whereas 
the phosphorus-content of the cast iron depends solely on that 
of the ore, because nearly all the phosphonis of the ore necessarily 
passes into the cast non Thus the basic open-hearth process 
IS the only one which can make steel from cast iron contaming 
more than 010% but less than r 80 % of phosphorus 

The restriction of the basic Bessemer process to pig iron 
contaming at least i 80 % of phosphorus has prevented it from 
getting a footliold m the United States , the restriction of the 
acid Bwsemer process to pig iron ver>' low in phosphorus, usually 
to that containing less than 0*10% of that element, has almost 
driven it out of Germany, has of late retarded, indeed almost 
stopped, the growth of its use m the United States, and has even 
caused it to be displaced at the great Duquesne works of the 
Carnegie Steel Company by the omnivorous basic opem-hearth 
process, the use of which has increased very rapidly. Under 
most conditions the acid Bessemer procass is the cheapest m 
cost of conversion, the basic Bessemer next, and the acid open- 
hearth next, though the difference between them is not great 
But the crucible process is very much more expensive than any 
of the others 

Until very lately the Bessemer process, in either its acid or its 
basic form, made all of the world’s rail steel , but even for this work 
it has now begun to be displaced by the basic open-hearth process, 
partly because of the fast-increasxng scarcity of ores wluch yield pig 
iron low enough in phosphorus for the acid Bessemer process, and 
partly because the increase m the speed of trains and in the loads on 
the individual engine- and car-wheels has made a demand for rails of 
a material better than Be.ssemcr steel 

III Iron founding, t.e, the manufacture of castings of cast 
iron, consists essentially m pouring the molten (ast iron into 
moulds, and, as preparatory steps, melting the cast iron itself 
and preparing the moulds. These are usually made of sand 
containing enough clay to give it the needed coherence, but of 
late promising attempts have been made to use permanent iron 
moulds. In a very few places the molten cast iron a.s it issues 
from the blast furnace is cast directly m these moulds, but in 
general it is allowed to solidify in pigs, and then remelted either 
in cupola furnaces or in air furnaces. The cupola furnace (fig. 26) 
is a shaft much like a miniature blast furnace, fifled frwn top 
to bottom by a column of lumps of coke and of iron. The blast 
of air forced m through the tuyeres near the bottom of the 
furnace bums the coke there, and the intense heat thus caused 
melts away the surrounding iron, so that this ccdupin of coke and 
iron gradually descends ; but it is kept at its full height by 
feeding more coke and iron at its top, until all the iron needed 
for the day's work has thus been charged. As the iron melts 
It runs out through a tap hole and at the bottom of the 
furnace, to be poured into the moulds by means of clay-lined 
ladles. The air furnace is a reverberatory furnace like that used 
for puddling (fig, 14), but larger, and in it the pig^ of iron, lying 
on bottom or hewrti; are mdted down by the flame from the 
coal which bums in the firebox. The iron is then held molten 
tin it has fgtoim hot enou^ for casting and till enough of it^ 
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carbon has been burnt away to leave just the carbon -content 
desired, and it is then tapped out and poured into the moulds. 



Of the two the cupola is very much the more economical of fuel, 
thanks to the Uiiect transfer of heat from the bnruiug coke to tlie 

iron witli which 
it is in contact. But 
tills contact l>oth 
causes the iron to 
absorb sulphur 
from the coke to 
its great harm, and 

{ ircvents it from 
laving any large 

E art of its carb^ 
urnt away, wliich 
in many cases 
would improve it 
very greatly by 
strengtlicning it. 
Thus ilcomesabout 
tliat the cupola, 
because it is so 
economical, is used 
for all but the rela- 
tively few cases iu 
which the strength- 
ening of the iron by 
the removal of part 
of its carbon and 
tlie prevention of 
the absoqition of 
sulphur are so im- 
portant as to com- 
pensate for tfie 
greater cost of the 
air - furnace melt- 
ing. 

1 12. Cast iron 
for foutulry pur- 
poses, i.e, for 
making castings of 
cast iron. Though, 
as we have seen in 
§ I o> steel is rarely 
given a carbon- 
content greater 
than 1*50% lest its 
brittleness should 
be excessive, yet 
cast iron with be- 
tween 3 and 4% of 
carbon, the usual 
cast iron of the 
foundry, is ver\' 
useful. Because of the ease and cheapness with which, thanks to 
its fluidity and fusibility (fig. i), it can he melted and run even into 
narrow and intricate moulds, castings made of it are very often 
more economical, i.e. they serve a given purpose more cheaply , in 
the long run, than either rolled or cast steel, in spite of their need 
of being so mas.sive that the brittleness of the material itself 
shall be endurable. Indeed this high carbon-content, 3 to 4 %, 
in practice actually leads to less brittleness than can readily be 
had with somewhat less carbon, because with it much of the 
carbon can easily be throwm into the relatively harmle.ss state 
of graphite, whereas if the carbon amounts to less than 3 %it 
can be brought to this state only with difficulty. For crushing 
certain kinds of rock, the hardness of which cast iron is capable 
really makes it more valuable, pound for pound, than steel. 

1 13. Qualities needed in Cast Iron Castings . — Different kinds 
of castings need very different sets of qualities, and the com- 
position of the cast iron itself must vary from case to case so as 
to give each the qualities needed. Tlie iron for a statuette must 
first of all be very fluid, so that it will run into every crevice in 
its mould, and it must expand in solidifying, so that it shall 
reproduce accurately every detail of that mould. The iron for 
mo-st engineering purposes needs chiefly to be strong and not 
excessively brittle. That for the thin-walled water mains must 


Fig. 26.— Cupola Furnace for Kcmclting 
Pig Iron. 


combine strength with the fluidity needed to enable it to run 


freely into its narrow moulds ; that for most machinery must 
be soft enough to be t ut easily to an exact shape ; that for 
hydraulic cylindcns must combine .strength with density lest the 
water leak through ; and tliat for car-whccls must be intcnsel}- 
hard in its wearing part.s, but in its other parts it must Imvc that 
shtx-k-resisting power which can l>e had only abng with great 
.softness. 'Diough all true cast iron is brittle, in the sense that 
it is not usefully malleable, i.e. that it cannot be hammered from 
one shape into another, yet its degree of brittlencs.s differs as 
that of soapstone does from that of glass, so that there are the 
intensely hard and brittle cast irons, and the less brittle ones, 
.softer and unhurt by a .shock which would shiver the former. 

Of these several qualities whiili ( .ist in n may h.i\c. tluidily 
is given by keeping the sulphur - 1 ( ntml low and phosplmnis- 
content high ; and this latter element mii.st be kept low if 
.shock is to he resisted ; but strength, hardness, endurance of 
shock, density and expansion in solidifying are controlled 
e.ssentially b}' the distribution of the carbon between tlic .states 
of graphite and ceraentite, and this in turn is controlled chiefly 
by the prc.portion of silicon, manganese and sulphur present, 
and in many cas?es by the rate of cooling. 

114. Constitution of Cast /roM.— Cast irou naturally has a high 
carbon-contcul, usually between 3 and 4 %, because while molten 
it absorbs carlujn greedily from the coke with which it is in contact 
iu the iron blast furnace in which it is made, and in tire cupola furnace 
in which it is rcmclted for making most ca.stings. This carbon may 
all be pre.seat as graphite, as in typical grey cast irou ; or all j)icbent 
as cementitc, Fe;.C, as in typical white cast iron ; or, as is far more 
usual, part of it may be present Jis graphite and part Jis cement) le. 
Now how does it come about tliat the distribution of the carbon 
between these very unlike states determines tlic strength, hardness 
and many other valuable properties of the metal as a w hole ? Thi- 
amswer to tliis is made easy by a careful study of the effect of tliis 
same distribution on tlic constitution of the metal, because it is 
liirough controlling thi.s constitution that the condition of the carbon 
controls these useful properties. To lix our ideas let us assume that 
the iron contains 4 % of carbon. If this carbon is all present as 
graphite, so that in cooling the ^rapbile-austcnile diagram has been 
followed strictly {§ 26), the constitution is extremely simple ; clearly 
the mass con.sists first of a metallic matrix, the carbonles.s iron itself 
with whatever silicon, manganese, phosphorus and sulphur hat^pen 
to be present, in short an imptjre ferrite, enca.scd in whicn as a wholly 
distinct foreign body is the grajjhile. The primary graphite (|i 2O) 
generaBy forms a coarse, nearly continuous sReleton of cur\'cd black 
plates, like those shown in fig. 27 ; the eutectic graphite is much 



Fig. 27. — Graphite in Grey Cast Iron. 


finer; while the pro-cutectoid and eutectoid grapliite, if they exist, 
are probably in very fine particles. VVe must grasp clearly this 
conception of metallic matrix and tnca.se;l graphite skeleton if we 
are to understand this subject. 

Now this matrix itself is equivalent to a very low-carbon steel, 
strictly sjieaking to a carbonless steel, because it consists of pure 
ferrite, which is just what such a steel consists of ; and the cast iron 
as a whole is therefore equivalent to a matrix of very low-carbon 
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Bteel in wluch is encased a skeleton of graphite plates, besides some 
very line scattered particles of graphite. 

Next let us iiiiagine that, m a series of cast irons all containing 4 % 
of carbon, the graphite of the initial skeleton changes gradtially 
into cementite and thereby becomes part of the mamx, a change 
which of course has two aspects, first, a gradual thinning of the 
graphite skeleton and a decrease of ite contmuity, and second, a 
gradual introduction of cementite into the onginally pure femte 
matrix By the time that 0-4 °'o of graphite has thus changed, 
and m changing has umted with 0*4 x 14 =5-6 % of the iron of the 
original femte matrix, it will have changed this matrix from pure 
ferrite into a mixture of 

Cementite 0*4 4- 5 6 » 6 o 

Femte . . . . 96>o-5 6= 90*4 

96*4 

The residual graphite skeleton forms 4 - 0-4 1= 36 


But tlus matrix is itself equivalent to a steel of about 0*40 % of 
carbon (more accurately 0*40 x 100—96*4 =0*415 %), a rail steel, 
because it is of just such a mixture of femte and cementite in the 
ratio of 90*4 6 or 94 % add 6 %, that such a rail steel consists. The 
mass as a whole, then, consists of 96*4 parts of metaUic matrix, which 
itself is in effect a 0*415 % carbon rail steel, weakened and embrittled 
by having its continuity broken up by this skeleton of graphite 
forming 3 6 % of the whole mass by weight, or say 12 % by volume. 

As, in succeeding members of this same series of cast irons, more 
of the graphite of the mitial skeleton changes into cementite and 
thereby becomes part of the metallic matrix, so the graphite skeleton 
becomes progressively thinner and more discon^uous, and the 
matrix ncner in cementite and hence in carbon and hence equivalent 
first to higher and higher carbon steel, such as tool steel of 1 % 
carbon, file steel of x *50 %, wire-die steel of 2 % carbon and then 
to white cast iron, which consists essentially of much cementite 
with little fernte. Eventually, when the whole of the graphite of 
the skeleton has changed into cementite^ the mass as a whole becomes 
typical or ultra white cast iron, consisting of nothing but ferrite and 
cementite, distributed as follows (see fig 2) -- 

Eutectoid femte 40*0 

„ cementite . . 6*7 

„ Interstratified as pearlite . . 46*7 

Cementite, primary, eutectoid and pro-eutectoid 53*3 


Total feiWte 
Total cementite , 


The constitution and properties of such a series of cast irons, 
all contaimng 4 % of carbon but with that carbon shifUng pro* 
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portion of ferrite and cementite respectively in the matrix, DEF, 
Iks and TU reproduced from hg. 3 give the consequent proiierties 
of the matrix, and GAF, RS and VU give, partly from conjecture, 
the properties of the cast iron as a whole Above the diagram are 
given the names of the different classei of cast iron to which different 
stages in the change from graphite to cementite correspond, and 
above these the names of kinds of steel or cau»t iron to which at the 
corresponding stages the constitution of the matrix corresponds, 
while oelow fiie dia^am are given the properties of the cast iron as 
a whole corresponding to these stages, and still lower the purposes 
for wluch these stages fit the cast iron, first because of its strength 
and shock-resisting power, and second because of its hardness 
XI5 Influence of the Conthiutton of Cast Iron on tts Properties — 
How should the hardness, strength and ductility, or rather shock- 
resbtmg jicwer, of the cast iron be affected by this progressive 
change from graphite into cementite? First, the hardness (VU) 
should increase progressively as the soft femte and graphite are 
replaced by the glass-liard cementite Second, though the brittle- 
ness should be lessened somewhat by the decrease m the extent to 
which the continuity of the strong matrix 19 broken up by the 
graphite skeleton, yet this effect is outweighed greatly by that of 
the rapid substitution m the matnx of the brittle cementite for the 
very ductile copper -hke femte, so that the brittleness increases 
continuously (RS), from that of the very grey graphitic cast irons, 
which, like that of soapstone, is so slight that the metal can endure 
severe shock and even indentation without breakmg, to that of the 

E ure white cast iron which is about as brittle as porcelain Here 
rt us recognize that what gives this transfer of carbon from graphite 
skeleton to metallic matrix such very great influence on the pro- 
perties of the metal is the fact that the transfer of each i 
o^ carbon means substituting m the matrix no less than 15 % of 
the brittle, glass-hard cementite lor the soft, very ductile femte 
Third, the tensile strength of steel proper, of which the matnx 
consists, as we have already seen (fig 3), increases with the carbon- 
content till this reaches about i 25 %, and then m turn decreases 
(fig 28, DEF) Hence, as w'lth the progressive tiansfer of the 
carbon from the graphitic to the cementite state in our imaginary 
senes of cast irons, the combined carbon present m the matnx 
increases, so does the tensile strength of the mass as a whole for 
two reasons, first, because the strength of the matnx itself is in- 
creasing (DE), and second, because the discontinuity is decreasing 
with the decreasing proportion of giaphite With further transfer 
of the carbon from the graplutic to the combmed state, the matrix 
itself grows weaker (EF) , but this weakening is offset in a measure 
by the continuing decrease of discontinuity due to the decreasing 
proportion of graphite The resultant of these two effects has not 
yet been well established , but it is probable that the strongest 
cast iron has a httle more than i % of carbon combmed as cementite, 
so that its matrix is nearly equivalent to the strongest of the steels 
As regards both tensile strength and ductility not only the quantity 
but the distribution of the graphite is of great importance Thus it 
is extremely probable that the primary graphite, wluch forms large 
sheets, is much more weakemng and embrittlmg than the eutectic 
and other forms, and therefore that, if cither strength or ductibty 

IS sought, the metal should be free from primary graphite, t e. 

that It should not be hyper-eutectic 

The presence of graphite has two further and very natural 
effects. First, if the skeleton which it forms is continuous, then 
_ its planes of junction with the metallic matnx offer a path of 
low resistance to the passage of liquids or gases, or m short they 
-> make the metal so porous as to unfit it for objects like the 
• cylinders of hydraulic presses, which ought to W gas-tight 
• and water-tight For such pur^ses the graphite- content should 
5. be low Second, the very genesis of so bulky a substance as the 
i pnmary and eutectic graphite while the metal is solidifying 
(fig 5) causes a sudden and permanent expansion, which forces 
the metal into even the finest crevices in its mould, a fact 
which is taken advantage of m makmg ornamental castings and 
others which need great sharpness of detail, by making them 
nch m grapUte. 

To sum this up, as graphite is replaced by carbon combined 
as cementite, the hardness, brittleness and density mcrease, 
and the expansion in solidification decreases, m both cases 
continuously, while the tensile strength increases till the com- 
bined carbon-content nses a little above i %, and then in turn 
decreases That strength is good and brittleness bad goes with- 
out saying ; but here a word is needed about^hardness The 
expense of cutting castings accurately to ehape, cutting on them 
screw threads and what not, called " machming ” in trade 
parlance, is often a very large part of their total cost , and it 
increases rapidly with tiie hardness of the metal On the other 


gressively from the state of graphite to that of cementite as we pass 
from specimen to specimen, may, with the foregoing picture of a 
skeleton-holding matrix clearly in our minds bo {raced by means of 
fig. 28. The change from graphite into cementite is supposed to 
take place as we pass from left to right BC and OH give the pro- 


wlffch ne^ much machining are made nch in graphite, so that 
they may be cut easily, and those of the latter class nch m 
cementite so they may pot wear out. 

116 Meahi of controlling the ConsMUtton of Cost Iron — The 
distribution of ftke carbon betw'een these two states, so as to give 
the cast Iron the properties needed, is brought about chiefly by 
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adjusting the sikcon>content, because the presence of this element 
favours the formation of graphite. Beyond this, rapid cooling and 
the presence of sulphur both oppose the formation of graphite, and 
hence in cast iron nch in sulphur, and m thm and therefore rapidly 
coohng castings, the silicon-content must be neater than m thick 
ones and m those freer from sulphur. Thus thick machinery cast- 
ings usually contain between i-50 and 2-25% of silicon, whereas 
tmn castings and ornamental ones which must reproduce the finest 
details of the mould accurately may have as much as 3 or even 
3*40 % of It. Castings which, like hydraulic press cylinders and 
steam radiators, must be dense and hence must have but little 
graphite lest their contents leak through tlieir walls, should not 
have more than 1*^5 % of silicon and may have even as little as 
I % if unpenetrability is so important that softness and consequent 
ease of machimng must be sacrificed to it Cast iron railroad car- 
wheels, the tread or nm of which must be intensely hard so as to 
endure the gnndmg action of the brakeshoe while their central 
parts must have good shock - resisting power, are given such 
moderate silicon-content, preferably between 0-50 and 0-80 as in 
and by itself leaves the tendencies toward graphite-fomung and 
toward cementite-formmg nearly in balance, so that they are easily 
controlled by the rate of cooling The " tread ’* or cu-cumferental 
part of the mould itself is made of iron, because this, by conductmg 
the heat away from the casting rapidly, makes it cool quickly, 
and thus causes most of the carbon here to form cementite, and 
thus in turn makes the tread of the wheel intensely hard; while 
those parts of the mould which come m contact with the central 
parts of the wheel are made of sand, which conducts the heat away 
from the molten metal so slowly that it solidifies slowly, with the 
result that most of its carbon forms graphite, and here the metal 
IS soft and shock-resisting 

1 17 Influence of Sulphur — Sulphur has the specific harmful 
effects of shifting the carbon from the state of graphite to that of 
cementite, and thus of making the metal hard and brittle , of 
making it thick and sluggish when molten, so that it does not run 
freely in the moulds ; and of making it red short, » e brittle at a 
red heat, so that it is very liable to be tom by the aeolotachic 
contraction m cooling from the molten state , and it has no good 
effects to offset these. Hence the sulphur present is, except m 
certain rare cases, simply that which the metallurgist has been 
unable to remove. The sulphur-content should not exceed o 13 %, 
and It lb better that it should not exceed o 08 % in castmgs which 
ha\ e to be soft enough to be machined, nor o 05 % in thin castmgs 
the metal for which must be very fluid 

118 Influence of Manganese — Manganese m many cases, but 
not m all, opposes the formation of graphite and thus hardens the 
iron, and it lessens the red shortness (§ 40), which sulphur causes, 
by leading to the formation of the less harmful manganese sulphide 
instead of the more harmful iron sulphide Hence the manganese- 
content needed increases with the sulphur-content which has to be 
endured In the better classes of castings it is usually between 0*40 
and 0-70 %, and m chilled railroad car- wheels it may well bo be- 
tu cen 015 and 030%; but skilful founders, confronted with the 
task of making use of cast iron rich m manganese, have succeeded 
in making go(^ grey iron castings with even as much as 2 20 % of 
this element 

1 19 Influence of Phosphorus — Phosphorus has, along with its 
great merit of giving fluidity, the grave defect of causing bnttleness, 
especially under shock Fortunately its embrittling effect on cast 
iron 13 very much less than on steel, so that the upper hmit or 
greatest tolerable proportion of phosphorus, mstead of being o 10 
or better o*o8 ^ as in the case of rail steel, may be put at o 50 % 
m case of machmery castings even if they are exposed to moderate 
shocks , at I 60 % for gas and water mams m spite of the gravity 
of the disasters which extreme bnttleness here might cause , and 
ev en higher for castings which are not exposed to shock, and 
are so thm that the iron of which they are made must needs be very 
fluid TTie permissible phosphorus - content is lessened by the 
presence of either much sulphur or much manganese, and by rapid 
cooling, as for instance in case of thin castings, because each of these 
thxte things, by leading to the formation of the bnttle cementite, 
in itself creates bnttleness which aggravates that caused by phos- 
phonis 

120, Defects in Steel Steel ingots and other steel 

castings are subject to three kinds of defects, so serious as to 
deserve notice here. They are known as “ piping/’ “ blowholes ” 
and “ segregation.” 

121. Piping — In an early penod of the sohdificaiion of a molten 
steel ingot cast in a cold iron mould we may distinguish three 
parts ; (i) the outer layers, » e the outermost of the now solid 
metal : (2) the inner layers, i e the remamder of the solid metal ; 
and (3) the molten lake, i e the part which stiU is molten. At this 
instant the outer lay«8, because of their contact with the cxrfd 
mould, are cooling much faster than the inner ones, and hence tend 
to contract feuster. But this excess of their contraction is resisted 
by the almost incompressiWe inner layers so that the outer lavers 
are prevented from contracting as much as they naturally would if 
unopposed, and they are tberwy virtually stretched. Later on tiie 


coohng of the inner layers becomes more rapid than that of the 
outer ones, and on this account their contraction tends to beiome 
greater than that of the outer ones. Because the outer and inner 
layers are integrally united, this excess of 
contraction of the inner layers makes them 
draw outward towards and against the outer 
layers, and because of their mus drawmg out- 
ward the molten lake within no longer suffices 
to fill completely the central space, so that 
its upper surface begins to sink. Ihis ebb 
contmues, and, combined with the progressive 
narrowing of the molten lake as more and more 
of it sohuifies and joins the shore layers, gives 
nse to the pipe, a cavity like an inverted pear, 
as shown at C in fig, 29. Because this pipe is 
due to the difference In the rates of contraction 
of mtenor and exterior, it may be lessened 
by retarding the coolmg of the mass as a 
whole, and it may be prevented from stretcli- 
mg down deep by retarding the solidification 
of the upper part of the ingot, as, for instance, 
by preheating the top of the mould, or by 
covenng the mgot with a mas.s of burning fuel 
or of molten «lag This keeps the upper part 
of the mass molten, so that it continues to 
flow down and feed the pipe durmg the early 
part of its formation in the lower and quicker- 
cooling part of the ii^ot In making castings 
of steel this same difficulty arises , and much 
of the steel-founder's skill consists either m 
preventmg these pipes, or in so placing them 
that they shall not occur m the iamsbe^ cast- 
ing, or at least not m a harmful position. Fig. 29 — Dia- 
In making armour-plates from steel mgots, gram showing how 
as much as 40 % of the metal may be re- a Pipe is formed 
jected as unsound from this cause An mgot a. Superficial 
should always stand upnght while solidifying, blowholes, 
so that the unsound r^on due to the pipe Deep-seated 
may readily be cut off, leaving the rest of ' blowholes, 
the ingot solid. If the mgot lay on its side c Pipe 
while solidifymg, the pif>e would occur as ' 
shown m fig. 30, and nearly the whole of the mgot would bo 
unsound. 

122 Blowholes — Iron, like water and many other substances, 
has a higher solvent power for gases, such as hydrogen and nitrogen, 
when molten, t e hquid, than when frozen, t e solid. Hence m the 
act of soUdifymg it expels any excess of gas which it has dissolved 
wbUe liquid, and this gas betomes entangled in the frec/tng mass, 
causing gas bubbles or blowholes, as at A and B in fig. 29 Because 
the volume of the pipe represents the excess of the contraction of the 
inner walls and the molten lake jointly over that of the outer walls, 
between the time when the lake begins to ebb and the time when 
even the axial metal is too firm to be drawn further open by this 
contraction, t)ie space occupied by blowholes must, by compensating 
for part of this excess, lessen the size of the pipe, so that the more 



Fig 30 — Diagram showmg a Pipe so formed as to 
render Ingot unsound. 


abundant and larger the blowholes are, the smaller will the pipe be 
The mterior surface of a blowhole which lies near the outer crust of 
the mgot, as at A in fig 29. is liable to become oxidized by the 
diffusion of the atmospheric oxygen, m which case it can hardly be 
completely welded later, smee weldmg imphes actual contact of 
metu with metal; it thus forms a permanent flaw. But deep- 
seated blowholes like those at B are relatively harmless in low- 
carbon easily welding steel, because the subsequent operation of 
forgmg or rolling usually ohbterates them by welding their sides 
finmy together. 

Blowholes may be lessened or even wholly prevented by adding 
to the molten metal shortly before it solidifies either silicon or 
aluminiuim or both ; even as little as 0*002 % of aluminium is 
usually sumaent. These additions seem to act in part by deoxidmng 
the mmute quantity of iron oxide and carbonic oxide present, in 
part by increasing the solvent power of the metal for gas, so that 
even after freezmg it can retain in solution the gas wnich it had 
dissolved when molten. But, because preventing blowholes in- 
creases the volume of the pipe, it is often better to allow them to 
form, but to control thc^ poMtion, so that they shall be deep-seated. 
This is done chiefly by casting the steel at a relatively low tempera- 
ture, and by liminng the quantity Of manganese and silicon which 
it contains. Btinell finds that, for certain normal conditions, if 
the sum of the percentage of manganese plus 5 2 times that of the 
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silicon equals 1 *66, there will be no blowholes , If this sum ie lees, 
Mowholes will occur, and will be injariooriy near the surface tinless 
this sum w reduced to 0-18 He thus finds that this sum should be 
cither as float as i *66, so that blowholes shall be absent , or as low 
<is o a 8, so tbiU they shall be harmlessly deep-seated These no mbers 
must be yaried with the variations In other condittons, such as 
casting temperature, i^idity of soUdification, Stc 

1Z3 f^egregahon —The solidification of an ingot of steel takes 
l)ldce gradually from withoot mwards, and each layer in solidifying 
tends to expel into the still molten interior the impurities which it 
contams, e^ecially the carbon, j^osphorus, and sulphur, which by 
this process arc in part concentrated or segregaied in the last-freeeing 
part of the ingot This is in general around the kmer part of the 
pipe, so that here is a second motive for rejecting the pined part of 
tlie ingot. While segregation injures the metal here, often fatally, 
by giving It an indeterminate excess of phosphorus and sulphur, it 
clearly purifies the remainder of the ingot, and on this acconnt *t 
ought, under certain conditions, to be promoted rather than re- 
strained The following is an extreme case •— 



OM^bon. 

bilieon. 

MMignaeM 

li 

Sulphitr 

Composition of the 
initial metal per 
cent 

0 24 

0 336 

0-97 

0-089 

0-074 

Composition of the 
segregate . 

1-27 

0*41 

I -08 1 

0-753 1 

0-418 


The surprising fact that the degree of segregation does not increase 
greatly either with the slowness solidificaticm or with the siec of the 
ingot, at least between the limits of 5 m sq and 16 in sq , has been 
cxjilamed by the theory that the relative quiet due to the gentleneas 
of the convection currents in a slowly cooling mass favours the 
formation of far outsliooting pine-tree crystals, and that the tangled 
branches of these crystals landlock much of the httoral molten 
mother metal, and thus mechanically impiede that centreward 
diffusion and convection of the impurities which is the essence of 
segregation. 

124. Castings and Fargtngs . — ^lliere are two dbtmct ways of 
making the steel objects actually used m the arts, such as rails, 
gear wheels, guns, Iwams, See , out of the molten steel made l)y 
the Bessemer, open hearth, or crucible process, or in an electric 
furnace. The first is by steel founding,” t.e. casting the steel 
.IS a steel casting ” in a mould which has the exact shape of 
the object to be made, eg si gear wheel, and letting it solidify 
there. The second is by casting it into a large rough block caDed 
an ‘‘ ingot,” and rolling or hammering this out into the desired 
shape Though the former certainly seems the simpler way, 
yet Its technical difficulties are so great that it is in fact much 
the more expensive, and therefore it is in general used only in 
making objects of a shape hard to give by forgmg or rolling. 
These technical difficulties are due chiefly to the very high melting 
point of the metal, nearly 1500® C. (27 32® F.), and to the conse- 
quent great contraction which it undergoes m cooling through 
the long range between this temperature and that of the room. 
The cooling of the thinner, the outer, and m general the more 
exposed parts of the casting outruns that of the thicker and less 
exposed parts, with the consecjuence that, at any given instant, 
the different parts are contracting at very different rates, t e, 
aeolotachically ; and this aeolotachic contraction is very bkely 
to concentrate severe stress on the slowest cooling parts at the 
time when they are passing from the molten to toe solid state, 
when the steel is mushy, with neither the fluidity of a liquid 
nor the strength and ductility of a solid, and thus to tear it 
apart Aeolotachic contraction further leads to the ** pipes ” 
or contraction cavities already described m § 121, and the 
procedure must be carefully planned first so as to reduce these 
to a minimum, and second so as to induce them to form either 
in those parts of the casti^ which are goir^ to be cut off and 
re*meltecf, or where they will do httle harm. Ihcee and loodred 
diflioulties make each new toape or sue a new problem, and 
in jmrticular they require that for each and every mdividital 
castiitg a new sand or day mould shall be made with care by a 
skilled workman. If a thousand like gears axe to be cast, a 
thousaifid moulds must be made up, at least to an usportant 
extent by hand, for even machine moulding leaves sometoing 
for careful manipulation by the mouMer. It b a detail, one is 
tempted to say a retail, mamiCactuxe. 

In strong contrast with tois is the procednse m making rolled 


products such as rails and plates. The steel is cast in lots, 
weighing in some cases as much as 75 tons, in enduring cast 
iron moulds into very large ingots, which with their initial beat 
are immediately rolled down by a senes of powerful roll trains 
into their final shape with but shght wear and tear of the moulds 
and the machinery. But in addition to the greater cost of sled 
founding as compared with rolling there are two facts which 
limit the use of steel castings; (j) they are not so good as 
rolled products, because the kneading which the metal undergoes 
in rolling unproves its quality, and doses up its cavities , and 
(2) it would be extremely difficult and in most cases impracticable 
to cast the metal directly into any of the forms in which the great 
bulk of the steel of commerce is needed, such as rails, plates, 
beams, angles, rods, bars, and wire, because the metal would 
liecome so cool as to solidify before running far in such thm 
sections, and because even the short pieces which could thus be 
made would pucker or warp on account of their aeolotachic 
contraction 

125. Heating Furnaces are used in iron manufacture thieily 
for bnngmg masses of steel or wrought iron to a temperature 
proper for rolling or forging In orikr to economize power m 
these operations, the metal should in general be as soft and hence 
as hot as is consistent with its reaching a low temperature before 
the rolhng or forging is finished, became, as explained m § 32, 
undisturbed cooling from a high temperature injures the metal. 
Many of the furnaces used for this heating arc in a general v^ay 
like the puddling furnace shown in fig 14, except that they are 
heated Iw gas, that the hearth or bottom of the chamber in 
which they are heated is nearly flat, and that it is usually very 
much larger than that of a puddling furnace But in addition 
tliere are many special kinds of furnaces arranged to meet the 
needs of each case. Of these two will be shown here, the Gjers 
soaking pit for steel ingots, and the Eckman or continuous 
furnace, as modified by C H Morgan for heating billets 

126 Gjers Soaking' Pit — When the outer crust of a Urge 
ingot in which a lot of molten steel has been cast has so far 
coded that it can be moved without breaking, the temperature 
of the interior is still far above that suitable for rolling or hammer- 
ing— so far above that the suiplus beat of the interior would 
more than suffice to reheat the now cool crust to the rolling 
temperature, if we could only 
arrest or even greatly retard the 
further escape of heat from that 
crust Bringing such an mgot, 
then, to the rolhng temperature 
IS not really an operation of heat- 
ing, becau.se its average tempera- 
ture IS already above the roUuig 
temperature, but one of equal- 
izing the temperature, by allow- 
ing the internal excess of heat to 
“ soak ” through the mass. Gjers 
did this by setting the partly- 
solidified mgot m a well-closed 
“pit” of brickwork, preheated 
by the excess heat of previous 
lots of ingots. The arrange- 
ment, shown m fig 31, has three 
advantages — (1) that the tem- 
perature is adjusted with abso- 
hitety^ no consumption of fuel ; (2) that the waste of iron due 
to the oxidation of the outer crust of the ingot ft very slight, 
because the little atmospheric oxygen mitially in the pit is 
not renewed, whereas m a common heating furnace tlie flame 
brings a constant fresh sopjfly of ojprgen ; hnd (^) that tbtf ingot 
remains upright during solidification, so that Its pipe is con- 
centrated at one end and is thus removable (See ^121.) lathis 
form the system is rather inflexiUe, for if tl^ mpply of ingots 
IS delajred the jiits ^row unduly cool, so that toe next ensuing 
lot of mgots not heated hot enou^ or is delayed too 

long in soaku^ TW defect is usually reoiedied by lieatuig 
the pits bjrflbeStemem regenerative 9jrstem^see-§ 9^); l^greater 



Fig 31 — Section of Gjers 
Soaking Pit 
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flexibility thus gamed outweighs the cost of the fuel used ajod 
the increased loss of iron by oxidation by the Siemens gas 
flame. 

187. Conitnuous Heating Furnace . — The Gjers system is not 
applicable to small ingots or billets/’ * because they lack the 
inner surplus heat of large ingots ; indeed, they are now allowed 
to cool completely. To heat these on the intermittent plan for 
further rolling, t.e. to charge a lot of them as a whole m a heating 
furnace, bring them as a whole to rolling temperature, and then 
withdraw them as a whole for rolling, is very wasteful of heat, 
because it is only in the first part of heating that the outside 
of the ingots is cool enough to abstract timroughiy the heat from 
the flame. During all Uw latter part of the heating, when the 
temperature of the mgot has aj^roached that of the flame, 
only an ever smaller and smaller part of the heat of that flame 
can be absorbed by the ingots Hence m the intermittent system 
most of the heat generated within the furnace escapes from it 
with the products of combustion. The continuous heating system 
(fig. 33) recovers this heat by bringing die fiame mto contact 



Flo. 32 — Diagram of C H Moigan's Continuous Heating Fumaco 
for 2-inch billets 30 ft long 

A, Hottest billet ready for roll- H, The incoming an preheated by 

mg G and by the pipes N and 

B, Exit door brought from above G to 

C, Pusher, for forang billets for- between N by a flue not 

ward shown 

D, Water-cooled pipe on which The incoming gas 

billets are pushed forward L, 1 he flame 

E, Magnesite bricks on which the M, 1 he escaping products of corn- 

hot billets slide forward. bustion 

F, The billet last entered N, Pipes through which the pio- 

G, The suspended roof ducts of combustion pass 

With successively cooler and cooler biliets, A-F, and fiwUly with 
quite cold ones, of consequently great heat-absorbing capacity. 

As soon as a hot billet A is withdrawn by {lushing it endwise out 
of the exit door B, the whole row is pushed forward by a set of 
mechanical pushers C, the billets sliding on the raised water-cooled 
pipes D, and, in the hotter part of the furnace, on the magnesite 
bricks E, on which iron shoes easily when red-hot A new cold 
billet IS then charged at the upper end of the hearth, and the new cycle 
begins by pushing out thioogh B a second biilet, and so forth. 
To lessen the loss m shape of “ ciH>p ends,” and for general economy, 
these billets are m some cases 30 ft long, as in the furnace shown 
in fig 32 It IS to make it wide enough to receive such long billets 
that Its roof is suspended, as here shown, by two sets of iron tie-rods 
\s the foremost end of the billet emerges from the furnace it enters the 
first of a series of roll-trams, and passes immediately thence to 
others, so that before half of the billet has emerged from the furnace 
its front end has already been reduced by rolling to its final ^ape, 
that of merchant-bars, which are rclati^y thm, round or square 
rods, m lengths of 300 ft 

In the mtermittent system the waste heat can, it is true, be 
ut'dized either for raismg steam (but inefficiently and mconvenicntly, 
because of the mtermittency), or by a regenerative method Tike the 
Siemens, Fig 19 ; but this would probably Teoorer iess heat than the 
oontinnons system, first, because it traufaers the heat from flame to 
metal indirectly instead of directly , and, second, because the brick- 
work of the Siemens system is probably a poorer heat-catcher than 
the iron billets of the contmutms system, because its dwiad vantages 
of low conductivity and low spedfle probably outweigh its 
advantages of rotigMeas and porosity 
1 3 fl. Foiling, Forging, and Dramng ^ — The three cbief processes 
for shaping non asad stied, JxHlUii^, Sewgfog {i e. hammering, 
pressing or 8 tao^ii)g)and drawing, aH really proceed by squeezing 
^ A •“ hmet is a bar, 5 In. aq or smaller, drawn down from a 
tdoona, fagot, or pde fbrinctlicr aaairaifactuM. 



the metal into the desirctl slutpc. In forgmg, whether under a 
hammer or under a press, tlie action is evidently a squeeze, 
however skilfully guided. In drawing^ the pull of the pmcers 
(%• 3.S) upon the protruding end, 

F, of the rod, transmitted to the 
still undrawn part, E, squeezes the 
yielding metal of the rod against 
die hard unyielding die, C As when 
a half -opened umbrella is thrust 
ferrule-foremost between the balus- ^ 
tmof . Sta,™se, .owhen the rod « 
drawn forward, its yielding metal is 

folded and forced backwards and centrewards by the resistance 
of the unyieldmg die, and thus it is reduced in diameter and 
simultaneously lengthened proportionally, without material 
change of volume or density. 

j«9. Methods of Rolling . — Of rolling much the same is true. 
The rolling null m its sunplest form is a pair of cylmdneal rollers, 
BB (figs 34 and 35) turning about their axes in opposite directions 
as shown ^ the arrows, and supported at their ends in strong 
frames called “ housings,” CC (%. 35). The skin of the oliject, 
D, which n undergoing rolling, technically called “ the piece,” 
IS drawn forward powerfully by the fncUon of the rev^ilving 
rolis, and especially of that part of their surface which at any 
given mstant is moving horizontally (HH m %. 34), much as 
the rod ts drawn through the die 
in fig, 33, while the vertical com- 
ponent of the moUon of the rear 
part JJ of the rolls forces the 
plastic metal of that part of 
” the piece ” with which they are 
m contact backwards and centre- 
wards, reducing its area and simul- 
taneously lengthening it proportion- 
ally, here again as m drawing 
through a die The rolls thus 
both draw the piece forward like 
the pincers of a wire die, and 
themselves are a die which like a 
river ever renews or rather main- 
tains Its fixed shape and position, 
though Its particles themselves arc 

movmg constantly forward with “ the piece ” which os paftsing 
between them. 

After the piece has been reduced m thickness by its first 
passage or ” pass ” between the rolls, U may be given a seconil 
reduction and then a third and so on, either ty Iwinging the 
two rolls nearer tc^ether, as m case of the plain rolls BB at the 
left m fig 35, or by passing the piece through an aperture, F', 
smaller than the first F, as in case of tlie grooved rolls, AA, 
shown at the right, or by both means jointly. If, as sketched 
m fig. 34, the direction in which each of the rolls turns is constant, 
then after the piece has passed once throi^h the rolls to tlie 
right, it cannot undergo a second pass till it has been brought 
b^k to Its mitial position at the left But bringing it b^k 




wastes power and, atfll worse, time, heat, and metal, because 
the yellow- or even white-hot piece is rapidly cooling down and 
oxidizing. In order to prevent this waste the ckrection m which 
the rolls move may be reversed, so that the piece may be reduced 
a second time in passuig to the left, in which case the rolls are 
usually driven by a pair of reversing en^es . or the rolls may 
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be “ throe high,” as shown in fig. 36, with the upper and the lower 
roll nwving constantly to the right and the middle roll constantly 
to the left, so that the piece first passes to the right between 
the middle and lower rolls, and then to the left between the middle 

f and upper rolls llie advantage of the 
B ” reversing ” system is that it avoids lifting 
the piece from below to above the middle 
* roll, and again lowering it, which is rather 
® difiicult because the white-hot piece cannot 
be guided directly by hand, but must be 
g moved by means of hooks, tongs, or even 
complex mechanism. The advantage of the 
Fig 36 —Three- because each of its 

high Rolling Mill* moving parts is always moving in the same 
direction, it may be driven by a relatively 
small and hence cheap engine, the power delivered by which 
between the passes is taken up by a powerful fly-wheel, to be 
given up to the rolls during the next pass. (See also Rolling 
Mill ) 

130 Advantages and AppltcabtlUy of -Rolling uses 

very much less power than drawing, because the friction against 
the fixed die in the latter process is very great For much the 
same reason rolling proceeds much faster than drawing, and on 
both these accounts it is incomparably the cheaper of the two. 
It is also very much cheaper than forging, in large part because 
It works so quickly. The piece travels through the rolls very 
rapidly, so that the reduction takes place over its whole length 
m a very few seconds, whereas m forging, whether under hammer 
or press, after one part of the piece has been compressed the piece 
must next be raised, moved forward, and placed so that the 
hammer or press may compress the next part of its length 
This moving is expensive, because it has to be done, or at least 
guided, by hand, and it takes up much time, during which both 
heat and iron are wasting. Thus it comes about that rolling is 
so veiy much cheaper than either forging or drawing that these 
latter processes are used only when rolling is impracticable. 
The conditions under which it is impracticable are (i) when the 
piece has either an extremely large or an extremely small cross 
section, and (a) when its cross section vanes materially in different 
parts of Its length. The number of great shafts for marine engines, 
reaching a diameter of 22]i in in the case of the ‘'Lusitania,” 
13 so small that it would be wasteful to instal for their manu- 
facture the great and costly rolling mill needed to reduce them 
from the gigantic ingots from which they must be made, with 
its succession of decreasing passes, and its mechanism for 
rotating the piece between passes and for transferring it from 
pass to pass Great armour plates can indeed be made by rolling, 
because in making such flat plates the ingot is simply rolled 
back and forth between a pair of plain cylindrical rolls, like 
BB of fig 35, instead of being transferred from one grooved 
pass to another and smaller one Moreover, a single pair of rolls 
suffices for armour plates of any width or thickness, whereas 
if shafts of different diameters were to be rolled, a special final 
groove would be needed for each different diameter, and, as 
there is room for only a few large grooves in a single set of rolls, 
this would imply not only providing but installmg a separate 
set of rolls for almost every diameter of shaft. Finally the 
quantity of armour plate needed is so enormous that it justifies- 
the expense of installing a great rolling mill Krupp’s armour- 
plate mill, with rolls 4 ft. in diameter and 12 ft. long, can roll 
an ingot 4 ft. thick. 

Pieces of very small cross section, like wire, are more con- 
veniently made by drawing through a die than by roUmg, 
essentially because a single draft reduces the cross section of a 
wire much more than a single pass between rolls can. This in 
turn lb because the direct pull of the pincers on the protruding 
end of the wire is much stronger than the forward-drawing 
pull due to the friction of the cold rolls on the wire, which is 
necessarily cold because of its small section. 

Pieces which vary materially in cross section from point 
to point in their length cannot well be made by rolling, because 
the cross section of the piece as it emerges from the rolls is 


necessarily that of the aperture between the rolls from which 
it is emerging, and this aperture is naturally of constant size 
because the rolls are cylindrical. Of course, by making the rolls 
eccentric, and by varying the depth and shape of the different 
parts of a given groove cut in their surface, the cross section 
of the piece made in this groove may vary somewhat from point 
to pomt. But this and other methods of varying the cross section 
have been used but little, and they do not seem capable of wide 
application. 

The fact that rolling is so much cheaper than forging has led 
engineers to design their pieces so that they can be made by 
rolhng, i.e. to make them straight and of uniform cross section. 
It is for this reason, for instance, that railroad rails are of constant 
uniform section throughout their length, instead of having those 
parts of their length which come between the supporting ties 
deeper and stronger than the parts which rest on the ties. When, 
as in the case of eye bars, it is imperative that one pait should 
differ materially m section from the rest, this part may be 
locally thickened or thinned, or a special part may here be welded 
on. When we come to pieces of very irregular shape, such as 
crank-shafts, anchors, trunnions, &c , we must resort to forging, 
except for purposes for which unforged castings are good 
enough 

131. Forging proceeds by beating or squeezing the piece 
under treatment from its initial into its final shape, as for instance 
by hammering a square ingot or bloom first on one comer and 
then on another until it is 
reduced to a cylindrical 
shape as shown at A in 
fig. 37. As the mgot is 
reduced in section, it is of 
course lengthened propor- 
tionally. Much as in the 
smith’s forge the object 
forged rests on a massive 
anvil and anvil block, B 
and C, and is struck by 
the tup D of the hammer. 

This tup lb raised and 
driven down by steam 
pressure applied below or 
above the piston E of the 
steam cylinder mounted 
aloft, and connected with 
the tup by means of the 
strong piston-rod F. The 
demand for very large 
forgings, especially for 
guns and armour plate, 
led to the building of 
enormous steam hammers. 37 —Steam 

The faUing parts of the Round bar to be hammered 

largest of these, that at Anvil block or foundation 
Bethlehem, Pa., weigh 125 D, Falling tup 
tons Steam piston 

The first cost of a I'- 
. e 1 ^ driving It down 

hammer of moderate size g, steam cylmder 
IS much less than that of 

a hydraulic press of like capacity, as is readily understood 
when we stop to reflect what powerful pressure, if ^adually 
apphed, would be needed to drive the nail which a light blow 
from our hand hammer forces easily into the wocalwbrk. Never- 
theless the press uses much less power than the hammer, because 
much of the force of the latter is dissipated in setting up useless 
— indeed harmful, and at times destructive — vibrations in the 
foundations and the surrounding earth and buildings. Moreover, 
the effect of the sharp blow of the hammer is relatively superficial, 
and does not penetrate to the interior of a large piece as the 
slowly applied pressure of the hydraulic press does. Because of 
these fac^ the great hammers have given place to enormous 
forging presies, the i25-ton Bethlehem hammer, for mstaiice, to a 
14,000-ton hydraulic press, moved by water under a pressure of 
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7000 !bs per square inch, supplied by pumps of 16,000 horse 
power. 

13? SUUisttcs — The cheapening of manufacture by improvements 
m processes and machmery, and by the increase in the scale of 
operations, has been very great The striking examples of it shown 
m Table IV are only typical of what has been going on continuously 


In this same period the production of Great Britain increased a8 %, 
and tliat of the world more than tripled The corresponding changes 
m the case of steel are even more striking The U nited States produc- 
tion in 1907 was 17x4 times that of 1865, and the proportion which it 
formed of the world's steel rose from 3 % in 1865 to 10 % in 1870, 
30 % m 1880, 36 % m rSpo, ^o % m 1899 and 46 % m 1907, In 
1907 the British steel production was nearly fi\’e times, that of the 


Table IV — Reduction in Cost of Iron Manufacture in America — C Kirchoff 
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Mntrfial 


Dnj 

A large Southern Establishment 

Manufacture of Pig Iron 

1889 

1898 

79 

64 1 

■51 9 63 4 ^ 

47 9 

167 7 

North-eastern District 

„ ., 

1890 

1898 

103 7 

97 

6i I j 65 8 

33 9 

>63 3 

Pittsburg District 

,, „ 

1887 

1897 



46 1 44 

1 


Eastern District . . . , 

Manufacture of Bessemer Steel Ingots 

189X 

X89S 



75 (>4 39 

’ 

107 

Pittsburg . j 

„ ,, 

1887 

1897 



' • i 

1 

1 


Not stated 

Rolling Wire Rods 

1888 

1898 



1 63'6 

1 ■ 1 

325 


since 1868 Note, for instance, a reduction of some 35% m the 
total cast, and an even greater reduction in the cost of labour, 
reaching m one case 54%, m a penod of between seven and ten 
years This great economy is not due to reduction in wages Ac- 
cordmg to Mr Carnegie, in one of the largest American steel works 
the average wages in 1900 for all persons paid by the day, including 
labourers, mechanics and boys, were more than I4 (say, 16s 6d ) a day 
for the 31 1 workmg days How economical the methods of mimng, 
transportation and manufacture have become is shown by the fact 
that steel billets have been sold at I13 96 (;^2, 17s 8d ) per ton, and 
in very large quantities at 1x5 (1^, 2s) per ton, in the latter case, 
according to Mr Carnegie, without further loss than that represented 
by interest, altliough the cost of each ton includes that of mining 
2 tons of ore and carrying them 1000 miles, mining and cokmg i 3 
tons of coal and carrying its coke 50 m , and quarrying one-third 
of a ton of limestone and carrying it 140 m , ocsides the cost of 
smelting the ore, converting the resultant cast iron mto steel, and 
rolling that steel into rails 

Table V — Reduction in Price of Certain Products 


Yearly average Price m Pennsylvania, gross tons. 


Date 

1 Bar (Wrought) 

j Iron 

Wrought Iron 
Rails 

Steel 

Rails. 

No X 
Foundry 
Pig Iron 

1800 

[ 100*50' 





1815 

1824 

144*50 

82 50 

|- Hammered 




1837 

nx 00, 





X850 

59 - 54 ^ 


$ 47*88 


$20*88 

1865 

106 46 


98 62 

•158 46* 

4608 

X870 

78*96 


72 25 

106*79 

33 23 

x88o 

62*04 

Best 

49*25 . 

67-52 

28*48 

1890 1 

45 83 

■ refined 

25 x8 > 

3 * 78 

X84X 

X898 

28 63 

rolled 

X 2*39 2 

X7*62 

XX 66 

1900 

4400 


19*51 • 

32*29 

19*98 

1906 


23 03* 

28*00 

20*98 

xgoSij 

31*00, 


x8*23a 

28*00 

X 7-25 


* July 1st • Old, * e. second-hand wrought iron rails • 1868 


Table V shows the reduction m prices. The price of wrought iron 
m Philadelphia reached $155 (^32, os 8d ) in 1815, and, after 
declining to $80 (;^i6, los 8d ), agam reached $115 (£23, 15s. 4d ) m 
1837 Bessemer steel rails sold at I174 m the depreciated currency 
of 1868 (eqmvalent to about £75, 17s. 4d m gold), and at I17 
iil, los 3d ) m 1898 

133 Increase in Production . — In 1810 the Umted States made 
about 7%, and in 1830, 1850 and x86o not far from 10% of the 
world's production of pig iron, though, indeed, in 1820 their produc- 
tion was on]y about one-third as great as in 18x0. But after the 
close of the Qvil War the production increased by leaps and bounds, 
t^ in 1907 it was thirty-one times as great as in 1865 ; and the 
percentile which it formed of the world's prddoction rose to some 
14 % in 1870, 21 % in 1880, 33 % in 1900 and 43 % in 1907. In this 
last year the United States pr^uctton of pig iron was nearly 7 times, 
and that of Germany and Luxemburg neany 5 tunes, that of x88o. 


United States nearly nineteen times, as gieat as in 1880 Of the 
combmed wrought iron and steel of the ITnited States, steel formed 
only 2 % in 1865, but 37 % in 1880, 85 % in 1899 and gi % m 1907 
Thus m the nineteen years between 1880 and 1899 the age of iron 
gave place to that of steel. 

The per capita consumption of iron in Great Britain, excluding 
exports, has been calculated as 144 Ih m 1855 and 2 Ih m 1890, that 
of the United States as ii7tb for 1855, 3001b for 1890 and some 
3781b for 1899. and that of the United Kmgdom, the United States 
and Germany for 1906 as about a quarter of a ton, so that the British 
per capita consumption is about four-fold and the American about 
five-fold that of 1855 This great increase m the per capita con- 
sumption of iron by the human race is of course but part of the 
general advance m wealth and civilization Among the prominent 
causes of this increase is the diversion of mankind from a^icultural 
to manufacturing, t e machinery-using work, nearly all machinery 
bein^ necessarily made of iron This diversion may be unwelcome, 
but it IS inevitable for the two simple reasons that the wonderful 
improvements in agriculture decrease the number of men needed 
to raise a given quantity of food, t e to feed the rest of the race , and 
that with every decade our food forms a smaller proportion of our 
needs, so rapidly do these multiply and diversify Among the other 
causes of the increase of the per capita consumption of iron are the 
displacement of wood by iron for ships and bridge-building ; th< 
great extension of the use of iron beams, columns and other pieces m 
constructing buildings of various kmds , the growth of steam and 
electric railways , and the mtroduction of iron fencing The in- 
1 creased importance of Germany and Luxemburg may be referred in 
large part to the invention of the basic Bessemer and open-hearth 
I processes by Thomas, who by them gave an inestimable value to the 
! phosphoric ores of these countries That of the United States is due 
' in part to the growth of its population . to the introduction of 
labour-saving machinery m iron manufacture , to the grand scale on 
which th’S manufacture is earned on , and to the discovery of the 
cheap and rich ores of the Mesabi region of Lake Supenor. But, 
nven all these, the 1000 m which separate the ore fields of Lake 
Superior from the cheap coal of Pennsylvania would have handi- 
capped the American iron industry most senously but for the re- 
markable cheapenmg of transportation which has occurred As this 
m turn has been due to the very men who have develope<l the iron 
industry, it can hardly be questioned that, on further analysis, this 
development must in considerable part be referred to racial qualities 
The same u true of the German iron development We may note 
with mterest that the three great iron producers so closely related 
by blood — Great Bntam, the United States and Germany and 
Luxemburg — made in 1907 8x % of the world's pig iron and 83 % of 
its steel , and that the four great processes by which nearly all steel 
and vrrought iron are made — the paddling, crucible and both the 
acid and basic varieties of the Bessemer and open-hearth processes 
as well as the steam-hammer and grooved rolls for roUmg iron and 
steel — were mvented by Bntons, though in the case of the open- 
hearth process Great Bntam must share with France the credit of 
the invention. 

Tables VI , VII., VIII. and IX are compiled mainly from figures 
given in J. M. Swank's Reports (American Iron and Steel Associa- 
tion) Ouer authorities are mdicated as follows *, TAs Mineral 
Industry (189a) ; *, Idem (1899) ; *, Idem (1907) ; *, Journal Iron 
and Steel Institute {»88x), 2, Eckel in Mineral Resources of the 
United States (published by the United States Geological Survey 
(1906), pp. 9a-93* 


XIV. 27 



834 


IRON MAaC 


Taule VI. — Pfoiuchon of Pig Iron (in thousands of tong tons). 



United States. 

Great 

Britain 

Germany and 
Luxemourg 

The World. 

1800 




825 

1810 

54 




1830 

165 

677 


1,825 

1850 

565 



4,750 

1865 

832 

4825 

972 

9,250 

1870 

1.665 

5964 

1,369 

11,900 

1880 

3,835 

7749 

2,685 

17,950 

1890 

1900 

9, ,103 
13,789 

SJ 

4,583 

8,386 

27,157 

38,973* 

1907 

i 23,781 

9924 

12,672 

59,721* 


Table Vll — Production of Pie Iron in the United States (in 
thousands of long tons) 


Year 

Anthracite 

Charcoal 

Coke and 
Bitununoua 

Total 

1880 

1614 

480 

1,741 

3,835 , 

1885 

1299 

357 

2,389 

4.043 ' 

1890 

2186 

628 

6,388 

9,203 , 

1895 

1271 

225 

7,950 

9,446 

1900 

1677 

384 

11,728 

13,789 

1907 

1372 

437 

23,972 

25,781 j 


" Aathracite " hero mcludes iron made with anthracite and coke 
mixed. ” Bituminoua *' includes iron made with coke> with raw 
bituminous cool, or with both, and " Charcoal ” in 1900 and 1907 
indbdes iron made either with charcoal alone or with charcoal mixed 
with coke 

Table VIII — Production of Wrought Iron, also that of Bloomary Iron 
(tn thousands of long tons). 



Wrought Iron. 

Bloomary Iron 
direct from the Ore 

1870 

United States . 

1153 


Great Britain . 
1880 


United States . 

2 o 83(‘) 

36 

Great Britain 

1890 

United States . 

23 i 8(>) 

1894 

7 

Great Britain . 


1899. 



United States . j 


3 

Great Britain . 

iao2» 


1900 



United States . 


4 

Great Bntain . 



tpo7 



United States . 

2200 


Great Britain . 

975 __ 



1 Hammered products are excluded 


Tabus IX . — Prodisctton of Steel (in thousands of long tons). 





Open- 

Cruable 




Bessemer 

and Mis- 

Total 




Hearth 

cellaneoua. 


1870 

United States . 


37 

I 

3* 

69 

Great Bntam . 


2x5 

78 


292* 



(for 1873) 




The World . . 





692“ 

1880. 






United States . 


1,074 

lOI 

72 

1,247 

Great Bntam . 
Germany and 


1,044 

251 

80 

1,375 

728 

Luxemburg . 


6o8« 

87* 

33 

The World . . 


■* 



4,205" 

1890 






United States 


3,689 

5x3 

75 

4,277 

Great Bntam . 
Germany and 


2,015 

1,564 

100 

3,679 

Luxemburg . 


. . 



2,127 

The World . . 


• • 



1 1 ,902<* 

1900 






United States -j 


6,685 

0 

853 \ 

2,545/ 

105 

io,i88 

Great Bntam . j 
Germany and 

Acid 

[Basic 

1,254 \ 
491/ 

3,156 

149 

5,050 

6,541 

Luxemburg . 





The World . . 





28,273 

1907. 






United States -j 

Acid 

Basic 

11,668 

0 

1,270\ 
10,279 ; 

145 

23,363 

Great Britain -j 

fAcid 

[Basic 

1,280 

579 

3,3851 

*,279/ 


6,523* 

Gmnany and 1 

Acid 

381 

209* \ 

ao8* 

1L873 

Luxemburg 1 

Basic 

7,098 ‘ 

3,9767 

The World . . 





50,375 


* Ingots only * Bessemer and open hearth only * Castings. 


Table X — Tonnage (^oss register) of Iron and Steel Vessels built 
under Survey of Lloyd's Registry (tn thousands of tons) 



1877 

1 880 

1885 

1890 

1895 

1900 

1906 

Wrought Iro.i 

443 

460 

304 

50 

8 

14 

0 

Steel . . 

0 

35 

162 

X079 

863 

1305 

1492 


Table XI — Production of Iron Ore (»» thousands of long tons) 



1905 


1906 

1907. 


Thousands of 
Long Tons 

Per Cent. 

Thousands of 
Long Tons 

Per Cent 

Thousands of 
Long Tons 

Untied States 

42,526 

37-4 

47,750 

38-6 

5*. 721 

Geknuuiy and Luxemburg . . . 

*3,074 

20*3 

*6,312 

21*3 

27,260 

Great Bntmm 

14,59* 

12 8 

*5,500 

*2 5 

*5 732 

Spatn 

luwnce 

8,934 1 

i 

9.*99 

7-5 


7, *79 

6-4 

8,347 

3.812 

6 7 


Russia 

5,954 * 

5 ** 

3-1 

4.330* 

Sweden 

4,297 

3« 

4A3* 

3*6 

w • 

Austria-Hungary ..... 

3,639 i 

3« 

4,024 

33 


Other Countnes 

3,457 1 

30 

4,297 

3 5 


Total 

*13,75* 

I00‘0 

1*3,773 

lOO-I 



1 Calculated from the productioa oipig iroau * Appro mm at e ly. <H, M. H.) 


IRON MASK iftmfue 4 $ feA 'Dte identity of the ** man in 
the iron mask ” is a famous historical mystery. The person 
so called was a political prisoner under Louis XlV.y who died 
in the Bastille in 1703. To the mask itself no resd importance 
attaches, though that feature of the story gave it a roBUoitic 


interest ; there is no historical evidence that the mask he was 
said ahiroys to wear was made of anything twt black velvet 
{veiomsL ap4 it was only afterawds that legend converted its 
nutfeerku into iron. As regards the *' man,*' we have the am- 
temporary joumids of ^tkime du Junea (d. 1706), the 
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lure’s lieutenant at the Bastille, from which we leam that on the ’ 
j^th of .September 1698 a new governor, B^nigne d’Auvergne 
4 e Saint' Mars, arrived from the fcertress of the Isles Sbe 
Marguerite (m the bay of Cannes), hrm^iag with him '* un 
MKien prisonnier qu’d avait k Pignerol ” (Pinerolo, m Piedmont), 
whom he kept always masked ard whose name remained untold. 
{Samt-Mars, it may here be noted, had been commandant at 
Pignerol from the end of 1664 tUl 1681 ; he was m .charge there 
of such important pnaoners as Fouquet, from 1665 to his death 
in 1680, and Lauzun, from 1671 tdl his release m t68x ; he was 
then in authority at Exiles from 1681 to 1687, and at Ste 
Marguerite from *687 to 1698 ) Du Junca subsequently records 
that “ on Monday the 19th of Novomber 1703, the unknown 
priaoiner, always masked with a black velvet mask, whom M. de 
Saint' Mars had brought with him from the islands of Ste 
Marguerite, and had kept for a long time, . . . died at about tea 
o’clock in the evening.” He adds that “ this unknown prisoner 
was buried on the 20th m the parish cemetery of Saint Paul, 
and was registered under a name also unknown ” — ^noting in the 
margin that he has since learnt that the name in the register 
was “ M de Marchiel ” The actual name m the register of 
the parish cemetery of Saint Paul (now destroyed, but a facsimile 
IS still m existence) was “ Marchioly ” ; and tlie age of the 
deceased was there given as “ about 45.” 

The identity of thus prisoner was already, it will be observed, 
a mystery before he died m 1703, and soon afterwards we begin 
to see tlw fruit of the various legends concerning him which 
presumably started as early as 1670, when Saiat-Mars himself 
(see below) found it necessary to circnlate “ fairy tales ” (cantts 
jauMs) In 1711 the Prmceas Palatme wrote to the Electrew 
Soplua of Hanover, and suggested that he was an English 
nobleman who had taken part m a plot of the duke of Berwick 
against William III. Voltaire, m his Steele de Louts XI V (175*), 
told the story of the mysterious masked prisoner with many 
graphic details ; and, under the heading of ■“ Ana ” in the 
Questions sur I’encydopedte (Geneva, 17 71), he asserted that 
he was a bairtard brother of Louis XIV., son of Mazann and 
Anne cif Austria. Voltaire’s influence in creating pubhe interest 
in the “ man m the mask ” was indeed enormous ; Jiehadhunself 
been imprisoned in the Bastille m 1717 and again in 1726 ; as 
early as 1745 he is found hinting that he knows something ; 
in the Stede de Lotus A/F he justifies fats account on the score 
of conversations with de Bemaville, who succeeded Samt-Mars 
(d. 1708) .as governor of the Bastille, and others ; and after Heiss 
m 1770 had identified the “ mask ” with Mattioli (see below), 
Voltaire was not above suggestmg that he leafly knew more than 
he had said, but thought it sufficient to have given the clue to the 
enigma. Accordmg to the Abbi6 Soulavie, the duke of Richelieu’s 
advice was to reflect on Voltaire’s “ last utterances on the 
subject. In Soulavie’s Mhnotres of RieheKeu (London, 1790) 
the masked man becomes (on the authority of an apocryphal 
note by Saint-Mars himself) the legitimate twin brother of louis 
XIV. In 180Z the story went that this scion of the royal hmise of 
France had a son bom to him m prison^ who settled m Corsica 
under the name ol De Buona Parte,” and became the smeester 
of Mapoleon ! Dumas’s Vtcomte de Br,agdome afterwards did 
much to popularize the theory that he was the king’s brother. 
Meanwhile other identifications, earlier or later, were also 
supported, in whose case the facts are a sufficient jrefutatioa. 
He was Louis, count ol Vermandois, son of Louise de la VaHihre 
(Mimotres secrets pom servir d Vhistoirt de Perse, Amsterdam, 
>74^ ; Vermandois, however, died m 1683. He was the duke 
of Monmouth {Leiire de Satnie Foy . . . Amsterdam, 1768), 
altimngh Monmouth was beheaded in K685. He was Fmogois 
4 e Venddme, duke of Beaufort, who disaj^ieaKd (and Bvet^ 
certaii^ died) at the siege of Candia (1669)3 Avedi«, an 
Armenian patriarch seized by the Jesuits, who was not uDpnmned 
tall 1706 and died in ijii ; Fouquet, who undoubtedly died at 
Pign^ m »68o j and oven, according to A. Loquin ^1883), 
Moldrel 

Modem edticism, however, has namiwed the issue. The 
“man in tbesaask^’ was «ith^<t)CkMwtMAttioU, who became 


the prisoner of Saint'Mars at Pignerol in 1679, ^ (*) person 
called Eustache Danger, who was imprisoned m Julv 1669 
an the same fortress. The evidence shows condusivefy that 
these two were the only prisoners under Saint-Mars at Pignerol 
who could have been taken by him to the Bastille m i6p8. 
The arguments in favour of Mattioli (first suggested hy Heiss, 
and strongly supported Topin in 1870) are summed up, 
with much weight of critical authority, by F. Funck-Brentano 
m vol. ,lvi. of the Revue fusionque (1894) J the claims of Eustache 
Daugor were no less ably advocated by J. Lair m vol. ii of his 
Niedes Foucquet (1890) But while we know who Mattioli 
was, and why he was imprisoned, a further question still remains 
for supporters of Dauger, because his identity and the reason 
for bis mcaroeration are quite obscure. 

It need only be added, so far as other tnodem theories are con- 
cerned, that m iJfyj M, Jung (La VinU sur ta masque de fer) had 
biouglit iorwaxd another cancUdate, with the attractive name of 
Marechiel," a soldier of Lorraine who had taken part m a poisoning 
plot against Louis XIV , and was arrested at Peronne by Louvojs in 
1673, and said to be lodged m the Bastille and then sent to Pignerol 
But Jung's arguments, though strong destructively against the 
Mattioli theory, break down as regards any valid proof eithw that the 

E risoner arrested at Peronne was a Bastule prisoner in 1073 or that 
e was ever at Pignerol, where mdecd we find no trace ot him 
Another theory, propounded by Captain Basenes (La Masque de fer, 
18S3), identifi^ the prisoner with General du Bulonde, punished for 
Mwardice at the siege of Cuneo , but Bidonde only went to Pignerol 
in 1691, and has been proved .to be living m 1 705 

The Matttah Theory — Ercole Antonio Mattioli (born at 
Bologna on the ist of December 1640) was nrumster of Charles 
IV , duke of Mantua, who at> marquess of Montferrat was in 
possesswn of the frontier fortress of Casale, which was coveted 
by Lo,uis XIV. He negotiated the sale of Casale to the Flrench 
king for 100,000 crowns, and himself received valuable presents 
from Louis. But on the eve of the occupation- of Casale by the 
French, MatUoli — actuated by a tardy sense of patriotism or 
by the hope >eyf further gam — betrayed the transaction to the 
governments of Austria, Spam, Venice and Savoy Louis, 
in revenge, had him kidnapped (1679) by the French envoy, 
J F. d’Estrades, abb^ of Moiasac, and Mattioli was promptly 
lodged in the fortress of Pignerol. Tins kidnapping of Mattioli, 
however, was no secret, and it was openly discuss^ m La Pru- 
denza irionfante 4 t Casale (Colc^ne, 1682), where it was stated 
that Mattioli was masked when he was arrested. In February 
3680 he js described as nearly mad, no doubt from the effects 
of solitary confinement. When Samt-Maers was made governor 
of Exiles in i68x we know from one of his letters that MattioU 
was left at Pignerol , but in March 1694, Pignerol hemg about 
to be given up by France to Savoy, he and two other prisoners 
were removed with much secrecy to Ste Marguerite, where 
Saint-Mars had been governor smee 1687. Funck-ifoentano 
emphasizes the fact that, ahihoxigh Eustache Dauger was then 
at Sto Marguerite, the kmi^s mmister Barbezieux, writing 
to Samt-Mars (March zo, 1694) about the transfer of these 
prisoners, says ; “ You know that itoey are of more consequence 
(Jdus de consequence), at least one ” (presumably MattiohX 
“ than those who are at present at the island.” From this 
point, however, the record » puzzling. A month after bis 
aiTivd at Ete Marguerite, a prisoner who had a videt died there.^ 
blow Mattioli usdonbtodly had a valet at Pignerol, and nobody 
else at Ste Margucsite is known at this tune to have had one ; 
10 that he may well have been the nosoner who died. In that 
case he wae cl^ly not “ tiie mask ” Kif 1698 and 1703. Funck- 
Brentano’s attempt to prove that Mattioh did not eke in X694 
w far from oonvaacing; but the assumption that he did u 
mferential, and to that extent arguable. “ Marchioly ” la the 
IxiriaJ register ^of Saint Paul natmaily suggests mdeed eA first 
that the “an<aen prisonnaer” taken by Saint-Mens to the 
Bastille in 9698 was Mattioli, SamtMars himsHf sometniea 
<* Savbezimx toSaiiit->Man, May 10, 1694 ; ** J'm recn la lettre que 
vousavec pro lajpeme-de ao dnmois pasae , vooa pouvec, 

suivant que vous le proposes, faire mettre dans la prison voQtoe le 
valet du pnaonnier qui est mort^ It nu^ be noted iSat Barbezieux 
bad oeoently told Saint-Mars to destgitato his prisoners by cxrcum- 
locutaonsinhis ooCTMpoadeoce, and not ly name 
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writing the name “ Marthioly ” in his letters ; but further 
consideration leaves this argument decidedly weak In any 
case the age stated in the burial register, “ about 45/’ was 
fictitious, whether for Mattioli (63) or Dauger (at least 53); 
and, as Lair points out, Saint-Mars is known to have given 
false names at the burial of other prisoners. Monsignor Barnes, 
in The Man of the Mask (1908), takes the entry “ Marchioly ” 
as making it certain that the prisoner was not Mattioli, on the 
ground (i) that the law ' explicitly ordered a false name to be 
given, and (2) that after hiding his identity so carefully the 
authorities were not likely to give away the secret by means 
of a burial register 

In spite of Funck-Brentano it appears practically certain 
that Mattioli must be ruled out. If he was the individual 
who died in 1703 at the Bastille, the obscurity which gathered 
round the nameless masked prisoner is almost incomprehensible, 
for there was no real secret about Mattioli’s incarceration. 
The existence of a “ legend ” as to Dauger can, however, be 
traced, as will be seen Ijelow, from the first Any one who 
accepts the Mattioli theory must be driven, as I.ang suggests, 
to suppose that the mystery which grew up about the unknown 
prisoner was somehow transferred to Mattioli from Dauger 

The Dauger Theory. — What then was Danger’s history ? 
Unfortunately it is only in his capacity as a prisoner that we 
can trace it. On the 19th of July 1669 Louvois, Louis XIV 's 
minister, writes to Saint-Mars at Pignerol that he is sending 
him “ le nommd Eustache Dauber ” (Danger, D’ Angers — the 
spelling IS doubtful),* whom it is of the last importance to 
keep with special closeness ; Saint-Mars is to threaten him with 
death if he speaks about anything except his actual needs. 
On the same day I/iuvois orders Vauroy, major of the citadel 
of Dunkirk, to seize Dauger and conduct him to Pignerol. Saint- 
Mars writes to Louvois (Aug 21) that Vauroy had brought 
Dauger, and that people “ l^lieve him to be a marshal of France ” 
Louvois (March 26, 1670) refers to a report that one of Fouquet’s 
valets — there was constant trouble about them — had spoken 
to Dauger, who asked to be left in peace, and he emphasizes 
the importance of there being no communication. Saint-Mars 
(April 12, 1670) reports Dauger as “ resign^ k la volont6 de 
Dieu et du Roy,” and (again the legend grows) says that “ there 
are persons who are inquisitive about my prisoner, and I am 
obliged to tell contes jaunes pour me moquer d'eux ” In 1672 
Saint-Mars proposes — the significance of this action is discussed 
later — to allow Danger to act as ” valet ” to Lauzun ; Louvois 
firmly refuses, but in 1675 allows him to be employed as valet 
to Fouquet, and he impresses upon Saint-Mars the importance 
of nobody learning about Danger’s “ past ” After Fouquet’s 
death (16^) Dauger and Fouquet’s other (old-standing) valet 
La Riviere are put together, by Louvois’s special orders, in one 
lower dungeon, Louvois evidently fears their knowledge of 
things heard from Fouquet, and he orders Lauzun (who had 
recently been allowed to converse freely with Fouquet) to be 
told that they are released. When Saint-Mars is transferred 
to Exiles, he is ordered to take these two with him, as too 
important to be in other hands j Mattioli is left behind. At 
Exiles they are separated and guarded with special precautions ; 
and in January 1687 one of them (all the evidence admittedly 
pointing to La Riviere) dies When Saint-Mars is again trans- 
ferred, in May 1687, to Ste Marguente, he takes his “ prisoner ” 
(apparently he now has only one — Dauger) with great show of 
caution; and next year (Jan 8, 1688) he writes to Louvois 
that ” mon pnsonnier ” is believed ” in all this province ” to 
be a son of Oliver Cromwell, or else the duke of Beaufort (a 
point which at once rules out Beaufort) In 1691 Louvois’s 
successor, Barbezieux, writes to him about his “ pnsormier 
de vingt ans ” (Dauger was first imprisoned in 1669, Mattioli 
in 1679), and ^nt-Mars replies that “ nobody has seen him 
but myself.” Subsequently Barbezieux and the governor 
continue to write to one another about their “ ancien prisonnier ” 

> He cites Bingham’s BasMU, 1 27. 

* It was the common practice to give pseudonyms to prisoners, 
and this is clearly such a case. Mattioli's prison name was Lestang. 
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(Jan 6, 1696; Nov. 17, 1697). When, therefore, we come to 
Samt-Mars’s appointment to the Bastille m 1698, Dauger appews 
almost certainly to be the ” ancien pnsonnier ” he took with 
him * There is at least good ground foi supposing Mattioli’s 
death to have been indicated in 1694, but nothing is known that 
would imply Dauger’s, unless it was he who died m 1703. 

Theories as to Dauger’s Identity . — Here we find not only 
sufficient indication of the growth of a legend as to Dauger, 
but also the existence in fact of a real mystery as to who he 
was and what he had done, two things both absent m Mattioli’s 
case. The only ” missing link ” is the want of any precise 
allusion to a mask in the references to Dauger. But in spite 
of du Junca’s emphasis on the mask, it is in reality very question- 
able whether the wearing of a mask was an unusual practice 
It was one obvious way of enabling a prisoner to appear in 
public (for exercise or in travelling) without betrayal of identity 
Indeed three years before the arrival of Saint-Mars we hear 
(Gazette d’ Amsterdam, March 14, 1695) of another masked man 
being brought to the Bastille, who eventually was known to be 
the son of a Lyons banker 

Who then was Dauger, and what was his ” past ” ? We will 
take first a theory propounded by Andrew Lang in The Valet’s 
Tragedy (1903) As the result of research in the diplomatic 
correspondence at the Record Office in Ixmdon * Mr Lang finds 
a clue in the affairs of the French Huguenot, Roux de Marsilly, 
the secret agent for a Protestant league against France between 
Sweden, Holland, England and the Protestant cantons of 
Switzerland, who m February 1669 left London, where he had 
been negotiating with Arlington (apparently with Charles II ’s 
knowledge), for Switzerland, his confidential valet Martin 
remaining behind On the 14th of April 1669 Marsilly was 
kidnapp^ for Louis XIV. in Switzerland, in defiance of inter- 
national right, taken to Pans and on the 22nd of June tortured 
to death on a trumped-up charge of rape. The duke of York 
IS said to have betrayed him to Colbert, the French ambassador 
m London. The English intrigue was undoubtedly a serious 
matter, because the shifty Charles II was at the same time 
negotiating with I^uis XIV. a secret alliance against Holland, 
in support of the restoration of Roman Catholicism in England. 
It would therefore be desirable for both parties to remove 
anybody who was cognizant of the double dealing. Now 
Louvois’s original letter to Saint-Mars concerning Dauger 
(July 19, 1669), after .dealing with the importance of his being 
guarded with special closeness, and of Saint-Mars personally 
taking him food and threatening him with death if he speaks, 
proceeds as follows (in a second paragraph, as printed in Delort, 

J 155. *56) .— 

" Je mande au Sieur Poupart de faire mcessamment travailler k ce 
que vous d6sirerez, et vous ferez prfeparer les meubles qui sont 
n^cessaires pour la vie de celiu que Ton vous am6nera, observant que 
comme ce n est qu'un valet, il ne lui en faut pas de bien considerables, 
et je vous feral rembourser tant de la despenses des meubles, que de 
ce que vous d6sirerez pour sa noumture.” 

Assuming the words here, “ as he is only a valet,” to refer 
to Dauger, and taking into account the employment of Dauger 
from 1675 to i68o as Fouquet’s valet, Mr Lang now obtains a 
solution of the problem of why a mere valet should be a political 

9 Funck-Brentano argues that " un ancien pnsonnier qu'il avait 
k Pignerol " (du Junca’s words) cannot apply to Dauger, because 
then du Junca would have adaed " et k Exiles *’ But this is de- 
cidedly far-fetched ; du Junca would naturally refer specially to 
Pignerol, the fortress with which Saint-Mars had been ongmally and 
particularly associated Funck-Brentano also insists that the 
references to the " ancien prisonnier " m 1696 and 1697 must be to 
Mattioli, giving ancien the meaning of " late " or ** former ” (as m the 
phrase " ancien mmistre "), and regarding it as an eicpression 
pertinent to ^ttioli, who h^ been at Pignerol with Samt-Mars but 
not at Exiles, and not to Dauger, who bad always been with Saint- 
Mars. But when he attempts to force du Junca's phrase *' un 
ancien prisohnier qu'il avait k Pignerol" into this sense, he is 
straining language. The natural mterpretatum of the word ancien 
is simply *' of old standing," and Barbezieux's use of it, commg after 
Louvois's phrase m 1691, clearly pomts to Dauger being meant. 

* Thb identihcatibn had been previously suggested by H Mont- 
audon in Revud de la socU^ des Hrnes histonques tor 1888, p. 452, and 
by A. le Grain in VJnte^nUdiatre des cherchenrs for 1891, col. 397-228. 
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formula, but dislnbiitt A. in the second , the former thircforc may be 
|)r(‘Miini <1 to occupy a larger space, the molecular volume, that is, 
tht volume in culm centimetres occnnicd the molecular weight 
111 ^rams, actuall> laiiig ukS m the lormer, and 103 in the latter 
I ise (compart ( 111 MIS I RY Physical) 'in analogous le mark applies 
to the l)oihng-iK)inl of isomers \ecordmg tt) the above foimula 
ilu cnlital tdiipciaturc is given b\ and as the eritical 

lempe ratnre is approximately proportional to the Ixiilmg-point, both 
1)( mg ( -.tunate'tl on the absolute scale of tempeTat ure, we may con- 
> liide that the larger value of h eorresjionds to Hit lowe'r boihng- 
poi it, and indeed the isomer coi responding to the It ft-hanel formula 
boils at 74", the other at 114" Othei jihjsieal ])iopcrtics might be 
( o isidere 1 , as ,i general ink they depend iipem the distribution 
of negative and ])ositive ehinents lu the moli'cule 

Reversible {dvnamteal) Isomertstit — Ccrttim investigations on 
isomerism which have beeome cspecialh prominent m re'cent 
times liear on the possibilitv of the mutual transformation of 
isomers As soon as this icveisibilitv is introdufed, general 
laws related to thermodynamics are applievible (see CiitMlCAL 
\cTloN, Eni- RO hiTi s) These laws have the advantage of 
lieing applicable to the mutual transformations of isomers, 
wlutcver lie the nature of the deeper origin, and so bring 
|) ilymerisin, metamerism anel polymorphism together. As 
they are pursued furthest in the last case, this may lie used as 
an example The study of polymorphism has been especially 
pursued by Otto Lehmann, who proved that it is an almost 
gener.al property , the variety of forms which a giv'em substame 
m IN show is often great, ammonium nitrate, for instance, show- 
ing .it least four of tluMii liefore mtlling The general rule which 
loiielates this polvniorphu change is that its directum edianges 
it a given temperature I'or example, sulphur is stable m the 
ihombic form till <15 4^ Irum then iipw'arcls it tends to c hange* 
over into the prismatic form 'I’he phenomenon absolutely 
I orresponds to that of fusion and solidification, only that it 
.(ener.illy takes plaie less riuiiklv, conseciuenth \vc may hast 
unsm.itK sulphur at ordinarv temperature for some time, .is 
well as rhombii sulphur .it 100’ This m.i) be expressed m 

the ( hosen I iise bv a symbol “ ihornbic sulphur prismatic 

siiljihiir, ’ indiiating lh.it there is eiiiiihbimm .at the so-c.illecl 
“ tran'^ition-point,” .md opposite i hange liclow and above 

Ihis comp.irison with fusion introduces a second notion, 
th.it of the “ triple-point, ’ this being m the melting-phcnomcnem 
the onlv temper.iture .it which solid, hepud .ind vapour are* m 
cquilibimin, in other words, where three ph.ascs of one substance 
are eo-exislent I his temperature is somevvh.it different from 
the ordinal \ mcUing-p.imt, th(‘ latter corresponding to atmo- 
spheiu pressuie, llte formei to the maximum v.ipour-pressure , 
.md so we come to a third relation for polymorphism Just as 
the melting-point (h.inge-s with piessurc, the tran''it ion -point 
.dsn changes, evxm the same (ju.inUUlivc rckition holds for 
liuthj .IS f Rciehcr proved with sulphur ceT aV ~ Xv'Vjq, v 
being the ehingc in volume which aciompanus the change 
fro.n ihombii to pnsmatie sulphur, .md q the heat absorbed 
Hotli formula .md expeiiment proved th.it .m me revise of pressure 
of one atmosphere elev.ileei the transition point for about o 04'' 

1 he same kiws .ipplv to eases ol moie compheated nature, and 
one of them, whic h deserves to be pursued further, is the mutual 
Ir.insformation of e vanuric .uid, C,H,N, 0 ,, c}.‘inic .acid, CHNO, 
and cyamelide (CIINO)j-, the first corresponding to prismatic 
sulphur, stable at higher temperatures, the last to rhombu, 

the equilibrium-symbol being cyamelide eyanunc acid , 

the cvanic acid corresponds to sulphur vapour, being in equi- 
libriiini with either cyamelide or cy.inuric acid at a maximum 
pressure, definite for each temperature 

A second law for these mutual transformations is that when 
tlity Like place without loss of homogcncitv , for example, m 
die lupiid st.ite, the definite transition point dis.ippears .and the 
( hange is gradu d 'I his seems to he the c ase with molten sulphur, 
v\ huh, when heated, becomes dark-coloured .ind plastic , .ind also 
III the lase of metals, which obtain or lose m.ignetu properties 
vv ithout loss of (Xintinuous struc tiire At the same time, however, 
the transition point sometimes reappeais even in the liquid 


state; in such cases two lavers are formed, as has been recently 
observed with sulphur, and by F M Jager m complicated organic 
compounds. Thus the introduction of heterogeneity, or the 
appearance of a new phase, demands the existence of a fixed 
temperature of transformation 

On the basis of the relation between physical phenomena 
and thermodynamical laws, properties of the polymorphous 
compounds may be predictecl. The chief consideration here is 
that the stable form must have the lower vapour pressure, 
otherwise, by distillation, it would transform m opposite sense 
From this it follows that the stable form must have the higher 
mclling-iK)int, sim e at the melting-point the vapour of the solid 
•md of the liquid hav^e the same pressure. Thus prismatic 
sulphur has a higher melting-point (120°) than the rliombic 
form (116°), and it is even possible to calculate the difference 
thcoretieallv from the thermodynamic relations A third 
conseiiucnce is that the stable form must have the smaller 
solubility, J Meyer and [ N Bronstedt found that at 2:; 

10 c 0 of ben/ene dissolved o 25 and o iK gr of prismatic and 
rhombic sulphur respectively. It i.in be cisilv seen that this 
ratio, according to Henry’s law’, must lorrespond to that of 
v.apour- pressures, .and so be inciepcndent of the solvent, m 
fact, m alcohol the figures are 00066 .end 00052 Rccentlv 
Hermann W.Llthcr Neinst has liccn .iblc to deduce tlie transition- 
point in the case of sulphur from the specific heat and the heat 
devedoped in the tninsition onlv This best studied c.ise shows 
that a nuinber of mutual relations <ue to be found between the 
piopeities of two modifications whin once the phenomenon 
of mutu.al transfoimation is aiiessible 

In ordin.iry isomers indications of mutual tr.\nsformation 
often occur, and .imong these the predominant fact is that 
denoted .ts t.uitonu*nsm 01 jiscudomcrism It exhibits itself 
in the pccuhai bcli-avioui of some org.inii compounds cont.iining 
the group -C( 0 ( - eg CH,C '0 CHX CCLC,!!.,, derivative > 
of acetoacctic ester J hese compounds generally behav’e .is 
ketones ; but at the same time they may act .is .ikoltols, i c 
as if containing the OH group , this leads to the formula 

11 e C(OIl) (XIOA Jl, In reality such taiitumenc com- 

poiiiids .are appaiently .i mixture of two isomers m equilibrium, 
.md indeed in some casc-s both fuiins have been isolated , then 
one speaks of dcsniotropv (Gr a bond or link, and rgoTT//, 

a turn or change) Nevertheless, the relations obtained m 
reversible cases such .is sulphur have not yet found .ipplu.i- 
tion in the highly intc^resting c.ases of ordinary irreversible 
isomerism 

A further step in this direction h.is been effected by the inlto- 
diHtion of rcvcrsibilitv into a non-reversihle case by' means of .1 
cattily tic .agent The sulistance investigated was acetaldehyde, 
m its relation to paraldehyde, a polymeric modification 
The phenomena were first observed yvithoul mutu.al transform.i- 
tion, aldehyde melting at -118°, par.ildehy dc .it 13°, the only 
mutual influence being a loyycring of melting-point, with a 
minimum .at - 120° in tiac eulectu p mat W hen a catalytic agent , 
such .IS sulphurous acid, is added, yyhuh produies a mutual 
change, the whole Ivehayiour is different, only one melting- 
point, Mz 7°, is observed for .ill mixturci, this h.is been called 
the “ n.itural melting-point ' It corresponds to one of the melt- 
ing-points m the series without catalytic agents, viz in that 
mixtiue yvhich contains 88 % of paraldehy de and 12 of ac etal- 
dehyde, whic'h the catalytic agent leaves unaffected. .Such an 
introduction of reversibility is also possible by allowing suffii lent 
time to permit the transformation to be produced by itself 
By R. Rothe and Alexander Smith’s interesting observations on 
sulphur, results have been obtained vvhic h tend to prove that the 
melting-point, as well as the appeal ance of two layers in the liquid 
state, corresp.md to unstable conditions (J H v'an 't H ) 

ISOTHERM (Gr '<1-05, equal, and heat), a line upon .1 

map connecting pl.ires where the temperature is the same at 
sea-levcl on the earth s surface. These isothermal lines will he 
lound to vary' from month to month over the two hemispheres, 
or ov'er local areas, during summer and winter, .and their position 
IS modified by continental or oceanic conditions 
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Was Dtxugfir James d« Id Cioche f Ik The Meat of the Mask 
^1908^ Monsignor Baraesy whde bviefly dismissing Mr Lang’s 
idenCtdcation with Martin^ and apparently not realidng ^ 
p^ibility of reading Louvoia’s letter of July 19,, 1669, as in- 
dicated above ^ deals in dettid with the history of James de la 
Qoche, the natural son of Charles 11 . (acftnowtedged privately 
as such by the king) ini whom he attempts to unmask the person- 
ality of Dauber. Mr Laoig^ m- The Valet’s Tragedy, had some 
year» earher ironically weltered why nobody made this sugges- 
tion, which, however, he regarded as untenable The story of 
James de la Cloche is indeed itself another historical myst^ ; 
he abruptly vanishes as such at Rome at the end of 16^, and 
thus provides a disappearance of convenient 6 a.te , but the 
question concerning him is complicated by the fact that a James 
Henry de Bovere Roano Stuardo, who married at Naples early 
in 16^ and undoubtedly died m the following August,, dainung 
to be a son of Charles II., mokes just afterwards an equally 
abrupt appearance ; m many respects the two men seem to be 
the same, but Monsignor Barnes, following Lord Acton, here 
regards James Stuardo os an impostor who traded^on a knowledge 
of James de la Cloche’s secret. If the latter then did not die m 
16^, what became of hun ? According to Monsignor Barnes’s 
theory, James de la Cloche, who had been brought up to be a 
Jesuit ai^ knew hiS royal father’s secret profession of Roman 
Catholicism, was ben^ employed by Charles II. as an inter- 
mediary with the Catholic Church and with the object of making 
him his own private confessor ; he returned from Rome at the 
beginning of 1669, and is then identified by Monsignor Barnes 
with a certain Abb^ Pregnani, an “ astrologer ” sertt by Louis 
m February 1669 to influence Charles II. towards the French 
alliance, ftegnani, however, made a bad start by “ tipping 
winners ” a/t Newmarket with disastrous results, and was 
quickly recalled to France, actually departmg on July 5th 
(French i5th)k But he too now disappears, though a letter 
from Lionne (the French foreign secretary) to Colbert of July 17 
(two days before Louvois’s letter to Saant-Mars about Dauger)says 
that he is expected in Paris. Monsignor Barnes’s theory is that 
Pregnani altos James de la Cloche, without the knowledge of 
Charles IL, was arrested by order of Louis and imprisoned as 
Danger on actiount of his knowing too much about the French 
schemes in regard, to Charles IL This identification of Pregnani 
with James de la Cloche is, however, mtrinsically incredible. 
We are asked to read into the Pregnani story a delibwate intrigue 
on Charles’s part for an excuse for having James de la Cloche 
m England. But this does not at all seem to square with the 
facts given in the correspondence,, and it is hard to understand 
why Charles should have allowed Pregnani to depart, and should 
not have taken any notice of hn som’s disappearance:” There 
would still remain, no- doubt, the possibih^ that Pregnanv, 
though not James de la Clocho, was nevertheless the “ man m 
the mask;.” But even then the dates will not suit , for Lionne 
wrote to Colbert on July *7, saying, “ Pregnani hals been so 
slow on his veysge that he 1^ only given me (;»’* rendu) your 
despatch of July 4 several days tdter I had already received 
those of the 8tk and the nth.” Allowing for the French style 
of dating this means that instead, of arriving in Pans by July 18^ 
Pregnani only saw LioMie there at earliest on July 35. This 
seems to dispose of his being sent to Pignerol on the X9thi 
Apart altogether,, however, from such considerations, it now 
seems fairly certain, from Mr Lang’s further reseaUch into the 
problem &t Jiames de la Cloche (see La Cix)chr)j that the latter 
was identicsd with the ” Prince ” James Stuardo wbd died in 
Naples in 1669, and- that be hoaxed the general Of the Jesuits 
and forged a numbo* of letters purporfemg to be from Chmles H. 
which were rehed on in Monsignor Barnes’s book j so that the 
theory InJeaks down at all pomts. 

^ The view taken by Monaignor Banies of the phrase ** Ce n*esi 
qu’un valet " Uk Louvoia's letter of July 19, is that Reading this part 
of the letter as a contuMiation of what precedes) the mere fact of 
Louvois's saying that Danger is ottly a valet means that that waa 
just what he was not ! MonSignor BaMes^is rather too'apt to employ 
the method Of mtetpretatioin' by ooatirhries, oa the> that in 

such letters the writer always concealed the rOot hKtSi 


The identification of Dauger thuo still remains the historical 
ptoWem behind the mystery of the ” man in the’ marie,” Re 
was not the valet Martm ; he was- not a valOt at all when he was 
sient to' Pignerol ; he was not James de la Cloche. The fact 
nevertheless that he was employed as a valet, even m special 
circumstance^ for Fouquet, makes it difficult to belfeve that 
Dauger was a man of any particular social standing. We may 
be forced to conclude that the interest of the whole afhur, so far 
as authentic history is concerned, is really nugatory, and that 
the romantic imagination has created a mystexy m a fact of no 
importance. 

AtTTaoRiTiKS -—The correspondence between Saint-Mars and 
Louvois IS printed by J Delort m Htsiotre de la detention des 
phtlosophts (i839)v Aput from the modern studies by Lair, FuncL- 
Brentano, Lang and Barnes, referred to above, there is valuable 
historical matter m the work of Roux-Fazaillac, Recherches historigues 
sue Vhotntne au mas^ de fer (1801) , see also Manus Topin, VHowme 
ait masque de fer (Pans, 1870), and Loiseleur, Trot? Enigmes histo- 
rtques (188^. (H Ck ) 

ISON MOUNTAIN, a city and the county-seat of Dickinson 
county, Michigan, U.S A , about 50 m W by N of Escanabai, 
in the S.W. part of the Upper Peninsula. Pop (1900) 92^4^, 
of whom 4376 were forcign-bOTn ; (1904, state census) 8585. It 
is served by the Chicago & North Western and the Chicago, 
Milwaukee & Saint Paul railways.. Tlie city is situated about 
1160 ft. above sea-level in an.iron-mimng distnct, and the mining 
of iron ore (especially at the Great Chapin Iron Mine) is its 
principal industry. Iron Mountain was settled m 1879, and 
was chartered m 1889. 

EROMUDBS, a nickname given to one of great bravery, strength 
or endurance, particularly as exhibited in a soldier. In English 
history Ironsidb or Ironsides first appears as the name of Edmund 
IL, king of the English. In the Great Rebellion, it was first given 
by Prince Rupert to Cromwell, after the battle of Marston Moor 
in 1644 (s®* Sk R Gardiner’s Htstory of the Great Ctvti War, 
1893, vol 11 p T,and Mercurtus avtcus, September 19-26, 1644, 
quot^ there). From Cromwell it was transferred to the troopers 
of has cavalry, those ” God-fearing men,” raised and trained 
by him in an iron discipline, who were the mam instrument of 
theparUamentary victories m the field. This (see S R. Gardmer, 
op. cH, iv. 179). was first given at the raising of the siege 
of Ponteifract 2648, but did not become general till later. 

IRONTON, a city and the county-seat of Lawrence county, 
Ohio,,U.S A., on the Ohio river, about 142 m. E.S.E of Cmcuinati. 
Pop. (1890). xo,939 j (i9o©>) 11,868, of whom 924 were negroes 
and 714 loreign-b^n, (estimated 1906) 12,186. It is sew(^ by 
the (^esapeal^ and Ohio, the Cincinnati, Hamihton and Dayton, 
the Norfolk and. Western, and the Detroit, Toledo and Ironton 
railways, and by river steamboats The city is budt on a plain 
at the b^e of hills rising from the river bottom and abounding 
in iron ore' and bituminous coal j fire and pottery clay also 
occur in the vicinity^ Besides mining, Ironton has important 
lumber interests, considerable river traffic, and numerous 
manufactures, among which are iron, wire, nans, machineiy, 
Stotes, fire-bdek, pressed; brick, terra-cotta,, cement, carnages 
and wagons, and fumiture. The total value of its factory 
product m 1905 was 

nmnicipaUty owns and opei^es its water-works. Irontod was 
first settled in 1848, and m 1851 was incorporatedl 

nONWOOD^ a city of Gothic county, Michigan, U.S.A., 
on the Montreal nver, in the N.W. part Of the' upper penmsula 
Pop. (1890) 7745 ; (i' 9 ooj 97 os> of whom 4615 were foreign-bom; 
(estimate 1906) 10,177 served by the Chk%o and North- 
Wcetern. and the Wiseonsui Central raUways The city is 
rituftted about 1.500 ft above sea-level m the Gogobic iroiir 
distriet, iMid. is principally a mining town ; some ot the largest 
iron, mines m- the Unit^ States are witldn. the city kimta. 
Ironwood waa settled in 1884, and was chartered aa a city la 
18891 

nON-WOGD^ the name api^ed to several kinds of timber, 
the prodooer^of trees frbm Cerent parts of the tropics, and 
belbaging to-vtry difieteftt natural families.. U^aUy the 
wood, ia extmtndy han4 dense and dsH?k-coloured, and siidu 
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in water. Several species of SideroxyioH {Sitp^kuxae) yield 
ron-wood, Std^raxylm antreum or Bofmanmm being the 
^ts de jet hiatus of Africa and Mauritius^ and the name is 
also given to species of Mttrmderas (MyrUuetu) and Dtospyros 
{EbeiUceae) 

West Indian iron-wood is the produce of Cdttirtna, reclmata 
{and C. fetrugtnosa (Rhammceae), and of AegtphtUi marttmcensts 
Verbenaceae) Ixora (Stderodendron) tnflorum (Rulnaceae) is 
the bots d€ feral Martinique, and ZotUhox^um Pt^a {Rutaeeae) 
IS the iron- wood of Jamaica, while Robmta Ponacaco (Legumt- 
nosae) is described as the uron-wood of Guiana The iron-wood 
of India and Ceylon is the produce of Mesua ferrea (GuUtferae) 
The iron-wood tree of Pegu and Arracan is Xylta ddabnformts 
{Legummosae), described as the most important timber-tree 
of Burma after tefdc, and known as pytngadd. The endemic 
bois de fer of Mauritius, once frequent in the primeval woods, 
but now becoming very scarce, is Stadttnmma Stderoxylon 
{Safindaceae), while Cossignya ^nnata is known as the bots 
de fer de Judas. In Austrsdia species of Acacta, Casuartna, 
Eucalyptus, Melaleuca, Myrtus, and other genera are known 
more or less widely as iron-wood. Tasmanian iron-‘wood is the 
produce of Notelaea hgustrina (Oleaceae), and is chiefly used for 
making ships’ blocks. The iron-wood or lever- wood of North 
America is the timber of the American hop hornbeam, Oslrya 
virgtntca (Cuptdtferae) In Brazil ApuUia ferrea and Caesalpinia 
ferrea yield a kind of iron-wood, called, however, the Pao ferro 
or false rron-wood 

IRON-WORK, as an ornament m medieval architecture, 
is chiefly confln^ to the hu^es, &c., of doors and of church 
chests, &c Specimens of Norman iron-work are very rare 
Early English specimens are numerous and very elaborate. 
In some instances not unly do the hinges become a mass of scroll 
work, but the surface of the doors is covered by similar ornaments 
In both these periods the design evidently partakes of the feeling 
exhibited in the stone or wood carv mg. In the Decorated period 
the scroll work is more graceful, and, like the folisge of the time, 
more natural. As styles progressed, there was a greater desire 
that the framing of the doors should be rich^, and the ledges 
were chamfered or raised, then panelled, and at last the doors 
became a mass of scroll panelling. This, of course, interfered 
with the design of the hinges^ the ornamentation of which 
gradually became unusual In almost all styles the smaller 
and less important doors had merely plain strap-hinges, terminat- 
ing in a few bent scrolls, and latterly in fieurs-de-lts. Escutcheon 
and ring handles, and the other furniture, partook more or less 
of the character of the time. On the continent of Europe 
the knockers are very elaborate. At all periods dom^ have been 
ornamented with nails having projecting heads, sometimes 
square, sometimes polygonal, and sometimes omanaented with 
roses, hcc. Ilie iron work of windows is generally plain, and the 
ornament confined to sample fleur-de-lts heads to the stanchions. 
For the iron-work of screens enclosing tombs rmd chapels see 
Gruxb j and generally see Metal-work. 

IRONY {Gr. eipoivda, from tllpotr, one who says less than he 
means, to speak), a form of speech in which the real 
meaning is concealed m* contradicted by the words used ; it 
is particularly employed for the purpose of ridicule, mockery 
or contempt, frequently taking ^ finm of sarcastic phrase. 
The word is frequently used figuratively, especially in such 
phrases as the irony of fate,” of an issue or result that seems to 
contradict the previous state cr condition. The Greek word was 
pjarticularty used of an under-statement in the nature of dis- 
simulation. It is especially exemplified m the assumed ignorance 
which Socrates adopted as a method of dialectic, the ** Socratic 
irony ” (see Socrates). In tragedy, what is called ” tragic 
irony ” js a device for heightening the ioteasi^ of a dramatic 
situation. Its use is particularly characteristic of the drama 
of ancient Greece, owing to the familiarity of the spectaton 
with the legends on whKh so many of the plays were based. 
In this form of irony the words and actions of the characters 
belie the real situation, which the spectator^ fully realize. It 
may take several forms ; the character speaiuing may be con- 
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scious of the irony of his words while the rest of the actors rmiy 
not, or he may be unconscious and the actors share the Imowledge 
with the spectators, or the spectators may alone realize the irony. 
The Oedipus Tyrtmnus of Sophocles is the classic example of 
tragic iroi^ at its fullest and finest. 

IROCIUOIS, or Six Nations, a celebcated confederation 
of Ncffth American Indians. The name is that given them 
the French. It ts suggested that it was formed of two cere- 
monial words constantly used by the tribesmen, meaning ” real 
adders,” with the French addition of ots. The league was 
originally composed of five tribes or nations, viz. Mohawks, 
Oneidas, Onondagas, Senecas and Cayugas. The conSederation 
probably took place towards the close (5 the 16th century and 
m 1715 the Tuscaroras were axlzmtted, the league being then 
called that of “ the Six Nations.” At that time their total 
number was estimated at 11,650, including 3150 wamors. They 
were unquestionably the most powerful co^deration of Indians 
on the continent. Their home was the central and wastern 
parts of New York state. In the American War of Independence 
they fought on the Engbsh side, and m the repeated battles 
their power was nearly destroyed. They are now to the number 
of i7,oc» or more scattered about on various reservaticns m 
New York state, Indian Territory, Wisconsin and Canada 
The JrequotoH stock, the larger group of kindred tribes, of 
which the five nations were the most powerful, had their ««iy 
home in the St Lawrence region. !^sides the five' nations, 
the Neutral nation, Erie, G)nestoga, Nottoway, Mehcrrin, 
Tuscarora and Cherokee were the most important tribes of 
the stock The hostihty of the A^onquian tnbes seems to 
have been the cause of the southward migration of the Iroquoian 
peoples. In 1535 Jacques Cartier found an Iroquoian tribe 
in possession of the land upon which now stand Montreal and 
Quebec ; but seventy years later it was in the hands erf Aigon- 
quians. 

See L. H Morgan, League of the Hodene Sauinee or Iroquott 
(Rochester, U S ,1^54) , Henudboohof Amenoan Indians (Washington, 
1907) Al^ Indians, North Amsrican 

IRRAWADDY, or Ira wadi, the principal nver in the province 
of Burma, traversing the centre of the country, and practically 
running toroughout its entire course m British territory. It 
IS formed by tl^ confluence of the Mali and N’mai nvers ^usually 
called Mali-kha and N’raai-kha, the kha being the Kachin word 
for river) m 35® 45' N. The N’roas is the eastern branch. The 
definite position of its source is still uncertain, and it seems 
to be made up of a number of considerable streams, all rtsii^ 
within a short distance of each other m about 28® 30' N. It 
is shown on some maps as the Lu nver of Tibet ; but it is now 
quite certain that the Tibetan Lu river is the Salween, and that 
^ N’mai has its source or sources near the southern boundary 
of Tibet, to the north-east or east of the source of the Mali. 
At the confluence the N’mai is larger than the Mali. The general 
width of Its channel seems to be 350 or 400 yds. dunag this 
part of its course. In the rams this channel n fitted up, but 
m the cold weather the avwage breadth is from 150 to 300 yds. 
The N’mai is pracUcaUy unnavigable. The Mali is the western 
branch. Like the main nver, it is called Nam Kiu by the Shans. 
It rises m the hills to the north of tlie Hkaanti country, probalidy 
in about bS® 30' N. Between Hkamti and the country compara- 
tively close to the confluence little or notlui^ is known of it, 
but it seems to run in a narrow channel thi^gh continuous 
hiUs. The highest point on the Mali reached from the south 
by Majiur Hobday in 1891 was Ting Sa, a vdlage a little ofi the 
nver, ra ad® 15' N. Abwt i ra. above the confluence it is 150 
yds. wide m January and 17 ft. deep, with a current of 3I m. 
an hour. Steam launches can only ascend from Myitkyina 
to the oonfli^ce in the haght of tlie rains. Native boats 
ascend to Laikaw or Sawan, 36® a' N., all the year round, but 
can get no farther at any season. From the confluence the 
river flows in a soufhecly direction as far as Bhamo, then turns 
west as far as the coafluence of the Kaukkwe stream, a little 
above Katha^ where it agam turns m a southerly direction, 
and maintains this in its gimeral course through Upper and 
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Lower Burma, though it is somewhat tortuous immediately 
below Mandalay. Just below the confluence of the Mali and 
N’mai rivers the Irrawaddy is from 420 to 450 yds, wide and 
about 30 ft. deep in January at its deepest point. Here it 
flows between hills, and after passing the Manse and Mawkan 
rapids, reaches plain country and expands to nearly 500 yds. 
at Sakap. At Myitkyma it is split into two channels by Naung- 
talaw island, the western channel bemg 600 yds. wide and the 
eastern 200. The latter is quite dry in the hot season At 
Kat-kyo, 5 or 6 m. below Myitkyina, the width is 1000 yds,, 
and below this it varies from 600 yds. to f m. at different points 
Three miles below Smbo the third defile is entered by a channel 
not more than 50 yds wide, and below this, throughout the 
defile, it is never wider than 250 yds., and averages about 100 
At the “ Gates of the Irrawaddy ” at Poshaw two prism-shaped 
rocks narrow the river to 50 yds , and the water banks up in 
the middle with a whirlpool on each side of the raised pathway. 
All navigation ceases here in the floods. The defile ends at 
Hpatin, and below this the river widens out to a wet-season 
channel of 2 m , and a breadth in the dry season of about 1 m 
At Sinkan, below Bhamo, the second defile begins It is not 
so narrow nor is the current so strong as in the third defile. 
The narrowest place is more than 100 yds. wide The hills 
are higher, but the defile is much shorter. At Shwegu the river 
leaves the hills and becomes a broad stream, flowing through 
a wide plain. The first defile is tame compared with the others. 
The nver merely flows between low hills or high wooded banks. 
The banks are covered at this point with dense vegetation, 
and slope down to the water’s edge. Here and there are places 
which are almost perpendicular, but are covered with forest 
growth The course of the Irrawaddy after receiving the waters 
of the Myit-nge at Sagaing, as far as 17® N. lat., is exceedingly 
tortuous ; the line of Lower Burma is crossed in 19° 29' 3" N. 
lat , 95* 15' E long , the breadth of the river here being | m. , 
about II m. lower down it is nearly 3 m. broad. At Akauk- 
taung, where a spur of the Arakan hills end in a precipice 300 
ft. high, the nver enters the delta, the hills giving place to 
low alluvial plains, now protected on the west by embank- 
ments. From 1 7® N. lat. the Irrawaddy divides and subdivides, 
converting the lower portion of its valley into a network of 
intercommunicating tidal creeks. It reaches the sea in 15* 50' 
N. lat. and 95® 8' E. long , by nine principal mouths. The only 
ones used by sea-going ships are the Bassein and Rangoon 
mouths. The area of the catchment basin of the Irrawaddy 
IS 158,000 sq. m. j its total length from its known source to the 
sea is about 1300 m. As far down as Akauk-taung in Henzada 
district its bed is rocky, but below this sandy and muddy. It 
is full of islands and sandbanks ; its waters are extremely 
muddy, and the mud is carried far out to sea. The river com- 
mences to rise in March ; about June it nses rapidly, and attains 
its maximum height about September. The total flood dischar^ge 
is between four and five hundred million metre tons of 37 cub ft. 
From Mandalay up to Bhamo the nver is navigable a distance 
of nearly 1000 m for large steamers all the year round ; but 
small launches and steamers with weak engines are often unable 
to get up the second defile in the months of July, August and 
September, owing to the strong current. The Irrawaddy Ffotilla 
Company’s steamers go up and down twice a week all through 
the rams, and the mails are earned to Bhamo on intermediate 
days by a ferry-boat from the railway terminus at Katha. 
During the dry season the larger boats are always liable to run 
on sandbanks, more especially in November and December, 
when new channels are forming after the river has been in flood. 
From Bhamo up to Sinbo no steamers can ply during the rains, 
that is to say, usually from June to November. From Novem- 
ber to June small steamers can pass through the third defile 
from Bhamo to Sinbo. Between Smbo and Myitkyina small 
launches can run all the year round. Above Myitkyina small 
steamers can reach the confluence at the height of the flood 
with some difficulty, but when the water is lower they cannot 
pass the Mainfltan rapid, just above Mawttie, and tiie nal^tion 
of the river above Myitkyma is always difficult. The joum^ 


from Bhamo to Sinbo can be made during the rams in native 
boats, but it is always difficult and sometimes dangerous. It 
is never done in less than five days and often takes twelve or 
more. As a natural source of irrigation the value of the 
Irrawaddy is enormous, but the river supplies no artificial 
I systems of irrigation. It is nowhere bndged, though crossed 
by two steam femes to connect the railway system on either 
bank. (J G Sc) 

IRREDENTISTS, an Italian patriotic and political party, 
which was of importance in the last quarter of the 19th century. 
The name was formed from the words Ilalta Irredenta — Un- 
redeemed Italy — and the party had for its avowed object the 
emancipation of all Italian lands still subject to foreign rule 
The Irredentists took language as the test of the alleged Italian 
I nationality of the countries they proposed to emancipate, which 
were South Tirol (Trentino), Gorz, Istna, Trieste, Tessino, 
Nice, Corsica and Malta. The test was applied in the most 
arbitrary manner, and in some cases was not applicable at all. 
Italian is not universally spoken m South Tirol, Gdrz or Istna. 
Malta has a dialect of its own though Italian is used for hterary 
and judicial purposes, while Dalmatia is thoroughly non-Italian 
though It was once under the political dominion of the ancient 
Republic of Venice. 'The party was of little note before 1878, 
In that year it sprang into prominence because the Italians were 
disappointed by the result of the conference at Berlin summoned 
to make a European settlement after the Russo-Turkish War 
of 1877. The Italians had hoped to share in the plunder of 
Turkey, but they gained nothing, while Austria was endowed 
with the protectorate of Bosnia, and the Herzegovina, the vitally 
important hinterland of her possessions on the Adriatic Under 
the sting of this disappointment the cry of Italia Irredenta 
became for a time loud and apparently popular. It was m 
fact directed almost wholly against Austna, and was also used 
as a stalking-horse by discontented parties m Italian domestic 
j>ohtics — the Radicals, Republicans and Socialists. In addition 
to the overworked argument from language, the Irredentists 
made much of an unfounded claim that the Trentino had been 
conquered by Giuseppe Garibaldi during the war of 1866, and 
they insisted that the district was an “ enclave ” in Italian 
territory which would give Austna a dangerous advantage m 
a war of aggression . It would be equally easy and no less accurate 
to call the Trentino an exposed and weak spot of the frontier of 
Austna. On the 21st of July 1878 a noisy public meeting was 
held at Rome with Menotti Ganbaldi, the son of the famous 
Giuseppe, in the chair, and a clamour was raised for the formation 
of volunteer battalions to conquer the Trentino. Signor Cairoh, 
then prime minister of Italy, tieated the agitation with tolerance. 
It was, however, mainly superficial, for the mass of the Italians 
had no wish to launch on a dangerous policy of adventure against 
Austria, and still less to attack France for the sake of Nice and 
Corsica, or Great Britain for Malta. The only practical con- 
sequences of the Irredentist agitation outside of Italy were such 
things as the assassination plot organized against the emperor 
Francis Joseph in Trieste m 1882 by Oberdank, which was 
detected and punished. When the Irredentist movement 
became troublesome to Italy through the activity of Republicans 
and Socialists, it was subject to effective police control by 
Signor Depretis. It sank into insignificance when the French 
occupation of Tunis in 1881 offended the Italians deeply, and 
their government entered Into those relations with Austria 
and Germany which took shape by the formatipn bf the Triple 
Alliance. In its final stages it provided a way in which Itahans 
who sympathized with F^nch republicanism, and who disliked 
the monarchical governments of Central Europje, could agitate 
against their own government. It also manifested itsdf in 
periodical war scares based on affected fears of Austrian aggres- 
Swm in northern Italy. Within the dominions of Austria Irre- 
dentism has been one'form of the complicated language question 
which h^ disturbed every portion of the Austro-Hungarian 
empire. 

See Colonel ' von Haymerle, Italtcae res (Vienna, 18/9) for the 
eariy hfetory of the Irirwentists. 
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IRnaATIOH (Lat rn, and rigare, to water or wet), the 
artificial application of water to land in order to promote v^eta* 
tion ; it IS therefore the converse of “ drainage ” which 

IS the artificial withdrawal of water from lands that are over- 
saturated. In both cases the object is to promote v^etation. 

I. Gmered — Where there is abundance of rainfall, and when 
it falls at the required season, there is in general no need for 
in^tion. But it often happens that, although there is sufficient 
rainfall to raise an inferior crop, there is not enough to raise 
a more valuable one. 

Irrigation is an art that has been practised from very early 
times. Year after year fresh discoveries are made that carry 
back our knowledge of the early history of Egypt. It is certain 
that, until the cultivator availed himself of the natural overflow 
of the Nile to saturate the soil, Egypt must have been a desert, 
and it is a very small step from that to baling up the water from 
the river and pourmg it over lands which the natural flood has 
not touched. The sculptures and paintings of ancient Egypt 
bear no trace of anythmg approaching scientific irrigation, but 
they often show the peasant baling up the water at least as 
early as 2000 B c. By means of this simple plan of raising 
water and pouring it over the fields thousands of acres are 
watered every year in India, and the system has many advantages 
in the eyes of the peasant. Though there is great waste of 
labour, he can apply his labour when he likes ; no permission 
is required from a government official ; no one has to be bribed 
The simplest and earliest form of water-raising machino^ is 
the pole with a bucket suspended from one end of a crossb^m 
and a counterpoise at the other. In India this is known as the 
denkh or paecottah ; in Egypt it is called the shaduf. All along 
the Nile banks from mommg to night may be seen brown-skinned 
peasants working these sh^ufs, tier above tier, so as to raise 
the water 15 or 16 ft. on to their lands. With a shaduf it is only 
possible to keep about 4 acres watered, so that a great number of 
hands are requiied to urigate a large surface. Another method 
largely used is the shallow basket or bucket suspended to strings 
between two men, who thus bail up the water. A step higher 
than these is the rude water-wheel, with earthen pots on an 
endle.ss chain running round it, worked by one or two bullocks. 
This IS used everywhere m Egypt, where it is known as the 
sakya. In Northern India it is termed the karat, or Persian 
wheel. With one such water-wheel a pair of oxen can raise 
water any height up to 18 ft , and keep from 5 to 12 acres irrigated 
throughout an Egyptian summer. A very famihar means in 
India of raising water from wells in places where the spring 
level IS as much sometimes as 100 ft. below the surface of the 
field is the churras, or large leather bag, suspended to a rope 
passmg over a pulley, and raised by a pair of bullocks which go 
up and down a slope as long as the depth of the well. All these 
primitive contrivances are still in full use throughout India. 

It IS not improbable that As.syna and Babylon, with their 
splendid nvers, the Euphrates and Tigris, may have taken the 
idea from the Nile, and that Carthage and Phoenicia as well 
as Greece and Italy may have followed the same example. 
In spite of a certain amount of investigation, the early history of 
irri^tion in Persia and China remains imperfectly known. In 
Spam irrigation may be traced directly to the Moorish occupation, 
and almost everywhere throughout Asia and Africa where the 
Moslem penetrat^ is to be found some knowledge of irrigation. 

Reservoirs are fanuliar everywhere for the water-supply of 
towns, but as the volume necessary, even for a large town, does 
not go far in irrigating land, many sites which would 
do admirably for the former would not contain water 
sufficient to be worth appl3nng to the latter purpose. In the 
Mediterranean provinces of Spain there are some very remark- 
able irrigation dams. The great masonry dam of Alicante on 
the river Mon^re, whic^ dates from 1579, is situated in a narrow 
gorge, so that while 140 ft. high, it is oiody igo ft, loi^ at the 
crest. The reservoir is said to contain x^o million cub. ft. of 
water, and to serve for tiie irrigation of 9000 acres, but unless 
it refills several times a year, it is hardly possible that so much 
land can be watered in any one season* The Elche reservoir. 


m the same province, has a similar dam 55 ft. high. In neither 
case is there a waste- weir, the surplus water bemg allowed to 
pour over the crest of the dam. South of Elche is the province 
of Murcia, watered by the river Segura, on which there is a dam 
25 ft. high, said to be 800 years old, and to serve for the irrigation 
of 25,000 acres. The Lorca dam in the same neighbourhood 
irrigates 27,000 acres. In the jungles of Ceylon are to be found 
remains of gigantic irrigation dams, and on the neighbouring 
mainland of Southern India, throughout the provinces 
of Madras and Mysore, the country is covered with " ** 
irrigation reservoirs, or, as they are locally termed, tanks. These 
vary from village ponds to lakes 14 or 15 m. long. Most of them 
are of old native construction, but they have been greatly 
improved and enlarged within the last half century. The 
casual traveller in southern India constantly remarks the 
rums of old dams, and the impression is conveyed that at one 
time, before Briti^ rule prevailed, the irrigation of the country 
was much more perfect than it is now. That idea, however, 
is mistaken. An irrigation reservoir, like a human being, has 
a certain life. Quicker or slower, the water that fills it will wash 
m sand and mud, and year by year this process will go on till 
ultimately the whole reservoir is filled up. The eml^kment 
IS raised, and raised agam, but at lost it is better to abandon 
It and make a new tank elsewhere, for it would never pay to dig 
out the silt by manual labour. It may safely be said that at 
no time m histopr were there more tanks in operation than at 
present. The ruins which are seen are the ruins of long centuries 
of tanks that once flourished and became silted up. But they 
did not all flourish at once. 

In the countries now bemg considered, the test of an irrigation 
work is how it serves in a season of drought and famine. It is 
evident that if there is a long cessation of rain, there can be none 
to fill the reservoirs. In September 1877 there were very few 
m all southern India that were not dry. But even so, they 
helped to shorten the famine penod ; they stored up the ram 
after it had ceased to fall, and they caught up and husbanded 
the first drops when it began agam. 

Irrigation effected by river-fed canals naturally depends 
on the regimen of the rivers. Some rivers vary much in their 
discharge at different seasons. In some cases this 
variation is comparatively little. Sometunes the flood 
season recurs regularly at the same time of the year ; 
sometunes it is uncertain. In some nvers the water is generally 
pure; in others it is highly charged with fertilizing alluvium, 
or. It may be, with barren silt. In countnes nearly ramless, such 
as Egypt or Smd, there can be no cultivation without urigation. 
Elsewhere the rainfall may be sufficient for ordinary crops, but 
not for the more valuable kmds. In ordinary years m southern 
India the maize and the millet, which form so large a portion of 
the peasants’ food, can be raised without irrigation, but it is 
required for the more valuable nee or sugar-cane. E^where m 
India the rainfall is usually sufficient for all the cultivation of 
the district, but about every eleven years comes a season of 
drought, during which canal water is so precious as to make it 
worth while to construct costly canals merely to serve as a 
protection against famine. When a river partakes of the nature 
of a torrent, dwindling to a paltry stream at one season and 
swelling into an enormous flo^ at another, it is impossiHe to 
construct a system of irrigation canals without very costly 
engineermg works, sluices, dams, waste- weirs, &c., so as to give 
the engineer entire control of the water. Such may be seen on the 
canals of Cuttack, derived from the Mahanadi, a river of which 
the discharge does not exceed 400 cub. ft. per second in the dry 
season, and rises to 1,600,000 cub. ft. per second in the ramy 
season. 

Very differently situated are the great canals of Lombardy, 
drawn from the Ticino and Adda rivers, flowing from the Maggiore 
and Como lakes. The severest drought never exhausts these 
reservoirs, and the heaviest rain can never amvert these rivers 
into the resistless floods which they would be but for the moderat- 
ing influence of the great lakes. The Ticino and Adda do not 
rise in floods more than 6 or 7 ft. above their ordinary level, 
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or fall in droughts more than 4 or 5 ft below it, and their water 
is at all seasons very free from silt or mud. Irr^ation cannot 
be practised m more favouraWe circumstances than these. 
The great kkes of Central Africa, Victoria and Albert 
Nyanza, and the vast swamp tract of the Sudan, do for the 
Nile orv a gigantic scale what Lakes Maggiore and Como do for 
the nvers Ticmo and Adda. But for these great reservoirs 
the Nile would decrease in summer to quite an insignificant 
stream Indsa possesses no great lakes frmn which to draw 
nvers and canals, but through the plains of northern India flow 
rivers which are fed from the glaciers of the Himalaya ; and the 
Ganges, the Indus, and their tributanes are thus prevented from 
dmimishtng very much in volume. The greater the heat, the 
more rapidly melts the ke, and the larger the quantity of water 
available lor irrigation. The canal system of northern India is 
the most perfect the world has yet seen, and contains works of 
hydraulic engineering which can be equalled m on other country, 
in the deltas of southern India irrigation is only practised durmg 
the monsoon season. The Godaven, Kistna and Kaveri aO 
take their rise on the Western Ghats, a region where the ramfall 
is never known to fail in the monsoon season Across the apex 
of the deltas are built great weirs (that of the Godaven being 
2^ m. Irnig), at the ends and centre of which is a system of sluices 
feeding a network of canals For this monsoon irngation there 
IS always abundance of water, and so long as the canals and 
sluices are kept in repair, there is little trouble in distributmg it 
over the fields. Similar m character was the ancient irrigation 
of Egypt practised merely during the Nile flood — a system which 
still prevails in part of Upper Egypt. A detailed description of 
it will be found below 

Where irrigation is carried on throughout the whole year, 
even when the supply of the nver is at its lowest, the distribution 
of the water becomes a very delicate operation. It 
Muifoa or “ considered sufficient m such cases if during 

ito wMtor. •Jiy crop one-third of the area that can be com- 
manded IS actually suppbed with water This 
encourages a rotation of crops and enables the precious liquid 
to be carried over a larger area than could be done otherwise. 
It becomes then the duty of the engineer m charge to use every 
effort to get its full value out of every cubic foot of water. Some 
crops of course require water mu(^ oftener than others, and 
much depends on the temperature at the tmie of irrigation. 
During the winter months m northern India magnificent wheat 
crops can be produced that have been watered only twice or 
thrice But to keep sugar-cane, or indigo, or cotton alive m 
summer before the monsoon sets in in India or the Nile rises 
m Egypt the field should be watered every ten days or fortnight, 
while rice requires a constant supply of water passing over it. 

Experience in these sub-tropicd countnes ^ws the absolute 
necessity of haring, for successful irrigation, also a system of 
thorough drainage. It was some time before this was discovered 
in India, and the result has been the deterioration of much good 
land. 

In Egypt, prior to the British occupation in 1883, no attempt 
had bera made to take the water off the land. The first impres- 
sion of a great alluvial plaui is that it is absolutely flat, wi^ no 
drainage at all Closer examination, however, shows that if 
the prevailing slopes are not more than a few mches in the mile, 
yet they do exist, and scientific irrigation requires that the canals 
should be taken along the crests and drauns along the hollows. 
In the diagram (%. i) is shown to the right of the river a system 
of canals branching out and afterwards rejoining one another 
so as to allow of no means for the water that passes off the field to 
escape into the sea. Hence it must either evaporate ox sink into 
the soil Now nearly all nvers contain some small percentage 
of sah, which forms a distinct ingredient m allui^ plains. 
The result of this drainless irrigation is an efflorescence of salt 
on the surface of the field. The spring level rises, so that water 
can be reached by digging only a few feet, and ^ land, soured 
and water-logged, relapses into barrenness. Of this description 
was the irrigation of Lower Egypt previous to 1883. To the 
left of the diagram is shown (l^ firm lines) a system of canals 


laid out scientifically, and of drains (by dotted lines) flowing 
between them. It is the effort of the British engineers in Egypt 
to remodel the surface of the fields to this type. 

Farther information may be found in Sir C. C. Scott-Moncrieflf, 
IrrtgahoH tn Sguthtm Europt fLondon, 1866) ; Moneneif, " Lectares 
on Imgatton ui £g3mt," ProjosstoncU Papers of the Corps of Royal 
Engineers, voL xix (London, 1893) i W. Egyptian Irriga- 

tion (2nd ed., London, 1899) 

II. Water Meadows . — Nowhere in England can it be said that 
iirigation is necessary to ordinary agriculture, but it is occasion- 
ally employed in stimulating the growth of grass and meadow 
herbage in what are known as water-meadows. These are in 
some instances of very early origin. On the Avon in Wiltshire 
and the Chum in Gloucestershire they may be traced back to 
Roman times. This irngation is not practised m the drought 
of summer, but in the coldest and wettest months of the year. 
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Dratnaye lines 

Fig I. — Diagram showing irngation properly combined with 
drainage (to left), and laid out regardless of drainage required later 
(to ngfd^ 

the water employed being wanner than the natural moisture of 
the sod and jMrovmg a valuable protectron against frost. 

Before the systematic conversion of a tract mto water-meadows 
can be safely determined on, care must be taken to have good 
drainage, natural or artificial, a sufficient supply of water, and 
water of good quality It might indeed have been thought 
that thorough dramage would ^ unnecessary, but it must be 
noted that porous subsoils or efficient drams dio not act merely 
by carrying away stagnant water which would otherwise cool 
the ear^, mcrust the surface, and retard plant growth. They 
cause the soil to perform the (fflioe of a filter. 'Thus the earth 
and die roots of grasses absorb the useful matters not only from 
the water that passes over it, but from that which passes through 
it. These fertitizing materials are found stored up in the soil 
ready for the use of the roots of the [dants. Stagnation of water 
is inimical to the action of the roots, and does away with the 
advanti^eous processes of flowing and percolating currents. 
Some of the b^t waternieadows m England have but a thm 
soil resting pn gxavdi and fhnt^ this oonstitutmg a most effectual 
system of natural drainage. The fall of the watn* supply must 
sufiioe for a ffiirly tapid cinrcnt, say xo in. or 1 ft. in fi^ 100 to 
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200 yds. If possible the water should be taken so far above the 
meadows as to have sufficient fall without damming up the river. 
If a dam be absolutely necessary, care must be taken so to build 
it as to secure the fields on both sides from possible inundation ; 
and it should be constructed substantially, for the cost of repair- 
ing accidents to a weak dam is veiy serious. 

Even were the objects of irrigation always identical, the condi- 
tions under which it is carried on are so variable as to preclude 
calculations of quantity. Mere making up of necessary 
water in droughty seasons is one ^ing, protection 
against frost is another, while the addition of soil 
material is a third. Amongst causes of variation in the quantity 
of water needed will be its quality and temperature and rate 
of flow, the climate, the season, the soil, the subsoil, the artificial 
drainage, the slope, the aspect and the crop. In actual practice 
the amount of water vanes from 300 gallons per acre in the hour 
to no less than 28,000 gallons. Where water is used, as m dry 
and hot countnes, simply as water, less is generally needed than 
in cold, damp and northerly climates, where the higher tempera- 
ture and the action of the water as manure are of more con- 
sequence. But it is necessary to be thoroughly assured of a good 
supply of water before laying out a water-meadow. Except in 
a few places where unusual (kyness of soil and climate indicate 
the employment of water, even in small quantity, merely to 
avoid the consequences of drought, irrigation works are not to 
be commenced upon a large area, if only a part can ever be 
efficiently watered The engineer must not decide upon the plan 
till he has gauged at different seasons the stream which has to 
supply the water, and has ascertained the ram-collccting area 
available, and the rainfall of the district, as well as the proportion 
of storable to percolating and evaporating water. Reservoirs 
for storage, or for equalizing the flow, are rarely resorted to m 
England ; but they are of absolute necessity in those countries 
in which it is just when there is least water that it is most wanted 
It is by no means an injudicious plan before laying out a system 
of water-meadows, which is intended to be at all extensive, 
to prepare a small trial plot, to aid in determining a number of 
questions relating to the nature and quantity of the water, 
the porosity of the soil, &c. 

The quality of the water employed for any of the purposes 
of irrigation is of much importance Its dissolved and its sus- 
pended matters must both be taken into account. Clear 
wmttr* ” water is usually preferable for grass land, thick for 
arable land If it is to be used for warping, or many way 
for adding to the solid material of the irrigated land, then the 
nature and amount of the suspended material are necessarily of 
more importance than the character of the dissolved substances, 
provided the latter are not positively injurious For use on 
ordinary water-meadows, however, not onfy is very clear water 
often found to be perfectly efficient, but water having no more 
than a few grams of dissolved matter per gallon answers the 
purposes in view satisfactorily Water from moors and peat- 
bogs or from gravel or ferruginous sandstone is generally of 
small utility so far as plant food is concerned. River water, 
especially that which has received town sewage, or the drainage 
of highly manured land, would naturally be considered most 
suitable for imgation, but excellent results are obtained also 
with waters which are uncontaminated with xnanunal matters, 
and which contain but 8 or 10 grams per gallon of the usual 
dissolved constituents of spring water. Experienced English 
irrigators generally commend as suitable for water-meadows 
those streams m which fish and waterweeds abound. But the 
particular plants present in or near the water-supply afford 
further indications of quality Water-cress, sweet flag, flowering 
rush, several potamogettxns, wator milfoil, water ranunculus, 
and the reedy sweet watergrass (Glycma aquattca) rank amongst 
the criteria of excellence I.es5 favourable signs are furnished 
by surii plants as Artmdo Donax (in Germany), Ctcuta vifosa and 
Tyfha which are found in st^ant and torpid waters. 

Water when it has been used for irrigation generally becomes 
of less value for the same purpose. TIm occurs with clear water 
as well as with turbid, and obviously arises mainly from the 


loss of plant food which occurs when water filters through or 
trickles over poor soil. By passing over or through rich soil 
the water may, however, actually be enriched, just as clear 
water passed tlurough a charcoal filter which has been long 
used becomes impure. It has been contended that irrigation 
water suffers no change in composition by use, since by evapora- 
tion of a part of the pure water the dissolved matters in the 
remamder would be so increased as to make up for any matters 
removed But it is forgotten that both the plant and the soil 
enjoy special powers of selective absorption, which remove 
and fix the better constituents of the water and leave the less 
valuable. 

Of the few leguminous plants which are in any degree suitable 
for water-meadows, Lotus comtculatus major , Trtfolttm hybrtdum, 
and T. pratense arc those which generally flourish 
best ; T. repens is less successful Amongst grasses 
the highest place must be assigned to ryegrass, especially me»aowt. 
to tlM Italian variety, commonly called Loltum 
italicum. The mixture of seeds for sowing a water-meadow 
demands much consideration, and must be modified according 
to local circumstances of soil, aspect, climate and drainage 
From the peculiar use which is made of the produce of an 
irrigated meadow, and from the conditions to which it is subjected, 
it IS necessary to include in our mixture of seeds some that 
produce an early crop, some that give an abundant growth, 
and some that impart sweetness and good flavour, while all the 
kinds sown must be capable of flourishing on irrigated soil 

The following mixtures of seeds (stated in pounds per acre) 
have been recommended for sowing on water-meadows, Messrs 
Sutton of Reading, after considerable experience, regarding 
No I. as the more suitable : 

in I 11 

Loltum perenne . . 812 Festwa pralenst < . . 02 

Loltum tialtcum ...08 Fesiuca loltaceo ... 3 2 

Poalvivtalts .... 6 3 Anthoteanthum odoratum o i 

Olycerta ftutians ... 6 2 Phleum pratense ... 4 2 

Oheerta anuaitca ..41 Phalarts arundtnacea . 3 2 

Agrostts alba ..,.01 Lotus corntculatus major 3 2 

Agrostts stolomfera ..62 Trtfoltum hybrtdum ..01 
Alopecurus praienns .02 7 rtfohum pratense . o 1 

Festuca elattor . . 32 

In irrigated meadows, though in a less degree than on sew aged 
land, the reduction of the amount or even the actual suppression 
of certain species of plants is occasionally well marked, cbeagee 
Sometimes this action is exerted upon the finer grasses, la trri- 
but happily also upon some of the less profitable gated 
constituents of the miscellaneous herbage Thus 
Ranunculus bulbosus has been observed to become quite rare 
after a few yeais’ watering of a meadow in which it had been 
most abundant, R. aerts rather increasing by the same treatment , 
Planiago media was extinguished and P. lanceolala reduced 
70% Amongst the grasses which may be spared, Aira caes- 
ptiosa, Brtza media and Cynosurus crtslatus are generally much 
reduced by irrigation. Useful grasses which are increased are 
Loltum perenne and Alopecurus pratensts, and among those of 
less value Avena favescens, Dactylis glomerala and Poa pratensts. 

Four ways of irrigating land with water are practised m 
England : (1) bedwork imgation, which is the most efficient 
although It is ako the most costly method by which 
currents of water can be applied to level land , (2) 
catchwork irrigation, in which the same water is caught and 
used repeatedly ; (3) subterraneous or rather upward irrigation, 
in which the water in the drains is sent upwards through the 
soil towards the surface ; and (4) warping, m which the water 
is allowed to stand over a level field until it has deposited the 
mud suspended in it 

There are two things to be attended to most carefully in the 
construction of a water-meadow on the first or second of these 
plans. First, no portion of them whatever should be on a dead 
level, but every part should belong to one or other of a series of 
true inclined plwes. The second point of primaiy importwce 
is the size and slope of the main conductor, which Ix-ings the 
water from the river to the meadow. The size of this depends 
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upon the quantity of water required, but whatever its size 
Its bottom at its origin should be as low as the bed of the river, 
in order that it may carry down as much as possible of the river 
mud Its course should be as straight and as near a true inclined 
plane as possible. The stuff taken out of the conductor should 
be employed in making up its banks or correcting inequalities 
in the meadow. 

In bedwork irnsation, which is eminently applicable to level 
ground, the ground is thrown into beds or ndges Here the con- 

0 . . ductor should be led along the highest end or aide of the 

meadow in an inchned plane , should it terminate in the 
meadow, its end should be made to taper when there are no feeders, 
or to terminate m a feeder. The mam dram to carry oft the water 
from the meadow should next be formed. It should be cut in the 
lowest part of the ground at the lower end or side of the meadow. 
Its dimensions should be capable of carrying oft the whole water 
used so qmckly as to prevent the least stagnation, and discharge it 
into the nver. The next process is the forming of the ground m* 
tended for a water-meadow mto beds or ndges That portion of the 
round which is to be watered by one conductor should be made mto 
eds to suit the circumstances of that conductor . that is, instead 
of the beds over the meadow being all reduced to one common level, 
they should be formed to suit the diiferent swells in the ground, and, 
should any of these swells be considerable, it will be necessary 
to give each side of them its respective conductor The beds should 
run at or nearly at right angles to the line of the conductor. The 
breadth of the beds is regulated by the nature of the soil and the 
supply of water, lenacious soils and subsoils, with a small supply 
of water, require beds as narrow as 30 ft Porous soils and a large 
supply ot water may have beds of 40 ft The length of the beds is 
regulated by the supply of water and the fall from the conductor to 
the main dram. If the beds fall only in one direction longitudinally, 
their crowns should be made m the middle ; but, should they fall 
laterally as well as longitudinally, as is usually the case, then the 
crowns should be made towards the upper sides, more or less ac- 
cording to the lateral slope of the ground The crowns should nse 

1 ft above the adjoining furrows. The beds thus formed should slope 
m an inchned plane from the conductor to the main dram, that the 
water may flow equably over them. 

The beds are watered by " feeders,” that is, channels gradually 
tapermg to the lower eJctremities, and their crowns cut down, wher- 
ever these are placed/ The deptli of the feeders depends on their 
width, and the width on their length. A bed 200 yds. in length 
requires a feeder of ro in. in width at its junction with the conductor, 
and it should taper gradually to the extremity, which should be i ft 
in width The taper retards the motion of the water, which con- 
stantly decreases by overflow as it proceeds, whilst it continues to 
fill the feeder to the brim. The water overflowing from the feeders 
down the sides of the beds is received mto small drams formed in the 
furrows between the beds These small drains discharge themselves 
into the mam dram, and are m every respect the reverse of the 
feeders. The depth of the small drain at the junction rs made about 
as great aS that of the mam dram, and it gradually lessens towards 
the taper to 6 m m tenacious and to less m porous soils. The depth 
of the feeders is the same in relation to the conductor. For the more 
equal distribution of the water over the surface of the beds from the 
conductor and feeders, small masses, such as stones or sohd portions 
of earth or turf fastened with pins, are placed m them, m order to 
retard the momentum which the water may have acquired These 
" stops,” as they are termed, are generally placed at regular interv^, 
or rather they should be left where any mequality of the current is 
observed Heaps of stones answer very well for stops m the con- 
ductor, particularly immediately below the points of junction with 
the feeders Tlie small or main drains require no stops The descent 
of the water in the feeders will no doubt necessarily mcrease m 
rapidity, but the inclination of the beds and the tapenng of the 
feeders should be so adjusted as to counteract the increasing rapidity 
The distribution of the water over the whole meadow is regulated by 
the sluices, which should be placed at the origin of every conductor. 
By means of these sluices any portion of the meadow that is desired 
can be watered, whilst the rest remains dry ; and alternate watering 
must be adopted when there is a scaraty of water. All the sluices 
should be substantially built at first with stones and mortar, to 
prevent the leakage of water, for, should water from a leak be 
permitted to find its way mto the meadow, that portion of it will 
stagnate and produce coarse grasses. In a well-formed water- 
meadow it IS as necessary to keep it perfectly dry at one time as it is 
to place It under water at another. A small sluice placed in the side 
of the conductor opposite to the meadow, and at the upper end of it, 
will dram away the leakage that may have escaped from the head 
sluice 

To obtam a complete water-meadow, the ground will often reouire 
to be broken up and remodelled. This wiU no doubt be attmded 
with cost , but It should be considered that the first cost is the 
least, and remodelhng the only way of havmg a complete water- 
meadow which will oontmue for years to give satisfaction. To efifect 
a remodelhng when the ground is ip, stubble, let it be ploughed up, 
harrow'ed and cleaned as in a s^mer falww, the fevelling-box 


employed when required, the stuff from tlie conductors and mam 
drams spread abroad, and the beds ploughed into shape — all 
operations that can be performed at little expense The meadow 
should be ready by August for sowing with one of the mixtures of 
grass-seeds already given But though this plan is ultimately 
better. It is attended with the one great disadvantage that the soft 
ground cannot be irrigated for two or three years after it is sown 
with grass-seeds. This can only be avoided where the ground is 
covered with old turf which will bear to be lifted On ground m 
that state a water-meadow may be most perfectly formed Let the 
turf be taken ofi with the spade, and laid carefully aside for relaymg. 
Let the stnpt ground then be neatly formed with the spade and 
barrow, mto beds varymg in breadth and shape according to the 
nature of the soil and the dip of the ground — tne feeders from the 
conductor and the small drains to the mam dram being formed at 
the same time Then let the turf be laid down again and beaten 
firm, when the meadow will be complete at once, and ready for 
irrigation This is tlie most beautiful and most expeditious method 
of makmg a complete water-meadow where the ground is not natur- 
ally sufficiently level to begin with 

The water should be let on, and trial made of the work, whenever 
It IS finished, and the motion of the water regulated by the intro- 
duction of a stop m the conductors and feeders where a change in 
the motion of the current is observed, beginning at the upper end 
of the meadow Should the work be finished as directed by August, 
a good crop of hay may be reaped in the succeeding summer. There 
are few pieces of land where tne natural descent of tlie ground will 
not admit of the water being collected a second time, and applied to 
the irrigation of a second and lower meadow In such a case the 
mam dram of a watered meadow may form the conductor of the one 
to be watered, or a new conductor may be formed by a prolongation 
of the mam dram , but either expedient is only advisable where 
water is scarce. Where it is plentiful, it is better to supply the second 
meadow directly from the nver, or by a continuation of the first 
mam conductor 

In the ordinary catchwork water-meadow, the water is used over 
and over again On the steep sides of valleys the plan is easily and 
cheaply earned out, and where the whole course of the c-#-* 
water is not long the peculiar properties which give it 
value, though lessened, are not exhausted when it reaches 
that part of the meadow which it imgates last. The design of any 
piece of catchwork will vary with local conditions, but generally it 
may be stated that it consists m putting each conduit save the first to 
the double use of a feeder or distnbutor and of a dram or collector 

In upward or subterranean irrigation the water used rises upward 
through the soil, and is that which under ordinary circumstances 
would be earned off by the drams The system has ^ ^ 
received considerable development in Germany, where the ® 

elaborate method invented by Petersen is recommended * * * 

by many agricultural authonties. In this system the ” 
well-fitting earthenware drain-pipes are furnished at mtervals with 
vertical shafts terminatmg at the surface of the ground in movable 
caps. Beneath each cap, and near the upper end of the shaft, are a 
number of vertical slits through which the drainage water which 
nscs passes out mto the conduit or trench from which the irngating 
streams onginate. In the vertical shaft there is first of all a gratmg 
which intercepts sohd matters, and then, lower down, a centrm 
valve which can be opened and closed at pleasure from the top of 
the sliaft In the ordinary Enghsh system of upward or drainage 
irrigation, ditches are dug all round the field They act the part 
of conductors when the land is to be flooded, and of mam drains 
when it is to be laid dry. The water flows from the ditches m 
conductors into built conduits formed at right angles to them in 
parallel hncs through the fields , it rises upwards in them as high 
as the surface of the ground, and again subsides through the soil 
and the conduits into the ditches as mam drains, and thence it 
passes at a lower level either into a stream or other suitable outfall. 
The ditches may be filled in one or other of several different ways. 
The water may be dramage-water from lands at a higher level ; or 
it may be water from a neighbouring river ; or it may be dramage- 
water accumulated from a farm and pumped up to the necessary 
level. But it may also be the dramage-water of the field itself. 
In this case the mouths of the underground mam pipe-drams are 
stopped up, and the water m them and the secondary drains thus 
caused to stand back until it has risen sufficiently near the surface. 
Of course it is necessary to build the mouths of such mam drams 
of very solid masonry, and to construct efficient shiices for the re- 
tention of the water in the drams. Irrigation of the kind now 
under discussion may be practised wherever a command of water 
can be secured, but the ground must be levd It has been success- 
fully employed in recently dramed morasses, which are apt to 
become too dry in summer. It is suitable for stiffish soils where 
the subsoil ia fairly open, but is less successful in sand The water 
used may be turbid or clear, and it acts, not only for moistemng the 
soU, but as manure. For if, as is cmmnonly the case, the water em- 
ployed be drainage-water from cultivated lands, it is sure to contain 
a oonsideral>le quantity of mtrates. which, not being subject to 
retention ty diio sofl, would otherwise escape These coining into 
coDtaci with roots of plants during their season Of active growth, 
are utiUced aadiz^t noaridbment for the vegetation. It is necessary 
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ia upward or subterranean irrigation to send the water on and 
to take it off very gently, in order to avoid the displacement and 
loss of the finer particles of the soil which a forcible current would 
cause 

In warping the suspended sohd matters are of importance, not 
merely for any value they may have as manure, but also as a material 
.y. . addition to the nound to be imgated The warping which 

^ *' IS practised in Ejigland is almost exclusively confined to 
the overflowing of level ground within tide mark, and is conducted 
mostly within the distncts commanded by estuanes or tidal nvers 
The l^t notion of the process of warpmg may be gamed by satlmg 
up the Trent from the Humber to Gainsborough Here the banks 01 
the nver were constructed centuries ago to protect the land within 
them trom the encroachments of the tide A great tract of country 
was thus laid comparatively dry. But while the wisdom of one age 
thus succeeded m restncting within bounds the tidal water of the 
nver, it was left to the greater wisdom of a succeedmg age to improve 
upon this arrangement by admitting these muddy waters to lay a 
fresh coat of rich silt on the exhausted soils The process began more 
than a century ago, but has become a system in recent times Large 
sluices of stone, with strong doors, to be shut when it is wished to 
exclude the tide, may be seen on both banks of the nver, and from 
these gieat conduits are earned miles inward through the flat country 
to the pomt previously prepared by embankment over which the 
muddy waters are allowed to spread These mam conduits, bemg 
very costly, are constructed for the warping of large adjoining 
distncts, and openings are made at such points as are then under- 
going the operation The mud is deposited and the waters return 
with the falling tide to the bed of the river Spring- tides are pre- 
ferred, and so great is the quantity of mud m these nvers that from 
10 to 15 acres have been known to be covered with silt from l to 3 ft. 
in thickness dunng one spring of ten or twelve tides Peat-moss of 
the most sterile character has been by this process covered with soil 
of the greatest fertihty, and swamps which used to be resorted to for 
leeches are now, by the effects of warpmg, converted into firm and 
fertile fields The art is now so well understood that, by careful 
attention to the currents, the expert warp farmer can temper his soil 
as he pleases When the tide is first admitted the heavier particles, 
which are pure sand, are first deposited ; the second deposit is a 
mixture of sand and fine mud, which, from its fnable texture, forms 
the most valuable soil , while lastly the pure mud subsides, contain- 
ing the finest particles of all, and forms a rich but very tenacious soil 
The great effort, therefore, of the warp farmer is to get the second or 
mixed deposit as equally over the whole surface as he can and to 
prevent the deposit of the last This he does by keepmg the water in 
constant motion, as the last deposit can only take place when the 
water is suffered to be still 1 hree years may be said to be spent m 
the process, one year warpmg, one year drying and consolidating, 
and one year growing the first crop, which is generally seed-hoed 
m by hand, as the mud at this time is too soft to admit of horse 
labour 

The immediate effect, which is highly beneficial, is the deposition 
of silt from the tide To ensure this deposition, it 11 necessary to 
surround the field to be warped with a strong embankment, in order 
to retam the water as the tide recedes The water is admitted by 
valved sluices, which open as the tide flows into the field and shut 
by the pressure of the confined water when the tide recedes These 
sluices are placed on as low a level as possible to permit the most 
turbid water at the bottom of the tide to pass through a channel in 
the base of the embankment The silt deposited after warpmg is 
exceedmgly nch and capable of carrying anv species of crop. It 
may be admitted m so small a quantity as only to act as a manure 
to arable soil, or in such a large quantity as to form a new soil. 
This latter acquisition is the prmcipal object of warping, and it 
excites astonishment to witness how soon a new soil may be formed 
From June to September a soil of 3 ft. in depth may be formed under 
the favourable circumstances of a very dry season and long drought. 
In winter and in floods warpmg ceases to be beneficial In ordmary 
circumstances on the Trent and Humber a soil from 6 to 16 in. in 
depth may be obtained and inequahties of 3 ft filled up But every 
tide generally leaves only | in. of silt, and the field which has only 
one »uice can only be warped every other tide The silt^ as deposited 
in each tide, does not mix into a uniform mass, but remains in distinct 
layers The water should be made to run completely off and ttie 
ditches should become dry before the influx of the next tide, other- 
wise the silt will not incrust and the tide not have the same effect. 
Warp soil is of surpassing fertility The expense of forming canals, 
embankments and sluices for warpmg land is from £10X0 £io an acre. 
A sluice of 6 ft in height and 8 ft wide will warp from 60 to 80 acres, 
according to the dist^ce of the field from the nver The embank- 
ments may be from 3 to 7 ft in height, as the field may stand in 
regard to the level of the highest tides After the new land has been 
left for a year or two in seeds and clover, it produces great crops of 
wheat and potatoes 

Warping is practised only in Lmcohishire and Yorkshire, on the 
estuary <rf the Humber, and in the neighbourhood of the rivers 
which flow mto it — the Trent, the Ouse and the Don. The silt 
and mud brought down by these rivers is rich in day and organic 
matter, and sometimes lehen dry contains as much as i % of 
nitrogen 


Constant care is required if a water-meadow is to yield quite 
satisfactory results. The earliness of the feed, its quantity 
and Its quality will all depend m very great measure Maamgt- 
upon the proper management of the irrigation. The mwt 
points which require constant attention are — the 
perfcct freedom of all earners, feeders and drains 
from every kind of obstruction, however minute ; the state 
and amount of water m the nver or stream, whether it be 
sufficient to irrigate the whole area properly or only a part of 
it ; the length of time the water should be allowed to remain 
on the meadow at different periods of the season , the regula- 
tion of the depth of the water, its quantity and its rate of flow, 
m accordance with the temperature and the condition of the 
herbage ; the proper times for the commencing and ending of 
pasturing and of shutting up for hay ; the mechanical condition 
of the surface of the ground , the cutting out of any very large 
and coarse plants, as docks , and the improvement of the physical 
and chemical conditions of the soil by additions to it of sand, 
silt, loam, chalk, &c. 

Whatever may be the command of water, it is unwtse to attempt 
to irrigate too large a surface at once. Even with a nver supply 
fairly constant m level and always abundant, no attempt 
should be made to force on a larger volume of water than the 
feeders can properly distribute and the drams adequately re- 
move, or one part of the meadow will be deluged and another 
stinted When this inequality of irrigation once occurs, it is 
likely to increase from the consequent derangement of the 
feeders and drams. And one result on the herl^e will be an 
irregularity of composition and growth, seriously detrimental 
to its food -value. The adjustment of the water by means 
of the sluices is a delicate operation when there is little water 
and also when there is much ; m the latter case the fine earth 
may be washed away from some parts of the meadow ; m 
the former case, by attempting too much with a limited water 
current, one may permit the languid streams to deposit their 
valuable suspended matters instead of carrying them forward 
to enrich the soil. The water is not to be allowed to remain 
too long on the ground at a time The soil must get dry at 
stated intervals m order that the atmospheric air may come 
in contact with it and penetrate it. In this way as the water 
smks down through the porous subsoil or into the subterranean 
drains oxygen enters and supplies an element which is needed, 
not only for the oxidation of organic matters in the earth, 
but also for the direct and indirect nutrition of the roots. With- 
out this occasional drying of the soil the finer grasses and the 
leguminous plants will mfallibly be lost ; while a scum of 
confervae and other algae will collect upon the surface and 
choke the higher forms of vegetation. . The water should be 
run off thoroughly, for a little stagnant water lying m places 
upon the surface does much injury. The practice of irrigating 
differs in different places with differences m the quality of 
the water, the soil, the drainage, &c. As a general rule, when 
the irrigating season begins m November the water may flow 
for a fortnight continuously, but subsequent watermgs, especially 
after December, should be shortened gradually in duration 
till the first week in April, when irrigation should cease. It 
is necessary to be very careful m irrigating durmg frosty weather. 
For, though grass will grow even under ice, yet if ice be formed 
under and around the roots of the grasses the plants may be 
thrown out by the expansion of the water at the moment of its 
conversion into ice. The water should be let off on the morning 
of a dry day, and thus the land will be dry enough at night 
not to suffer from the frost ; or the water may be taken off in 
the morning and let on agam at night. Jn spring the newly 
grown and tender grass will be easily destroyed by frost if 
It be not {Mfotected by water, or if the ground be not made 
thoroughly dry. 

Although in many cases it is easy to explain the reasons why 
water arttficially applied to land brings crops or increases their 
yield, the theory of our ordmary water-meadow 
irrigation is ratlusr obscure. For we are not dealii^ 
in fiieae grass lands with a semi-aquatic plant like rice, nor are 
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we supplying any lack of water in the soil, nor are we restoring 
the moisture which the earth cannot retain under a burning 
sun. We irrigate chiefly in the colder and wetter half of the 
year, and we ‘^saturate ” with water the soil in which are growing 
such plants fts are perfectly content with earth not containing 
more than one-fifth of its weight of moisture. We must look 
in fact to a number of small advantages and not to any one 
striking beneficial process in explaining the aggregate utility 
of water-meadow irrigation. We attribute the usefulness of 
water-meadow irrigation, then, to the followmg causes: (i) 
the temperature of the water being rarely less than 10® Fahr. 
above freezing, the seventy of frosts m winter is thus obviated, 
and the growth, especially of the roots of grasses, is encouraged ; 
(a) nourishment or plant food is actually brought on to the 
soil, by which it is absorbed and retained, both for the immediate 
and for the future use of the vegetation, which also itself obtains 
some nutrient material directly ; (3) solution and redistribution 
of the plant food already present in the soil occur mainly through 
the solvent action of the carbonic acid gas present in a dis- 
solved state m the irrigation-water ; (4) oxidation of any excess 
of organic matter in the soil, with consequent production of 
useful carbonic acid and nitrogen compounds, takes place 
through the dissolved oxygen in the water sent on and through 
the soil where the drainage is good ; and (5) improvement of 
the grasses, and especially of the miscellaneous herbage, of the 
meadow is promoted through the encouragement of some at 
least of the better species and the extinction or reduction of 
mosses and of the mnutritious weeds. 

To the united agency of the above-named causes may safely 
be attributed the benefits arising fiom the special form of 
water - irrigation which is practised in England. Should it 
be thought that the traces of the more valuable sorts of plant 
food (such as compounds of nitrogen, phosphates, and potash 
salts) existing in ordinary brook or river water can never bring 
an appreciable amount of manurial matter to the soil, of exert 
an appreciable effect upon the vegetation, yet the quantity 
of water used during the season must be taken into account. 
If but 3000 gallons hourly trickle over and through an acre, 
and if we assume each gallon to contain no more than one- 
tenth of a gram of plant food of the three sorts just named 
taken together, still the total, during a season including nmety 
days of actual irrigation, will not be less than 9 tb per acre. It 
appears, however, that a very large share of the benefits of 
water-imgation is attributable to mere contact of abund- 
ance of moving water, of an even temperature, with the roots 
of the grass. The growth is less checked by early frosts ; and 
whatever advantages to the vegetation may accrue by occasional 
excessive warmth m the atmosphere in the early months of the 
year are experienced more by the irr^ated than by the ordinary 
meadow grasses by reason of the abundant development of roots 
which tlw water has encouraged. 

HI. Italian Irrigation , — The most highly developed irrigation 
m the world is probably that practised in rite plams of Piedmont 
and Lombardy, where every variety of condition is to be found. 
The engineering works are of a very high class, and from long 
generations of experience the farmer knows how best to use 
his water. The principal river of northern Italy is the Po, 
which rises to the west of Piedmont and is fed not from glaciers 
like the Swiss torrents, but by ram and snow, so that tiic water 
has a somewhat higher temperature, a point to which much 
importance is atta^ed f6r the valuable meadow irrigation 
known as marcite. This is only practised in winter when there 
IS abundance of water available, and it much resembles the 
watei^meadow irrigartion of England. The great Cavour canal 
is drawn from the left bonk of die Po a few miks below Turin, 
and it is carried right across the dram^ of die country. Its 
full discharge is 3800 cub. ft. per second, but it is oiily from 
October to May, when the water is least required, that it carries 
anythii^ like dus amount. Fbr the summer irrigation Italy 
depends on the glaciers of die Alps ) and the great torrehto 
of the Dora Baltea and Sesia can be counted on for a volume 
exceeding 6000 cub. ft. per seoesid* Lombardy is quite as W€^ 


I off as Piedmont for the means of irrigation and, as already 
I said, its canals have the advantage that being drawn from 
‘ the lakes Maggiore and Como they exercise a moderating 
influence on the Ticmo and Adda rivers, which is much wanted 
in the Dora Baltea. The Naviglio Grande of Lombardy is a 
very fine work drawn from tlie left bank of the Ticmo and 
useful for navigation as well as irrigation. It discharges between 
3000 and 4000 cub. ft. per second, and probably nowhere is irriga- 
tion carried on with less expense. Another canal, the Villoresi, 
drawn from the same bank of the Ticino farther upstream, is 
capable of carrying 6700 cub. ft. per second. Like the Cavour 
canal, the Villoresi is taken across the drainage of the country, 
entailing a number of very bold and costly works. 

Interesting as these Italian works arc, the administration and 
distribution of the water is hardly less so. The system is due 
to the ability of the great Count Cavour ; what he originated 
in Piedmont has been also carried out in Lombardy. The Pied- 
montese company takes over from the government the control of 
all the irrigation within a triangle between the left bank of the 
Po and the right bank of the Sesia. It purchases from govern- 
ment about 1250 cub. ft. per second, and has also obtained 
the control of all private canals. Altogether it distributes about 
2275 cub. ft. of water and irrigates about 141,000 acres, on 
which rice is the most important crop. The association has 
14,000 members and controls nearly 10,000 m. of distributary 
channels. In each parish is a council composed of all land- 
owners who irrigate. Each council sends two deputies to what 
may be called a water parliament. This assembly elects three 
small committees, and with them rests the whole management 
of the irrigation. An appeal may be made to the civil courts 
from the decision of these committees, but so popular are they 
that such appeals are never made. The irrigated area is 
divided into districts, m each of which is an overseer and a 
staff of watchmen to see to the opening and shutting of the 
modules (see Hydraulics, §§ 54 to 56) which deliver the water 
into the minor channels. In the November of each year it is 
decided how much water is to be given to each parish in the year 
following, and this depends largely on the number of acres of 
each crop proposed to be watered. In Lombardy the irrigation 
is conducted on similar principles. Throughout, the Italian 
farmer sets a very high example in the loyal way he submits 
to regulations which there must be sometimes a strong tempta- 
tion to break. A sluice surreptitiously opened during a aark 
night and allowed to run for six hours may quite possibly 
double the value of his crop, but apparently the law is not often 
broken. 

rV. Egypt . — ^The very life of Egypt depends on its irrigation, 
and, ancient as this irrigation is, it was never practised on a 
really scientific system till after the British occupation, cbaraefer- 
As every one knows, the valley of the Nile outside of /«</«« «/ 
the tropics is practically devoid of rainfall. Yet it was the Nth 
the produce of this valley that formed the chief granary 
of Uie Roman Empire. Probably nowhere m the world* * 
is there so large a population per square mile depending solely 
on the produce of the soil. Probably nowhere is there an 
a^cultural population so prosperous, and so free from the 
risks attending seasons of drought or of flood. This wealth 
and prosperity are due to two very remarkable properties of 
the Nile. First, the regimen of the river is nearly constant. 
The season of its rise and its fall, and the height attained by its 
waters during the highest flood and at lowest NUe vary to a 
comparatively smMl extent. Year after year tJle Nile rises at 
the same period, it attains its maximum in September and bedns 
to diminish first rapidly till about the end of December, and men 
mc^ slowly and more steadily until the following June. A late 
rise is hot more than about three weeks behind an early rise. 
From the lowest to the highest gauge of water-surface the rise 
IS on an average 25*5 ft at the First ^taract. The highest flood 
IS 3>5 ft above this average, and this means peril, if not disaster, 
in Lower Eg^^pt The lowest flood on lecoH has risen only to 
5*5 ft. below, w average, or to 20 ft. above the mean water- 
surface of low Nile. Such a feeble Nfle flood has occurred only 
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four tiaies in modern history : in i&Tj, when it caused wide- evenly mi. As the river daily fell, of course the water in the 
spread famine and death throughout Upper I^gypt, 947,000 acres canals fell too, and since they were never <iug deep enough to 
remained barren, and the land revenue lost £1,112,000 ; in draw water from the very bottom of the river, they occasionally 
and again m 1902 £md 1907, when by the thorough remoddling ran dry altogether in the month of June, whra the river was at 
of the whole system of canals since 1883 all famine and disaster its lowest, and when, being the month of greatest heat, water 
were avoided and the loss of revenue was comparatively slight. — - 

In 1907, for instance, when the flood was nearly as low as m 1877, 
the area left unwatered was little more than 10 % of the area 
affected m 1877. 

This regularity of flow is the first exceptional excellenoe of 
the river Nile. The second is hardly less valuable, and consists 
in the remarkable richness of the alluvium brought down the 
river year after year during the flood. The object of the engmeer 
IS so to utilize this flood-water that as httle as possible of the 
alluvium may escape mto the sea, and as much as possible may 
be deposited on the fields. It is the possession m these two 
properties that imparts to the Nile a vdue quite unique among 
rivers, and gives to the farmers of the Nile Valley advantages | 71 arches, the other, over the Rosetta branch, having 61 arches, 
over those of any ram-watered land m the world. each arch beit^ of 5 metres or 16-4 ft. span The building was 

Until the 19th centjury irrigation in Egypt on a large scale all of stone, the floors of the arches were mverts. The height of 
was practised merely during the Nile flood. Along each edge pier from ^ge of flooring to spring of arch was 28 7 ft., the 
of the river and following its course has ^en erected j spring of the arch being about the surface-level of maximum flood, 
an earthen embankment, high enough not to be 
Mtgh NUe. topped by the highest floods. In Upper Egypt, 
the valley of which rarely exceeds 6 m. in width, 
a senes of cross embankments have been constructed, abut- 
ting at the inner ends on those along the Nile, and at the 
outer ends on the ascending sides of the valley- The whole 
country has tiius been divided into a senes of oblongs, 
surrounded by embankments on three sides and by 
desert slopes on the fourth. These oblong areas vary from 
60,000 to 1500 or 2000 acres m extent. Throughout all 
Egypt the Nile is deltaic in charaeter , that is, the slope 
of the country in the valley iS away fiom the river and not 
towards it It is easy, then, when the NUe is low, to cut 
short, deep canals m the river banks, which fill as the flood 
rises, and carry the preaous mud-charged water into these 
great flats. There the water remains for a month or more, 
some 3 ft deep, depositing its mud, and thence at the 
end of the flood the almost clear water may either be run 
off durectly mto the receding river, or cuts may be made 
in the cross embankments, and it may be allowed to 
flow from one flat to another and ultimately mto the river. 

In November the waters have passed off; and when- 
ever a man can walk over the mud with a pair of bullocks, flow through a whole network of canals, 

It IS roughly turned over with a wooden plough, or merely the watering all Lower Egypt. Each barrage was provided with 
branch of a tree, and the wheat or barley crop is immediately locks to pass Nile boats 160 by 28 ft m area, 
sown. So soaked is the soU after the flood, that the gram Mougel’s barrage, as it may now be seen, is a very imposing 
germinates, sprouts, and ripens in April, without a shower of and stately work. Considering his want of experience of such 
rain or any other watenng. rivers as the NUe, and the great difficulties he had to contend 

In Lower Egypt this system was somewhat modified, but it with under a succession of ignorant Turkish rulers, it would 
was the same in principle. No other was known in NUe be unfair to blame him because, untU it fell mto the hands 
Valley untU the country fell, early in the 19th century, under the of British engineers in 1884, tlie work was condemned as a 
vigorous rule of Mehemet Ah Pasha. He soon recognized that hopeless failure. It took long years to complete, at a cost 
with such a climate and soU, with a teeming population, and which can never be estimated, smee much of it was done by 
with the markets of Europe so near they might produce in serf labour. In 1861 it was at length said to be finished ; but 
Egypt something more profitable than wheat and maize. Cotton it was not until 1863 that the gates of the Rosetta branch 
and sugar-cane would fetch far higher prices, but they could only were closed, and they were reopened again immediately, as 
be grown whUe the Nile was low, and they required water at a settlement of the masonry took place. The experiment 
all seasons. was repeated year after year till 1867, when the barrage cracked 

It has already been said that the rise of the Nile is about nght across from foundation to top. A massive coffer-dam 
2 sh ft-» 90 that a canal constructed to draw water out of the was then erected, covering the eleven arches nearest the crack , 
__ over while at its lowest must be 25J ft. deeper than but the work was never trusted again, nor the v/ater-surface 
if it is mtended to draw off only during the highest raised more than about 3 ft. 
hwNih, floods. Mehemet Ali began by deepemng the canals An ^entlal part of ^ barrage project was the three canals, 
of Lower Egypt by this amount, a gigantic and futile taking their water from just above it, as shown in fig. 2. The 
task ; for as they had Men laid out on no scientific principles, heads of the existing old canals, taken out of the river at mtervals 
the deep channels became filled with mud during ^ first flood, throughout the delta, were to be closed, and the canals themselves 
and all the excavation had to be done^ over again, year after all put into connexion with the three hi^-level trunk Uncs 
year. With a serf population even this was not impossible ; taken from above the barrage. The central canal, or Menufia, 
but as die beds of the canids were graded to no even slope, it was more or fini^^, and, although full of defects, has 
did not follow that if water entered the head it would flow done good service. The eastern canal was never dug at all until 


f he arches were designed to be fitted with 
^ self-actmg drop gates ; but they were not 

a success, and were only put into place on 
the Rosetta branch. The gates were in- 
tended to hold up the water 4-5 metres, 




2. — Map showing the Damletta and 
Rosetta dams on the Nile 

or 14*76 ft , and to divert it into three mam 
canals — the Behera on the west, the Menufia 
in the centre and the Tewfikia on the east. 
The river was thus to be emptied, and to 


was more than ever necessaiy lor the cotton crop. Thus 
tracts which had been sown, irrigated, weeded and nurtured for 
perhaps three months perished m the fourth, while all the time 
the precious Nile water was flowing useless to the sea. The 
obvious remedy was to throw a weir across each branch of the 
river to control the water and fmree it into canals taken from 
above it. The task of oonstructmg this grwt work was committed 
to Mougel Bey, a French engineer of ^ility, who designed and 
constructed the great barrage across the two branches 
of the Nile at the apex of the delta, about 12 m. north 
of Cairo (fig. 2). It was built to consist of two bridges — 
one over the eastern or Damietta branch of the river having 
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the British occupation. The western, or Behera, canal was dug, 
but within Its first 50 m it passes through desert, and sand dnfted 
into It. Corvies of 20,000 men used to be forced to clear it out 
year after year, but at last it was abandoned. Thus the whole 
system broke down, the barrage was pronounced a failure, 
and attention was turned to watering Lower Egypt by a system 
of gigantic pumps, to raise the water from the nver and dis- 
charge It into a system of shallow surface-canals, at an annual 
cost of about £250,000, while the cost of the pumps was estimated 
at £700,000. Negotiations were on foot for carrying out this 
system when the British engineers arrived in Egypt. They 
soon resolved that it would be very much better if the onginal 
scheme of using the barrage could be earned out, and after 
a careful examination of the work they were satisfied that this 
could be done. The barrage rests entirely on the alluvial bed 
of the Nile. Nothing more solid than strata of sand and mud 
is to be found for more than 200 ft below the nver. It was 
out of the question, therefore, to think of founding on solid 
material, and yet it was desired to have a head of water of 
13 or 14 ft. upon the work. Of course, with such a pressure 
as this, there was likely to be percolation under the founda- 
tions and a washmg-out of the soil. It had to be considered 
whether this percolation could best be checked by laying a 
solid wall across the river, going down to 50 or 60 ft. below its 
bed, or by spreading out the foundations above and below the 
bndge, so as to form one broad water-tight floormg — a system 
practised with eminent success by Sir Arthur Cotton in Southern 
India It was decided to adopt the latter system As originally 
designed, the flooring of the barrage from up-stream to down- 
stream face was in 50 ft. wide, the distance which had to 
be travelled by water percolating under the foundations. This 
width of flooring was doubled to 223 ft., and along the up- 
stream face a line of sheet piling was driven 16 ft. deep. Over 
the old flooring was superposed 15 in. of the best rubble masonry, 
an ashlar floor of blocks of close-grained trachyte bemg laid 
directly under the bridge, where the action was severest. The 
working season lasted only from the end of November to the 
end of June, while the Nile was low ; and the difficulty of gettipg 
in the foundations was increased, as, in the interests of irrigation 
and to supply the Menufia canal, water was held up every 
season while the work was in progress to as much as 10 ft. The 
work was begun in 1886, and completed in June 1890. More- 
over, m the meantime the eastern, or Tewfikia, canal was 
dug and supplied with the necessary masonry works for a 
distance of 23 m., to where it fed the network of old canals. 
The western, or Behera, canal was thoroughly cleared out and 
remodelled j and thus the whole delta irrigation was supplied 
from above the barrage. 

The outlay on the barrage between 1883 and 1891 amounted 
to about £460,000, The average cotton crop for the 5 years 
preceding 1884 amounted to 123,000 tons, for the 5 years ending 
1898 It amounted to 251,200 tons. At the low rate of £40 per 
ton, this means an annual increase to the wealth of Lower 
Egypt of £5,128,000. Since 1890 the barrage has done its 
duty without accident, but a work of such vast importance 
to Lower Egypt required to be placed beyond all risk It 
having been found that considerable hollow spaces existed 
below the foundations of some of the piers, five bore-holes from 
the top of the roadway were pierced vertically through each 
pier of both barrages, and similar holes were drilled at intervals 
along all the lock walls Down these holes cement grout was 
injected under high pressure on the system of Mr ELinipple. 
The work was successfully carried out dunng the seasons 1896 
to 1898. During the summer of 1898 the Rosetta barrage was 
worked under a pressure of 14 ft. But this was looked on as too 
near the limit of safety to be relied on, and in 1899 subsidiarj^- weirs 
were started across both branches of the nver a short dutance 
below the two barrages. These were estimated to cost £530,000 
altogether, and were to stand 10 *8 ft. above the river’s bed, 
allowing the water-surface up-stream of the barrage to be raised 
7 2 ft., while the pressure on that work itself would not exceed 
xo ft. These weirs were satisfactonly completed in 1901. 


The barrage is the greatest, but by no means the only im- 
portant masonry work in Lower Egypt. Numerous regulating 
bridges and locks have been built to give absolute control 
of the water and facilities for navigation; and since 1901 a 
second weir has been constructed opposite Zifta, across the 
Damietta branch of the Nile, to improve the irrigation of the 
Dakhiha provmce. 

In the earlier section of this article it is explained how necessary 
it IS that irrigation should always be accompanied by drainage 
This had been totally neglected m Egypt , but very large sums 
have been spent on it, and the country is now covered with 
a network of drains nearly as complete as that of the canals. 

The ancient system of basin irrigation is still pursued in 
Upper Egypt, though by the end of 1907 over 320,000 feddans 
of land formerly under basin irrigation had been 
given, at a cost of over ££3,000,000, perennial irnga- irrigmtioa 
tion This conversion work was earned out in the ot upper 
provinces situated between Cairo and Assiut, a region 
sometimes designated Middle Egypt. The ancient system 
seems simple enough ; but m order really to flood the whole 
Nile Valley during seasons of defective as well as favourable 
floods, a system of regulating sluices, culverts and syphons 
is necessary ; and for want of such a system it was found, in 
the feeble flood of 1888, that there was an area of 260,000 acres 
over which the water never flowed. This cost a loss of land 
revenue of about £300,000, while the loss of the whole season’s 
crop to the farmer was of course much greater. The attention 
of the British engineers was then called to this serious calamity ; 
and fortunately for Egypt there was serving in the country 
Col. J. C. Ross, R.E., an officer who had devoted many years 
of hard work to the irrigation of the North-West Provinces 
of India, and who possessed quite a special knowledge as well 
as a glowmg enthusiasm for the subject. Fortunately, too, 
It was possible to supply him with the necessary funds to com- 
plete and remodel the canal system. When the surface-water 
of a river is higher than the fields right and left, there is nothing 
easier than to breach the embankments and flood the fields — 
in fact. It may be more difficult to prevent their being flooded 
than to flood them — but m ordinary floods the Nile is never 
higher than all the bordering lands, and in years of feeble flood 
It IS higher than none of them. To water the valley, there- 
fore, it IS necessary to construct canals having bed-slopes less 
than that of the river, along which the water flows until its 
surface is higher than' that of the fields If, for instance, the 
slope of the river be 4 in. per mile, and that of the canal 2 m. 
it IS evident that at the end of a mile the water in the canal 
will be 2 in higher than in the river; and if the surface of 
the land is 3 ft. higher than that of the river, the canal, gaining 
on it at 2 m. per mile, will reach the surface in 18 m., and from 
thence onwards will be above the adjoining fields. But to 
irrigate this upper 18 m., water must either be raised artificially, 
or supplied from another canal taking its source 18 m. farther 
up. This would, however, involve the country in ^eat lengths 
of canal between the nver and the field, and circumstances 
are not so unfavourable as this. Owing to the deltaic nature 
of the Nile Valley, the fields on the banks are 3 ft. above the 
flood, at 2 m. away from the banks they may not be more 
than 1 ft. above that level, so that the canal, gaining 2 in. per 
mile and receding from the river, will command the country 
in 6 m. The slope of the river, moreover, is taken in its winding 
course ; and if it is 4 in. per mile, the slope of the axis of the 
valley parallel to which the canals may be madte to flow is at 
least 6 in per mile, so that a canal with a slope of 2 in. gams 
4 in. per mile. 

The system of having one canal overlapping another has one 
difficulty to contend with. Occasionafly the desert cliffs and 
slopes ooroe right down to the rivor, and it is difficult, if not 
impossible, toOarry the higher-level canals past these obstructions. 
It should also be noticed that on the hi^er strip bordering the 
river it is ^ CQ^Ojti to take advantage of its nearness fo raise 
water by pumps, Or oUicr machinery, and thereby to grow 
valuable cropi of sugar-cane, make or vi^tables. When the 
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river rises, these crops, which often form a very important 
part of the year’s produce and are termed Nabdri, are still in 
the ground, and they require water m moderate and regulated 
quantities, m contradistinction to the wholesale flooding of the 
Mts beyond Fig. 3 will serve to explain this system of irriga- 
tion, the firm lines representing canals, the dotted Imes embtmk- 
ments. It will be seen, begmning on the east or right bank of 
the river, that a high-level canal from an upper system is carried 
past a steep slope, where perhaps it is cut entirely out of rock, 
and It divides mto two, ITie right branch waters all the desert 
slopes within its reach and level. The left branch passes, by 
a syphon aqueduct, under what is the mam canal of the system, 
taken from the river close at hand (and therefore at a lower 
level). This left branch irrigates the Nabdrt on the high lands 
bordering the nver. In years of very favourable flood this 
high-level canal would not be wanted at all • the irrigation could 
be done from the main canal, and with this great advantage, 
that the mam canal water would carry with it much more 
fertilizing matter than would be got from the tail of the high- 
level canal, which left the river perhaps 25 m. up. The main 
tanal flows freely over the flats C and D, and. if the flood is good, 
over B and part of A. It is carried round the next desert point, 
and to the north becomes the high-level canal. The masonry 


works required for this system are a syphon to pass the high 
level under the main canal near its head, bridges fitted with 
sluices where each canal passes under an embankment, and an 
escape weir at the tail of the system, just south of the desert 
point, to return surplus water to the river. Turning to the left 
bank, there is the same high-level canal from the upper system 
irrigating the basins K, P and L, as well as the large basin E 
in such years as it cannot be irrigated from the mam canal. 
Here there are two mam canals — one following the river, irrigat- 
ing a series of smaller basms, and throwmg out a branch to its 
left, the other passing under the desert slopes and supplying 
the basins F, G, H and S, For this system two syphons will be 
required near the head, regulatmg bridges under all the embank- 
ments, and an escape weir back mto the nver. 

In ^e years following 1888 about loo new masonry works of 
this kind were built in Upper Egypt, nearly 400 m. of new canal 
were dug, and nearly 300 m. of old canal were enlaiged and 
deepened. The result has been, as already stated, that with a 
complete failure of the Nile flood the loss to the country has been 
trifling compared with that of 1877 

The first exception in Upper Egypt to the basin system of 
imgation was due to the Khedive Ismail. The khedive, havii^ 
acquired vast estates in the provinces of Assiut, Miniah, Beni- 
Suef and the Fayiim, resolved to grow sugar-cane on a very lai^ 
scale, and with this object constructed a very important perennial 
canal, named the Ibrahimia, taking out of the left bank of the 
Nile at the town of Assiut, and flowing parallel to the river for 
about 200 m., with an iniportant branch whidi irrigates the 
Fayian. This canal was badly constructed, and by entirely 
blocking the drainage of the valley did a great deal of harm 
to the umds. Most of its defects had been remedied, but one 


remained. There bemg at its head no weir across the Nile, 
the water in the Ibrahimia canal used to rise and fall with that 
of the nver, and so the supply was apt to run short during the 
hottest months, as was the case with the canals of Lower Egypt 
before the barrage was built To supply the Ibrahimia canal 
at all during low Nile, it had been necessary to carry on dredging 
operations at an annual cost of about £12,000. This has now 
been rectified, m the same way as m I^wer Egypt, by the 
construction of a weir across the Nile, intended to 
give complete control over the river and to raise the Watrmm^ 
water-surface 8*2 ft. The Assiut weir is constructed Baam 
on a design very similar to that of the barrage m Barrmga. 
Lower Egypt. It consists of a bndge of in aiches, each 5 
metres span, with piers of 2 metres thickness In each arch are 
fitted two gates. There is a lock 80 metres long and 16 metres 
wide at the left or western end of the weir, and adjoining it 
are the regulating sluices of the Ibrahimia canal The Assiut 
weir across the Nile is just about half a mile long. The work 
was begun at the end of 1898 and finished eaily in ipos—m 
time to avert over a large area the disastrous effects which 
would otherwise have resulted from the low Nile of tliat year 
The money value of the crops saved by the closing of the weir 
was not less than ££690,000. The conversion of the lands north 
of Assiut from basin to perennial irrigation began 
immediately after the completion of the Assiut weir 
and was finished by the end of 1908. To render the 
basin lands of the Kena province independent of the 
flood being bad or good, another barrage was built 
across the Nile at Esna at a cost of £1,000,000. This 
work was be^n in 1906 and completed in 1909. 

These works, as well as that in Lower Egypt, are 
intended to raise the water-surface above it, and to 
control the distribution of its supply, but m 
no way to store that supply. The idea of 
ponding up the superfluous flood discharge of the river 
IS not a new one, and if Herodotus is to be believed, 
It was a system actually pursued at a very early 
period of Egyptian history, when I.,ake Moeris in the 
Fayum was filled at each Nile flood, and drawn upon 
as the river ran down. When British engineers first 
undertook the management of Egyptian irngation 
many representations were made to them of the ad- 
vantage of storing the Nile water ; but they consistently 
maintained that before entering on that subject it was their 
duty to utilize every drop of the water at their disposal. This 
seemed all the more evident, as at that time financial reasons 
made the construction of a costly Nile dam out of the question. 
Every year, however, between 1890 and 1902 the supply of the 
Nile during May and June was actually exhausted, no water 
at all flowing then out into the sea In these years, too, owing 
to the extension of drainage works, the irrigable area of Egypt 
was greatly enlarged, so that if perennial cultivation was at all 
to be mcreased, it was necessary to increase the volume of the 
nver, and this could only be done by stonng up the flood supply. 
The first difficulty that presented itself in carrying this out, 
was that dunng the months of highest flood the Nile is .so charged 
with alluvial matter that to pond it up then would inevitably 
lead to a deposit of silt in the reservoir, which would in no great 
number of years fill it up. It was found, however, that the 
flood water was comparatively free from deposit by the middle 
of November, while the river was still so high that, without 
mjuni^ the im^ation, water might go on being stored up until 
March. Accordingly, when it was determined to construct 
a dam, it was decided that it should be supplied with sluices 
large enough to discharge unchecked the whole volume of the 
river as it comes down until the middle of November, and then 
to begin the storage. 

The site selected for the great Nile dam was at the head 
of the First Cataract above .^suan. A dyke of syenite granite 
here crosses the t^lley, so hard that the river had nowhere 
scoured a deep channel through it, and so it was found possible 
to construct the dam entirely in the open air, without the 
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necessity of laying under-water foundations Tlte length of the 
dam IS about 6400 ft — nearly i i m. The greatest head of water 
in It IS 65 ft. It is pierced by 140 under-sluices of 
IfwM ^ upper-sluices, each of 75 sq 

ft, Inese, when fully open, are capable of discharging 
the ordinary maximum Nile flood of 350,000 cub. ft. 
per second, with a velocity of 15 6 ft. per second and a bead 
of 6 6 ft. The top width of the dam is *3 ft , the bottom width 
at the deepest part about 82 ft. On the left flank of the dam 
there is a canal, provided with four locks, each 36a by 31 ft. 
m area, so that navigation is possiUe at ail seasons. The 
storage capacity of the reservoir is about 3,750,000 millions 
of cub. ft., which creates a lake extending up the Nile Valley 
for about 200 m. The reservoir is filled yearly by March , after 
that the volume reaching the reservoir from the south is passed 
on through the sluices In May, or earlier when the nver is 
late in rising, when the demand for water increases, first the upper 
and then the under sluices are gradually opened, so as to increase 
the nver supply, until July, when all the gates are open, to allow 
of the free passage of the flood On the xoth of December 

1902 this ma^ificent work was completed The engineer 
who designed it was Sir W. Willcocks. The contractors were 
Messrs John Aird & Co , the contract price being £2,000,000 
The financial treaties in which the Egyptian government were 
bound up prevented their ever paying so large a sum as this 
within five years ; but a company was formed in London to 
advance periodically the sum due to the contractors, on receipt 
from the government of Egypt of promissory notes to pay sixty 
half-yearly instalments of £78,613, beginning on the ist of July 

1903 Protective works downstream of the dam were com- 
pleted m 1906 at a cost of about ££304,000. It had been at 
first intended to raise the dam to a height which would have 
involved the submergence, for some montlis of every year, 
of the Philae temples, situated on an island just upstream 
of the dam. Had the natives of Egypt been a^ed to choose 
between the preservation of Ptolemy’s famed temple and the 
benefit to be derived from a considerable additional depth of 
water storage, there can be no question that they would have 
preferred the latter ; but they were not consulted, and the 
classical sentiment and artistic beauty of the place, skilfully 
pleaded by archaeologists and artists, prevailed. In 1907, 
however, it was decided to carry out the plan as oiigmally 
proposed and raise the dam 26 ft. higher. This would increase 
the storage capacity 2| times, or to about 9,375,000 milhons 
of cubic feet. 

There is no middle course of farmmg m Egypt between 
irrigation and desert. No assessment can be levied on lands 
which have not been watered, and the law of Egypt requires 
that in Older to render land liable to taxation the water during 
the Nile flood must have flowed naturally over it. It is not 
enough that it should be pumped on to the land at the expense 
of the landowner. The tax usually levied is from £1 to £2 
per acre. 

See Sir W Willcocks, Egyptian Irrigation (2nd ed , 2899) , Sir 
C C Scott-Moncrieff, lUctures on Irrigation tn Egypt. Professional 
Papers on the Corps of Royal Engineers, vol, xuc (London, 1893) ; 
Sir W. Garstin, Report upon the Bastn of the Upper Nile. Egypt No. 2 
(1904). 

V. Allusion has already been made to the irrigation 

of India. The year 1878, which saw the end of a most disastrous 
famine, may be considered as the commencement of a new era 
as regards irrigation. It had at last been recognized that such 
famines must be expected to occur at no very long intervals 
of time, and that the cost of relief operations must not be met 
by increasing the permanent debt on the country, but by the 
creation of a famine relief and a famine insurance fund. For 
this purpose it was fixed that there should be an annual provision 
of Rx 1,500,000, to be spent on : (i) relief, (a) protective works, 
(3) reduction of debt. Among protective wor^ the first place 
was given to works of irrigation. These works were divided 
mto three classes: (1.) productive works; (it.) protective 
works ; (in.) minor works. 

Productive works, as their name implies, are such as may 


reasonably be expected to be remunerative, and they include 
all the larger irrigation systems Theur capital cost is provided 
from loan funds, and not from the relief funds mentioned above. 
In the seventeen years ending 1896-1897 the capital expenditure 
on such works was Rx. 10,954,948, including a sum of Rx.1,742,246 
paid to the Madras Irrigation Company as the price of the 
Kurnool-Cuddapah canal, a work which can never be financially 
productive, but which nevertheless did good service m the 
famme of 1896-1897 by irrigating 87,226 acres. In the famine 
year 1877-1878 the area irrigated l^ productive canals was 
5,171497 acres In the famme year 1896-1897 the area was 
9,571,779 acres, mcluding an area of 123,087 acres irrigated on 
the Swat river canal in the Punjab. The revenue of the year 
1879-1880 was nearly 6 % on the capital outlay. In 1897-1898 
It was 7i%. In the same seventeen years Rx.z, 099,253 were 
spent on the construction of protective irrigation works, not 
expected to be directly remunerative, but of great value during 
faimne years On four works of this class were spent Rx i ,649,823, 
which m 1896-1897 irrigated 200,733 acres, a valuable return 
then, although m an ordinary year their gross revenue does 
not cover their working expenses. Minor works may be divided 
into those for which capital accounts have been kept and those 
where they have not. In the seventeen years ending 1896-1897, 
Rx 827,214 were spent on the former, and during that year 
they yielded a return of 9 13 % In the same year the irrigation 
effected by minor works of all sorts showed the large area 
of 7,442,990 acres Such are the general statistics of outlay, 
revenue and irrigated area up to the end of 1896-1897. The 
government might well be congratulated on having through 
artificial means ensured in that year of widespread drought 
and famme the cultivation of 27,326 sq m , a large tract even 
m so large a country as India And progress has been steadily 
made in subsequent years 

Some description will now be given of the chief of these 
irrigation works Begmning with the Punjab, the province 
in which most progress has been made, the great Sutlej canal, 
which irrigates the country to the left of that river, was opened 
in 1882, and the Western Jumna canal (perhaps the oldest in 
India) was extended into the dry Hissar and Sirsa districts, 
and generally improved so as to increase by nearly 50 % its 
area of irrigation between 1878 and 1897. Perhaps this is as 
much as can well be done with the water at command for the 
country between the Sutlej and the Jumna, and it is enough 
to secure it for ever from famine The Ban Doab canal, which 
irrigates the Gurdaspur, Amritsar and Lahore districts, has been 
enlarged and extended so as to double its irrigation since it was 
projected m 1877-1878. The Chenab canal, the largest in India 
and the most profitable, was only begun in 1889. It was designed 
to command an area of about 2J million acres, and to irrigate 
annually rather less than half that area. This canal flows 
through land that in 1889 was practically desert. From the 
first arrangements were made for bringing colonists in from 
the more congested parts of India. The colonization began in 
1892. Nine years later this canal watered 1,830,525 acres. 
The population of the immigrant colony was 792,666, consisting 
mamly of thriving and prosperous peasants with occupancy 
rights in holdi^s of about 28 acres each. The direct revenue 
of this canal in 1906 was 26% on the capital outlay. The 
JUelum canal was opened on the 30th of October 1901. It is 
a smaller work than the Chenab, but it is calculated to command 
1,130,000 acres, of which at least half will be watered annually. 
A much smaller work, but one of great mteregt, is the Swat 
nver canal in the Peshawar valley. It was never expected that 
this would be a remunerative work, but it was bought for 
political reasons expedient to construct it in order to induce 
turbulent frontier tribes to settle down into peaceful agriculture. 
This has h^d a great measure of success, and the canal itself 
has proved remunerative, irrigating 123,000 acres in 1896-1897. 
A much greater scheme than any of the above is that of the 
Smd Sagar canal, projected from the left bank of the Indus 
opposite ICalabtgh, to irrigate i,^ofiOo acres at a cost of 
Rx.6/»oo,ooo. Another great canal scheme for the Punjab 
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proposed to tak» off from the right bank of the Sptlej, and to In the five years preceding 1901-1903 the average irrigated area 
im^te about 6oo/>oo acres in the Montgomery and Multan was 463,181 acres, and dunn|; that year the area was 555,156 
districts, at a cost of Rx 3,500,000. These three last projects acres, the maximum evwr attained. 

would add 3,774,000 acres to the irrigated area of the province, The canal system of Orissa was never expected to be re- 
and as they would flow through tracts almost unpeopled, they munerative, since in five years out of six the local ramfall is 
would afford a most valuable outlet for the congested districts sufficient for the rice crop. In 1878-1879 the area irrigated was 
of northern India. In addition to these great perennial canals, 111,250 acres, and the outlay up to date was Rx.1,750,000. In 
much has been done since 1878 in enlarging and extending 1900-1901 the area was 303,540 acres, the highest ever attained, 
what are known as the “ inundation canids ” of the Punjab, and the capita outlay amounted to Rx.2,633,703. It should 
which utilize the flood waters m the rivers during the monsoon be mentioned m favour of these canals that although the irriga- 
season and are dry at other times. By these canals large portions tion is not of yearly value, they supply very important water 
of country throughout most of the Punjab are brought under communication through a province which, from its natural 
cultivation, and the area thus watered has increased from configuration, is not likely to be soon inversected by railways, 
about i8o,ooo to 500,000 acres since 1878. If, moreover, such a famine were again to occur in Onssa as that 

It IS on inundation canals such as these that the whole cultiva- of 1866-1867, there would be no doubt of the value of tliese fine 
tion of Smd depends. In 1878 the area was about 1,500,000 canals. 

acres ; in 1896-1897 it liad mcreased to 2,484,000 acres. This In the Madras presidency and in Mysore irrigation has long 

increase was not due to famme in Sind, for that ramlcss province assumed a great importance, and the engineering works of 
depends always on the Indus, as Egypt does on the Nile, and the three great deltas of the Godavari, Kistna and Cauvery, 
where there 18 no rainfall there can be no drought. But the famine the outcome of the genius and indefatigable enthusiasm of 
prices obtained for agricultural produce doubtless gave an im- Sir Arthur Cotton, have always been quoted as showing what 
petus to cultivation. In Smd, too, there is room for much m- a boon urigation is to a country. In 1878 the total area of 
crease of irrigation. It has been proposed to construct two irrigation m the Madras presidency amounted to about 5,000,000 
new canals, the Jamrao and the Shikirpur, and to improve and acres. The irrigation of tlie eight productive systems was 
extend three existing canals — Nasrat, Naulakhi and Dad 1,680,178 acres, and the revenue Kx 739,778 In 1898 there 

The total cost of these five projects, some of which are now were ten of these systems, with an irrigation area, as shown 

m progress, was estimated at Rx. 1,596,682, and the extension by the accompanying table, of 2,685,915 acres, and a revenue 
of irrigation at 660,563 acres of Rx 1,163,268 : 

Turning from the basin of the 
Indus to that of the Ganges, 
the commissioners appointed to 
report on the famme of 1896-1897 
found that m the country be- 
tween the Ganges and the Jumna 
little w'as left to be done l^yond 
the completion of some distribu- 
tary channels The East India 
Company ’sgreat work, the Ganges 
canal, constructed between 1840 
and 1854 before there was a mile 
of railway open m India, still 
holds Its place unsurpassed 
among later irrigation work for 
boldness of design and complete- 
ness of execution, a lasting monu- 
ment to the genius of Sir Proby 
Cautley, an officer of the Bengal 
Artillery, but a born engineer. 

Ever since 1870 consideration has 
been given to projects for irrigat- 
ing the fertile province of Oudh by 
means of a great canal to be drawn 
from the nver Sarda The water is there in abundance, the land is In the three great deltas, and the small southern one that 
well adapted for irrigation, but as there is a considerable rainfall, depends on the Snvaikuntam weir over the nver Tumbraparni, 
it IS doubtful whelJ^er the scheme would pwove remunerative, extension and improvement works have been earned on llie 
and a large section of the landowners have hitherto opposed it, as Sangam and Pennar systems depend on two weirs on the river 
hkely to waterlog the country. Among the four protective works Pennar in the Nellore district, the former about 18 m. above 
of irrigation which were said above to have irrigated 200,733 the latter just below the town of Nellore. The former 
acres in 1896-1897, one of the most important is the Betwa canal, irrigates on the left, the latter on the right bank of the nver. 
in the parched distnet of Bundelkhand. This canal has cost This distnet suffered severely in the famine of 1877-1878, and 
Rx.428,o86, and causes an annual loss to the state m interest the irrigation works were started in consequence. The Banir 
and working expenses of about Rx 20,000. It irrigated, how^ tank system in the Salem distnet was also constructed after 
ever, in 18^1897 an area of 87,306 acres, raising crops valued the famine of 1877-1878. As yet it has not fulfilled expectations 
at Rx.231,081, or half the cost of the canal, so it may be said Itie Periyar scheme has for its object both the addition of 
to have justified its oonstniction. A similar canal ffom the new irrigation and the safeguarding of that which ex^ts in 
river Ken in the same distnet has been constructed. Pro- the distnet of Madura, a plain watered by means of a great 
ceeding farther east, we find very satisfactory progress in the number of shallow tanks <bawing their supply from a very 
HTigation of southern Behar, effected by the costly system of uncertain river, the Voigai. This nver takes its rise on the 
canals drawn from the nver Sone. In 1877-1878 these canals eastern slopes of the Ghat range of mountains, and just opposite 
irrigated 241,790 acres. Rapid progress was not expected to it, on the western face of the range, is the source of the river 
here, and 792/000 acres was ^culated os being the maximum Penyar. The rainfall on the west very much exceeds that on 
area that couM be covered with the water supply available, the east, and the Penyar used to find its way by a short torrent 


Irrigation 

Area 

Watered 

Total 

Revenue 

Total 

Expenditure 

Net 

Revenue 

Capital 

and 

Indirect 

Charges 

Percentage 
of Net 
Revenue 
to Capital 

Major Works 

1 Godavari Della 

2 Kisiaa Delta 

3 Pennar Weir System 

4 Sangam Sysiem 
^ Kurnool Canal 

6 Barur Tank System 

7 Cauvery Delta 

8 Snvaikuntam System 
g Penyar Project 

10 Rusiukulya Canal . 

.\cres 

779,435 

5-»o,373 

70,464 

76,277 

47,008 

4,421 

989,808 

41,668 

89,1431 
67,318 1 

Ux 

328,443 

254,579 

28,160 
32,627 
15,622 
1,162 
434.346 
» 9,349 
37,526 
11,454 

Kx 

68,376 

74,142 

5.037 

7.037 

12,404 

385 

43.464 

4,C8 o 

10,751 

3.678 

«x 

260,067 

180,437 

23,123 

25,590 

3,218 

777 

390,882 

14,669 

26,775 

7,776 

K\ 

1,297,807 

1,3x9,160 

189,019 

385,601 

2,171,740 

4,250 

199,458 

147,192 

852,014 

464,423 

19 15 
13‘i8 

7 

3 68 

15 

* 39 

44 87 

5 45 

27 

•54 

lotal . . . . 

2,685,915 

1,163,268 

229,954 

933,314 

7,032,470 

7 88 

Minor Works 

23 Works for which Capital 

1 and Revenue Accotuits 

1 are kept 

Mmor Works for which such 
Accounts are not kept . 

535,813 

3,131.009 

200,558 

830,175 

1 

34,655 

193.295 

165,903 

636,880 

>,693,878 

4 44 

Grand Total 

6.352,737^ 

2,194,001 

457.904 

1,736,097 i 
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course to the sea, rendering no service to mankind. Its upper 
waters are now stemmed by a masonry dam 178 ft high, forming 
a large lake, at the eastern end of which is a tunnel 5700 ft. 
long, piercing the watershed and discharging 1600 cub. ft. 
per second down the eastern side of the mountains into the 
river Vaigai, No bolder or more original work of irrigation 
has been carried out in India, and the credit of it is due to 
Colonel J Pennycuick, C.S.I. The dam and tunnel were works 
of unusual difficulty The country was roadless and uninhabited 
save by wild beasts, and fever and cholera made sad havoc 
of the working parties ; but it was successfully accomplished. 
The last of those given in the table above was not expected to 
be remunerative, but it should prove a valuable protective 
against famine. The system consists of weirs over the rivers 
Gulleri, Mahanadi and Rushikulya in the backward province 
of Ganjam, south of Orissa From these weirs flow canals 
altogether about 127 m long, which, in connexion with two 
large reservoirs, are capable of irrigating 120,000 acres In 1901 
the works, though incomplete, already irrigated 67,318 acres 

In addition to all these great engineering systems, southern 
India is covered with minor works of irrigation, some drawn 
from springs in the sandy beds of rivers, some from the rainfall 
of J sq. m. ponded up in a valley. In other cases tanks are 
fed from neighbouring streams, and the greatest ingenuity 
IS displayed in preventing the precious water from going to 
waste 

Allusion has been already made to the canals of Sind Else- 
where in the Bombay presidency, in the Deccan and Gujarat, 
there are fewer facilities for irrigation tnan in other parts of 
India The rivers are generally of uncertain volume. The 
cost of storage works is very great. The population is back- 
ward, and the black soil is of a nature that in ordinary years 
can raise fan crops of cotton, millet and maize without artificial 
watering. Up to the end of 1896-1897 the capital spent on the 
irrigation works of the Deccan and Gujarat was Rx 2,616,959 
The area irrigated that year was 262,830 acres The most 
important works are the Mutha and Nira canals in the Poona 
district. 

In Upper Burma three productive irrigation works were 
planned at the opening of the century — the Mandalay, the 
Shwebo, and the Mon canals, of which the first was estimated 
to cost Rx 323,280, and to irrigate 72,000 acres. The area 
estimated from the whole three projects is 262,000 acres, situated 
in the only part of Burma that is considered liable to famine 

In 1901, after years of disastrous drought and famine, the 
government of India appointed a commission to examine 
throughout all India what could be done by irrigation to alleviate 
the horrors of famine. Up to that time it had been the principle 
of the government not to borrow money for the execution of 
irrigation works unless there was a reasonable expectation that 
within a few years they would give a return of 4 or 5 % on the 
capital outlay. In 1901 the government took larger views. 
It was found that although some irrigation works (especially 
in the Bombay Deccan) would never yield a direct return of 
4 or 5 %, still in a famine year they might be the means of 
producing a crop which would go far to do away with the 
necessity for spending enormous sums on famine relief. In the 
Sholapur district of Bombay, for instance, about three years’ 
revenue was spent on relief dunng the famine of 1901 An 
expenditure of ten years’ revenue on irrigation works might 
have done away for all future time with the necessity for the 
greater part of this outlay. The Irrigation Commission of 1901- 
X903 published a very exhaustive report after a careful study 
of every part of India. While emphatically asserting that 
irrigation alone could never prevent famine, they recommended 
an outlay of ;f45,ooo,ooo spread over a period of 25 years. 

See also A nnual Reports Irrtftttton Department Local Governments of 
India ; Reports of the Indian Famine Commissions of 187S, iS^ and 
/go/, Sir Hanbury Brown, Imgatton, its Pnnafies and P^Hce 
(IwOndon, 1907). 

VI. Untied States . — At the opening of the 20th century, 
during Itfr Roosevelt’s presidency, the new “ Conservation ” 


policy {i.e. conservation of natural resources by federal initiative 
and control), to which he gave so much impetus and encourage- 
ment, brought the extension of imgation works in the Umted 
States to the front in American statecraft (see Vrooman, Mr 
Roosevelt, Dynamic Geographer, 1909)* Though the carrying 
out of this policy on a large scale was hampered by many 
difficulties, the subject was made definitely one of national 
importance. 

On account of the aridity of the climate throughout the greater 
part of the western third of the Umted States, the practice of 
agriculture is dependent upon an artificial supply of water. 
On most of the country west of the 97th meridian and extending 
to the Pacific Ocean less than 20 m. of rain falls each year. 
The most notable exceptions are m the case of a narrow strip 
west of the Cascade Range and of some of the higher mountain 
masses. In ordmary years the climate is too dry for successful 
cultivation of the field crops, although under favourable condi- 
tions of soil and cultivation there are certain areas where cereals 
are grown by what is known as “ dry farming.” The progress 
in irrigation up to the end of the 19th century was spasmodic 
but on the whole steady. The eleventh census of the United 
States, 1890, showed that 3,564,416 acres were irrigated in 1889. 
This included only the lands from which crops were produced. 
Besides this, there were probably lo million acres under irnga- 
tion systems constructed in whole or m part. In 1899 the 
irrigated area in the and states and territories was more than 
twice as great as in 1889, the acreage being as follows — 


Arizona . 

185,936 

California . 

1,445,872 

Colorado 

i,6ii,27X 

Idaho 

602,568 

Montana 

951,154 

. . . . 504,168 

Nevada 

New Mexico 

203,893 

Oregon . 
Utali . . 

388,310 

. . . . 629,293 

Washington 

135,470 

. . . 605,878 

Total 7,263,8x3 

Wyoming 


In addition to the area above given, in 1899, 273,117 acres 
were under imgation m the semi-arid region, east of the states 
above mentioned and including portions of the states of North 
and South Dakota, Nebraska, Kansas, Texas and Oklahoma. 
The greater part of these lands was imgated by canals or ditches 
built by individuab acting singly or m co-operation with their 
neighbours, or by corporations. The national and state govem- 
mertts had not built any works of reclamation excepting where 
the federal government, through the Indian department, had 
constructed irrigation ditches for Indian tnbes, notably the 
Crow Indians of Montana A few of the state governments, 
such, for example, as Colorado, had built small reservoirs 
or portions of canals from mtemal improvement funds. 

The constniction of irrigation canals and ditches was for the 
most part brought about by farmers joining to plough out or 
dig ditches from the nvers, descending on a gentle grade. Some 
of the corporations constructing works for the sale of water built 
structures of notable size, such, for example, as the Sweet-water 
and Hemet dams of southern California, the Bear nver (^al 
of Utah, and the Arizona canal, taking water from Salt river, 
Arizona. The cost of bringmg water to the land averaged 
about $8 per acre where the ordinary ditches were built. The 
owners of extensive works were charged from $12 to $20 per 
acre and upwards for so-called “ water rights,” or the privilege 
to take water from the canal, this covering cost of construction. 
Besides the first cost of construction, the irrigator was usually 
called upon to pay annually a certain -amount for maintenance, 
which might often be woi^ed out by labour on the canal. The cost 
ran^d from 50 cents to |i per acre ; or, with incorporated com- 
pames, from $1*50 to $2*50 per acre and upwards. The largest 
expense for water rights and for annual maintenance was in- 
curred in sofithmi U^fornia, where the character erf the crops, 
subh as citrua huitSy and the scarcity of the water nudee posable 
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expensive construction and heavy charges The 1^1 expense 
for the maintenance of water rights was often large be<»use 
of the mtemunable suits brought during the times of water 
scarcity. The laws regarding water in most of the arid states 
were indefinite or contradictory, being based partly on the 
common law regarding riparian rights, and partly upon the 
Spanish law allowing diversion of water from natural streams. 
Few fundamental prmdples were estabUshed, except m the 
case of the state of Wyoming, where an official was charged with 
the duty of ascertaining the amount of water in the streams and 
apportioning this to the claimants in the order of their priority 
of appropriation for beneficial use. 

It may be said that, up to the year 1900, irrigation progressed 
to such an extent that there remained few ordinary localities 
where water could not be easily or cheaply diverted from creeks 
and rivers for the cultivation of farms The claims for the avail- 
able supply from small streams, however, exceeded the water 
to be had in the latter part of the irrigating season. There 
remained large rivers and opportumties for water storage 
which could be brought under irrigation at considerable expense. 
The large canals and reservoirs built by corporations had rarely 
been successful from a financial standpoint, and irrigation con- 
struction during the latter part of the decade 1890-1899 was 
relatively small. Oviing to the difficulty and expense of securing 
water from running streams by gravity systems, a great 
variety of methods were developed of pumping water by wind- 
mills, gasoline or hot-air engines, and steam. Ordinary recipro- 
cating pumps were commonly employed, and also air lifts and 
similar devices for raising great quantities of water to a height 
of from 20 to 50 ft. For greater depths the cost was usually 
prohibitive. Throughout the Great Plains region, east of the 
Rocky Mountains, and in the broad valleys to the west, wind- 
mills were extensively used, each pumping water for from i to 
5 acres of cultivated ^ound. In a few localities, notably in 
South Dakota, the Yakima valley of Washington, San Joaquin, 
and San Bernardino valleys of California, San Luis valley of 
Colorado, and Utah valley of Utah, water from artesian wells 
was also used for the irrigation of from i to 160 acres. The total 
acreage supplied by such means was probably less than i % of 
that watered by gravity systems 

The development of irrigation was in part retarded by the 
improper or wasteful use of water. On permeable soils, especially 
those of the terrace lands along the valley.s, the soluble salts 
commonly known as alkali were gradually leached out and 
carried by the percolating waters towards the lower lands, 
where, reaching the surface, the alkali was left as a glistening 
crust or as pools of inky blackness. Farms adjacent to the nvers 
were for a time increased in richness by the alkaline salts, 
which in diffuse form might be valuable plant foods, and then 
suddenly become valueless when the concentration of alkali 
had reached a degree beyond that which the ordinary plants 
would endure. 

The situation as regards the further progress of irrigation 
on a large scale was however dominated in the early years of 
the 2oth century by the new Conservation policy Mr Roosevelt 
brought the whole subject before Congress in his message of 
the 3rd of December 1901, and thereby started what seemed 
likely to be a new sphere of Federal initiative and control. 
After refemng to the effects of forests (see Forests and 
Forestry) on water-supply, he went on as follows : — 

" The forests alone cannot fully regulate and conserve the waters of 
the and regions Great storage works are necess^ to equalize the 
flow of the streams and to save the flood waters. Their construction 
has been conclusively shown to be an undertakmg too vast for private 
efiort Nor can it be best accomplished by we mdividual states 
actum alone 

" Far-reaching interstate problems are involved, and the re- 
sources of single states would often be inadequate. It is properly 
a nattosai function, at least in some of its features. It is as right for 
the National Government to make the streams and nvers of the and 
regions useful by engineering works for water storage, as to make 
useful the rivers and harbours of the humid regions by engineering 
works of another kind The storing of the floods in reservoirs at the 
headqaarten of our nvers is but an mUargement of our present policy 


of nver control, under which levees at e built on the lower reaches of 
the same streams 

" The government should construct and maintain these reservoirs 
as it does other public works Wheie their purpose is to regulate the 
flow of streams, the water should be turned freely into the channels 
m the dxy season, to take the same course under the same laws as the 
natural flow 

" The reclamation of the unsettled arid public lands presents a 
different problem. Here it is not enough to regulate tne flow of 
streams. The object of the government is to dispose of the land to 
settlers who will build homes upon it To accomplish the object 
water must be brought within their reach. 

" The reclamation and settlement of the and lands will ennch 
every portion of our country, just as tlxo settlement of the Ohio and 
Mississippi valleys biought prosperity to the Atlantic States The 
increase demand for manufactured articles will stimulate industrial 
production, while wider home markets and the trade of Asia will 
consume the larger food supplies and effectually prevent Western 
competition with Eastern agnculture. Indeed, the products of 
ungation will be consumed chiefly in upbuilding local centres of 
mmmg and other industries, which would otherv^e not come into 
existence at all Our people as a whole will profit, for successful 
home-makmg is but another name for the upbuilding of the nation " 

In 1902, by Act of Congress, a “ reclamation fund ” was 
created from moneys received from the sale of public lands , 
it was to be used under a “ Reclamation Service ” (part of the 
Department of the Interior) for the reclamation of and lands. 
The “ Truckee-Carson project ” for irrigation m Nevada was 
immediately begun. About thirty other government projects 
were taken m hand under the new Reclamation Service, 
m some cases involving highly interesting engineering 
problems, as in the Uncompahgre Project in Colorado. Here 
the Uncompahgre and Gunnison rivers flowed parallel, about 
10 m. apart, with a mountain range 2000 ft. high between them 
The Uncompaghre, with only a small amount of water, flowed 
through a broad and fertile valley containing several hundred 
thousand acres of cultivable soil. The Gunnison, with far more 
water, flowed through a canyon with very little land. The 
problem was to get the water from the Gunnison over the 
mountain range into the Uncompahgre valley ; and a tunnel, 
6 m. long, was cut through, resulting in 1909 m 148,000 acres 
of land being irrigated and thrown open to settlers. Similarly, 
near Yuma in Arizona, a project was undertaken for carrying 
the waters of the mam canal on the California side under the 
Colorado river by a siphon. In the report for 1907 of the 
Reclamation Service it was stated that it had dug 1881 m. of 
canals, some carrying whole nvers, like the Truckee river in 
Nevada and the North Platte m Wyoming, and had erected 
281 large structures, including the great dams m Nevada and 
the Mmidoka dam (80 ft high and 650 ft. long) in Idaho. As 
the result of the operations eight new towns had been established, 
100 m. of branch railroads constructed, and 14,000 people 
settled in what had been the desert. 

A White House conference of governors of states was held at 
Washington in May 1909, which drew up a " declaration of 
principles " for the conservation of natural resources, recommending 
the appointment of a commission by each state to co-operate with 
one another and with the Federal government ; and by the end of 
the year tbirty-six states had appointed Conservation committees 
Thus, in the first decade of the 20th century a great advance had 
been made in tiie way m which the whole problem was being viewed 
m America, though the very immensity of the jiroblcm of bringing 
the Federal power to bear on operations on so vast a scale, involving 
the limitation of private land speculation m important areas, still 
presented political difficulties of considerable ma^itudc 

IRULAS (“ Benighted ones,” from Tamil, tral, ” darkness ”), 
a semi-Hinduized forest-tribe of southern India, who are found 
mainly in North Arcot, Chinglcput, South Arcot, Tnchmopoly, 
and Malabar Wynaad. The typical Irulas of the Nilgins 
live a wild life on the lower slopes of those hills. At the 1901 
census this branch of the Irulas numbered 1915, while the total 
of so-called Irulas was returned at 86,087. 

See J. W Breeks, Prtmttive Tribes 0/ the Shlgtrts (1873) ; Ntlgtrt 
Manual, 1 214-217 ; North Arcot Manual, 1 248^49. 

IRUM, a frontier town of northern Spam, in the provmce of 
Guipuzooa, on the left bank of the river Bidassoa, opposite the 
French village of Hendaye. Pop. (1900) 9912. Irun is the 
northern terminus of the Spanish Northern railway, and a 
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thriving mdui^nal town, with ironworks, tan-yards, potteries 
and paper mills. Its principal buildings are the fine Renaissance 
parish church and the fortress-like lyth-century town hall. It 
derives its prosperity from the fact that it is the most important 
custom-house in Spain for the overland trade with the rest of 
Europe Irun is also on the chief highway for travellers and 
mails. It is the teiminus of some important narrow-gauge 
minmg railways smd steam tramways, which place it in communi- 
cation with the mining districts of Guipuzcoa and Navarre, and 
with the valuable oak, pine and beech forests of both provinces. 
There are hot mineral springs m the town. 

UtVINB, a royal, municipal and police burgh, and seaport 
of Ayrshire, ScoUand. Pop. (1901) 9607. It is situated on the 
north bank of the estuary of the Irvine, 29^ m. S W. of Glasgow 
by the Caledonian railway, with a station also on the Glasgow 
& South Western railway. It is connected with the suburb 
of Fullarton on the south side of the river by a stone bridge, 
which was built in 1746 and widened m 1827. Alexander II. 
granted it a charter, which was confirmed by Robert Bruce. 
Towards the end of the 17th century it was reckoned the third 
shippmg port in Scotland (Port Glai^ow and Leith being the 
leaders), and though its importance m this respect declined 
owing to the partial siltmg-up of the harbour, its water-borne 
trade revived after 1875, the sandy bar having been removed 
and the wharfage extended and improved. The public buildings 
include the town hall, academy (1814) and fever hospital. The 
principal historical remains are the square tower of Stanecastle 
and the ancient Seagate Castle, which contams some good speci- 
mens of Norman architecture. The industries include engine- 
making, shipbuildmg, iron- and brass-foundmg, the manufacture 
of chemicals, brewing and soap-making. Irvine unites with 
Ayr, Campbeltown, Inveraray and Oban in sendmg one member 
to parliament. The exports consist principally of coal, iron 
and chemical products, and the imports of gram, timber, lime- 
stone, ores and general produce At Dregkorn, 2 m. to the S E. 
(pop. 1155) coal and iron are worked. 

IRVINO, EDWARD (1792-1834), Scottish church divine, 
generally regarded as the founder of the “ Catholic Apostolic 
Church ” {q,v.), was bom at Annan, Dumfnesshire, on the 4th 
of August 1792. By his father’s side, who followed the occupa- 
tion of a tanner, he was descended from a family long known 
m the district, and the purity of whose Scottish lineage had been 
tinged by alliance with French Protestant refugees; but it 
was from his mother’s race, the Lowthers, farmers or small pro- 
pi ietors in Annandale, that he seems to have derived the most 
distinctive features of his personality. The first stage of his 
education was passed at a school kept by “ Peggy Paine,” a 
relation of the well-known author of the Age of Reason, after 
which he entered the Annan academy, taught by Mr Adam 
Hope, of whom there is a graphic sketch m the Reminiscences 
of Thomas Carlyle At tne age of thirteen he entered the 
university of Edinburgh. In 1809 he graduated M.A. ; and in 
1810, on the recommendation of Sir John Leshe, he was chosen 
master of an academy newly established at Haddington, where 
he became the tutor of Jane Welsh, afterwards famous as Mrs 
Carlyle. He became engaged m 1812 to Isabella Martin, whom 
m 1823 he married ; but it may be at once stated here that 
meanwhile he gradually fell m love with Jane Welsh, and she 
with him. He tried to get out of his engagement with Miss 
Martin, but was prevented by her family. If he had married 
Miss Welsh, his life, as well as hers, would have been very dif- 
ferent. It was Irving who in 1821 mtroduced Carlyle to her. 

His appomtment at Haddmgton he exchanged for a siinilar 
one at Kirkcaldy m 1812. Completing his divinity studies by a 
series of partial sessions, he was ” licensed ” to preach in June 
1815, but contmued to disdiarge his scholastic dudes for three 
years. He devoted his leisure, not oidy to mathematical and 
physical science, but to a course of reading in English literatmre, 
lus bias towards the antique in sentiment and style being 
sttongthened by a perusal of the dder classics, among w^m 
Richard Hooker was his favourite author. At ibe same time 
his love of the marvellous found gratification in the wonders 


of the Arabian Nights, and it is further characteristically related 
of him that he used to carry contmuidly m his waistcoat pocket 
a miniature copy of Ossian, passages from which he frequently 
reated with “ sonorous elocution and vehement gesticulation.” 

In the summer of 1S18 he resigned his mastership, and, m 
order to increase the probability of obtaining a permanent 
appointment m the church, took up his residence in Edmburgh. 
iUthough his exceptional method of address seems to have gained 
him the qualified approval of certain dignitaries of the church, 
the prosp^ of his obtammg a settled chaige seemed as remote 
as ever, and he was meditatmg a missionary tour in Persia when 
his departure was arrested by steps taken by Dr Chalmers, 
which, after considerable delay, resulted, m October 1819, in 
Irving being appointed his assistant and missionary in St John’s 
parish, Glasgow. Except m the case of a select few, Irving’s 
preachmg awakened little mterest among the congregation of 
Chalmers, Chalmers himself, with no partiality for its bravuras 
and flourishes, comparing it to “ Italian music, appreciated only 
by connoisseurs ” ; but as a missionary among the poorer 
classes he wielded an influence that was altogether unique. The 
benediction “ Peace be to this house,” with which, m accordance 
with apostolic usage, he greeted every dwelling he entered, was 
not mappropriate to his figure and aspect, and it is said “ took 
the people’s attention wonderfully,” the more especially after 
the magic of his personality found opportunity to reveal itself 
m close and homely intercourse. This half-success m a sub- 
ordinate sphere was, however, so far from coinciding with his 
aspirations that he had again, m the winter of 1821, begun to 
turn his attention towards missionary labour m the East, when 
the possibility of fulfilling the dream of his life was suddenly 
revealed to him by an invitation from the Caledonian church, 
Hatton Garden, London, to ” make trial and proof ” of his 
gifts before the ” remnant of the congregation which held 
together.” Over that charge he was oidained m July 1822 
Some years previously he had expressed his conviction that 
“ one of the chief needs of the age was to make inroad after Uie 
alien, to bring m the votaries of fashion, of literature, of senti- 
ment, of policy and of rank, who are content m their several 
idolatries to do without piety to God and love to Him whom He 
hath sent”; and, with an abruptness which must have produced 
on him at first an effect almost astounding, he now had the 
satisfaction of beholding these various votaries thronging to 
hear from his lips the words of wisdom which would deliver them 
from their seveial idblatries and remodel their lives according 
to the fashion of apostolic times. 

This sudden leap into popularity seems to have been occasioned 
in connexion with a veiled allusion to Irving’s striking eloquence 
made m the House of Commons by Canmng, who had been 
induced to attend his church from admiration of an expression 
m one of his prayers, quoted to him by Sir James Mackmtosh, 
His commandmg stature, the symmetry of his form, tlie dark 
and melancholy beauty of his countenance, rather rendered 
piquant than impaired by an obliquity of vision, produced an 
imposing impression even before his deep and powerful voice 
had given utterance to its melodious thunders ; and harsh and 
superficial half-truths enunciated with surpassing ease and 
grace of gesture, and not only with an air of absolute conviction 
but with the authonty of a prophetic messenger, in tones whose 
ms^ical fascination was inspired by an earnestness beyond 
all imitation of art, acquiri^ a plausibihty and importance 
which, at least while the orator spoke, made his aud^nce entirely 
foigetful of their preconceived objections against them. The 
subject-matter of his orations, and his peculiar treatment of 
his themes, no doubt also, at least at first, constituted a con- 
siderable part of his attractive influence. He had specially 
prepared himself, as he thought, for ” teaching ima^native 
men, and political m^, and legal men, and saentific men who 
bear the world in hand ” ; and he did not attempt to wm their 
attention to abstract and wom-out theolcjgw^ arguments, 
but discussed the opinions, the poetry, the jpolitics, the manners 
and custoi^ pi the tune, and tois not with i^Uosophioal com- 
prehensiveness, not m tem» of warm ^ailogy or measured blame. 
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but ol severe satire varied by fierce denunciation, and with 
a specific minuteness which was concerned primarily with 
individuals. A fire of criticism from pami:^lets, i^spapi^s and 
reviews opened on his volume of Orations, published in 1823 ; 
but the excitement produced was merely superfiaal and essen- 
tisdly evanescent. Tliough chenshi^ a strong antipathy to the 
received ecclesiastical formulas, Irving’s great aim was to revive 
the antique style of thought and sentiment which had hardened 
into these formulas, and by this means to supplant the new 
influences, the accidental and temporary moral shortcomings 
of which he detected with instinctive certainty, but whose prt^ 
found and real tendencies were utterly beyond the reach of his 
conjecture. Being thus radically at variance with the main 
current of the thought of his time, the failure of the commission 
he had undertaken was sooner or later inevitable ; and shortly 
after the openmg of his new church in Regent Square in 1827, 
he found that ‘‘ fashion had taken its departure,” and the 
church, " though always well filled,” was “ no longer crowded.” 
By this desertion his self-esteem, one of his strongest passions, 
though curiously united with singular sincerity and humility, 
was doubtless hurt to the quick ; but the wound inflicted was 
of a deeper and deadlier kind, for it confirmed him finally m 
his despair of the world’s gradual amelioration, and established 
his tendency towards supematuralism. 

For years the subject of prophecy had occupied much of 
his thoughts, and his belief in the near approach of the second 
advent had received such wonderful corroboration by the 
perusal of the work of a Jesuit priest, writing under the assumed 
Jewish name of Juan Josafat Ben-Ezra, that m 1827 he published 
a translation of it, accompanied with an eloquent preface 
Probably the religious opmions of Irving, originally m some 
respects more catholic and truer to human nature than generally 
prevailed m ecclesiastical circles, had gamed breadth and 
comprehensiveness from his intercourse with Coleridge, but 
gradually his chief interest in Coleridge’s philosophy centred 
round that which was mystical and obscure, and to it m all 
likelihood may be traced his initiation into the doctrine of 
millenananism. The first st^ of his later development, 
which resulted in the establishment of the “ Irvingite *’ or 
” Holy Catholic Apostolic Church,” m 1832, was associated 
with conferences at his fnend Henry Drummond’s seat at 
Albury concerning unfulfilled prophecy, followed by an almost 
exclusive study of the prophetical books and especially of the 
Apocalypse, and by several senes of sermons on prophecy both 
m London and the provinces, his apocalyptic lectures ih 1828 
more than crowding the largest churches of Edmburgh m the 
early summer mornings. In 1830, however, there was opened 
up to his ardent imagination a new vista into sj^ritual thmgs, 
a new hope for the age in which he lived, by the seeming actual 
revival in a remote comer of Scotland of those apostolic gifts 
of prophecy and healing which he had already in 1828 persu^ed 
himself had only been kept in abeyance by the absence of faith. 
At once he welcomed the new ” power ” with an unquestioning 
evidence which could be shaken by neither the remonstrances 
or desertion of his dearest friends, the recantation of some of 
the prmcipal agents of the ” gifts,” his own declension into a 
comparatively subordinate position, the meagre and barren 
results of tiie manifestations, nor their general 1 ejection both 
by the church and the world. His excommunication by the 
presbytery of London, m 1830, for publishing his doctrines 
regarding the humanity of Jesus Christ, and the condemnation 
of these opmions by the General Assembly of the Church of 
Scotland in the following year, were secondary episodes which 
only affected the main issue of his career in so far as they tended 
still further to isolate him from the sympathy of the church ; 
but the irregularities ” connected with the manifestation of 
the “ gifts ” g^oafly estrimged the majority of hk own coi^e- 
gation, and on the complaint of the trustees to the presbytery 
of London, whose authority tbey had formerly rejected, he was 
declared unfit to remain the minister of the National Scotch 
Omrch of Regent Square. Alter he and those who adhered 
to him (describing tiiemselves as of the Holy Catholic Apostohe 
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Church) had m 1832 removed to a new building in Newman 
Street, he was m March 1833 deposed from the ministry of the 
Church of Scotland by the presbytery of Annan on the original 
chaige of heresy. With the sanction of the ” power ” he was 
now after some delay reordained ” chief pastor of the church 
assembled in Newman Street,” but unremitting labours and 
ceaseless spiritual excitement soon completely exhausted the 
springs of his vital energy. He died, worn out and wasted 
With labour and absorbing care, while still in the prime of life, 
on the 7th of December 1834. 

The writings of Edward Irving published during his lifetime were 
For th» Oraclos of Cod, Four Orations (1823) ; For Judgment to corns 
I1823) . Babylon and Jnfidsltiy foredoomed (l8a0) ; Sermons. &c 
(3 vote., 1828) ; Exposition of the Book of Revelation (1831) , an intro- 
duction to a translation of Ben-Eera; and an introduction to 
Home's Commentary on the Psalms His collected works were pub- 
lished tn 5 volumes, edited by Gavm Carlyle. See also the article 
CaTHOUc ArosTOfUc Church. 

The Life of Edward Irving, by Mrs OUphant, appealed in 1862 in 
2 vote. Among a large numcer of biographies published previously, 
that by Washmgton Wilks {185a) has some merit. See also Haelitt's 
Spirit of the Age , Coleridge's Notes on English Divines ; Carlyle's 
Miscellanies, and Carlyle's Remimsoences, vol, 1, (1881) 

IRVINO, SIR HENRY (1838-1905), English actor, whose 
original name was John Bri^ribb, was born at Kcinton-Mande- 
ville, Somerset, on the 6th of February 1838. After a few years’ 
schooling he became a clerk to a firm of East India merchants 
in London, but he soon gave up a commercial career and 
started as an actor. On the 29th of September 1856 he made his 
first appearance at Sunderland as Gaston, duke of Orleans, 
in Bulwer Lytton’s Richelieu, billed as Henry Irving. This 
name he eventually assumed by royal licence For ten years 
he went through an arduous training in various provincial 
stock companies, acting in more than five hundred ports. By 
degrees his ability gained recognition, and m 1866 he obtained 
an engagement at the St James’s 'ITieatre, London, to play 
Doncourt m The Beliefs Stratagem A year later he joined the 
company of the newly-opened Queen’s Theatre, where he acted 
with cWles Wyndham, J. L Toole, Lionel Brough, John 
Clayton, Mr and Mrs Alfred Wigan, Ellen 'rerry and Nelly 
Farren. This was followed by short engagements at the Hay- 
market, Drury Lane and Gaiety. At last he made his first con- 
spicuous success as Digby Grant in James Albcry’s The Two 
Roses, which was produced at the Vaudeville on the 4tli of 
June 1870 and ran for 300 nights In 1871 he began his 
association with the Lyceum Theatre by an engagement under 
Bateman’s management. The fortunes of the bouse were at a 
low ebb when the tide was turned by Irving’s immediate success 
as Mathias in The Bells, a version of Erckirutnn-Chatrian’s Le 
Juif Polonais by Leopold Lewis. The play ran for 150 nights 
With Miss Bateman, Irving was seen m W G. Wills’s Charles 1 
and Eugene Aram, m Richelieu, and in 1874 in Hamlet. The 
unconventionality of this last performance, during a run of 
200 nights, aroused keen discussion, and singled him out as the 
most interesting English actor of his day. In 1875, still with 
Miss Bateman, he was seen as Macbeth j in 1876 as Othello, 
and as Philip in Tennyson’s Queen Mary j m 1877 Rickard 111 . 
and The Lyons Mad. 

In 1878 Irving opened the Lyceum under his own management. 
With E^n Terry as Ophelia and Portia, he revived Hamlet and 
{X’oduced The Merchant of Venice (1879) His Shylock was as 
much discussed as his Hamlet had been, the dignity with which 
he invested the Jew marking a departure from the tradition^ 
interpretation of the rdle, and pleasing some as much as it 
ofiended others. After the twoduction of Tennyson’s The Cup, 
a revival of Othello (m which Irving played logo to the Othello 
of Edwin Booth) and of Romeo and Juliet, there began a period 
at the Lyceum which had a potent effect on the English stage. 
The Lyceum stage management, and the briUiancy of its produc- 
tions in scenery, dressir^ and accessories, were revelations in 
the art of ntise-'m^dne. Much Ado about Nothing (1882) was 
followed by TwdfA Ni^t (1884), Olivia — ^an adaptation of 
Goldsmith’s Vicar of Wakefield by VV. G. Wills (*885) j Feeusi 
(i886>; Macbedt (i 888 ); The Dead Heart, by Watts Phillips 
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(1889) . and Ravenswood — Herman Merivale’s dramatic version 
of Scott’s Brtde of Lammermoor (1890). Fine assumptions m 1892 
of the characters of Wolsey in Heniy VJJl. and of King Lear 
were followed m 1893 ^ striking and dignified performance 

of Becket m Tennyson’s play of that name. During these years 
too, Irving, with the whole Lyceum company, paid several visits to 
America, which met with conspicuous success, and were repeated 
in succeeding years. The chief remaining novelties at the Lyceum 
during Irving’s sole managership (the theatre passed, at the 
beginning of 1899, into the hands of a limited liability company) 
were Comyns Carr’s Ktn^ Arthur in 1895 , Cymbeline, in which 
Irving played lachimo, in 1896 ; Sardou’s Madame Sans-Gette 
m 1897 , Peter the Great, a play by Laurence Irving, the actor’s 
second son, in 1898 , and Conan Doyle’s Waterloo (1894). The 
new regime at the Lyceum was sign^ized by the production of 
Sardou’s Robespierre in 1899, in which Irving reappeared after 
a serious illness, and in 1901 by an elaborate revival of Cortolanus. 
Irving’s only subsequent production in London was Sardou’s 
Dante (1903), a vast spectacular drama, staged at Drury I.ane. 
He died “on tour “ at Bradford on the 13th of October 1905, 
and was buried in Westminster Abbey. 

Both on and off the stage Irving always maintained a high 
ideal of his profession, and in 1895 he received the honour of 
knighthood, the first ever accorded an actor. He was also the 
recipient of honorary degrees from the universities of Dublin, 
Cambridge and Glasgow. His acting, apart from his genius 
as a presenter of plays, divided criticism, opinions differing as 
to the extent to which his mannerisms of voice and deportment 
interfered with or assisted the expression of his ideas. So strongly 
marked a personality as his could not help giving its own colour- 
ing to whatever part he might assume, but the richness and 
originality of this colouring at its best cannot be denied, any 
more than the spirit and intellect which characterized his render- 
ings. At the least, extraordinary versatility must be conceded 
to an actor who could satisfy exacting audiences in roles so 
widely different as Digby Grant and Louis XI., Richard III. and 
Becket, Benedick and Shylock, Mathias and Dr Primrose. 

Sir Henry Irving had two sons, Harry Brodribb (b. 1870) 
and Laurence (b. 1872). They were educated for other walks 
of life, the former for the bar, and the latter for the diplomatic 
service ; but both turned to the stage, and the elder, who had 
already established himself as the most prominent of the younger 
English actors at the time of his father’s death, went mto 
management on his own account 

IR^NG, WASHINGTON (1783-1859), American man of letters, 
was born at New York on the 3rd of April 1783. Both his 
parents were immigrants from Great Britain, his father, originally 
an officer in the merchant service, but at the time of Irving’s 
birth a considerable merchant, having come from the Orkneys, 
and his mother from Falmouth. Irving was intended for the 
legal profession, but his studies were interrupted by an illness 
necessitating a voyage to Europe, in the course of which he pro- 
ceeded as far as Rome, and made the acquaintance of Washington 
Allston. He was called to the bar upon his return, but made 
little effort to practise, preferring to amuse himself with literary 
ventures. The first of these of any importance, a satiricsd 
miscellany entitled Salmagundi, or the Whtm-Whams and 
Opinions of Launcelot Langstaff arid others, written in conjunction 
with his brother William and J K. Paulding, gave ample proof 
of his talents as a humorist. ITiese were still more conspicuously 
displayed in his next attempt, A History of New York from the 
Beginning of the World to the End of the Dutch Dynasty, by 
“ Diedrich Knickerbocker ” (2 vols , New York, 1809). The 
satire of Salmagundi had been principally local, and the original 
design of “ Knickerbocker’s ” History was only to burlesque a 
pretentious disquisition on the history of the city in a guide- 
book by Dr Samuel Mitchell. The idea expanded as Irving 
proceeded, and he ended by not merely satirizing the pedantry 
of local antiquaries, but by creating a distinct litenuy type 
out of the sohd Dutch burgher whose phlegm had long been an 
object of ridicule to the mercurial Americans. TTiough far from 
the most finished of Irving’s productions, “Knickerbocker** 


manifests the most original power, and is the most genuinely 
national in its quaintness and drollery. The very tardiness and 
prolixity of the story are skilfully made to heighten the humorous 
effect. 

Upon the death of his father, Irving had become a sleeping 
partner in his brother’s commercial house, a branch of which 
was established at Liverpool. This, combined with the restora- 
tion of peace, induced him to visit England in 181 5, when he found 
the stability of the firm seriously compromised. After some 
years of ineffectual struggle it became bankrupt. This mis- 
fortune compelled Irving to resume his pen as a means of sub- 
sistence. His reputation had preceded him to England, and the 
curiosity naturally excited by the then unwonted apparition 
of a successful American author procured him admission into 
the highest literary circles, where his popularity was ensured 
by his amiable temper and polished manners. As an American, 
moreover, he stood aloof from the political and literary disputes 
which then divided England. Campbell, Jeffrey, Moore, Scott, 
were counted among his friends, and the last-named zealously 
recommended him to the publisher Murray, who, after at first 
refusing, consented (1820) to bring out The Sketch Book of 
Geoffrey Crayon, Gent. (7 pts , New York, 1819-1820) The 
most interesting part of this work is the description of an English 
Christmas, which displays a delicate humour not unworthy 
of the writer’s evident model Addison. Some stories and 
sketches on American themes contribute to give it variety , 
of these Rip van Winkle is the most remarkable It speedily 
obtained the greatest success on both sides of the Atlantic. 
Bracebrtdge Hall, or the Humourists (2 vols , New York), a work 
purely English in subject, followed in 1822, and showed to what 
account the American observer had turned his experience of 
English country life. The humour is, nevertheless, much more 
English than American. Tales of a Traveller (4 pts ) appeared 
in 1824 at Philadelphia, and Irving, now in comfortable circum- 
stances, determined to enlarge his sphere of observation by a 
journey on the continent. After a long course of travel he 
settled down at Madrid in the house of the American consul 
Rich. His intention at the time was to translate the Coleccton 
de los Vtajes y Descubrimtentos (Madrid, 1825-1837) of Martin 
Fernandez de Navarrete ; finding, however, that this was 
rather a collection of valuable materials than a systematic 
biography, he determined to compose a biography of his own 
by its assistance, supplemented by independent researches in 
the Spanish archives. His History of the Life and Voyages of 
Christopher Columbus (London, 4 vols.) appeared m 1828, and 
obtained a merited success. The Voyages and Discoveries of 
the Companions of Columbus (Philadelphia, 1831) followed ; 
and a prolonged residence m the south of Spam gave Irving 
materials for two highly picturesque books, A Chronicle of the 
Conquest of Granada from the MSS. of [an imaginary] Fray 
Antonio Agaptda (2 vols , Philadelphia, 1829), and The Alhambra . 
a series of tales and sketches of the Moors and Spaniards (2 vols., 
Philadelphia, 1832) Previous to their appearance he had been 
appointed secretary to the embassy at London, an office as 
purely complimentary to his literary ability as the legal degree 
which he about the same time received from the university of 
Oxford. 

Returning to the Umted States in 1832, after seventeen 
years’ absence, he found his name a household word, and himself 
universally honoured as the first American who had won for his 
country recognition on equal terms in the literary repubhe. 
After the rush of tttes and public compliments*- had subsided, 
he undertook a tour in the western praines, and returning to the 
neighbourhood of New York built for hima^ a delightful retreat 
on the Hudson, to which he gave tha naoie of “ Sunnyside.” 
His acquaintance with the New York millionaire John Jacob 
Astor prompted his next imp<xtMil; vtork-y^Astoria (2 vob., 
Philadelphia, 1836), a history Ihe fur-tradmg settlement 
founded by Astor in deduced with singular literary 

ability from dry* commer^ records, imd, without laboured 
attempts at word-pamtinp;, evmcin^ a remarkable faculty for 
bringing scenha and ineiiknts vy^y before the eye. The 
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Adventures of Captain Bonneville (London and Philadelphia, 
1837), based upon the unpublished memoirs of a veteran explorer, 
was another work of the same class. In 1842 Irving was appointed 
ambassador to Spam. He spent four years in the country, 
without this time turning his residence to literary account , 
and it was not until two years after his return that Forster’s 
life of Goldsmith, by reminding him of a slight essay of his own 
which he now thought too imperfect by comparison to be 
included among his collected writings, stimulated him to the 
production of ms Life of Oliver Goldsmith, with Selections from 
his Writings (2 vols , New York, 1849). Without pretensions 
to original research, the book displays an admirable talent for 
employmg existing material to the best effect. The same may 
be said of The Lives of Mahomet and hts Successors (New York, 
2 vols , 1849-1850). Here as elsewhere Irving correctly dis- 
criminated the biographer’s provmce from the historian’s, and 
leaving the philosophical investigation of cause and effect to 
writers of Gibbon’s calibre, applied himself to represent the 
picturesque features of the age as embodied m the actions and 
utterances of its most characteristic representatives. His last 
days were devoted to his Life of George Washington (5 vols., 
1855-1859, New York and London), undertaken in an enthusi- 
astic spirit, but which the author found exhausting and his 
readers tame. His genius required a more poetical theme, 
and indeed the biographer of Washington must be at least a 
potential soldier and statesman. Irving just lived to complete 
this work, dying of heart disease at Sunnyside, on the 28th 
of November 1859. 

Although one of the chief ornaments of American literature, 
Irving is not characteristically American But he is one of the 
few authors of his period who really manifest traces of a vein 
of national peculiarity which might under other circumstances 
have been productive. “ Knickerbocker’s ” History of New 
York, although the air of mock solemnity which constitutes the 
staple of its humour is peculiar to no literature, manifests never- 
theless a power of reproducing a distinct national type. Had 
circumstances taken Irving to the West, and placed him amid a 
society teeming with quaint and genial eccentricity, he might 
possibly have been the first Western humorist, and his humour 
might have gained in depth and richness. In England, on the 
other hand, everything encouraged his natural fastidiousness; 
he became a refined writer, but by no means a robust one 
His biographies bear the stamp of genuine artistic intelligence, 
equally remote from compilation and disq^uisition. In execution 
they are almost faultless , the narrative is easy, the style 
pellucid, and the wnter’s judgment nearly always in accordance 
with the general verdict of history Without ostentation or 
affectation, he was exquisite in all things, a mirror of loyalty, 
courtesy and good taste in all his literary connexions, and 
exemplary in all the relations of domestic life He never married, 
remaining true to the memory of an early attachment blighted 
by death. 

The principal edition of Irving's works is the " Geoffrey Crayon,” 
published at New York m 1880 fii 26 vols Hxs Life and Letters was 
published by his nephew Pierre M Irving Hendon, 1862-1864, 
4 vols ; German abridgment by Adolf Laun, Berlin, 1870, 2 vols ) 
There is a good deal of miscellaneous information in a compilation 
entitled Irvtngiana (New York, i860 ) ; and W C Bryant’s memorial 
oration, though somewhat too uniformly laudatory, may be con- 
sulted with advantage It was republished m Studies of Irving (1880) 
along with C Duoley Wamer^s mtroduction to the "Geoffrey 
Crayon ” edition, and Mr G. P. Putnam's personal remmiscences of 
Irvum, which originally appeared m the Atlantic Monthly. See also 
Wasmngton Irving (i88^, by C D Warner, m the "American Men 
of Letters” series, H K mweis, American Humourists (Lemdon, 
1883). (R G) 

mVWTON, a town of Essex county, New Jersey, U.SA,, 
bordering on the S.W. side of Newark. Pop. (1900) 5255, of 
whom 993 were foreign -bom, (1905, state census) 7180 
Irvington is served by the Lehigh V^ley railroad and by electric 
railway to Newark. It is pnncipally a residential suburb of 
Newaric, but it has a small smelter (for gold and silver), and 
variotis manufactures, including textile working machinery, 
measuring rules and artisans* tools. There are large strawberry 


farms here. Irvington was settled near the close of the 17th 
century, and was (^led Camptown until 1852, when the present 
name was adopted in honour of Washington Irving. It was 
incorporated as a village in 1874, and as a town in 18^. 

ISAAC (Hebrew for “ he laughs,” on explanatory references to 
the name, see Abraham), the only child of Abraham and Sarah, 
was born when his parents were respectively a hundred and 
ninety years of age (Gen. xvii. 17). Like his father, Isaac hved a 
nomadic pastoral hfe, but within much narrower local hmits, south 
of Beersheba (Gen. xxvi., on the incidents here recorded, see 
Abimelech). After the death of his mother, when he was forty 
years old, he married Rebekah the Aramaean, by whom after 
twenty years of marned life he became the father of Esau and 
Jacob. He died at the age of one hundred and eighty.* ” Isaac ” 
is used as a synonym for ” Israel ” by Amos (vii. 9, 16), who 
also bears witness to the importance of Beersheba as a .sanctuary. 
It was m this district, at the well Beer - Lahai - roi, that Isaac 
dwelt (Gen xxiv. 62, xxv ii), and the place was famous for an 
incident in the life of Hagar (xvi 14) This was perhaps the 
original scene of the strikmg episode “ in the land of Moriah,” 
when at the last moment he was by angelic interposition released 
from the altar on which he was about to be sacrificed by his 
father in obedience to a divine command (Gen. xxii).* 'The 
narrative (which must be judged with due regard to the condi- 
tions of the age) shows that the sacrifice of the first-born, though 
not inconsistent with Yahweh’s claims (Ex. xxii. 29), was neither 
required nor tolerated (cp. Micah vi. 6-8). See Moloch. 

Isaac IS by general consent of the Christian church taken as a 
representative of the unobtrusive, restful, piously contemplative 
type of human character. By later Judaism, which fixed its atten- 
tion chiefly on the altar scene, he was regarded as the pattern and 
prototype of adl martyrs The Mahommraan legends regarding him 
are curious, but tnflmg 

The resemblance between incidents in the lives of Isaac and 
Abraham is noteworthy , in each case Isaac appears to be tlie more 
ongmal. See further Ishmael, and note that the pair Isaac and 
Ishmael correspond to Abraham and Lot, Jacob and Esau On 
general questions, see E Meyer, Israehten {Index, s.v ) For 
attempts to find a mythological interpretation of Isaac’s life, see 
Gold/iher, Mythology of the Hebrews , Wmcklcr, Israels (vol. n.). 

ISAAC I (CoMNENUs), emperor of the East (1057-1059), was 
the son of an officer of Basil II. named Manuel Comnenus, who 
on his deathbed commended his two sons Isaac and John to the 
emperor’s care. Basil had them carefully educated at the 
monastery of Studion, and afterwards advanced them to high 
official positions Durmg the disturbed reigns of Basil’s .seven 
immediate successors, Isaac by his prudent conduct won the 
confidence of the army , in 1057 he jomed with the nobles of the 
capital in a conspiracy agamst Michel VI , and after the latter’s 
deposition was invested with the crown, thus founding the new 
dynasty of the Comneni The first care of the new emperor was 
to reward his noble partisans with appointments that removed 
them from Constantinople, and his next was to repair the 
b^gared finances of the empire. He revoked numerous pensions 
and grants conferred by his predecessors upon idle courtiers, 
and, meeting the reproach of sacnlege made by the patriarch of 
Constantinople by a decree of exile, resumed a proportion of the 
revenues of the wealthy monasteries. Isaac’s only military 
expedition was against the Hungarians and PetcheneM, who 
b^;an to ravage the northern frontiers in 1059. Shortly after 
this successful campaign he was seized with an illness, and 
believing it mortal appointed as hb successor Constantine Ducas, 
to the exclusion of his own brother John. Although he recovered 
Isaac did not resume the purple, but retired to the monastery of 
StudKBi and spent the remaining two years of his hfe as a monk, 
alternating menial offices with literary studies. His Scholia to 

* The stones, including the delightful history of the courting of 
Rebekah by proxy, are due to the oldest narrators. The jamng 
chronological notices belong to the post -exilic framework of the 
book (see Gknbsis). 

’ The name is hopelessly obscure, and the identification with 
the mountain of the temple m Jeru^em rests upon a late view 
(2 Clurai. la. i). It is otherwise called " Yahweh-yir'ch '' ("Y 
sees ”) whkh is analogous to " El-ro’i ” (" a God of Seemg m 
xvi 13. See further the commentaries 
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Ibue Iliad and other works on the Homeric poems are stiQ 
extant in MS. Ue died in the year zo6i. Isaac’s great atm was 
to restore the former strict organization of the government, and 
his reforms, though, unpopukr with the aristocracy and the 
clergy, and not understood by the people, certainly con- 
tributed to stave off for a while the final rum of the Byzantine 
empire. 

See E Gibboa, The Deehne and Fall of the Roma* Empire (cd. 
J. Bury, London, 1896, voi. v.) ; G. Finlay, History of Greece 
(ed. 1877, Oxford, vols. Ii and ui ). 

ISAAC n. (Angelus), emperor of the East 1 18^-1 195, and 
again 1203-1204, was the successor of Andronicus I. He 
inaugurated his reign by a decisive victory over the Normans m 
Sicily, but elsewhere his policy was less successful. He failed in 
an attempt to recover Cyprus from a rebellious noble, and by the 
oppressiveness of his taxes drove the Bulgarians and Vlachs to 
revolt (1186). In 1187 Alexis Branas, the general sent against 
the rebels, treacherously turned his arms against his master, and 
attempted to seize Constantinople, but was defeated and slam. 
The emperor’s attention was next demanded m the east, where 
several claimants to the throne successively rose and fell Tn 
1 189 Frederick Barbarossa of Germany sought and obtained leave 
to lead his troops on the third crusade through the Byzantine 
territory j but he had no sooner crossed the border than Isaac, 
who had meanwhile sought an alliance with Saladm, threw every 
impediment in his way, and was only compelled by force of arms 
to fulfil hib engagements The next five years were disturbed by 
fresh rebellions of the Vlachs, against whom Isaac led several 
expeditions in person. During one of these, in 1 195, Alexius, the 
emperor’s brother, taking advantage of the latter’s absence from 
camp on a hunting expedition, proclaimed himself emperor, and 
was readily recogmsea by the soldiers Isaac was blmded and 
imprisoned in Constantinople. After eight years he was raised 
for SIX months from his dungeon to his throne once more (see 
Crusades). But both mind and body had been enfeebled by 
captivity, and his son Alexius IV. was the actual monarch. Isaac 
died in 1204, shortly after the usurpatimi of his general, Mour- 
zouphles. He was one of the weakest and most viaous princes 
that occupied the Byzantine throne. Surrounded by a crowd of 
slaves, mistresses and flatterers, he permitted his empire to be 
administered by unworthy favourites, while he squandered the 
money wrung from his provinces on costly buddings and expensive 
gifts to the churches of his metrc^lis. 

See Gibbon^ Decline and Fail (ed. J. Bury, London, 1896, voL vi.) ; 
G. Fmlay, History of Greece (ed, 1877, Oxiord, voU. lu. and iv.). 

ISAAC OF AKTIOCH, “ one of the stars of Syriac literature,” * 
the reputed author of a large number of metrical honulies,’^ 
many of wluch are distinguished by an ongmahty and acumen 
rare among Syriac writers. As to the identity and history of the 
author considerable difficulty has arisen. The statements of 
ancient writers, Eastern and Western, were collected by AssenwuM 
{B.O. i. 207-214). According to these accounts Isaac flourished 
under Theodosius IL (408-450),* and was a native either of Amid 
(Diarbekrl or of Edessa. Several writers identify him with Isaac, 
the disciple of S. Ephraim, who is mentioned in the anonymous 
Life of that father ; but according to the patriarch Bar Shushan 
(d. 1073), who made a collection of his homilies, his master was 
Ephraim’s disciple Zenobius. He is suj^sed to have mi^ated 
to AnUoch, and to have become abbot of one of the convents in 
its ne^hbourhood. According to Zs^harias Rhetor he visited 
Rome and other cities, and the chronicle of PseudorDionysius of 
Tell*Mahr€ informs us that he composed poems on the secular 
games of 404, and wrote on the destruction of Rome by Alanc m 
410. He a]^ commemorated the destruction of Antioch by an 
earthquake in 459, so that he must have lived till about 460. 
Unfortunately these poems have perished. He is of course to be 

‘ W Wright, Short Hist, of Syr, Lit. p. 51. 

* The fullest list, by G. Bickell, con tarns 191 which are extant ia 
MSS. 

• The trustworthy Chronicle of Ed^sses gives his 4ate as 451-432 
(Halherj Ko. Ixvii.) ; and Uie recently published Chnontch of Miebadl 
the Syrian makes him contemporary with Nonus, who became the 
31st bishop of Edessa m 449 


distinguished from Isaac of Nineveh, a Nestorian writer on the 
ascetic Kfe who belongs to the second half of the 7th century.* 

When we examine the coHectfon of homihes attributed to Isaac, 
a difficulty arises on. two grounds (i) The author of some of the 
poems IS fervently orthodM or CathoUc (see espeoalty Nos. z-3 in 
Bickell’s edition. <3 62-64 ta Bedjati), m other a^ mmre uaportant 
homflies (such as Bickell 6, 8 = Bedjan 59, 61, and especially 
Bed] an 60) the doctrine is monophysitc, even mough Eutycnes and 
Nestonns are equally condemned. (») One of the monophysitc 
homilies, the famous poem of 2x36 Imes an the parrot which uttered 
the Tnsagion m the streets of Antioch (Bickell, 8 a Bedjan 61), 
appears to have been written at Antioch after Peter the Fuller 
(TOtnarch 471-488) raised the dispute about the addition to the 
doxology ox the words qtU crucifixus es pro nofyis It is therdiore 
scarcely possible that the author of this honuly should be the same 
who composed the lost poems on the secular games m 404 and on the 
sack of Rome. 

Moreover, Lamy (5 Ephraentt hymnt et sermones, iv 361-364) and 
Bedjan (Hcmtliae S Isaact, u pp iv-ix) have recently called attention 
to statements made by Jacob of Edessa (708) in a letter to John 
the Stylite. He says there were three Isaacs who wrote in Synac — 
two orthodox (1 e. monophysit^, and one a Chalcedonian heretic 
{i.e. orthodox or Cathohe) (a) The first, he says, a native of Amid, 
and pupil of S. Ephraim, visited Rome in the trme of Arcadius 
(395-408), on his return journey suffered imprisonment at Byaantinm, 
and afterwards became a prvest m the church of Amid (i) The 
second was a priest of Edessa, and flourished m the reign of Zeno 
(474-491). He went up to Antioch m the time of Peter the Fuller 
Jacob then tell* the story of the parrot (see above) [c) The thiitl 
was also an Edessene At first m the days of Bishop Paul (510-522) 
he was orthodox (monophysitc) : but afterwards in the time of the 
Chalcedonian (Cfithohc) oishop Asclepius he became Nestorian 
(Catholic) and wrote poems setnng forth Nestorian doctrme 

With such conflicting evidence it is impossible to arrive at a 
certmn result. But Jacob is an early witness : and on the whole it 
seems safe to concluae with Bedjan (p. ix) that works by at least two 
authors have been included m the collection attributed to Isaac of 
Antioch Still the majonty of the poems are the work of one hand — 
the 5th-century monophysite who wrote the poem on the parrot ‘ 
A fml list • of the 191 poems existing in European MSS is given by 
Bickell, who copied out 181 with a view to publishing them all 1 
the other 10 had been previously copied by 2bngerle. But the two 
volumes published by &ckell in his lifetime (Giessen, 1873 and 1877) 
contain only 37 homilie* Berdan's edition, of which the nrst volume 
ha* alone appesured (Pans, 1903) contams 67 poems, viz. 24 previously 
published (18 by Bickell), and 43 that are new, though their titles are 
all included m Bickell’s list. 

The vmter’s main interest lies in the application of religion, 
to the practical duties of life, whether in. the church w* in the 
world. He has a great command of forcible language and con- 
siderable skill m apt illustration. The zeal witix which he 
denounces the abuses prevalent in the church of his day, and 
p^ticularly m the monastic orders, is not unlike that of the 
Protestant reformers. He shows acquaintance with many 
phases of life. He describes the corruptkm of judges, the pre- 
valence of usury and avarice, the unchastity winch especially 
characterized the upper classes, and the general hypocrisy of 
so-called Christians. His doctrinal discussions are apt to be 
diffuse ; but be seldom loses s^ht of the bearmg of doctrine on 
practical life. He judges with extreme severity those who argue 
about religion while neglecting Its practice, and those who though 
stupid and ignorant dare to pry into mysteries which are sealed 
to the angels. Not newly have we found Hun, that we should 
search and pry into God. As He was He is. He changeth not with 
the times . . Conf^ that He formed thee of dust : search 
not the mode of His bemg : Worship Him that He redeemed thee 
by His only Son : inquire not the manner of His birth.*’ ^ 

Some of Isaac's works have an interest for the historfan of the 5th 
century In two poems (Blckdl xr, 12-Bediau 48v,40» written 
probably at Edessa, he commemorates the cl^jtur«fc.ot Beth-Hfir (a 


• The date of Isaac of Nmeveh is now known from the Liber 
fitndatorwn of Ish6‘-denah, an 8th-century writer, see Bedl^'s 
edition, and ds&bdt, Livre de la cbasleti, p. 63 Assemani {BO 1. 
445) bad placed hmi' late ia the 6th century, and Chabdt {De 5. 
isaaci Ntniinfae vitd, &c4 m the second half of the 5th. 

• Lamy {op. cii. iv. 364-366) has pointed out that several of the 
poems are hi certain MSS. attributed to Ephraim Possibly the 
author of the orthodox poems was not named Isaac at all. 

• Assenuuai's U»t of *04 vppeens (B.O. i. zx4-a34) is oompktely 
covered by BickeU’s: , 

^ Prom a r^y noble poem (Bedjan 66) on the problem whether 
God suffeted Rad died oh the cross 
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oty near by the Aratb^. Althdngh the histoncai aRnsKHis 

are iar ftom clear, we gather that whiob in zcaloos 

paganism- had been a successor to il^raa, had been ut aadier days 
devastated by the Penuans . ^ but for the last 34 years the Persians 
had tttemsdves' soficred subjection.* And now had conre a flood of 
An^ ihvadem, " sons of Ragar,"^ who had swept away city and 
earned ail its mhabeitants ci^tive Front! these two poems, and from 
the and homily oa< Fastmg (Bickell i4=£Be^an. 17) we gam a vmd 
picture of the miseries borne by the mhabitantsof that frontier region 
during the wars between Persia and the Romano -Greek empire 
There are also instructire references^ to the heathen practices and 
worship of pagan deities (such as Baalti, Uzzi, Gedlath and the 
planet Venus) prevalent m Mesopotamia. Two other poems (Bickell 
35, 36 = Bedjan 66, 67), written probably at Antioch,* describe the 
wevalence of sorcery and the extraordinary mfluence possessed by 
^ Chaldeans " and endhanters over women who were nominally 
Christians 

The metre of all the published homilies is heptasyllabic. (N. M ) 

BABELLA (1451-1504), sumamed la Catohea, “ the Catholic/' 
queea of Castile^ was the second child and only daughter 
of John.IL of Castde by his second wife Isabella, granddaughter 
of John I of Portugal (thus bang through both parents a 
descendant of John of Gaunt), and was born at Madi^al on 
the aand of April 1451. On the death of her father, who was 
succeeded by her broker Henry IV (1454), she was withdrawn 
by her mother to Arevak), where her early educatain was con- 
ducted ini the deepest seclusion , in 1462, however, along with 
her uterine brother Alphonso, she was remoyed by Hemy to the 
court, where she showed a remarkable example oC staidness 
and s^iety . Already more than one sui tor had made application 
for her hand, Ferdinand of Aragon, who ultimately b^me her 
husband, being amoi^ the number ; for some little time she 
was engaged to his elder brother Charles, who died m 1461. 
In her thirteenth year her brother promised her in marriage 
to Alphonso of Portugal, but she firmly refused to csonsent ; 
her resistance seemed less likely to be effectual m the case 
of Pedro Givon, grand master of the order of Calatrava and 
brother of the marquis of Villena, to whom she waa next affianced, 
when she was delivered from her f^rs by the sudden death of the 
bridegroom while on hiB way to the nuptials in 1466. After an 
offer of the crown of Castile, made by the revolutionary leaders 
m the civd war, had been declined by her, slie was m 
formally recognized by her brother aa lawful heir, after himself, 
to the united crowna of Castile and Leonid New candidates for 
her hand now appeased in the persons of a brother of Edwardi IV. 
of England (probably Richard, duke of GloucesterX and the 
duke of Guienne, brother of Louie XI., and heir presumptive 
of the French monarchy Finally, howevery in face ol very 
great diffieulties, she was married to Ferdinand of Aragon »t 
Valladolid on the 19th of October 1469. Thenceforward the 
fortunes of Ferdinand and Isabella were inseparably blended. 
For some time they held a humble court at Duenas^ and after- 
wards they resided at Segovia, where, on the death of Henry, she 
was proclaimed queen of Castile and Leon (December 13, 1474). 
Spam undoubtedly owed to Isabella’s clear intellect, resolute 
eno’gy and unselfish, patriotism much of that greatitese which 
for the first time it acquired under “ the Catholic soveccdgpis ” 
The moral influence of the q|ueea’a personal character over the 
Castilian court was incalculably gyeat from the debasement 
and degradation of the precedu^ reign she raised it to beu^ 
“ the nursery of vn-tue and of generous ambition.” She did 
much for letters in Spam by foundii^ the palace schoed and 
her protection of Peter Martyr d’Anghiera. The smccrity 
of heir piety and strength of her r^ious convictions led her 
more thanonee, however, intogreat errors of state policy, and mto 
more than one act whi^ oA^ds the moral sense of a more 
rMined age ; her efforts for theintroduetionef the Inquisition mto 
Castde, and for the proscription of the J^s, are outstandii^ 
evidences of what can only ^ called her ^otry. But not evea 

* Pessd)ly in Ike war at the beginmng of the re^pi of BahT3m V 
bat on the uncerta^ty tee Ndldeke, d. Ptrsrf und A raber^ 1 1 7. 

• Frob«^fy at the hands of the Hephthahtes or White Runs of 
Itfishan : cf. Isaac's fttentfom of the Huns in r 420 of the ist poem 

» 'He author reffers- to the weepfrt^ for Tamrnuz of the isf 
poem), and speaks of bta city aa. lUustnoue throaglurat the world 

(*6. 1. 132) 


the briefest sketch of her life cam onut to notice that happy inMkct 
or intuition which led her, when all othm had heard with m- 
credulity the scheme of Columbus, to recall the wanderer to her 
presence with the words, “ 1 wdl assume the undertakmg for my 
own crown of Castile, and am ready to pawn my jewels to defray 
the expeaaes ol it, if the funds m the treasury should be found 
inadequate.” She died at Medma del Campo on the 34th of 
November 1504, and was succeeded by her dai ghter Joanna 
" la loca ” (the Craay ”) and her husband, Philip of Hawbuig. 

See W H Prwcott, History 0/ the Reign of Ferdinand and tsabella 
(1^37), where the original authorities are exhaustively enumerated ; 
and for later researches, Baron de Nervo, Jsabeila the Caikohe, 
translated by Lieut -Col. Temple-West (1897). 

I&ABELLA II. (1830-1904), queen of Spam, was bom in 
Madrid on the loth of October 1830. She was the eldest daughter 
ol Ferdmaad VIL, king of Spam, and of his fourth wife, Mana 
Chrntina, a Neapolitan Bourbon, who became qraecsirregent 
on *9fh September 1833, when her daughter, at the age of three 
years, was proclaimed on the death of the king. Queen. Isabella 
succeeded to the throne because Ferdinand VIL induced the 
Cortes to assist him m setting aside the Salic law, which the 
Bourbons had introduced since the beginmng of the i8th century, 
and to re-establish the older succession law of Spam. The 
brother of Ferdinand, Don Carlos, the first pretender, fought 
seven years, during the nanority of Isabella, to dispute her 
title, and her rights were only maintained through the gallant 
support of the army, the Cortes and the Liberals and Progressists, 
who at the same time established constitutional and parliamentary 
government, dissolved the religious orders, confiscated the 
property of the orders and of the Jesuits, disestablished the 
Church property, and attempted to restore order m finances. 
After the C^ist war the queen -regent, Chrietma, resigned to 
make way for Espartero, the most successful and most popular 
general ol the Isabelline anmes, who only remamed regent two 
years. He was turned out in 1843 by a military and political 
ptonunaamtento, led by Generals O’Donnell and Narvaez, who 
formed a cabinet, presided over by Joaquin Mana Lopez, and 
this government induced the Cortes to aedare Isabella of age 
at thirteen. Three years later the Moderado party or Castilian 
Conservatives made their queen marry, at sixteen, her cousin, 
Prince Francisco de Assisi de Bourbon (1833-1900), on th« same 
day (loth October 1846) on which her younger sister manied 
the duke of Montpensier. These marriages suited the views of 
France and I.ouu PhiJippe, wlio nearly quarrelled in consequence 
with Great Britain ; but both matches were anything but ^ppy. 
Queen Isabella ragned from 1843 to x868, and that period was. 
one long succession of palace intn^pies, bBclo-stairs and ante- 
chamber mftuences, barrack conspiracies, mdikary pronunaa- 
mientos to further the ends> of the pobdcal parties— Moderados, 
who ruled from 1846 to 1854, Progeesststs from 1854 to 1856, 
Umon Ldxral from 1856 to 1865 ; Moderados and Uinon Libc^ 
quiddy succeednag each other and keeping out the Progressists 
so steaddy that the seeds were sown wmch fiodded mto the 
revolution ©f 1868. Q^een Isabella II. often interfered m 
politics' m a wayward, unscrupulous manner that made her 
very unpopular. She showed most favour to her reactionary 
generals and statesmen, to the Church and religious orders, and 
was constantly the tool of corrupt and profligate courtiers and 
favourites who gave her court a deservedly bad name. She 
went mto exile at the end: of September 1868, after her Moderado 
genertds had made a ^ight show of resistance that was crushed at 
the battle of Akdea by Marshals Serrano and Prim The only 
redeeming traits of Queen IsabeUa’s reign were a war against 
Morocco, whichended in an advantageous treaty and some cessbn 
of terriCc^ j some progress in pubkc works, especially railways ; 
a slight untwoym^ in commerce and finance. Isabella was 
induced to abdkata in Paris on 35th June 1870 in favour of her 
son, Alphonso XILr and the cause ol the restoration was thus 
much furthered , She had separated from her husband in the 
previous MarcK Bhe continued to live in France after the 
restoration in 1874. On the occasion of one of her visits to Madrid 
during Alphopso Xll/s reign she began to intrigue with the 
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politicians of the capital, and was peremptorily requested to go 
abroad again. She died on the loth of April 1904. 

ISABELLA, IsABEAU, or Elizabeth of Bavaria (1370-1435), 
wife of Charles VI. of France, was the daughter of Stephen II., 
duke of Bavaria. She was bom in 1370, was married to Charles 
VI. on the 17th of July 1385, and crowned at Paris on the 22nd 
of August 1389. After some years of happy married life she fell 
under the influence of the dissolute court m which she lived, 
and the king having become insane (August 1392) she consorted 
chiefly with Louis of Orleans Fnvolou.s, selfish, avaricious and 
fond of luxury, she used her influence, during the different 
periods when she was invested with the regency, not for the 
public welfare, but mainly in her own personal interest. After 
the assassmation of the duke of Orleans (November 23, 1407) 
she attached herself sometimes to the Armagnacs, sometimes 
to the Burgundians, and led a scandalous life. I^uis de Bosredon, 
the captain of her guards, was executed for complicity in her 
excesses ; and Isabella herself was imprisoned at Blots and after- 
wards at Tours (1417). Having been set free towards the end of 
that year by John the Fearless, duke of Burgundy, whom she had 
called to her assistance, she went to Troyes and established her 
government there, returning afterwards to Pans when that city 
had capitulated to the Burgundians in July 1418. Once more 
m power, she now took up arms against her son, the dauphin 
Charles ; and after the murder of John the Fearless she went over 
to the side of the English, into whose hands she surrendered 
France by the treaty of Troyes (May 21, 1420), at the same time 
giving her daughter Catherine m marriage to the king of England, 
Henry V. After her triumphal entry into Paris with the latter 
she soon became an object of loathing to the whole French 
nation. She survived her husband, her son-in-law, and eight 
out of her twelve children, and she passed the last miserable 
years of her life in poverty, solitude and ill-health. She died at 
the end of September 1435, and was interred without funeral 
honours in the abbey of St Denis, by the side of her husbwid, 
Charles VI. 

See Vallet de Viriville, Isabeau de Bavtire (1859) ; Marcel Thibault, 
Isabeau de Bavtire, Jiettie de France, La Jeunesse, ^903)* 

ISABELLA OF HAINAUT (ii 70-1 190), queen of France, 
was the daughter of Baldwin V., count of Hainaut, and Margaret, 
sister of Philip of Alsace, and was bom in 1170 at Lille. She 
was married to Philip Augustus, and brought to him as her 
dowry the province of Artois. She was crowned at St Denis 
on the 29th of May 1180. As Baldwin V. claimed to be a 
descendant of Charlemagne, the chroniclers of the time saw in 
this marriage a union of the Carolingian and Capetian dynasties. 
Though she received extravagant praise from certain annalists, 
she failed to win the affections of Philip, who, in 1184, waging 
war against Flanders, was angered at seeing Baldwin support his 
enemies, and called a council at Sens for the purpose of repudiat- 
ing her. Robert, the king’s uncle, successfully interposed. 
She died in childbirth m 1 190, and was buried in the church of 
Notre Dame in Paris. Her son became Louis VIIL of France, 

See Cartellieri, “ L'Avtoement de Phil Aug " in Rev. hist. lui. 
262 et seq. 

ISABBY, JEAN BAPTISTE (1767-1855), French painter, was 
bom at Nancy on the iith of April 1767. At nineteen, after 
some lessons from Dumont, miniature painter to Marie Antoinette, 
he became a pupil of David. Employed at Versailles on portraits 
of the dukes of Angoul£me and Berry, he was given a commission 
by the queen, which opens the long list of those which he received, 
up to the date of his death m 1855, from the successive rulers of 
France, Patronized by Josephine and Napoleon, he arranged 
the ceremonies of them coronation and prepared drawings for 
the publication intended as its official commemoration, a work 
for which he was paid by Louis XVIII., whose portrait (en- 
graved, Debucourt) he executed in 1814. Although Isabey did 
homage to Napoleon on his return from Elba, he continued to 
enjoy the favour of the Restoration, and took part in arrange- 
ments for the coronation of Charles X. The monarchy of July 
conferred on him an important post in connexion with the royal 


collections, and Napoleon III. granted him a pension, and the 
cross of commander of the Legion of Honour. “Review of 
Troops by the First Consul “ was one of his most important com- 
positions, and “ Isabey ’s Boat ” — charming drawing of himself 
and family — ^produced at a time when he was much occupied 
with lithography — had an immense success at the Salon of 1820 
(engraved, Landon, Annales, 1. 125). His portrait of “ Napoleon 
at Malmaison ” is held to be the best ever executed, and even 
his tiny head of the king of Rome, painted for a breast-pin, is 
distinguished by a decision and breadth which evidence the hand 
of a master 

A biography of Isabey was published by M. E. Taigny in 1859, 
and M. C Lenormant's article, written for Michaud's Btog. untv , 
IS founded on facts furnished by Isabey’s family. 

BABNORMAL (or Isanomalous) LINES, in physical geo- 
graphy, lines upon a map or chart connecting places having 
an abnormal temperature. Each place has, theoretically, a 
proper temperature due to its latitude, and modified by its 
configuration. Its mean temperature for a particular period 
is decided by observation and called its normal temperature 
Isabnormal lines may be used to denote the variations due to 
warm winds or currents, great altitudes or depressions, or great 
land masses as compared with sea. Or they may be used to 
mdicate the abnormal result of weather observations made in an 
area such as the British Isles for a particular period 

ISAEUS (c 420 B.c.-f. 350 B c ), Attic orator, the chronological 
limits of whose extant work fall between the years 390 and 353 
B.c , IS described m the Plutarchic life as a Chalcidian ; by Suidas, 
whom Dionysius follows, as an Athenian. The accounts have 
been reconciled by supposing that his family sprang from the 
settlement (xXijpovxia) of Athenian citizens among whom the 
lands of the Chalcidian hipfobotae (knights) had been divided 
about 509 B.c. In 411 b.c. Euboea (except Oreos) revolted 
from Athens , and it would not have been strange if residents of 
Athenian origin had then migrated from the hostile island to 
Attica. Such a connexion with Euboea would explain the non- 
Athenian name Diagoras which is borne by the father of Isaeus, 
while the latter is said to have been “ an Athenian by descent ” 
(^k. 0 rjva.to% y«vos). So far as we know, Isaeus took no part m 
the public affairs of Athens. “ I cannot tell,” says Dionysius, 
“ what were the politics of Isaeus — or whether he had any 
politics at all ” Those words stn kingly attest the profound 
change which was passing over the life of the Greek cities. 
It would have been scarcely possible, fifty years earlier, that an 
eminent Athenian with the powers of Isaeus should have failed 
to leave on record some proof of his interest in the political 
concerns of Athens or of Greece. But now, with the decline of 
personal devotion to the state, the life of an active citizen had 
ceased to have any necessary contact with political affairs. 
Already We are at the beginning of that transition which is 
to lead from the old life of Hellenic citizenship to that Hellenism 
whose children are citizens of the world. 

Isaeus (who was bom probably about 420 b c ) is believed to 
have been an early pupil of Isocrates, and he certainly was a 
student of Lysias. A passage of Photius has been understood 
as meanmg that personal relations had existed between Isaeus 
and Plato, but this view appears enoneous^ The profession 
of Isaeus was that of which Antiphon had been the first repre- 
sentative at Athens — that of a Xoyoypa«f>os, who composed 
speeches which his clients were to deliver in the law-courts 
But, while Antiphon had written such Speeches chiofly (as Lysias 
frequently) for public causes, it was with private causes that 
Isaeus was almost exclusively concerned. The fact marks the 
progressive subdivision of labour m his calling, and the extent to 
which the smaller interests of private life now absorbed the 
attention of the citizen. 

The most interesting recorded ev^t m the career of Isaeus 
» one which belongs to its middle penod — ^his connexion with 
Demosthenes. Bom ip 3^ S.C., Demosthenes attained his civic 
majority fat 366. At time he had already resolved to 

* See further jet>b''8 AUic Oratats from AnHphott to Jsaeui, 
(ii 264). 
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prosecute the fraudulent guardians who had stripped him of 
ms patrimony. In prospect of such a l^al contest^ he could 
have found no better ally than Isaeus. That the young 
I>emosthenes actually resorted to his aid is beyond reason- 
able doubt. But the pseudo -Plutarch embellishes the story 
after his fashion He says that Demosthenes, on coming of age, 
took Isaeus into his house, and studied with him for four years 
— paying him the sum of x 0,000 drachmas (about £400), on 
condition that Isaeus should withdraw from a school of rhetoric 
which he had opened, and devote himself whoUy to his new pupil. 
The real Plutarch gives us a more sober and a more probable 
version. He simply states that Demosthenes “ employed Isaeus 
as his master m rhetonc, though Isocrates was then teaching, 
either (as some say) because he could not pay Isocrates the 
prescribed fee of ten minae, or because he preferred the style 
of Isaeus for his purpose, as being vigorous and astute ” (SpoKTTijpiov 
Kal iravovpyov). It may be observed that, except by the pseudo- 
Plutarch, a school of Isaeus is not mentioned, — for a notice m 
Plutarch need mean no more than that he had written a text- 
book, or that his speeches were read m schools ; ^ nor is any other 
pupil named. As to Demosthenes, his own speeches against 
Aphobus and Onetor (363-362 b c ) afford the best possible gauge 
of the sense and the measure m which he was the disciple of 
Isaeus ; the intercourse between them can scarcely have been 
either very close or very long. The date at which Isaeus died 
can only be conjectured from his work , it may be placed about 

350 BC- 

Isaeus has a double claim on the student of Greek literature. He 
13 the first Greek writer who comes before us a consummate 
master of strict forensic controversy He also holds a most important 
place in the general development of practical oratory, and therefore 
in the history of Attic prose Antiphon marks the beginning of that 
development, Demosthenes its consummation. Between them stand 
Lysias and Isaeus. The open, even ostentatious, art of Antiphon 
had been austere and rigid The concealed art of Lysias had charmed 
and persuaded by a versatile semblance of natural grace and 
simplicity. Isaeus brings us to a final stage of transition, in which 
the gifts distinctive of Lysias were to be fused into a perfect harmony 
with that masterly art wluch receives its most powerful expression in 
Demosthenes Here, then, are the two cardinal points by which the 
place of Isaeus must be determined We must consider, first, his 
relation to Lysias , secondly, his relation to Demosthenes 

A comparison of Isaeus and Lysias must set out from the distinc- 
tion between choice of words and mode of putting words 

together In choice oi words, dtchon, Lysias and Isaeus 

are closely alike Both are clear, pure, simple, concise , both have 
the stamp of persuasii'e plainness (d^Ana), and both combine it 
with graphic power {^pipyfia) In mode of putting words together, 
composition, there is, however, a strikmg difference. Lysias threw 
off the stiff restraints of the earlier periodic style, with its wooden 
monotony , he is too fond indeed of antithesis always to avoid a 
rigid effect , but, on the whole, his style is easy, flexible and various ; 
above all, its subtle art usually succeeds m appeanng natural 
Now this IS just what the art of Isaeus does not achieve. With less 
love of antithesis than Lysias, and with a diction almost equally 
pure and plam, he yet habitually conveys the impression of conscious 
and confident art Hence he is least effective in adapting his style 
to those characters m which Lysias peculiarly excelled, — the m- 
genuous youth, the homely and peace-lovmg citizen. On the other 
hand, his more open and vigorous art does not interfere with his 
moral persuasiveness where there is scope for reasoned remonstrance, 
for keen argument or for powerful denunaation. Passing from the 
formal to the real side of his work, from diction and composition to 
the treatment of subject-matter, we find the divergence wider still. 
Lysias usually adheres to a simple four-fold division — proem, 
narrative, proof, epilogue Isaeus frequently interweaves the 
narrative with the proof.* He shows the most dexterous ingenuity 
m adapting his manifold tactics to the case m hand, and often 
“ out-generals " (xankrrporyyfO his adversary by some novel and 
daring dispositiaa of his forces. Lysias, again, usually contents 
himsmf with a merely rhetorical or sketchy proof ; Isaeus aims at 
strict logical demonstration, worked out through all its steps As 

* Pint. De gtor A then, p 35® c, where he mentic^ roAt T<ro- 
Kpdrtit Kol 'kpn^Qamt Kal ’Ifl’alou* sunong ro^ h rait axo\aU ri 
fuipiKia vpo9iM^KeaTat. 

* Here he was probably influenced by the teaching of Isocrates. 

The forensic speech of Isocrates known as the Aeeineticus (Or. xix ), 
which belongs to tfie peculiar province of Isaeus, as dealing 
with a claim to property {/twiSiKaerla), affords perhaps the earhest i 
example of narrative and proof thus interwoven. Earlier I 
forensic writers had kept the Snfyi^nf and wUrrea distinct, as Lysias ! 
does. ' 


Sir William Jones well remarks, Isaeus lays close siege to the undei - 
standings of the jury.* 

Such is the general relation of Isaeus to Lysias. Wha^ w c must 
next ask, is the relation of Isaeus to Demosthenes ? The Greek 
cntic who had so carefully studied both authors states his own view 
in broad terms when he aeclares that " the power of Demosthenes 
took Its seeds and its begmninas from Isaeus (Dion. Halic. Isaeus, 
20) A closer examination will show that within certain limits the 
statement may be allowed Attic prose expression had been con- 
tinuously developed as an art, the true link between Isaeus and 
Demosthenes is technical, dependmg on their continuity Isaeus 
had made some original contributions to the resources of the art , and 
Demosthenes had not failed to profit by these The composition of 
Demosthenes resembles that of Isaeus in blending terse and vigorous 
periods with passages of more lax and fluent ease, as well as in that 
dramatic vivacity which ia given by rhetoncal question and similar 
devices. In the veisatile disposition of subject-matter, the divisions 
of ■* narrative " and " proof " being shifted and interwoven according 
to circumstances, Demosthenes has clearly been instructed by the 
example of Isaeus. Still more plainly and strikingly is this so in 
regara to tlie elaboration of systematic proof , here Demosthenes 
invites direct and claso comparison with Isaeus by his method of 
drawing out a chain of arguments, or enforcing a proposition by 
strict legal argument. And, more generally, Demosthenes is the 
pupil of Isaeus, though here the pupu became even greater than the 
master, in that faculty of grappling with an adversary’s case point 
by point, m that aptitude for close and strenuous conflict w Inch is 
expressed by the words dyiAr, Aayc^i'tot * 

The pseudo-Plutarch, in his life of Isaeus, mentions an Art of 
Rhetoric and sixty-four speeches, of which fifty were accounted 
genuine. From a passage of Photius it appears that at least ® the fi fty 
^ceches of recognized autlienticity were extant as late as a d. 850. 
Only eleven, with a large part of a twelftli, have come down to us , 
but the titles of forty- two * others are known ’’ 

The titles of the lost speeches confirm the statement oi Dionysius 
that the speeches of Isaeus were exclusively forensic , and only three 
titles indicate speeches made 111 public causes The remainder, 
concerned with private causes, may be classed under six heads ; — 
(i) K\ftpiKol — cases of claim to an inheritance ; (2) ^ruXiipucol — 
cases of claim to the hand of an heircs.s , (3) SiaSiKoelai — cases of 
claim to property , (4) iroeraolon — cases of claim to the ownership 
of a slave, {5) iyyAni — action brought against a surety whose 
principal had made default, (6) dyrwfxoffla (aa nc rapaypafii ) — a 
special plea ; {7) — appeal from one junsdiction to anotner. 

Eleven of the twelve extant speeches belong to class (i), the 
tcXtipiKol, or claims to an mhentance. Tim was probably the branch 
of practice in which Isaeus had done his most important and most 
characteristic work And, according to the ancient custom, this 
class of speeches would therefore stand first in the manuscript collec- 
tions of his writings The case of Antiphon is parallel . his speeches 
in cases of homicide (^riKoi) were those on which his reputation 
mainly depended, and stood first in the manusciipts. 'I^eir ex- 
clusive preservation, like that of the speeches made by Isaeus m 
will-cases, is thus pnmarily an accident of manuscript tradition, but 
partly also the result of the wi iter’s special prestige 

Six of the twelve extant speeches are directly concerned with 
claims to an estate ; five others are connected with legal proceedmgs 
arising out of such a claim. They may be clas.sified thus (the name 
giv on in each case being that of the person whose estate ts in dispute) ; 

I Trials of Claim to an Inheritance {diaiiKaelai) 

1. Or i , Cleonymus Date between 360 and 353 B.c. 

2. Or. iv , Nicostratus. Date uncertain. 

3. Or vii , Apollodorus 353 b.c 

4. Or. viu., Ciron. 375 b.c. 

5 Or ix , Astyphilus. 369 B.c. (c 390, Schomann). 

6. Or X , Ari starchus. 37 7“37t » c- (386-384, Schftmann). 

* This IS what Dionysius means when he says {Isaeus, 16) that 
Isaeus differs from Lysias — ry ph ear' iyeOprfpd n Myue d\Xd Kar' 
iwtxelpnpn Here the “ enthymeme means a rhetoncal syllogism with 
one premiss suppressed (cMrfwm, Juv. vi. 449) , cpicheireme,” such 
a syllogism stated in full. Cf. K. Volkinann, Rhetorik der Griechen 
und Romer, 1872, pp. 153 f. 

* Cleon's speech in 'Thuc. iii 37, 38, works out this image with 

remarkable force, within a short space wc have dyiiv — 

rOr rot&rie dydsnee—dyunTr^—dyiMlptadai — derayurti^eeOai — d^wi'o- 
fertie. Sec Attic Orators, vol. 1. 39 ; n 304 

* For the words of Photius (cod, 263), roinwr 61 cl rb yvfieio» 

fMfrrvpTjflrrct r' KaraKtliroerai pbrw, might be so rendered as to 
imply that, besides these fif^, others also were extant See AH 
Orat. ii 31 1, note 2. • Forty-four are given m Thalheim’s ed 

’ The second of our speeches (the Meneclean) was discovered m the 
Lauren tian Library in 1785, and was edited m that year by Tyrwhitt. 
In editions previous to that date, Oration i. is made to conclude with 
a few lines which really belong to the end of Orat 11 (§ 47, dXX’ 
twtidii rt irp&yfta . . . and this arrangement ts followed 

m the translatkm of Isaeus by Sir Willmm Jones, to whom our second 
oration, was, of course, then (1779) unknown. In Oration 1. all that 
follows the words ph roiiiaavrts in § 22 was first published in 181 j 
by Mai, from a MS. in the Ambrosian Library at Milan 
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H Actions for Fah$ Wtfn 0 ss ‘{ilicai ^vAofixtprvpiSir) 

I. Or u , Menecles 354 b.c 

■2. Or 111 , FVrrhus. Date uncertain, l>ttt con(q;wtratave!y late. 
3 Or vi , Philoctemon 364-363 b.c. 

I II Action to Con^l the Discharge of a Suretyship {iyyfiijs Ktcn) 

Or. V , Dicaeogenes 390 b c. 

IV In^sctment of n Ouartltan for Maltreatment of a Ward (Arayy^a 

Katctlweus ipgmvou)> 

Or m , Hagntas. 359 Bjc, 

V 4 ppeal from A rbttration to a Dicastery {ipton) 

Or. xii , For Euphi}etu$. {Inoom^^ete.) Date uncertain. 

The speeches of Isaetia s'ipply valuable lUustratioos to the early 
history of testamentary law. Tney ^ow us the faculty of adoption, 
stdl, indeed, associated wttti the rdimous motive in whlcAi it ‘ 
onpnated, as a mode of securing that the sacred rites of the family 
shall continue to be dischai^ed fey one who can call himseH the son 
of the deceased But practically the cuvU aspect of adoption is, for 
the Athenian citizen, predommant over the religious , he adopts a 
son in order to bestow property on a person to whom he wishes to 
bequeath it. The Athenian system, as interpreted by Isaeus, js thus ■ 
intermediate, at least in spirit, be^een the purely religious stand- 

E mt of the Hindu and the maturer form wfuch Roman testamentary 
V had reached before the tin>e of Cicero ‘ As to the form of the i 
speeches, it is remarkable -for its variety There are three wjhich, I 
taken together, may fee considered as best representing the diversity j 
and range of their author’s power The fifth, with its simple but 
lively diction, its graceful and persnasive narrative, recalls the 
qualities of Lysias, llie eleventh, with its sustained and impetuous 

? jwer, has no slight resemblance to the manner oif Demosthenes 
he eighth is, of all, the most characteristic, alike m narrative and 
m argument Isaeus is here seen at his fe^ No reader who is 
interested in the social life of ancient Greece need find Isaeus dull. 
If the glimpses of Greek society which he gives us are seldom so 
gay and picturesque as those which enliven the pages of Lysias, they 
are certainly not less suggestive. Here, where the innermost rela- 
tions and central interests of the family are m question, vte touch 
the springs of social life , we are not merely pre^ted with scenic 
details of dn*ss and furniture, but are enabled m nc small degree to 
conceive the feClmgs of the actors 

The best manuscript of Isaeus is in the Btrtish Museum,— Crippsj- 
anus A ( =* Burnetanus 95, r 3fh century), which contains allso Antiphon, 
Andocides, Lycu^s and Dinarchus The next beat is Bekker's 
Laurentianus B (Fwrence), of the 15th century Besides these, he 
used Marclanus L ^enice), saec 14, Vratislaviensis Z saec 14 “ and 
two very inferior MSS Ambrosianus A 99, F (which he dismissed 
after Or. 1 ), and Ambrosianus D 42, Q (Which contains prfly Or. 
1., n 9 Schdmaim, m his edition of 1831, igeneraHy foHowed Bekker’s 
text , he had no fresh apparatus beyond a collation of a Pans MS. 

R in part of Or 1. ; but he had snted the Aldme more carefully. 
Baiter and Sauppe (1850) had a new collation of A, and also used a 
collation of Bumeianus 96, M, given by Dobson in vol iv of his 
edition (1828) C SCheibe (TeUbner, i860) made it his especial 
aim to complete the work of bis predecessors by restoring the correct 
Attic forms of words , thus {eg) he gives iJyyiJa for inyOa, Mtintr for 
StSlafitr, and the like, — following the consent of the MSS , however, 
in such forms as the accusative of proper names m ratlrer than -u, 
or (a g ) tlie future rathw tlian pavodfMi, Ac , and on such 

doubtful points as ppirepn instead of ppd-npn, or m\ri$vlas instead of 

Editions — Eddbc prtneops (Aldus, Venice, 1513) ; in Oratores 
Attici, by 1 . fiekker (1829-1828); W. S JDobson (*828), J G 
Baiter and Hermann Sauppo (1850) , separately, byG. F. Scfeomann, 
with commentary (1831), C. Scheibe (i860) (Teubner series, new 
ed by T Thalheim, 1903) H Buermonn (1^3) , W Wyse (1904). 
Enghsh tzaaslabon by Sir Wilbam Tones, 1779. 

Ota isMusjgeneraUy soe Wrse'svodition ; it. C jfebb, AHu Orators , 

F. Blass, Die aXtische Bereasamheti (and ed., 1887-2893) , and L. 
Moy, £tude sur Jes platdoyers d’Isie (1876) (R- C J,) 

ISAIAH. I. Ltfe lond PeriodL— Isaiah is t&e name of the 
greatest, and both in life and m death the moat mfluential ol 
the OH Testament proi^iete. We do not foi^get Jeremiah, but 
Jeremiah’s literary and religious influence is secondary compared 
with that of Isaiah. Unfortunately we Are reduced to linlerence 
and tkmjeoture with regard both to lus life and to ^e .uctoBt >ol 
his literary activity. In the heading (1. ij ol what we may «id! 
the occasional prophecies of Isaiah ^'.e. those whidi were called 
forth by events), the Auflior.« called '* acm of Amoz^ 

and Rabbimcal legend identifies this Amoz with a brother «l 
Amaawh, king of ^dah ■; but thU is evident^ based on a mere 
etymological fancy. We know from bis works ‘diat (-onUke 
jeremi^ he was married (vifi. jX and that he had aft least two 
^ CC Maine’s Ancunt Law^ ch. vi., and tke Tagore Law Lectures 
(1870) by Herbert CoweU, lecL lx., " On the Rite ctf Adoyptioa/’ 
pp. ae»8 1. 

‘ The date of L and Z is given as the end of the zsth century in 
the introduction to Wyse's ^tioa. 


(sons, wihose aaraes he regarded as, together with his ;Own, 
syndxdic by divine appHDintxneiM of oertsnn decisive lemuts lor 
^gious truths — Isai^ (Veaha^-yShu), meaning “ Salvation— 
Vahwch ” ; Shear-Y&shub, a remnant shall return ” ; and 
Maher-«halal-hash-haz, “ swi£t <swiftly comoth) spoil, tweedy 
.(speedify cometh) prey " (vo. 3, vnu 3, 4, 18) He lived at 
Jerusalem, perhaps in the *' middle ” or “lower city ” (2 Knags 
acx. 4), exercised at one time great mfiui^ce at court (chap, 
xxxvn ), and could venture to ^dress a kmg unbidden ^vu. 4X 
and utter the most unpleasant tnuths, unassailed, in the plainest 
iashuan. Presumably thwefore his social rank was far above 
that of Amos and Micah ; certainly the hi^ degree of rhetorical 
skill displayed m his discourses imphes a long course of literary 
discipline, not unpcobahly m the school of some c^er prophet 
^Amos vii. 14 suggests that “ schools " or companies “ of the 
prophets ” existed m the southern kingdom). We know but 
little of IsaiaVs predecessors and models m the prophetic art (it 
(were fanaticism to exclude the element of human preparaition) , 
but certainly even the acknowledged prophecies of Isaiah (and 
much more the disputed ones) could no more have come into 
i existence suddenly and without warmng than the masterpieces 
I of Shakespeare. In the more recent commentaries {e g, Cheyne’s 
Propheaesaif Isatah, n. 218) hsts are generally given of the points 
of contact lx)th m phraseology and m ideas between IsaiaJh and 
the prophets nearly contemporary with him. For Isaiah cannot 
be studied by himself. 

The same heading already referred to gives us our only 
traditional information; as to the period during which Isaiah 
prophesied ; it refers to Uzziah, Jotham, Ahaz and Hezekiah 
as the contemporary kings. It is, however, to say the least, 
doubtful whether any of the extant prqphecies are as early as the 
reign of Uzziah Exegesis, the only safe basis of criticism for 
the prophetic literature, is unfavourable to the view that even 
dhap 1 Delongs to the reign of this king, and we must therefore 
regard rt as most probable that the heaiiing m i. i is (like those 
of the Psalms) the work of one or more of the Sdj^erim ■(or 
students and editors of Scripture) m posb-exihe times, apparently 
the same writer (or company of writers) who prefixed the 'heading 
of Hosea and Micah, and perhaps of some of the other books. 
Gbronological study had akeady begun m his tune. But he 
would be a bold man who would profess to give trustworthy dates 
either for the kings of Israel or for the prophetic writers. (See 
Bible, Old Testament, Cbronobgy ; the article “ Chronology " 
m the Encytdopuedta Btbhca ; and cf. H. P. Smith, Old Testa- 
ment History, !^m., 1903, p. 202, note 2.) 

n. Chronological Arrangement, how far possible — Let us now 
briefly sketch the .progress of Isaiah’s prophesying cn the basis 
df philological lexegeas, and a comparison of .the sound nesults of 
the study of the inscriptions. If our results are nnperfect and 
liaihle to correction, that is only to be expected m the present 
position of the historical study of the Bible Cb^ vi., whidh 
desoribes a vision of Isaiah “ hi the death-year of King Uzziah ” 
(74<& or 734 B c ?) may possibly have arisen out of notes put down 
in the reign of Jotham j but for several reasons it is not an 
acceptable view that, ia its present form, this strikiitg chapter 
IS euiher tdian the reign of It seems, jn short, to have 

eirigimtlly formed the preface to the «naU ^oup of pr^emes 
wmdh now follows it, viz. vn. i.-ix. 7 The portions which may 
represent discourses cif Jotham's reign arexh^. n. and chw. ix. 8 
-uc. 4— (diem detaunciatiens which remuid m somewhat oT Amos. 
But the allusions in the greater (part of clugis. lu.-v. ooueespoiid 
to no period so closd^as the reign of Ahaz, and t!he same remaik 
appIiesMin more sen-^vidently to vii. i-ix y? Uhap. ^u. i-ii 
on gh t iindniihtpdly to hexead m immediate connexion with chap, 
vii. ; It pmuppoees ithe .alliance of Syria and northern Israel, 
whose destruction it predicts, though opening a door of hope 
for a remnant of Israel. The fatal si^e of Samaria^Tf^-fM ®.c.) 
seems tobavepven occasion to Aapu xxviii. ; but the fdUowmg 

* Cta the ijpeakion of the Isaianic ori|W of the prcudiecy, ix. t-d, 
and thp cottpaaion passage^ .xi. 2-8,.se« theyneijimta. to thejtcak of 
iMuah, 1895,9. 44»4a and 62-66. O ^bowever, J. Skumer “ Isaiah 
i.-xxxix.“ iu ^monage Bible. 
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fvophedes ^chapa. xxxx.-xxui.) point m the main to Sennacherib’s 
mvasioa, 701 BjC^ -which evidently stirred Isaiah’s deq^t 
feelings and was the occasion of some of hts greatest prof^iecies 
It IS, however, the vengeance taken by Sargon upon Ashd^ (711) 
which seems to be preserved in chap, xx., and the staking little 
prophecy m xxu i-io, sometimes r^erred of late to a supposed 
invasion of J adah by Sargon, rather belongs to some one ^ the 
many prophetic personages who -wrote, but did not speak like 
the greater prophets, dwmg sad after the £xUe It is also an 
opinion largely held that the prophetic epilogue in xvi. 23, 14, 
was attached by Isaiah to an oracle in archaic style by another 
prophet (Isaiah’s hand has, however, been traced by some in 
XVI 4^, 5). In fact no progress can be expected m the accurate 
study of the prophets untd the editorial activity both of the great 
prophets themselves and of their more reflective and studious 
successors is fullv recognized. 

Thus there were two great political e-irents (the Syro-Israelitish 
mvasion under Ahaz, and the great Assyrian invasion of Sen- 
nachenb) which called forth the spiritual and oratorical faculties 
of our prophet, and quickened hts faculty of insight into the 
future. The Sennacherib prophecies must be taken m connexion 
with the historical appendix, chaps, xxxvi -xxxix The beauty 
and mcisiveness of the poetic prophecy m xxxvn 21-32 have, 
by some critics, been regarded as evidence for its authenticity. 
This, however, is, on critical grounds, most questionable^ 

A special reference seems needed at this point to the oracle 
on Egypt, chap. xix. The comparative feebleness of the style has 
kd to the conjecture that, even if the basis of the prophecy be 
Isaiamc, yet in its present form it must have undergone the 
manipulation of a scribe. More probably, however, it belongs to 
the early Persian period. It should be added that the Isaiamc 
origin of the appendix m xix. 18-24 is, if possible, even more 
doubtful, because of the precise, arcumstantial details of the 
prophecy which are not like Isay’s work. It is plausible to 
regard w. 18 as a fictitious prophecy in the mterests of Onias, the 
founder of the aval Egyptian temple to Yahwch at leontopolis 
m the name of Hebopohs (Josephus, Ant. xii. 9, 7). 

III. DmnUgratton Themes, — We must now enter more fully 
mto the question whether the whole of the so-called Book of 
Isaiah was really written by that prophet. The question relates, 
atany rate, toxiii.-xiv. 23, xxi. i-io, xxiv,-xxvji.,xxxiv., xxxv. 
and xl.-lxvi. The father of the controversy may be said to be the 
Jewish rabbi, Aben £zxa, who died a.d. 1167. We need not, 
however, spend much tame on the weil-wom but inconclusive 
arguments of the older critics. The existence of a tradition in 
the last three c«ituries before Christ as to the authorship of 
any book is (to those acquainted with the habits of thought of 
that age) of but little cntical moment ; the Sipherimf t e. 
students of Scripture, m those times were simply anxious for the 
authority of the Scnptures, not for the ascertainment of their 
precise historical origin It was of the utmost mqwrtance to 
declare that (especially) Isaiah xl.-lxvi. was a prophetic work 
of the highest order ; this was reason sufficient (ape^ from any 
presumed phraseolog^! afiinities in xl.-lxvi.) for ascribmg them 
to the royal prophet Isaiah. When the -view had once obtained 
currency, it would naturally become a tradition. The question of 
the Isaianic or non-Isaianic origin of the diqiuted prophecies 
(especially xl-lxvi.) must be decided on grounds of exegesis 
alone. It matters httle, therefore, when the older critics appeal 
to Ezra 1. 2 (interpreted by Josephus, AsU, xi. i, X'Z), to the 
Septuagint version of the book (produ^ between a6o and 130 
B c.), in which the disputed prophecies are £^:eady found, and 
to the Greek translation of the Wisdom of Jesus* the son d Simch, 
whidi distinctiy refers to Isaiah as the comforter of those that 
mourned in 21bn (Eochis. xl-riii. 34, 35). 

Hm fault of the controversialists on both sides has been that 
each party has only seen cue side of the shidd.’' It will be 
admitted by phildogical students that the exegeticai data 
supphed by (at any rate) Isa. xl.-lxvi. are conflacting, and there- 
fore suscqitible of no simple solution. This remaA ap^diea, 
It IS true, chiefly to the portion whidi begins at lii. 13. The 
earher part of Isa. xl.-ixvi. admits of a pcarfectly consistent 


interpretatioB from first to last There is nothing m it to indicate 
that the author’s standing-point is earlier than the Babylonian 
captivity. His object is (as most scholars, probably, believe) to 
warn, stimulate or console the captive Jews, some full believers, 
some semi-believers, some unbelievers or idolaters. TTie develop- 
ment of the prophet’s message » full of contrasts and suipnses : 
the vanity of the idol-gods and the omnipotence of IsraeVs 
helper, the sinfulness and infirmity of Israel and her high spiritual 
destmy, and the selection (so ofiensive to patriotic Jews, xlv. 
9, 10) of the heathen Cyrus as the instrument of Yahweh’s 
purposes, as in fact his Messiah or Anointed One (xlv. i), are 
brought successively before us. Hence the semi-dramatic chai>- 
acter of the style. Already m the openii^; passage mysterious 
voices are heard crying, “ Comfort ye, comfort ye my people ” ; 
the plural mdicates tl^ there were other prephets among the 
exiles besides the author of Isa. xl.-xlviii. Then the Jews and 
the Astatic nations m general are introduced trembling at the 
imminent downfall of toe Babylonian empue. The former are 
reasoned with and exhorted to believe ; the latter are contemptu- 
ously silenced by an exbbition of futility of their reKgion. 
Then another mysterious form appears on the scene, bearing the 
honourable title of “ Servant of Y^ahweh,” through whom ^d’s 
gracious purposes far Israel and the world are to be realized. 
The cycle of poetic passages on the character and -work of this 
“ Servant,” or commissioned agent of the Most High, may have 
formed originally a separate collation which was somewhat later 
mserted in the F^phecy of Restoration (t e. chaps, xl -xlvui., and 
its appendix chaps xlix.-lv.) 

The new section whidi begins at chap. xlix. is written m much 
the same delightfully flowing style. We are still among the 
exiles at the close of the captivity, or, as others thmk, amidst a 
poor community m Jerusalem, whose members have now been 
dispersed among the Gentiles. The latter view is not so strange 
as it may at first appear, for the new book has this peculianty, 
that Babylon and Cyrus axe not mentioned in it at all. {True, 
there was not so much said about Babylon as we should have 
expected even m the first book ; the paucity of references to 
the local characteristics of Babylonia is m fact one of the negative 
arguments urged by older scholars in favour of the Isaianic 
origin of the prophecy.} Israel hunself, with aH his inconsistent 
quahties, becomes the absorbmg subject of the prophet’s medita- 
tioDS. The section opens with a soliloquy of the ” Servant of 
Yah-weh,” -which leads on to a gbnous comforting discourse, 
” Can a woman forget her sucking child,” &c. (xiix i, corap. 
li. 12, 23). Then 1 ^ tone rises, Jerusalem can and must he 
redeemed ; he even seems to see the great di-vine act in process 
of accomplishment. Is it possible, one cannot help asking, that 
the abrupt description of toe strange fortunes of the ” Ser^t ” 
— by this time entirely personaiized — was wntten to follow 
chap. hi. 1-12 ? 

The whole difiiculty seems to arise from the long prevalent 
assumption that chaps. xL-lxvi. form a whole m themselves. 
Natural as the feeling against dismtegration may be, the diffi- 
culties m the way of admittmg the umty of chaps. xl.-lxvi. 
are insurmountable. Even if, by a bold assumption, we grant 
the unity of authorship, it is plain upon the face of it that 
the ch^ters in question cannot have been composed at the 
seme time or under the same orcumstances j literary and 
artistic unity is wholly wanting. But once admit (as it is only 
reasonatte to do) toe extension of Jewish editoriaL activity to 
the prophetic booloi and all becomes ckar. The record hHore 
us gives BO mformaiicm as to its ongia. It » -without a heading, 
and by its abrupt toanatknu, and honestly preserved -variations 
of style, invitee us to such a theory as we are now mdicating. 
It is only the inveterate habit of reading Isa. xkx.«lxvi. as a p>art 
of a -woik xelatkig to tise close of the Exile that prevents us from 
seemg how inconsistent are the tone and details with this pre- 
supposition. 

The present article in its original form introduced here a survey 
of the porticos of l«a. xL-lxvi. which were plainly of Palestiiuan 
ongin. ft is needless to rqirodnce this here, b^use the information 
is now readily accessiMe ebewhere ; in r88i there was an originality 
in tois somey, which gave pmmiee of a siiU more radical tveatment 
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such as t!ut of Bernhard Duhm, a fascxiiatiiw commentary published 
in 1892 See also Cheyne, Jemsh QuavUrly Review, July and October 
1891 , Introd to Booh of Isatah (1895), which also point forward, 
hke Stade's Geschtchte m Germany, to a bolder criticism of Isaiah. 

IV Non~Isatamc Elements tn Chaps, t.-xxxtx. — We have said 
nothing hitherto, except by way of allusion, of the disputed 
prophecies scattered up and down the first half of the book of 
Isaiah. There is only one of these prophecies which may, with 
any degree of apparent plausibility, be referred to the age of 
Isaiah, and that is chaps, xxiv.-xxvii. The grounds are f that 
according to xxv. 6 the author dwells on Mount Zion ; (2) that 
Moab IS referred to as an enemy (xxv. lo) , and (3) that at the 
close of the prophecy, Assyria and Egypt are apparently mentioned 
as the principal foes of Israel (xxvu. 12, 13). A careful and 
thorough exegesis will show the hollowness of this justification. 
The tone and spirit of the prophecy as a whole point to the same 
late apocalyptic period to which chap, xxxiv. and the book of 
Joel ; and also the last chapter (especially) of the book of 
Zechariah, may unhesitatingly be referred. 

A word or two may perhaps be expected on Isa. xiii., xiv. and 
xxxiv., XXXV. These two oracles agree m the elaborateness 
of their description of the fearful fate of the enemies of Yahweh 
(Babylon and Edom are merely representatives of a class), and 
also in their view of the deliverance and restoration of Israel 
as an epoch for the whole human race. There is also an unre- 
lieved sternness, which pains us by its contrast with Isa. xl.-lxvi. 
(except those passages of this portion which are probably not 
homogeneous with the bulk of the prophecy). They have also 
affinities with Jer. 1 . li., a prophecy (as most now agree) of post- 
exilic origin 

There is only one passage which seems in some degree to make 
up for the aesthetic drawbacks of the greater part of these late 
compositions. It is the ode on the fall of the king of Babylon 
in chap. XIV. 4-21, which is as brilliant with the glow of lyric 
enthusiasm as the stern prophecy which precedes it is, from the 
same point of view, dull and uninspiring. It is in fact worthy to 
be put by the side of the finest passages of chaps xl.-lxvi. — of 
those passages which irresistibly rise in the memory when we 
think of “ Isaiah.” 

V. Prophetic Contrasts tn Isatah — From a religious point of 
view there is a wide difference, not only between the acknow- 
ledged and the disputed prophecies of the book of Isaiah, but also 
between those of the latter which occur in chaps, i.-xxxix., 
on the one hand, and the greater and more striking part of chaps, 
xl.-lxvi. on the other. We may say, upon the whole, with Duhm, 
that Isaiah represents a synthesis of Amos and Hosea, though not 
without important additionsof his own. And if we cannot without 
much hesitation admit that Isaiah was really the first preacher of 
a personal Messiah whose record has come down to us, yet his 
editors certainly had good reason for thinking him capable of such 
a lofty height of prophecy. It is not because Isaiah could not 
have conceived of a personal Messiah, but because the Messiah- 
passages are not plainly Isaiah’s either m style or in thought. 
If Isaiah had had those bright visions, they would have affected 
him more. 

Perhaps the most characteristic religious peculiarities of the 
various disputed prophecies are — (i) the emphasis laid on the 
uniqueness, eternity, creatorship and pr^ictive power of 
Yahweh (xl. 18, 25, xli. 4,xliv. 6, xlvm. 12, xlv. 5, 6, 18, 22, xlvi. 
9, xlii. 5, xlv. 18, xli. 26, xliii. 9, xliv. 7, xlv. 21, xlviii. 14); 
(2) the conception of the “ Servant of Yahweh ” ; (3) the ironical 
descriptions of idolatry (Isaiah in the acknowledged prophecies 
only refers madentally to idolatry), xl. 19, 20, xli. 7, xhv. 9-17, 
xlvi. 6 j (4) the personality of the Spirit of Yahweh (mentioned 
no less than seven times, see especially xl. 3, xlvm. 16, Ixui. 10, 
14) j (s) the influence of the angelic powers (xxiv. 21) ; (6) 
the resurrection of the body (xxvi. 19); ^7) the everiastmg 
punishment of the wicked (Ixvi. 24) ; (8) vicarious atonement 
(chap. liii.). 

We cannot here do more than chronicle the attempts of a 
Jewish scholar, the late Dr Kohut, in the Z.D.M.G, for 1876 to 
prove a Zoroastrian influence on chaps, xl.-lxvi. The idea is 


not in Itself inadmissible, at least for post-exilic portions, for 
Zoroastrian ideas were in the mtellectu^ atmosphere of Jewish 
writers in the Persian age. 

There is an equally striking difference among the disputed 
prophecies themselves, and one of no small moment as a sub- 
sidiary indication of ^eir origin. We have already spoken of 
the difference of tone between parts of the latter half of the book , 
and, when we compare the disputed prophecies of the former half 
with the Prophecy of Israel’s Restoration, how mferior (with all 
reverence be it said) do they appear ! Truly “ m many parts 
and many manners did God speak ” in this composite book of 
Isaiah 1 To the Prophecy of Restoration we may fitly, apply 
the words, too gracious and too subtly chosen to be translated, 
of Renan, “ ce second Isaie, dont I’ame lumincuse semble comme 
impr^n^e, six cent ans d’avance, de toutes les ros6es, de tous 
les parfums de I’avenir ” {V Antichrist, p. 464) ; though, indeed, 
the common verdict of sympathetic readers sums up the 
sentence in a single phrase — “ the Evangelical Prophet.” The 
freedom and the inexhaustibleness of the undeserved grace of 
God is a subject to which this gifted son constantly returns 
with “ a monotony which is never monotonous.” The defect of 
the disputed prophecies m the former part of the book (a defect, 
as long as we regard them in isolation, and not as supplemented 
by those which come after) is that they emphasize too much for 
the Christian sentiment the stern, destructive side of the series 
of divine interpositions in the latter days. 

VI. The Cyrus Inscriptions. — Perhaps one of the most im- 
portant contributions to the study of II, Isaiah has been the 
discovery of two cuneiform texts relative to the fall of Babylon 
and the religious policy of Cyrus The results are not favourable 
to a mechanical view of prophecy as involving absolute accuracy 
of statement. Cyrus appears m the unassailably authentic 
cylinder inscription “as a complete religious indifferentist, 
willing to go through any amount of ceremonies to soothe the 
prejudices of a susceptible population ” He preserves a strange 
and significant silence with regard to Ahura-mazda, the supreme 
God of Zoroastrianism, and m fact can hardly have been a 
Zoroastrian believer at all. On the historical and religious 
bearings of these two inscriptions the reader may be referred to 
the article “ Cyrus ” in the Encyclopaedia Btbltca and the essay 
on “ II. Isaiah and the Inscriptions ” in Cheyne’s Prophecies 0/ 
Isaiah, vol. 11. It may, with all reverence, be added that our 
estimate of prophecy must be brought into harmony with facts, 
not facts with our preconceived theory of inspiration 

Authorities — Lowth, Isaiah a new translation, with a pre- 
liminary dissertation and notes I177S ) , Gesenius, Der Proph Jes. 
(1821) , Hitzig, Der Proph Jes (1833) , Debtzsch, Der Pr Jes {4th 
ed , 1889) , Dulmann-Kittef, /sa*aA (1898) , Duhm (1892 ; 2nd ed , 
1902) , Marti (1900) , Cheyne, The Prophecies of Isatah (2 vols., 
1880-1881) , Introd to Book of Isaiah (1898) , *' The Book of the 
Prophet Isaiah,” in Paul Haupt’s Polychrome Bible (1898) ; S. R 
Dnver, Isaiah, hts life and times (i888) ; J Skmner, " The Book of 
Isaiah,” m Cambridge Bible (2 vols , 1896, 1898) ; G A Smith, m 
Expositor’s Bible (2 vols , 1888, 1890) ; Condamin (Rom Cath.) 
(1905) , G H Box (1908) ; Article on Isaiah m Ency Bib. by 
Chejme ; in Hastings' Diet of the Bible by Prof G A Smith R H 
Kennett's Schweich Lecture (1909), The Composition of the Booh of 
liaiah in the Light of Archaeology and History, an interesting attempt 
at a synthesis of results, is a binghtly written but scholarly sketch 
of the growth of the book of Isaiah, which went on till the great success 
of the Jews under Judas Maccabaeus The outbursts of triumph 
(eg Isa IX a-7) are assigned to this period The most original 
statement is perhaps the view that the words of Isaiah were pre- 
served orally oy his disciples, and did not see the light (in a revised 
form) till a considerable time after the crystallization of the reforms 
of Josiah into laws. * (T K C ) 

ISAIAH, ASCENSION OF, an apocryphal book of the Old 
Testament. The Ascension of Isatah a a composite work of 
very great interest. In its present form it is probably not older 
than the latter half of the 2nd century of our era. Its various 
constituents, however, and of these there were three — ^the 
Martyrdom of Isatah, the Testament of Heztkiah and the Vision 
of Isaiah — circulated independently as early as the ist century. 
The first of these was of Jewish origin, and is of less interest than 
the other two, which were the work of Christian wnters. The 
ViSion of Isatah is important for the knowledge it affords us of 
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ist’Century beliefs m certain circles as to the doctrines of the 
Trinity, the Incarnation, the Resurrection, the Seven Heavens, 
&c. The long lost Testament of Hezektah, which is, in the opinion 
of R H. Charles, to be identified with iii i3b-iv. i8, of our present 
work, is unquestionably of great value owing to the insight it 
gives us into the history of the Christian Church at the close of 
the 1st century. Its descriptions of the worldliness and lawless- 
ness which prevailed among the elders and pastors, t.e. the bishops 
and priests, of the wide-spread covetousness and vainglory as 
well as the growing heresies among Christians generally, agree 
with similar accounts m 2 Peter, 2 Timothy and Clement of 
Rome. 

Various Titles — Ongen in his commentary on Matt xili. 57 
(Lommatzsch m. 4, 9) calls it Apocryph of Isaiah — ’Ardxpvpoy ‘H<ratov, 
Epiphanms (f/aer. xl 2) terms it the Ascension of Isaiah — rb 
Aya^ariKhr 'Utralov, and similarly Jerome -— .4 stftfwsio Isaiae It was 
also known as the Vision of Isaiah and finally as the Testament of 
Hezehiah (see Charles, The Ascension of Isaiah, pp xu -xv ) 

The Greek Original and the Versions — The book was written in 
Greek, though not improbably the middle portion, the Testament of 
Hezehiah, was originally composed m Semitic The Greek in its 
original form, which we may denote by G, is lost. It has, however, 
been m part preserved to us in two of its recensions, G' and G* 
From G* the Ethiopic Version and the first Latin Version (consistmg 
of li 14-111 13, vii 1-19) were translated, and of this recension the 
actual Greek has survived m a multitude of phrases in the Greek 
Legend G* denotes the Greek text from which the Slavomc and the 
second Latm Version (consistmg of vi -xi ) were translated Of this 
recension 11 4-iv 2 have been discovert by Grenfell and Hunt’ 
For complete details see Charles, op cit pp. xvui -xxxiii , also 
Flemming m Hennecke’s NThche Apoh 

Latin Version — The first Latm Version (L’) is fragmentary 
(=u. 14-m 13, vii. 1-19). It was discovered and edited by Mai m 
1828 (Script, vet nova collectio III. 11 238), and reprinted by 
Dillmann in his edition of 1877, and subsequently in a more correct 
form by Charles in his edition of rgoo The second version (L*), 
which consists of vi -xi , was first prmted at Vemce m 1522, by 
Gieseler m 1832, Dillmaim m 1877 and Charles m 1900 

Ethiopic Version. — There are three MSS. This version is on the 
whole a faithful reproduction of G’ These were used by Dillmann 
and subsequently by Charles in their editions 

Different Elements in the Book — The compositeness of this work 
IS universally recognized DiUmann’s analysis is as follows (1 ), 
Martyrdom of Isaiah, of Jewish origin, 11 i -111 12, v 2-14 (u ) The 
Vision of Isaiah, of Christian origin, vi i -xi. r, 23-40 ^lii ) The 
above two constituents were put together by a Christian writer, who 
prefixed 1 i, 2, 4b-i3 and appended xi 42, 43. (iv ) Fmally a later 
Christian editor mcorporated the two sections m. 13-v. i and xi 2-22, 
and added 1 3, 4a, v. 15, 16, xi 41 

Tins analysts has on the whole been accepted by Hamack, Schurer, 
Deane and Beer. These scholars have been influenced by Gebhardt's 
statement that in the Greek Legend there is not a trace of m. 13-v i, 
XI 2-22, and that accordmgly these sections were absent from the 
text when the Greek Legerd was composed But this statement is 
ivrong, for at least five phrases or clauses m the Greek Legend are 
derived from the sections in question Hence R H. Charles has 
exammed (op cit pp xxxvui.-xlvii ) the problem de novo, and 
arrived at the followmg conclusions. The book is highly composite, 
and arbitranness and disorder are found in every seebon There are 
three original documents at its base (i ) The Martyrdom of Isaiah = 
1 I, 2a, 6b-i3a, ii 1-8, lo-iii. 12, v ib-i4 This is but an im- 
perfect survival of the ongmal work. Part of the origmal work 
omitted by the final editor of our book is preserved m the Opus 
imperfectum, which goes' back not to our text, hut to the original 
Martyrdom (ii) The Testament of Hezekiah^iW i3b-iv 18 This 
work is mutilated and without beginning or end (111 ) The Vision of 
Isaiah i-^o The archetype of this section existed inde- 

pendently m Greek ; for the second Latin and the Slavonic Veisions 
presuppose an independent circulation of their Greek archetype in 
western and Slavonic countnes This archetype difiers m many 
respects from the form in which it was republished by the editor of 
the entire work. 

We may, in short, put this complex matter as follows The con- 
ditions of ^e problem are sufficiently satisfied W supposmg a single 
editor, who had three works at his disposal, the Martyrdom of Isaiah, 
of J[ewi8h origin, and the Testament of Hetekiah and the Vision of 
Isaiah, of Chmt^ origin. These he reduced or enlarged as it suited 
his purpose, and put them together as they stand in our text. Some 
of the editorial additions are obvious, as 1. 2b-6a, 13a, ii. 9, lii. 13a, 
IV. la, 19-v. la, IS, 16, xi. 41-43* 

Dates of the VarioHS Constituents of the Ascension. — (a) The 
Martyrdom is quoted by the Opus Imperfectum, Ambrose, Jerome, 


‘ PuUished by them m the Amherst Papyri, an account of the 
Greek papyn in the collection of Lord Amherst (1900)) aod by 
Charles in his edition. 


Ongen, Tertullian and by Justin Martyr. It was probably known 
to the wnter of the Epistle to the Hel^ws. Thus we are brought 
back to the ist century a.d if the last reference is trustworthy 
And this IS no doubt the right date, for works written by Jews in the 
2nd century would not be likely to become current in the Christian 
Church (b) The Testament of Hezehiah was wntten between a d 88- 
100 fhe grounds for this date will be found in Charles, op cit 
pp Ixxi-lxxii. and 30-31 (c) The Vision of Isaiah. The later re- 

cension of this Vision was used by Jerome, and a more primitive form 
of the text by tlie Archontici according to Kpiphanlus It is still 
earlier attested by the Actus Petn Vercellenses Since the Prote- 
vangel of James was apparently acquainted with it, and likewise 
Imatius (ad Ephes xix), the composition of the primitive form of 
the Vision goes back to the close of the ist century 

The worx of combining and editmg these three Independent 
writings may go back to early m the 3rd or even to the 2nd century 

Literature — Editions of the Ethiopic Text • Laurence, A seen no 
Isaiae vatis (1819) , Dillmann, Ascensto Isaiae Aethiopice et Latine, 
cum prolegomems, adnotatiombus cnticis et exegeticis, odditis ver- 
sionum Latinarum reliqutts edita (1877) , Charles, Ascension of 
Isaiah, translated from the Ethiopic Version, which, together with the 
new Greek Fragment, the Latin Versions and the Latin translation of 
the Slavonic, « here jpubhshed in full, edited with Introduction, Notes 
and Indices (1900) , Flemming, in Hennecke'sNT/icA# . 4 292-305, 
NThche Apok.-Handbuch, 323-331. This translation is made from 
Charles’s text, and his analysis of the text is ui the mam accepted by 
this scholar. Translations : In addition to the translations given 
m the precedmg editions, Basset, Les Apocryphes ithiopiens, lii 
“L'Ascensiond’Isaie”(i89i), Beer, A pok.und Pseud (1900)11.124-127 
The latter is a German renaering of u.-iii 1-12, v, 2-14, of Dillmann's 
text Critical Inquiries : Stokes, art. " Isaiah, Ascension of,” in 
Smith’s Diet of Christian Biography (1882I, lii 298-301 , Robinson, 
" The Ascension of Isaiah ” in Hastings^ Bible Diet ii 499-501 
For complete bibliography see Schurer*, Gesch des iM. Volks, 
iii 280-285 ; Charles, op at. (K. H. C.) 

ISANDHLWANA, an isolated hill in Zululand, 8 in S E of 
Rorke’s Drift across the Tugela river, and 105 m. N. by W. of 
Durban. On the 22nd of January 1879 a British force encamped 
at the foot of the hill was attacked by about 10,000 Zulus, 
the flower of Cetewayo’s army, and destroyed. Of eight 
hundred Europeans engaged about forty escaped (see Zululand 
History) 

ISAR (identical with hire, m Celtic “ the rapid ’’X a river of 
Bavaria. It rises m the Tirolese Alps N.E from Innsbruck, at an 
altitude of 5840 ft It first winds in deep, narrow glens and gorges 
through the Alps, and at Tolz (2100 ft ), due north from its source, 
enters the Bavarian plain, which it traverses in a generally north 
and north-east direction, and pours its waters into the Danube 
immediately below Deggendorf after a course of 219 m. The 
area of its drainage basin is 38,200 sq m Below Munich the 
stream is 140 to 350 yards wide, and is studded with islands. 
It is not navigable, except for rafts. The total fall of the river 
is 4816 ft. The Isar is essentially the national stream of the 
Bavarians. It has belonged from the earliest times to the 
Bavarian people and traverses the finest corn land m the kingdom 
On Its banks lie the cities of Munich and Landshut, and the 
venerable episcopal see of Freising, and the inhabitants of the 
district It waters are reckoned the core of the Bavarian race 

Sec C Gruber, Die Isar nach threr Entunckelung und ihren hydro- 
logischen Verhdltnissen (Munich, 1889) , and Die Bedeutung der Isar 
als Verkehrsstrasse (Munich, 1890). 

ISATIN, CgHjNO.^, in chemistry, a derivative of indol, interest- 
ing on account of its relation to indigo ; it may be regarded as 
the anhydride of ortho-aminobenzoylformic or isalinic acid 
It crystallizes in orange red prisms which melt at 200-201® C 
It may be prepiared by oxidizing indigo with nitnc or chromic 
acid ( 0 . L. Erdmann, Jour. prak. Chem., 1841, 24, p. 11); by 
boiling ortho-nitrophenylpropiolic acid with alkalis (A Baeyer, 
Ber.y 1880, 13, p. 2259), or by oxidizing carbostyril with alkaline 
potassium permanganate (P. Friedlander and H Ostermaier, 
Her., 1881, 14, p. 1921). P. J. Meyer (German Patent 26736 
(1883)) obtains substituted isatins by condensing para-toluidim 
with dichloracetic acid, oxidizing the product with air and then 
hydrolysing the oxidized product with hydrochloric acid 
T. Sandmeyer (German Patents 113981 and 119831 (1899)) ob- 
tained isatin-a-onilide by condensing amline with chloral hydrate 
and hydroxykmine, an intermediate product isomtrosodiphenyl- 
acefamichne being obtained, which is converted into isatin-a- 
anilide by sulphuric aad. This can be converted into mdigo 
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b)r reduction with ammonium sulphide. Isarm dissolved in 
concentrated sulphuric acid jpves a blue Coloration with 
ihiophene^ due to the formation of indophcnin (sec Ahst. JjC.S.f 
1907). Concentrated nitric acid oxidizes it to oxalic aci^ and 
alkah fusion yields amlme. It dissolves in soda forming a 
violet solution, which soon b«omes yellow, a change due to the 
transformation of sodium N-isatin into sodium isatate, the aa- 
isatin salt being probably formed intermediately (Heller, Absi, 
f.C.S , 11907, i. p. 443). Most metallic salts are N>dmv«t»ves 
ytcldir^ N-methyl ethers, the silver salt is, however, an 
0 -derivative, yielding an 0 *methyl ether (A. v. Baeyer, 1883 , 
W. iPetets, AbsL J.CS>,, 1907, i, p. 239)^ 

CC>* OClV CO^"’ 

SolUaroma MwUa BSrw Mtt 

ISAURlAt in andent geography, a district in the interior of 
A.sia Minor, of very different extent at different periods. 'Hie 
permanent nucleus of it was that section of the Taurus which 
lies directly to south of Iconiura and Lystra. Lycaonia had aH 
the Icoman plain ; but Isauria began as soon as the foothills 
were reached Its two original towns, Isatira Nea and Isaiira 
Palaea, lay, one among these foothills {Dorla) and the other on the 
watershed (Zenaibar Kal6) When the Romans first encountered 
the Isaurians (early in the jst century b.c.), they regarded 
Cthcta Trachea as part of IsOuim, which thus extended to the sea , 
and this extension of the name continued to be in common use 
for two centuries The whole basin of the Calycadnus was 
reckoned Isaurian, and the cities in the valley of its southern 
branch formed what was known as the Isaurian Decapolis 
Towards the end of the 3rd century ad, however, all CiKcia was 
detached for administrative purposes from the northern slope 
of Taurus, and we find a province called at first Isaiina-Lycaonm, 
and later Isauna alone, extending up to the limits of Galatia, 
but rmt passing Taurus on the south Pisidia, part of which 
had hitherto been included in one province with Isauna, was also 
detached, and made to include Iconiura In compensation 
Tsauria received the eastern part of Pamphylia Restricted 
again m the 4th century, tsauria ended as it began by being just 
the wild distnet about Isaura Palaea and the heads of the 
Calycadnus. Isaura Palaea was besieged by pcrdiccas, the 
Macedonian regent after Alexander’s death , and to avoid 
capture its citizens set the place alight and perished in the flames 
During the war of the CiHcian and other pirates against Rome, 
the Isaunans took so active a part that the proconsid P, Servibus 
deemed it necessary to follow them into their fastnesses, and 
compel the whole people to submission, an exploit for which he 
received the title of Isauricus (75 bc) The Isaurians were 
afterwards placed for a time under the rule of Arayntas, king of 
Galatia , but it is evident that they continued to retain their 
predatory habits and virtual mdependence In the 3rd century 
they shdtered the rebel emperor, TrebelUanus. In the 4th 
century they are still described by Ammianus Marcellmus as 
the scourge of the neighbouring provinces of Asia Minor ; but 
they are said to have been effectually subdued in the reign 
of Jus’tmian. In common with all the eastern Taurus, Isauna 
passed into the hands of Turcomans and Vuniks with the Seijuk 
conquest. Many of these have now coalesced mth the aboriginal 
population and form a settled element . but the district »s still 
lawless 

This comparatively obscure people had the honour of producing 
two Byzantine emperors, Zeno, whose native name was Traska- 
hsseus Rousoumbladeotes, and Leo III , who ascended the 
throne of Constantinople in 718, reigned till 741, and became 
the founder of a dynasty of three generations. The ruins of 
Isaura Palaea are mainly remarkable for their fine situation 
and their fortifications and tombs. Those of Isaura Nen have 
disappeared, but numerous inscriptions and many sculptured 
slelae, built into the houses of prove the site. It was the 
latter, and not the former town, that Servilius reduced by 
cutting off the water supply. The site was wlentMied by W. M. 


Ramsay in 1901. The only modem exploration of highland 
Isauna was that made by J. S. Steirett m 1885 ; but it was not 
exhaustive. 

Bibuographv — W. M Ramsay, Histor%c«t Geo^fn^hy -^f Asia 
Mtnar (eSgeU, and article " Nova Isaura '' oa loam, H«iL StuOtas 
I1905I, A. M. Rarasay, tb\d. I1904) ; J EL S. Stervett, " Wplfe 
Ex^dition to Asia Muior,” Papers Amer. Inst, of Arch ui (1888) ; 
C Ritter, JErdkunde, xix. (1859) , E J Davis, Itfe in As Turkey 
(t87o) roo H ) 

ISCKIA (Gr. Xiidr^owra^ Lat Aenaria, m poetry Inartme), an 
island off the coast ol Campania, Italy, 16 m, S W. of Naples, 
to the province of which it belongs, and 7 m. S W. of the Qpo 
Miseno, the nearest point of the mainland Pop about 20,000. 
It is situated at the W. extremity of the Gulf of Naples, and is 
the largest island near Naples, measuring about 19 m m circum- 
ferenue and 26 sq, m. in area. It belongs to the same volcanic 
system as the mainland near it, and the Monte Epomeo (anc 
’Eirwreii?, viewpoint), the highest point of the island (2588 ft ), 
lies on the N. edge of the principal crater, which is surrounded 
by twelve smaller cones. The island was perhaps occupied 
by Greek settlers even before Cumae ; its Eretnan and Chalcidian 
inhabitants abandoned it about 500 b.c. owing to an eruption, 
and It is s^d to have been deserted almost at onte by the greater 
part of the gamson which Hxero I. of Syracuse had placed there 
about 470 B c , owing to the same cause. Later on it came into 
the possession of Naples, but passed into Roman hands m 326, 
when Naples herself lost her independence The ancient town, 
iraces of the fortifications of which still exist, was situated near 
Lacco, at the N.W. corner of the island Augustus gave it b-\ck 
to Naples in exchange for Capn. After the fall of Rome it suffered 
attacks and devastations from the successive masters c£ Italy, 
until it was finally taken by the Neapolitans m 1299. 

Several eruptions are recorded m Roman times. The last of 
which we have any knowledge oc'curred m 1301, but the island 
was visited by eai ihquakes in 1881 and 1883, 1700 hyes being lost 
in the latter year, when the town of Casamicciola on the n^rth 
side of the island was almost entirely destroyed. The hot spnngs 
here, which still survive from the period of volcanic activity, 
rise at a temperature of 147® Fahr. and are alkaline and saline ; 
they' are mu^ visited by bathers, especially in summer. They 
were known in Homan times, and many votive altars dedicated 
to Apollo and the nymphs have been found. The whole island 
is mountamous, and is remarkable for its beautiful scenery and 
its fertility. Wine, corn, oil and fruit are produced, especially 
the former, while the mountain slopes are clothed with woods. 
Tiles and pottery are made m the island. Straw'-plaiting is a 
considerable industry at Lacco, and a certain amount of 
fishing IS also done. The potter's clay of Ischia served for the 
potteries of Cumae and Puteoli m ancient times, and was mdoed 
in considerable demand until the catastrophe at Casaimcaola 
in 1883. 

The chief towns are Ischia on the E. coeist, the capital and the 
seat of a bishop (pop. in 1901, town, 2756 ; commune, 7012), 
with a 15th-century castle, to which Vittoria Colonna retired 
after the death of her husband in 1525 ; Casamicciola (pop. 
m 1901, town, 1085 ; commune, 3731) on the north, and iVio 
on the west coast (pop in 1901, town, 3640; commune, 7197) 
There is regular communication with Naples, both by steamer 
direct, and also by steamer to Torregaveta, 2 m. W.S.W. of 
Baiae and ii-t m. W S.W. of Naples and thence bv rail. 

See J Beloch, Campanian (Breslau, i8qo), 202 sqq. (T. As ) 

ISGHL> a market-town and watermg-place ^of Austria, in 
Upper Au^ia, 55 m. S S.W. of Lmz rail. Pop. (1900) 9646. 
It is beautifully situated on the peninsula formed by the junction 
of the rivers Ischl and Traun and is surrounded by high moun- 
tains, presenting scenery ot the finest description. To S. is the 
Siriuskogl or Hundskogl (1960 ft.), and to the W, the Schafberg 
(5837 ft.), which IS ascemi^ from St Wolfgang by a rack-wid- 
pmion railway, built in 1893 possesses a fine parish church, 
built by Maria 'Theresa and renovated in i877r-i88o; and the 
Imperial Vifia is^surroundeid by a magnificent park. IsiM 
IS one of the most fashionable spas of Europe^ being the lavounte 
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sumkner reside^e df the Austrian Imperial family and, of the Alps. Hance the Drac is, at lU juncbOB with the IsirCi a stream 
Austrian nobiUty since 1832. It has saime and sulphureous of nearly the same volume, while these two rivers, with the 
drinkmg springs and numerous brine and brme-vapour baths. Durance, dram practically the oitire French slope of the Alpine 
The brnae used at Ischl contains aJbout 35 %of salt and there are chaw, the basins of the Ar>e and of the Var fenming the sole 
also mad, sulphur and pme-cooe baths. Ischl is situated at; an excefsAioas. A short distance below Mourans the Is^e changes its 
altitude of 1553 ft. 1 abo^ sea-level and has a very imkl climate, direction for the last time and now flows S.W. past Romans before 
Its mean annual temperature is 49 4** F. and its mean suroiuer joining the Rhone on the left, as its prmcipal afliuent after the 
temperature is 63-5® F. Ischl is an important centre of the salt Saone and the Durance, between Tournon and Vaknee. The 
mdustry and 4 m. to rts W. is a celebrated salt mine, which has Xs^re is remarkable for the way in which it changes its direction, 
toeen worked as early as idic irth century. forming three great loops of which the apex is respectively at 

ISEO, LAKE OF (the Laetts S$bimu of the Romans), a lake Bourg St Maurice, Albertville Moirans. For some way 
m Lombardy, N. Italy, situated at th&southern foot of the Alps, after its junction with the Rhone the grey troubled current of 
and between the provinces of Bergamo and Brescia. It is formed the Isdre can be distinguished in the broad and peaceful stream 
by the Ogho nver, which enters the northern extremity of the of the Rhone. (W. A B. C.) 

lake at Lovere, and issues from the southern end at Sarnico, ISftRB, a department of S.E. France, formed in 1790 out of the 
on Its way to jom the Po. The area of the lake is about 34 sq. m., northern part of the old province of Dauphin^ Top. (^906) 
It 13 ijji m. m length, and 3 m. wide in the broadest portion, 563,315. It is bounded N. by the department of the Am, £. by 
while the greatest depth is said to be about 984 ft. and the height that of Savoie, S. by those of the Hautes AJpes and the Drome 
of Its surf^ above seadevel 607 ft. It contains one large island, and W. by those of the Imire and the Rhone. Its area is 3179 
that of Siviano, which culminates in the Monte Isola (1965 ft.) sq. m. (surpassed only by 7 other departments), while its greatest 
that IS crowned by a chapel, while to the south is the islet of San length is 93 m, and its greatest breadth 53 m. Uhe river I&^re 
Paolo, occupied by the buildings of a small Franciscan convent runs for nearly half its course through this department, to which 
now abandoned, and to the north the equally tmy island of it gives its name. The southern portion of the department is 
Loreto, with a rumed chapel containing frescoes. At the southern very mountamous, the loftiest summit being the Pic Lory 
end of the lake are the small towns of Iseo (15 m. by rail N.W. of (13,396 ft ) m the extensive snow-clad Oisans group (drained 
Brescia) and of Sarnico From Paratico, opposite Sarnico, on by the Drac and Romanche, two mi^ty mountain torrents), 
the other or left bank of the Oglio, a railway runs in 6^ m. to while minor groups are those of Btlltdonne, of Allevard, of the 
Palaz/olo, on the mam Brescia-Bergamo Ime. Towards the Grandcs Rousscs, of the Dd\oluy, of the Indves, of the Koyan- 
head of the lake, the deep wide valley of the Oglio is seen, nais, of the Vcrcors and, slightly to the north of the rest, that 
dominated by the glittering snows of the Adamello (11,661 ft), of the Grande Chartreuse. The northern portion of the depart- 
a glorious prospect. Along the east shore (the west shore is far nicnt is composed of plateaux, low hills ana plains, while on eveiy 
more rugged) a fine carriage road runs from Iseo to the consider- side but the south it is bounded by the course of the Rhone. It 
able town of Pisogne (13! m,), situated at the northern end of forms the bishopric of Grenoble ^dating fiom the 4th cintury), 
the lake, and nearly opposite that of Lovere, on the right bank till 1790 in the ealesiastical province of Vienne, and now in that 
of the C^lio, The portion of this load some way S. of Pisogne of Lyons. The department is divided into four arrondisst ments 
IS cleverly engmeered, and is carried through several tunnels. (Grenoble, St Marcellin, La lour du Pm and Vienne), 45 lantons 
The lake’s charms were celebrated by Lady Mary Wortley- and 563 communes. Its capital is Grcnoble,while other important 
Montagu, who spent tensummers(i747-i757)m a villa at Lovere, towns m it are the towns of Vienne, St Marctllm and La lour du 
then much frequented by reason of an iron spring. Ibe lake Pin. It is well supplied with railways (total kngth 342 m.), 
has several sardine and eel fisheries (W, A B C.) which gne access to Gap, to Chamb6ry, to Lyons, to St Rambcit 

ISRRE [anc. Isara], one of the chief rivers in France os well and to Valence, while it also possesses many traniways (total 
as of those flowing down on the French side of the Alpine chain. length over 200 m ). It contains silver, had, coal and iron mines, 
Its total length from its source to its junction with the Rhdne is as well as extensive slate, stone and marble quarries, besides 
about r8o m , during which it descends a height of about 7550 ft, several mineral springs (Alice ard, Urmge and La Motte) 'Ihe 
Its dramage area is about 4725 sq. m. It flows through the forests cover much ground, while among the most flourishing 
departments of Savoie, Isire and Drome. This rivei rises m industries arc those of glove making, cement, sdk weaving and 
the Galise glaciers in the French Graian Alps and flows, as paper making. Ihe area devoted to agriculture (largely m the 
a mountain torrent, through a narrow valley past Tignes in lertile valley of the Graisivaudan, or Is^re, N E. of Grenoble) h 
a north-westerly direction to Bourg St Maurice, at the western about 1211 sq. m. (WAT C) 

foot of the Little St Bernard Pass. It now be^s S.W., as far ISERLOHM, a town in the Prussian province of Westphalia, 
as Mou tiers, the chief town of the Tarentaise, as the upper course on the Baar, in a bleak and hilly region, 17 m W of Arnsbtrg, 
of the Isdre is named Here it again turns N W, as far as Albert- and 30 m E N E. from Barmen by rail. Pop (1900)27,265 
ville, where after receivmg the Arly (right) it once more takes a Iserlohn is one of the most important manufacturing towns 
south-westerly direction, and near St Pierre d’Albigny receives m Westphalia. Both m the town and neighbouihood there are 
its first important tributary, the Arc (left), a wild mountain numerous foundries and works for iron, brass, steel and bronze 
stream flowing through the Maunenne and past the foot of the , goods, while other manufactures mclude wire, netdlos and 
Mont Cams Pass. A little way below, at Montra61ian, it becomes pms, fish-hooks, machinery, umbrella-frames, tfumbks, bits, 
officially navigable (for about half of its course), though it is furniture, chemicals, coffee mills, and pinchbeck and bi itannia- 
but little used for that purpose owing to the irregular depth of metal goods. Iserlohn is a very old town, its gild of armourers 
Its bed and the rapidity of its airrent, Very probably, m ancient being referred to as “ ancient ” m 1443. 
days, It flowed from Montmdlian N.W. and, after passing through ISFAHAN (older form Ispahdn), the name of a Persian province 
or forming the T.^- du Bourget, joined the Rhone. But at and town The province is situated in the centre of the ccunlrv, 
present it continues from Montm^lian m a south-westerly and bounded S by Fars, E. by Yezd, N. by Kashin, Natanz 
direction, flowing through the broad and fertile valley of the and Irak, and W by the Bakhtian district and Arabistan. It 
Graisivaudan, though receiving but a single affluent of any pays a yearly revenue of about £100,000, and its pcpulatirn 
importance, the Br^cki (left). At Grenoble, the most important exceeds 500,900. It is divided into twenty-five districts, its 
town on Its banks, it bends for a short distance agam N.W. capital, the town of Isfahan, forming one of them These 
But just below that to#n it receives by far its most important twenty-five districts, some very small and consisting of cnly a 
affluent (left) the Prac, which itself drains the entire S. slope of little township and a few hamlets, are Isfahan, Jai, Barkhar, 
the lofty snow-clad Dauphm6 Alps, and which, 11 m. above Kahab, Kararaj, BaraBn, RCdasht, Marbin, Lenjan, Kerven, 
Grenoble, had received the^ Romanche (right), a. moimtam Rar, Kiar, Ifizdej, Oanduman, Somairam, Jarkfyeh, ArdiJ.tan, 
stream which drams the entire cen^l and NL portion U the same 1 Kuhpayeh, Najafabad,Koini^^,Chadugan, Varzek,Tokhinaklu, 



868 


ISFAHAN 


Gurji, Chinarud. Most of these districts are very fertile, 
and produce great quantities of wheat, barley, nee, cotton, 
tobacco and opium, Lenjfin, west of the city of IskhAn, is 
the greatest rice-producing district ; the finest cotton comes 
from Jarkuyeh ; the best opium and tobacco from the villages 
in the vicinity of the city. 

The town of IsfahAn or Ispahan, formerly the capital of 
Persia, now the capital of the province, is situated on the 
ZAyendeh river in 32® 39' N. and 51® 40' E. * at an elevation 
5370 ft. Its population, excluding that of the Armenian 
colony of Julfa on the right or south bank of the river (about 
4000), is estimated at 100,000 (73,654, mcluding 5883 Jews, 
in 1882) The town is divided into thirty-seven mahallehs 
(parishes) and has 210 mosques and colleges (many half rumed), 
84 caravanserais, 150 public baths and 68 flour mills. The 
water supply is principally from open canals led off from the 
river and from several streams and canals which come down 
from the hills in the north-west The name of the IsfahAn 


river was originally Zendeh (Pahlavi zendek) rud, “ the great 
river ” ; it was then modernized into Zindeh-rud, “ the living 
nver,” and is now called Zayendeh rud, ** the life-giving river.” 
Its principal source is the JanAneh rud which rises on the eastern 
slope of the Zardeh Kuh about 90 to 100 m W. of IsfahAn. 
After receiving the Khursang river from Feridan on the north 
and the Zarln rud from Chaharmahal on the south it is called 
Zendeh rud. It then waters the Lenjan and Marbin districts, 
passes Isfahan as Zayendch-rCid and 70 m. farther E. ends in 
the Gavkham depression. From its entrance into Ixnjan to 
Its end 105 canals are led off from it for purposes of irrigation 
and 14 bridges cross it (5 at IsfahAn). Its volume of water at 
IsfahAn during the spring season has been estimated at 60,000 
cub ft per second ; in autumn the quantity is reduced to one- 
third, but nearly all of it being then used for feeding the irriga- 
tion canals very little is left for the river bed The town covers 
about 20 sq. m , but many parts of it are in ruins The old city 
walls- -a ruined mud curtain—are about 5 m in circumference. 

Of the many fine public buildings constructed by the Sefavis 
and during the reign of the present dynasty very httle remains. 
There are still standing in fairly good repair the two palaces 
named respectively Chehel Situn, “ the forty pillars,” and 
Hasht Behesht, ” the eight paradises,” the former constructed 
by Shah Abbas I. (1587-1629), the latter by Shah Soliman m 
1670, and restored and renovated by Fath All Shah (1797-1834). 
They are ornamented with gilding and mirrors in every possible 
variety of Arabesque decoration, and large and brilliant pictures, 
representing scenes of Persian history, covei the walls of their 
principal apartments and have been asciibed in many instances 
to Italian and Dutch artists who are known to have been in 
the service of the Sefavis. Attached to these palaces were many 
other buildings such as the Imaretino built by Amin ed-Dowleh 
(or Addaula) for Fath Ali Shah, the Imaret 1 Ashref built by 
Ashref Khan, the Afghan usurper, the TalAr TavTleh, Guldasteh, 
Sarpushideh, &c., erected m the early part of the 19th century 
by wealthy courtiers for the convenience of the sovereign and 
often occupied as residences of European ministers travelling 
between Bushire and Teheran and by other distinguished 
travellers Perhaps the most agreeable residence of all was the 
Haft Dast, ” the seven courts,” in the beautiful garden of 
Saadetabad on the southern bank of the river, and 2 or 3 
m. from the centre of the city. This palace was built by Shah 
Abbas II. (1642-1667), and Fath Ah Shah Kajar died there 
m 1834. Close to it was the Aineh Khaneh, ” hall of mirrors ” 
and other elegant buildings in the Hazar jerib (1000 acre) garden. 
All these palaces and buildings on both sides of the nver were 
surrounded by extensive gardens, traversed by avenues of tall 
' These figuies arc approximate for the centre of the town north 
of the rivei. The resuft of astronomical observations taken by Bie 
German expedition for observing the transit of Venus in 1874 and by 
Sir O. St John m 1870 on the south bank of the river near, and in 
Julia respectively was 5X* 40' 3-45' E., 3a® 3/ 30' N. The stone 
slab commemoraUng the work of the eiqii^ition and placed on the 
spot where tlie observations were taken has been carried o0 and now 
nerves as a door plinth of an Armenian house. 


trees, principalljr planes, and mtersected by paved canals of 
rurming water with tanks and fountains. Smee Fath Ali Shah’s 
death, palaces and gardens have been neglected. In 1902 an 
official was sent from Teheran to mspect the crown buildings, 
to report on their condition, and repair and renovate some, &c. 
The result was that all the above-mentioned buildings, excepting 
the Chehel Situn and Hasht Behesht, were demolished and their 
timber, bricks, stone, &c , sold to local builders. The gardens 
are wildernesses The garden of the Chehel Situn palace opens 
out through the AlA Kapu (“ highest gate, sublime porte ”) 
to the MaidAn-i-Shah, which is one of the most imposmg piazzas 
in the world, a parallelogram of 560 yds. (N -S.) by 174 yds. 
(E.-W.) surrounded by brick buildmgs divided mto two storeys 
of recessed arches, or arcades, one above the other. In front 
of these arcades grow a few stunted planes and poplars On 
the south side of the maidan is the famous Masjed 1 Shah (the 
shah’s mosque) erected by Shah Abbas I. in 1612-1613. It is 
covered with glazed tiles of great brilliancy and richly decorated 
with gold and silver ornaments and cost over £175,000. It is 
in good repair, and plans of it were published by C. Texier 
{V Arminte, la Perse, &c., vol. 1. pis. 70-72) and P. Coste {Monu- 
ments de la Perse). On the eastern side of the maidan stands 
the Masjed 1 Lutf Ullah with beautiful enamelled tiles and m 
good repair. Opposite to it on the western side of the maidan 
is the AlA Kapu, a lofty building in the form of an archway 
overlooking the maidan and crowned in the fore part by an 
immense open throne-room supported by wooden columns, 
while the hinder part is elevated three storeys higher. On the 
north side of the maidan is the entrance gate to the mam bazaar 
surmounted by the NekkAreh-Khaneh, or drumhouse, where is 
blared forth the appalling music saluting the rising and setting 
Sun, said to have been instituted by Jamshid many thousand 
years ago. West of the Chehel Situn palace and conducting 
N.-S. from the centre of the city to the great bridge of Allali 
Verdi Khan is the great avenue nearly a mile in length called 
ChahAr Bagh, “ the four gardens,” recalling the fact that it 
was originally occupied by four vineyards winch Shah Abbas I 
rented at £360 a year and converted mto a splendid approach 
to his capital. 

It was thus described by Lord Curzon of Kcdleston in 1880 
” Of all the sights of Isfahan, this in its present state is the most 
pathetic in the utter and pitiless decay of its beauty Let me indi- 
cate what It was and what it is. At the upper extremity a two- 
storeyed pavilion,® connected by a corridor with the Seraglio of the 
palace, so as to enable the ladies of the harem to gaze unobserved 
ujron ■me merry scene below, looked out upon tlie centre of the avenue. 
Water, conducted in stone channels, ran down the centre, fallmg in 
miniature cascades from terrace to terrace, and was occasionally 
collected m great square or octagonal basins where cross roads cut 
the avenue. On either side of the central channel was a row of 
oriental planes and a paved pathway for pedestrians. Then occurred 
a succession of open parterres, usually planted or sown. Next on 
either side was a second row of planes, between which and the 
flanking walls was a raised causeway for horsemen. The total 
breadth is now fifty-two yards At mtervals corresponding with the 
successive terraces and basing arched doorways with recessed open 
chambers overhead conducted through these walls into the various 
ro)ml or noble gardens that stretched on either side, and were known 
as the Gardens of the Throne, of the Nightingale, of Vines, of Mul- 
berries, Dervishes, &c. Some of these pavihons were places of public 
resort and were used as coffee-houses, where when the Dusmes.s of the 
day was over, the good burghers of IsfahAn assembled to sip that 
beverage and inhaJe their Italians the while ; as Fryer puts it 
‘ Night drawii^ on, all the pride of Spahaun was met in the Chaur- 
baug and the Grandees were Airing themselves, prancing about with 
their numerous Trains, striving to outvie each other in Pomp and 
Generosity.' At the bottom, quays lined the bankSfOf the nver, and 
were bordered with the mansions of the nobiUty. 

Such was the Chahar Bagh in the plenitude of its fame. But now 
what a tragical contrast 1 The channels are empty, their stone 
borders crumbled and shattered, the terraces are broken down, the 
parterres are unsightly bare patches, the trees, all lopped and 
pollarded, have bew chipped and hollowed out or cut down for fuel 
by the soldiery of the Zil, the side pavilions are abandoned and 
tumbling to pieces and the gardens are wildernesses. Two centunes 
of decay could never make the Champs ElyaSes in Paris, the Unter 


• This pa 
nearly forty 


viljon was the Persian telegraph office of IsfahAn for 
years and wtu demolished in 1903. 
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4en Linden in Berlin, or Rotten Row in London, look one half as 
miserable as does the ruined avenue of Shah Abbas. It is in itself 
an epitome of modem Iran ’* 

Towards the upper end of the aveuue on its eastern side 
stands the medresseh (college) which Shah Hosain built in 1710. 
It still has a few students, but is very much out of repair , L«rd 
Curzon spoke of it in 1888 as “ one of the stateliest rums that 
he saw in Persia.” South of this college the avenue is altogether 
without trees, and the gardens on both sides have been turned 
into barley fields Among the other notable buildmgs of Isfahan 
must be reckoned its five bridges, all fine structures, and one of 
them, the bridge of Allah Verdi Khan, 388 yds in length with 
a paved roadway of 30 ft. in breadth, is one of the stateliest 
bridges in the world, and has suffered little by the march of decay. 

Another striking feature of Isfahan is the line of covered 
bazaars, which extends for nearly 3 m. and divides the city 
from south to north The confluence of people m these bazaars 
is certainly very great, and gives an exaggerated idea of the 
populousness of the city, the truth bemg that while the in- 
habitants congregate for business in the bazaars, the rest of the 
city IS comparatively deserted. When surveyed from a command- 
ing height within the city, or in the immediate environs, the 
enormous extent of mingled garden and building, about 30 m 
in circuit, gives an impression of populousness and busy life, 
but a closer scrutiny reveals that the whole scene is nothing more 
than a gigantic sham. With the exception of the bazaars and 
a few parishes there is really no contmuous inhabited area. 
Whole streets, whole quarters of the city have fallen into utter 
nun and are absolutely deserted, and the traveller who is bent on 
visiting some of the remarkable sites in the northern part of 
the city or in the western suburbs, such as the minarets datmg 
from the 12th century, the remains of the famous castle of 
Tabarrak built by the Buyid Rukn addaula (d. 976), the ruins 
of the old fire temple, the shaking minarets of GuladSn, &c , 
has to pass through miles of crumbling mud walls and roofless 
houses. It is believed indeed that not a twentieth part of the 
area of the old city is at present peopled, and the million or 
600,000 inhabitants of Chardin’s time (middle of the 17th century) 
have now dwindled to about 85,000. The Armenian suburb 
of Julfa, at any rate, which contained a population of 30,000 
souls in the 17th century, has now only 4000, and the Christian 
churches, which numbered thirteen and were mamtained with 
splendour, are now reduced to half a dozen edifices with bare 
walls and empty benches Much improvement has recently 
taken place in the education of the young and also m their 
religious teaching, the wealthy Armemans of India and Java 
having liberally contributed to the national schools, and the 
Church Missionary Society of London having a church, schools 
and hospitals there since 1869. 

The people of Isfahan have a very poor reputation in Persia 
either for course or morals. They are regarded as a clever but 
at the same time dissolute and disorderly community, whose 
government requires a strong hand. The lutis (hooligans) of 
Isfahan are proverbial as the most turbulent and rowdy set of 
vagabonds in Persia. The priesthood of Isfahan are much 
respected for their learning and high character, and the merchants 
are a very respectable class The commerce of Isfahan has 
p-eatly fallen off from its former flourishing condition, and 
it IS doubtful whether the trade of former days can ever be 
restored (A. H.-s ) 

History , — The natural advantages of Isfahan— a genial climate, a 
fertile soil and abundance of water for irrigation — must have always 
made it a place of importance. In the most ancient cuneiform docu- 
ments, referrmg to a penod between 3000 and 2000 b.c , the province 
of Anshan, wmch certainly mcluded Isfahan, was the limit of the 
geographical knowledge 01 the Babylonians, typifymg the extreme 
east, as Syria (or Martu-ki) typified the west. The two provinces of 
Anshan and Subarta, by which we must understand the country from 
Isfahan to Shuster, were ruled in those remote ages by the same 
king, who undoubtedly belonged to the great Turaman family; 
and from this first notice of Anshan down to the 7th century b.c. 
the region seems to have remained, more or less, dependent on the 
paramount power of Susa With regard to the eastern frontier of 
Anshan, however, ethnic changes were probabW in extensive opera- 
tion daring this mterval of twenty centres. The western Iranians, 


for mstance, after separating from their eastern brethren on the 
Oxus, as early perhaps as 3000 b.c., must have followed Uie hue 
of the Elburz mountains, and then bifurcating mto two branches 
must have scattered, westward into Media and southward towards 
Persia. The first substantial settlement of the southern branch 
would seem tlien to have been at Isfah&n, where /rm, tlie eponym 
of the Persian race, is said to have founded a famous castk, the 
remains of wluch were visible as late as the loth century a i>. J Ins 
castle 18 known in the Zoroastrian writings asjem-gtrd, but its proper 
name was SarU or SarUk (given m the Bundahuh as Sruwa or 6ro6^), 
and it was especially famous in early Mahommedan history as the 
building where the ancient records and tables of the iVisians were 
discovered which proved of so much use to Albumaznr and his con- 
temporaries. A valuable tradition, proceedmg from (]uite a different 
source, has also been preserved to the effect that J cm, w ho invented 
the origmal Persian character, " dwelt in Assan, a district of 
Shuster^* (see Fldgel’s Fihrist, p. 12, 1. 21), which exactly accords 
with the Assyrian notices of Assan or Anshan classed as a depend- 
ency of Elymais. Now, it is well known that native legend repre- 
sented the Persian race to have been held in bondage for a thousand 
years, after the reign of Jem, by the foreign usurper Zoh&h or 
Btvevasp, a penod which may well represent the duration of Ely- 
maean supremacy over the Aryans of Anshan At the commence- 
ment of the 7th century b c Persia and Ansan are still found in the 
annals of Sennacherib amongst the tnbutaries of Elymais, confeder- 
ated agamst Assyria ; but shortly afterwards the great Susian 
monarchy, which had lasted for full 2000 years, crumbled away 
under continued pressure from the west, and the Aryans of Anshan 
recovered their independence, founding lor the first time a national 
dynasty, and establishing their seat of government at Gabae on the 
site of the modern city of IsfahUn. 

The royal city of Gabac was known a.s a foundation of the Achae- 
meiiidae as late as the lime of Strabo, and the inscriptions show that 
Vcliacmenes and his successors did actually rule at Anshan until the 
threat Cyrus set out on Ins career of western victory Whethei the 
Kabt or Kivt of tradition, the blacksmith of Isfahan, who is said 
to have headed the revolt against Zohak, took his name from the 
town of Gabae may be open to question , but it is at any rate re- 
markable that the national standard of the Persian race, named 
.ifter the blacksmith, and supposed to have been first unfurled at 
this epoch, retained the title of Darafsh-a KavJnt (the banner of 
Kftvi) to the time of the Arab con<]uest, and that tlie men of Isfah.'ln 
were, moreover, throughout this long period, always especially 
charged with its protection. '1 ho provincial name of Anshan or 
\ssan seems to have been disused m the country after the age of 
Cyrus, and to have been rq>laced by that of Gabene or Gabiaue, 
which alone appears m the Greek accounts of the wars of Alexander 
and his successors, and in the geographical descriptions of Strabo 
Gabae or Givi became gradually corrupted to Jal during the 
Sassanian penotl, and it was thus by the lattci name that the old 
city of Isfahan was generally known at the time of the Arab m- 
vasion. Subsequently the title of Jal became replaced by bhe- 
henstin or Medineh, " the city ” par excellence, while a suburb whuh 
had been founded m the immediate vicinity, and which took the name 
uf Vah^tdleh, or the " Jews' town," from its origmal Jewish inhabi- 
tants, gradually rose mto notice and superseded the olfl capital > 

Shehenst&n and Yahudleh arc thus m the early ages of Islam 
described as mdependent cities, the former being the eastern and 
the latter the western division of the capital, each surrounded by a 
separate wall , but about the middle of the loth century the famous 
Buyid kmg, known as the Rukn-addaula (at-Dowleh), united the two 
suburbs and many of the adjoining villages m one general enclasure 
wliich was about 10 m m cu-cumference. The city, which had now 
resumed its old name of Isfahan, continued to flounsh till the time of 
Timur (a d 1387), when m common with so many other cities of the 
empire it suffered grievously at the hands of tlie Tatar invaders. 
Timur indeed is said to have erected a Kelleh MtnSr or " skull 
tower " of 70,000 heads at the gate of the city, as a warning to deter 
other communities from resisting his arms. The place, however, 
owing to its natural advantaiges, gradually recovered from the effects 
of this temble visitation, and when the Safavid dynasty, who suc- 
ceeded to power m the i6th century, transferred their place of 
residence to it from Kazvm, it rose rapidly m populousness and 
wealth. It was under Shah Abbas the first^ the most illustrious 
sovereign of this house, that Isfahan attained its greatest prosperity. 
This monarch adopted every possible expedient, by stimulating 

* The name of Yahudleh or " Jews' town " is derived by the early 
Arab geographers from a colony of Jews who are said to have 
migrated from Babylonia to Isfahan shortly after Nebuchadrezzar’s 
conquest of Jerusalem, but this is pure fable 'The Jewish settle- 
ment really dates from the 3rd centuiy a d. as is shown by a notice 
m the Armenian history of Moses of Chorene, Hb. m cap. 35 The 
name Isfa^Sn has been generally compared with the Aspadana of 
Ptolemy in the extreme north of Persia, and the identification is 
probably correct. At any rate the title is of great antiquity, being 
found in the Bundatu^, and being derived m all hkelihooil from the 
family n^e of the race of Ferid&n, the Athviydn of romance, wh* 
were entitled Atptydn in Pahlavi, according to the phonetic rules of 
that language. 
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commerce, encouraging arts and manufactures, and mtroducing 
luxurious habits, to attract visitiofs to his favonttte capital He 
built several magnificent palhces in the richest stVie of Oriental 
decoration, planted gardens and avenues, and distrionted amongst 
them the waters of the Zendch-rfld in an endless series of reservoirs, 
fountains and cascades The baths, the mosoues. the colleges, the 
basaars and the caravanserais of the city received an equal share of 
his attention, and European arHficers and merchants were largely 
encouraged to settle in his capital Ambassadors visited his court 
from many of the fif*»t states of Enr<^, and factories were perman- 
ently established for the merchants of England, FVan^ Holland, the 
Hanseatic towns, Spam, Portugal and Moscow. The Celebrated 
travcKer Chardin, who passed a great portion of his life at Isfahan in 
the latter half of the 17th century, has left a detailed and most 
interesting account of the statistics of the city at that period He 
himself esti mater! tlie population at 600,000, though in popular belief 
the nnmber exceeded a miHion. There were 1500 flonnshmg villages 
in the immediate neighbourhood ; the enceinte of the city and 
suburbs was reckoned at 24 m , while the mad walls suiroundmg the 
city Itself, probably nearly following the Imes of the Bnyld en- 
closure, measured 20,000 paces. In the interior were counted 162 
mosques, 48 public colleges, tSon caravanserais, 273 baths and 12 
cemeteries The adjoining suburb of Julfa was also a most flourish- 
ing place Originally founded by Shah Abbas the Great, who trans- 
ported to this locality 3400 Armenian families from the town of Jnlfa 
on the Arras, the colony increased rapidly under his fostering care, 
both fn wealth and in numbers, the Christian population being 
estimated in 1683 at 30,000 souls. The flrst blow’ to the prosperity 
of modem Isfahan was given by the Afghan Invasion at the begmnmg 
of the 18th century, since which date, although continuing for some 
tune to be the nominal head of the empire, the city has gradnally 
dwindled m importance, and now only ranks as a second or third rate 
provincial capital When the Kajar dynasty indeed mounted the 
throne of Persia at the end of the i8th centnry the seat of govern- 
ment was at once transferred to Teher&n, with a view to the support 
of the royal tribe, whose chief seat was in the neighbouring province 
of Maeenderam . and, although it has often been proposed, from 
considerations of state policy in reference to Russia, to re-cstabhsh 
the court at Isfahan, which is the true centre of Persia, tlie scheme 
has never commanded much attention. At the same time the 
government of Isfahan, owing to the wealth of the surrounding 
districts, has always been much sought after. Early in the 19th 
century the post was often conferred uixm somepowenul minister of 
the conrt, but m later times it has been usually the apanage of a 
favourite son or brother of the reigning sovereign * Path All Shah, 
who had a particular affection for Isfahan, died here m 1834, and it 
became a time-honoured custom for the monarch on the throne to 
seek relief from the heat of Teheran by forming a snmmer camp at 
the rich pastures of Gandnman on the skirts of Zardeh-Kuh. to the 
west of Isfahan, for the exercise of his troops and the health and 
amusement of his courtiers, but in recent years the p.mctice has been 
discontuiued. (H C R ) 

BHIM, a town of West Siberia, m the governnnent of Tobolsk, 
180 m. N.W. of Omsk, on a river of the same name, tributary, 
on the left, of the Irtysh. Pop, (1897) 7^^* The town, which 
was founded in 163a, has tallow-melting and carnes on a large 
trade in rye and rye flour. The fair is one of the most important 
ui Siberia, its letums being estimated at £500,000 annually. 

ISHMABL (a Hebrew name raeanuig “ God hear.s m the 
Bible, the son of Abraham by his Egyptian concubine H^ar, 
and the epon^nn of a number of (probably) nomadic tribes Kving 
outside Palestine. Hagar in turn personiEes a people found to 
the east of Gilead (i Citron, v 20) and Petra (Strabo).^ Tlirougb 
the jealousy of Sarah, Abraham’s wife, mother and son were 
driven away, and they wandered in the district south of Beersheba 
and Kadesh (Gen. xvL J, xxi. E) ; see Abraham. It had 
been foretold to his mother before his birth that he should be 
“ a wild ass among men,” and that he should dwell “ before 
the face of ” (that is, to the eastw'ard of) his brethren It is 
subsequently stated that after leaving his father’s roof he 

became an archer,^ and dwelt in tlie wilderness of Poran, and 

> Zill e"! Sultan, elder bi other of Muzafar ed d-n Shah, became 
governor-general of the IsfahAn province in 1869. 

^ Oft Paul's use of the stonr of Hagar (Gal. Iv. 34-261, see £« 0 '. 
Bib col 1934 > affd H, St J Thackeray, Relation 0/ St Paul to 
eontemporary Jewish Thought (Txindon, 1900), pp 196 sqq. ; Hagar 
typifies the old Sinaitic covMiant, and Sarah represents the new 
covenant of freedom from bondage. The treatment of the concubine 
and her son in Gen. x\*i compared with ch. xxi illustrates old 
Hebrew customs, on which see further S. A Cook, Leuvs of Moses, Ac. 
(London, 1903), pp rt6 sqq , 240 sq. 

* The Ituraean archers were of Jetqr, one of th6 " sons " of 
lehmael (^n xxv 15), and were RomAn mercenaries, perhaps even 
in Great Britain [Pal Exi)l Fund, ^ S , iqop, p 283) 


his mothef todk him a wife out of the land of Egypt.” But the 
genealogical relations were rather with the Edomites, Midianites 
and other peoples of North Arabia and the eastern desert than 
with Egypt proper, and this is indicated by the expressions that 
‘‘they dwelt from Havilah unto Shur that is east of Egypt, 
and he settled* to the eastward of his brethren ” (see Mizraim). 

I Like Jacob, the ancestor of the Israelites, he had twelve sons 
(xxv. 12-18, P), of which only a few have historical associations 
apart from the biblical records Nebaioth and Kedar suggest 
the Nabataei and Cedrei of Pliny (v. 12), the first-mentioned 
of whom were an important Arab people after the time of 
Alexander (see Nabataeans) The names correspond to the 
Nabaitu and Kidru of the Assyrian inscriptions occupying the 
desert east of the Jordan and Dead Sea, whilst the Massa and 
Tema lay probably farther south. Dumah may perhaps be 
the same as the Domata of Pliny (vi 32) and the or 

t^ovfiaCOa of Ptolemy (v 19, 7, vin 22, 3) — Sennacherib 
conquered a fortress of “ Aribi ” named Adumu, — and Jetur is 
obviously the Ituraea of classical geographers.^ 

" Ishmacl,” therefore, is used m a wide sense of the wilder, roving 
peoples encircling Canaan, from the north-east to the south, related 
to but on a lower rank than the “ sons " of Isaac It is practically 
identical with the term " Arabia " as used by the Assyrians Nothing 
certaio is known of the history of these mixed populations. They 
are represented as warlike nomads and with a certain reputation for 
wisdom (Baruch iii 2j) Not improbably they spoke a dialect (or 
dialects) akin to Arabic oi’ Aramaic ® According to the Maliomme- 
dams, Iimmael, who is recognized as their ancestor, hes buned with 
Ins mother m tlia Kaaba m Mecca See furtlier, T. Noldeke, Ency 
Btb.„ s V , and the articles Edom, Midian. (SAC) 

ISHPEMING, a city of Marquette county, Michigan, U S A., 
about 2$ m. W. by S of Marquette, m the N part of the upper 
peninsula Pop (2890) 12,197 ; (1900) 23,255, of whom 5970 
were foreign-born ; (1904, State census) 1 1,623 It is served by 
the Chicago & North Western, the Duluth, South Shore & 
Atlantic, and the Lake Superior and Ishpeming railways. The 
city is 1400 ft. above sea-level (whence its name, from an Ojibway 
Indian word, said to mean ” high up ”), m the centre of the 
Marquette Range iron district, and has seven mines within ita 
limits , the mining of iron ore is its principal industry. 
Ishpeming was settled about 1854, and was incorporated a.s 
a city in 1873 

ISHTAR, or Ibtar, the name of the chief goddess of Babyloiua 
and Assyria, the counterpart of the Phoenician Astarte (9 u ) 
The meanmg of the name is not known, though it is possible 
that the underlying stem is the same as that of Assur {q v ), whu h 
would thus make her the “ leading one ” or ” chief ” At all 
events it is now generally recogmzed that the name 1$ Semitic 
m its origm Where the name originated is likewise uncertain, 
but the indications point to Erech where we find the worship 
of a great mother-goddess independent of any association with 
a male counterpart fiourishing in the oldest period of Babylonian 
history. She appears under various names, among which are 
Nan&, Innanna, Nina and Anunit. As early ^ the days of 
Khammurabi we find these various names which represented 
originally different goddesses, though all manifest as the chief 
trait the life-giving power united in Ishtar. Even when the older 
names axe employed it is always the great mother-goddess who 
is meant Ishtar is the one goddess m the pantheon who reigns 
her independent position despite and throughout all changes that 
the Babylonian - Assynan religion undergoes. In a certain 
sense she is the only real goddess in the pantheon, the rest being 
mere reflections of the gods with whom they jire associated 
as consorts. Even when Ishtar is viewed as the consort of some 
chief— of Marduk occasionally m the south, of Assur more 
frequently in the north — the consciousness that she has a 
personality of her own apart from this association is never 
lost sight of. 

* With Adbeel (Geu xxv. i A may be identified Idibi’il C-ba’il) a 
tribe emploved W Tiglath-F^User IV (733 b c.) to watch the 
frontier of Musri (Sinaitic^ penxosuia or N. Arabia 7 ) 

^ This is suggested' by the fact tliat Ashqrbanipal (yth centunr) 
mentions as the name ol their t^eity Atar-Samala (t e. "ishtar of the 
heavens ’’)• 
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We may reasonably assume diat the analogy drawn from the 
process of repeocUietion amon^ men and aniroals led to the 
conception of a female deity presidmgover the life of the universe. 
The extension of t^ie scope of this goddess to hfe m general— -to 
the growth of plants and trees from the fructifying seed— was a 
natural outcome of a fundamental idea , and so^ whether we 
turn to incantatioos or hymns, in myths and in epics, in votive 
inscriptions and in historical annals, Ishtar is celebrated and 
invoked as the great mother, as the mistress of lands, as clothed 
in splendour and power— one might almost say as the persomfica- 
tjon of life Itself 

But there are two aspects to this goddess of life. She brings 
forth, she fertilizes the fields, she clothes nature m joy and glad- 
ness, but she also withdraws her favours and when she does so 
the fields wither, and men and animals cease to reproduce 
In place of life, barrenness and death ensue. She rs thus also 
a grwn goddess, at once cruel and destructive. We can, there- 
fore, understand that she was also mvoked as a goddess of war 
and battles and of the chase ; and more particularly among the 
warlike Assyrians she assumes tins aspect. Before the battle she 
appears to the army, clad m battle array and armed with bow and 
arrow In myths symbohzmg the change of seasons she is 
portrayed in this dcmble character, as the hfe-givmg and the 
life -depriving power. The most noteworthy of these myths 
describes her as passing through seven gates into the netherworld 
At each gate some of her clothing and her ornaments are removed 
until at the last gate she is entirely naked. While she remains in 
the nether world as a prisoner' — whether voluntary or involuntary 
It is hard to say — all fertility cea.scs on earth, but the time ccanes 
when she again returns to earth, and as she passes each gate the 
watchman restores to her what she had left there until she is 
again clad m her full splendour, to the joy of mankind and of all 
nature Closely allied with this myth and personifying another 
view of the change of seasons is the story of Ishtar’s love for 
Tammuz— symbolizing the spring tune — but os rmdsummer 
approaches her husband is slam and, according to one version. 
It IS for the purpose of saving Tammuz from the clutches of the 
goddess of the nether world that she enters upon her journey 
to that region. 

In all the great centres Ishtar had her temples, bearing such 
names as E-anna, “heavenly house,” m Erech; E-makh, “great 
house,” in Babylon , E-mash-mash, “ house of offerings,” in 
Nineveh. Of the details of her cult we as yet know little, but 
there is no evidence that there were obscene ntes connected 
with It, though there may have been certain mysteries introduced 
at certain caitres which might easily impress the uninitiated as 
having obscene aspects. She was served by pnestesses as well 
as by pnests, and it would appear that the votaries of Ishtar 
were in all cases virgins who, as long as they remained in the 
service of Ishtar, were not pernutted to marry. 

In the astral-theological system, Ishtar becomes the planet Venus, 
and the double aspect of tiic goddess is made to correspond to the 
strikingly different phases of Venus in the summer and wmtec 
seasons On monuments and seal-cylinders she appears frequently 
with lx)w and arrow, though also simply clad m kmg robes with a 
crown on her head and an eight-rayed star as her symbol Statuettes 
have been found in large numbers representiug her as naked, with her 
arms folded across her breast or holding a child The art thus 
reflects the popular conceptions formed of the goddc&s. Together 
With Sin, the moon-god. and Shamash, the sun-god, she is the third 
figure m h tnad peraoaatymg the Hiree great forces of notuv— moon, 
sun and earth, as the life-Torce. The doctrine involved illustrates 
the tendency of the Babylonian pnests to centrahze the manifesta- 
tions of divme power in the universe, just as the triad Ann, Bel and 
Ba (y.vj— the heavens, the earth and die w-atery deep — ^form 
another lUustration of this same tendency 

Naturadly, os a member of a triad, Ishtar is dissociated from any 
local limitations, and similarly as- the planet Venus — a conception 
which is essentially a product of theological speculation — no thought 
of any particular locality for her Cult Is present. It is because her 
cidt, like that of Sm (ge.) and SbamaBh (q.v,), is spread over all 
Babykmia and Assyria, that she becomes available for pniposes of 
theologkal speculation. 

Cf. Astarte, Ataroatis, Great Mother of the Gons, and 
^mciaHy BABVLOsjAir Assyriaic (M. Ja ) 

BHTIB, trt IsTTB (one AsHbon, Slav, Shtiphye Cfr ^Hp\ 
a town of Macedonia, European Tttrkey, m the vilayet of 


Kossovo ; 4^ >»• £«S.£. irf Uskub. Pop. (1905) about 10,000. 
lahtib is bmlt on « hill at the confjbence of the sraidl river 
Ishtib with Breghbitza, a tributaiy of the Vardar. It haa 
a thriving agricultum trader and possesses several fine mosques, 
a number at fountoins and a large bazaar. A bill on the northr 
west is crowned by the rums of an old castle. 

ISIDORE OF AtBXANDBtA,^ Greek philosopher and one 
of the last of the Neoplatomsts, lived in Athens and Alexandria 
towards the end of the 5th century aj 3 . He became head of the 
school in Athens in succession to Marinus who followed Prochis. 
His views ahenated the chief members of the school and he was 
compelled to re.sign his position to Hegias. He is known princi- 
pally as the preceptor of Damasous whose testimony to him 
in the of htdmts presents him in a very favourable light 
as a man and a thinker. It is generally admitted, however, that 
he was rather an enthusiast than a thmker j reasoning with him 
was subsidiary to inspiration, and he preferred the theories of 
Pythagoras and Plato to tlie unimaginative logic and the prac tical 
ethics of the Stoics and the Aristotelians. He seems to have 
given loose rem to a sort of theusophical speculation and attached 
great importance to dreams and waking visioifi on which he used 
to expatiate in his public discourses. 

Damascius^ Ltfig is preserved by Photius in the Bibiwthcca, and the 
fragments are pruitra m the Ibdiot edition of Diogenos Laertius 
See AgathiaSj /iKl. u 30; Photius, Btbholheca^ t&i , and histones 
of Neoplatonism. 

ISl^BE OP SEVULE, or Isidorus Hispalensis (c. 560-636X 
Spanish encyebpaedist and historian, was the son of Sevenanus, 
a disUnguished native of Cartagena, who came to Seville about 
the tune of the birth of Isidore, Leander, bishop of Seville, was 
his elder brother. Left an orpltan while still young, Isidore was 
educated in a monastery, and soon djustinguished hintself in con- 
troversies with the Ariai». In 599, on the death of his brother, 
he was chosen archbishop of Seville, and acquired high renown 
by his successful administration of the episcopal office, us well 
as by his numerous theological, historical and scientific works 
He founded a school at Seville, and taught m it himself. In the 
provincial and national councils he played an important part, 
notably at Toledo ui 610, at Seville in 619 and m 633 at Toledo, 
which profoundly modified the organization of the church in 
Spain, His great work, however, was m anotlier line. Pro- 
foundly versed in the Latin as well as m the Chrcstian literature, 
his indefatigable intellectual curiosity led him to condense anil 
reproduce m cncycbpaedic form the fruit of his wide reading 
His works, which include all topics — science, canon law, historj 
or theology' — are unsystematic and largely uncritical, merely 
reproducing at second hand the substance of such sources as 
were available. Yet m then inadequate way they served to 
keep ahve throughout the dark ages some httle knowledge 
of the antique culture and learning The most elaborate of his 
writings IS the Onginum sive etymologtarum Itbri X X. It was 
the last of his works, written between 622 and 633, and was 
corrected by his friencl and disciple Braulion. It is an encyclo- 
paedia of ail the sciences, under the form of an explanaticm of 
the terms proper to each of them. It was one of the capital 
books of the middle ages. 

On the Libn dtfferenixwum stve de proprtetaie unnonum—oi which 
the first book is a collection of sjmonyms, and the second of ex- 
planationB of metaphysical and reli^ns ideas— .see A Mack's 
doctocal diMertetion, Rfwmes, 1900. Mommsen has edited the 
ChronuM majora or Chronuon de sex aeiaitbtis (from the creation to 
A.D 615) and the " Historia Gothonim, Wandalorum, Sutborum,” 
m the Monuntenia Gerntantae hisftjrtta, anctores atrtiqmsstmt ; 
Chrontete minora I F. The history of the Goths is a historical source 
of the first order. The De eertpUntbus ecclestobttcts or better De 
vine tUustnbtes, was a. continuation of the work ot bt Jerome and of 
Gennadius (cf G von Ikiialowski in Ktrchengeschtchthche Studten, iv. 
(1899). Especially interesting Is the De natura rerum ad Stsebutum 

^ With Isdore of Alexandria has been confused tin Isidore of Gaaa, 
mentioned by Photius. Little is known of him except that he was 
one of those who acconroanied Damasefus to the Persian court when 
Justfaiaa dosed the sciWs in Athens in 529. Snidas in speaking 
of laidsra of Ahauuidrm, says that Hypatia was hu wife, but there 
M no means of approximating the dates (see Hypatia). Suetonius, 
in his Life of Nero, refers to a Cynic philosopher named Isidore, who is 
said to have jested pubKcly at the expense of Nero 
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regem, a treatise on astronomy and meteorology, which contained the 
sum of physical philosophy during the early middle ages. The 
Regula tnonachorum of Isidore was adopted by many of the mon- 
asteries in Spain during the 7th and 8m centuries. The collection 
of canons known as the Istdoriana or Htspalensis is not by him, and 
the following, attributed to him, are of doubtful authenticity • De 
ortu ac obttu patrum qut tn Scrtptura laudibus effcruniur , AUe- 
gonae scripturae sacrae et liber numerorum ; De ordtne creeUurarum 

The edition of all of Isidore’s works Iw F. Orevalo |Romc, 1797- 
1803, 7 vols ), reproduced in Migne, Patrologia Latina, 81-84, is 
carefully edited. See also C. Canal, San Isidore, exposicion de sus 
obras e tndtcactones a cerca de la tnfluencta que han ejeretdo en la 
ctvtltxacion espaHola (Seville, 1897) A list of monographs is m the 
Btbltographie of Ulysse Chevalier. 

ISINGLASS (probably a corruption of the Dutch huisenblas, 
Ger. Hausenblase, literally “ sturgeon’s bladder ”), a pure fonn 
of commercial gelatin obtained from the swimming bladder or 
sound of several species of fish. The sturgeon is the most valu- 
able, various species of which, especially Acipenser steUalus 
(the seuruga), A. ruthenus (the sterlet) and A. guldensUidtu 
(the oss^tr), flourish in the Volga and other Russian rivers, 
in the Caspian and Black Seas, and m the Arctic Ocean, and yield 
the “ Russian isinglass ” j a large fish, Stlurus parkerti, and 
probably some other fish, yield the “ Brazilian isinglass ” ; other 
less definitely characterized fish yield the “ Penang ” product ; 
while the common cod, the hake and other Gadidae also yield 
a variety of isinglass. The sounds, having been removed from 
the fish and cleansed, undergo no other preparation than desicca- 
tion or drying, an operation needing much care , but in this 
process the sounds are subjected to seveial different treatments. 
If the sound be unopened the product appears in commerce as 
“ pipe,” ” purse ” or “ lump isinglass ” ; if opened and unfolded, 
as ” leaf ” or “ honeycomb ” ; if folded and dried, as “ book,” 
and if rolled out, as ” ribbon isinglass ” Russian isinglass 
generally appears m commerce as leaf, book, and long and short 
staple ; Brazilian isinglass, from Para and Maranham, as pipe, 
lump and honeycomb ; the latter product, and also the isinglass 
of Hudson’s Bay, Penang, Manila, &c., is darker m colour and less 
soluble than the Russian product. 

The finest isinglass, which comes from the Russian ports of 
Astrakhan and Taganrog, is prepared by steeping the sounds m 
hot water in order to remove mucus, &c. j they are then cut open 
and the inner membrane exposed to the air ; after drying, the 
outer membrane is removed by rubbing and beating As 
imported, isinglass is usually too tough and hard to be directly 
used. To increase its availability, the raw material is sorted, 
soaked in water till it becomes flexible and then trimmed ; the 
trimmings are sold as a lower grade. The trimmed sheets are 
sometimes passed between steel rollers, which reduce them to 
the thickness of paper ; it then appears as a transparent ribbon, 
“ shot ” like watered silk. The ribbon is dried, and, if necessary, 
cut into strips. 

The principal use of isinglass is for clarifying wines, beers 
and other liquids This property is the more remarkable since 
It IS not possessed by ordinary gelatin ; it has been ascribed to 
Its fibrous structure, which forms, as it were, a fine network in 
the liquid in which it is disseminated, and thereby mechanically 
carries down all the minute particles which occasion the turbidity. 
The cheaper varieties are more commonly used ; many brewers 
prefer the Penang product ; Russian leaf, however, is used 
by some Scottish brewers ; and Russian long staple is used m 
the Worcestershire cider industry. Of secondary importance 
IS ,its use for culmaiy and confectionery purposes, for example, 
m making jellies, stiffenmg jams, &c. Here it is often replaced 
by the so-called “ patent isinglass,” which is a very pure gelatm, 
and differs from natural isinglass by being useless for clarifying 
liquids It has few other applications in the arts. Mixed 
with gum, It is employed to give a lustre to ribbons and silk ; 
incorporated with water, Spanish liquorice and lamp black 
it forms an Indian ink ; a solution, mixed with a little tmeture 
of benzoin, iMiished over sarsenet and allowed to dry, forms 
the well-known ” court plaster.” Another plaster is obtained 
by adding acetic acid and a little otto of roses to a solution of 
fine glue. It also has valuable agglutinating properties ; by 


dissolving m two parts of pure alcohol it forms a diamond 
<»ment, the solution cooling to a white, opaque, hard solid , 
It also ^ssolves in strong acetic acid to form a powerful cement, 
which is especially useful for repairing glius, pottery and 
like substances. 

ISIS (Egyptian £se), the most famous of the Egyptian god- 
desses. She was of human forrn, in early times distinguished 

only by the hieroglyph of her name jj upon her head. Later 

she commonly wore the horns of a cow, and the cow was sacred 
to her , It is doubtful, however, whether she had any animal 
representation in early times, nor had she possession of any 
considerable locality until a late penod, when Philae, Behbet 
and other large temples were dedicated to her worship. Yet 
she was of great importance in mythology, rehgion and magic, 
appearing constantly in the very ancient ^ramid texts as the 
devoted sister-wife of Osiris and mother of Horus. In the 
divine genealogies she is daughter of Keb and Nut (earth and 
sky). She was supreme m magical power, cunning and know- 
ledge. A legend of the New Kingdom tells how she contrived 
to learn the all-powerful hidden name of Re‘ which he had 
confided to no one. A snake which she had fashioned for the 
purpose stung the god, who sent for her as a last resort in his 
unendurable agony ; whereupon she represented to him that 
nothing but his own mysterious name could overcome the 
venom of the snake. Much Egyptian magic turns on the healing 
or protection of Horus by Isis, and it is chiefly from magical 
texts that the myth of Isis and Osins as given by Plutarch can be 
illustrated. The Mettermch stela (XXXth Dynasty), the finest 
example of a class of prophylactic stelae generally known by 
the name of ” Horus on the crocodiles,” is inscribed with a long 
text relating the adventures of Isis and Horus in the marshes 
of the Delta. With her sister Nephthys, Isis is frequently repre- 
sented as watching the body of Osins or mourning his death. 

Isis was identified with Demeter by Herodotus, and described 
as the goddess who was held to be the greatest by the Egyptians ; 
he states that she and Osins, unlike other deities, were worshipped 
throughout the land. The importance of Isis had increased 
greatly smee the end of the New Kingdom The great temple of 
Philae was begun under the XXXth Dynasty ; that of Behbet 
seems to have been built by Ptolemy II. The cult of Isis spread 
mto Greece with that of Serapis early in the 3rd century b c 
In Egypt itself Isea, or shrines of Isis, swarmed. At Coptos 
Isis became a leading divinity on a par with the early god Mm. 
About 80 B.c. Sulla founded an Isiac college in Rome, but their 
altars within the city were overthrown by the consuls no less 
than four times in the decade from 58 to 48 b c , and the worship 
of Isis at Rome continued to be limited or suppressed by a 
succession of enactments which were enforced until the reign 
of Caligula. The Isiac mysteries were a representation of the 
chief events in the myth of Isis and Osiris — the murder of 
Osiris, the lamentations of Isis and her wanderings, followed 
by the triumph of Horus over .Seth and the resurrection of the 
slain ^od — accompamed by music and an exposition of the inner 
meamng of the spectacle. These were traditional in ancient 
Egypt, and in their later development were no doubt affected 
by the Eleusmian mysteries of Demeter. They appealed power- 
fully to the imagination and the religious sense. The initiated 
went through rites of purification, and practised a degree of 
asceticism ; but for many the festival was believed to be an 
occasion for dark orgies. Isis nursing the child Horus (Har- 
pokhrates) was a very common figure in the Deltaic period, 
and in these later days was still a favourite representation. 
The Isis temples discovered at Pompeii and in Rome show that 
ancient monuments as well as objects of small size were brought 
from Egypt to Italy for dedication to her worship, but the 
goddess absorbed tte attributes of all female divmities ; she 
was goddess of the earth and its fruits, of the Nile, of tiie sea, 
of the underworld, of love, healing and magic. FTom the time of 
Vespasian onwards the worship of Isis, always popular with scxne 
sections, had a great v(^e throughout the western world, and 
is not without traces in Britain. It proved the most successful 
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of the pagan cults in maintaining itself against Christianity, 
with which It had not a httle in common, both in doctrine and 
m emblems. But the destruction of the Serapeum at Alexandria 
in A D 397 was a fatal blow to the prestige of the Graeco-Egyptian 
divinities The worship of Isis, however, survived in Italy 
mto the 5th century. At Philae her temple was frequented by 
the barbarous Nobatae and Blemmyes until the middle of the 
6th century, when the last remaining shrine of Isis was finally 
closed. 

See G Lafayc, art. “ Isu.” m Daremberg et Sagho, DtcUonnatre dcs 
a>Uiquttes (1900) , td Hist du cults des dtvtmt^s d' Alexandria hors da 
I’Egypte (1883) , Meyer and Drexlcr, art “ Isis ” in R6scher*s 
Lexicon der grtech und rdm Mythologte (i8oi-x8g2) (very elaborate) . 
!•'. A W Budge, Gods of the Egyptians, vol 11 ch xiii , Ad Rusch, 
De Seraptde et Istde in Graecia cultis (dissertation) (Berlin, 1906). 
(The autlior especially collects the evidence from Gr^-ck inscriptions 
earlier than the Roman conciuest , he contend j that the mysteries of 
Isis were not equated with the Eleusiman mysteries ) (F Lc G ) 

ISKELIB, the chief town of a Caza (governed by a katmakam) 
in the vilayet of Angora m Asia Minor, altitude 2460 ft , near 
the left bank of the Kizil Irmak (anc Halys), 100 m. in an 
air-line N E of Angora and 60 S E of Kastamuni (to which 
vilayet it belonged till 1894). Pop 10,600 (Cumet, La Turquie 
d'Asie, 1894) It hes several miles off the road, now abandoned 
by wheeled traffic, between Changra and Amasia in a picturesque 
cul de sac amongst wooded hills, at the foot of a limestone rock 
crowned by the rums of an ancient fortress now filled with 
houses (photograph in Anderson, Siudia Ponhea, p 4). Its 
ancient name is uncertain Near the town (on S ) are saline 
spimgs, whence salt is extracted 

ISLA, JOSfi FRANCISCO DE (1703-1781), Spanish satirist, 
was bom at Villavidanes (Le6n) on the 24th of March 1703 
He joined the Jesuits m 1719, was banished from Spam with 
lus brethren m 1767, and settled at Bologna, where he died on 
the 2nd of November 1781 His earliest publication, a Carta 
de un residente en Roma (1725), is a panegyric of trifling interest, 
and La Juventud tnunfante (1727) was written m collaboration 
with Luis dc Ixivada Isla’s gifts were first shown in his Triunfo 
del amor y de la lealtad Dta Grande de Navarra, a satirical 
description of the ceremonies at Pamplona m honour of Ferdinand 
VI ’s accession ; its sly humour so far escaped the victims 
that they thanked the writer for his appreciation of their local 
efforts, but the true significance of the work was discovered 
shortly afterwards, and the protests were so violent that Isla 
was tiansferred by his superiors to another district. He gamed 
a great reputation as an effective preacher, and his posthumous 
Sermones morales (1792-1793) justify his fame m this respect. 
But his position in the history of Spanish literature is due to 
his Htstoria del famoso predteador fray Gerundto de Campazas, 
alias Zotes (1758), a novel which wittily caricatures the bom- 
bastic eloquence of pulpit orators in Spam Owing to the 
protests of the Dominicans and other regulars, the book was 
prohibited in 1760, but the second part was issued surreptitiously 
in 176a He translated Gtl Bias, adopting more or less seriously 
Voltaire’s unfounded suggestion that Le Sage plagiarized from 
Espinel’s Marcos de Oregon, and other Spanish books ; the 
text appeared m 1783, and in 1828 was greatly modified by 
Evaristo Pena y Martin, whose arrangement is still widely read. 

See Policarpo Mingote y Tarrazona, Varones ilustres de la pro- 
vtneta de Ledn (Le6n, 1880), pp 185-215 , Bernard Gaudeau, Les 
Pricheurs burlesques en Espagne au XV 1 1 1 * sticle (Parts, 1891) ; 
V Cian, L' Immt^axtone det Gesuiti spagnuolt letteraii tn I talta (Tormo, 

1895). (J F.-K.) 

ISLAM, an Arabic word meaning “ pious submission to the 
will of G^,” the name of the religion of the orthodox Mahom- 
medans, and hence used, generically, for the whole body of 
Mahommedan peoples. Salama, from which the word is derived 
appears m salaam, “peace be with you,” the greeting of the East, 
and m Moslem, and means to be “ free ” or “ secure.” (See 
Mahombiedan Reucion, &c.) 

ULAMABAD, a town of India in the state of Kashmir, on 
the north bank of the Jheliun. Pop. (1901) 9390. The town 
crowns the summit of a long low ndge, extending from the 
mountains eastward. It is the second town in Kashmir, and 


-ISLAND 873 

was originally the capital of the valley, but is now decaying. 
It contains an old summer palace, overshadowed by plane 
trees, with numerous springs, and a fine mosque and shrine. 
Below the town u a reservoir containing a spring of clear water 
called the Anant Nag, slightly sulphurous, from which volumes 
of gas continually arise , the water swarms with sacred fish. 
There are manufactures of Kashmir shawls, also of chintzes, 
cotton and woollen goods. 

ISLAND (O.E. leg « isle, +land ^), m physical geography, 
a term generally definable as a piece of land surrounded by 
water. Islands may be divided into two mam classes, continental 
and oceanic. The former are such as would result from the 
submergence of a coastal range, or a coastal highland, until 
the mountain bases were cut off from the mainland while their 
summits remained above water The island may have been 
formed by the sea cutting through the landward end of a 
peninsula, or by the eating back of a bay or estuary until a portion 
of the mainland is detached and becomes surrounded by water. 
In all cases where the continental islands occur, they are con- 
nected with the mainland by a continental shelf, and then 
structure is essentially that of the mainland 'I he islands off 
the west coast of Scotland and the Isles of Man and Wight 
have this relation to Britain, while Bntmn and Ireland have a 
similar relation to the continent of Europe The north-east 
coast of Australia furnishes similar examples, but m addition 
to these m that locality there are true oceanic islands near the 
mainland, formed by the growth of the Great Barrier coral reef 
Oceanic islands are due to various causes. It is a question 
whether the numberless islands of the Malay Archipelago should 
be regarded as continental or oceanic, but there is no doubt 
that the South Sea islands scattered over a portion of the 
Pacific belong to the oceanic group. The ocean floor is by no 
means a level plain, but rises and falls m mounds, eminences 
and basins towards the surface. When this configuration is 
emphasized m any particular oceanic area, so that a peak rises 
above the surface, an oceanic island is produced. Submarine 
volcanic activity may also raise material above sea-level, or 
the buckling of the ocean-bed by earth movements may have 
a similar result, Coral islands (see Atoll) are oceanic islands, 
and are frequently clustered upon plateaux where the sea is 
of no great depth, or appear singly as the crown of some isolated 
peak that rises from deep water 

Island life contains many features of peculiar interest The 
sea forms a barrier to some forms of life but acts as a carrier to 
other colonizmg forms that frequently develop new features 
in their isolated surroundings where the struggle for existence 
IS greater or less than before. When a sea barrier has existed 
for a very long time there is a marked difference between the 
fauna and flora even of adjacent islands. In Bali and Borneo, 
for example, the flora and fauna are Asiatic, while in Lombok 
and Celebes they are Australian, though the Bah Straits are 
very narrow. In Java and Sumatra, though belonging to the 
same group, there are marked developments of bird life, the 
peacock being found in Java and the Argus pheasant m Sumatra, 
having become too specialized to migrate. The Cocos, Keeling 
Islands and Christmas Island m the Indian Ocean have been 
colonized by few animal forms, chiefly sea-birds and insects, 
while they are clothed with abundant vegetation, the seeds of 
which have been carried by currents and by other means, but 
the variety of plants is by no means so great as on the mainland. 
Island life, therefore, is a sure indication of the origin of the 
island, which may be one of the remnants of a shattered or 
dissected continent, or may have arisen independently from the 
sea and become afterwards colonized by drift 

The word “ island ” is sometimes used for a piece of land cut off by 
the tide or surrounded by marsh {e g. Hayhng Island). 


> The O.E. teg, tg, still appearing m local names, e g Anglesey, 
Battersea, la ct^nate with Norw. dy, Icel. ey. and the first part of 
Ger. Etland, Ac. , it is referred to the original Teut. ahwta, a place 
m water, ahwa, water, cf. Lat aqua, the same word » seen m 
English * eyot/' " ait,” an islet in a river The spelling '* islan^’ 
acc^ted before 1700, is due to a false connexion with " isle, * Fr. 
Ue, Lat ttuula. 
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lSLAy» the southernmost island of the Inner Hebrides, Argyll 
dure, Scotland, i6 m. W. of Kuityre and | m. S.W. of Jura, 
from urluch it is separated by the Sound of Islay. Pop» (zpoi) 
6857: area, 150400 acres; maximum breadth 19 m. ana 
maxnnum length 35 m. 'Ilie sea-lochs Grumart and Indaal cut 
into it 80 deeply as almost to convert the western portion into 
a separate island. It is nch and productive, and has been called 
the “ Queen of the Hebrides.” The surface generally is re^lar, 
the h^iest summits being Ben Bheigeir (1609 ft.) and ^orr 
nam Faoileann (1407 ft.). There are sevem freshwater lakes 
and streams, which provide good fishing. Islay was the ancient 
seat of the ” lord of the Isles,” the first to adopt that title being 
John Macdonald of Isle of Islay, who died about 1386 ; but the 
Macdonalds were ultimately ousted by their rivals, the Campbells, 
about 1616. Islay House, the ancient seat of the Campbells of 
Islay, stands at the head of Loch Indaal. The island was formerly 
occupied by small crofters and tacksmen, but since 1831 it has 
been gradually developed into large sheep and arable farms and 
considerable business is done in stock-raising Dahy-farming 
is largely followed, and oats, barley and various green crops are 
raised The diief difficulty in the way of reclamation is the great 
area of peat (60 sq. m ), whidi, at its present rate of consumption, 
is calculated to last 1500 years. The island contains several 
whisky distilleries, producing about 400,000 gallons annually. 
Slate and marble are quarried, and there is a little mining of 
iron, lead and silver. At Bowmore, the chief town, there is a 
considerable shipping trade. Port Ellen, the principal village, 
has a quay with lighthouse, a fishery and a golf-course. Port 
Askaig is the ferry station for Faohn on Jura. Regular com- 
munication with the Clyde is maintained by steamers, and a 
cable was laid between Lagavulin and Kmtyre m 1871. 

ISLES OF THE BLEST, or Fortunate Islands (Gr. 
al rSiv v^oi ; Lat , Fortunatae Insulae), in Greek 

mythology a group of islands near the edge of the Western 
Owan, peopled not by the dead, but by mortals upon whom 
the gods had conferred immortaJity. Like the islands of the 
Phaeacians in Homer {Od. viii.) or the Celtic Avalon and St 
Brendan’s island, the Isles of the Blest are represented as a 
land of perpetual summer and abundance of all good things. 
No reference is made to them by Homer, who speaks instead of 
the Elysian Plain {Od. iv. and ix ), but they are mentioned by 
Hesiod {Works and Days, 168) and Pindar { 01 . 11.). A very old 
tradition suggests that the idea of such an earthly paradise 
was a reminiscence of some unrecorded voyage to Madeira and 
the Canaries, which are sometimes named Fortunatae Insulae 
by medieval map-makers. (See Atlantis.) 

ISLINGTON (irt Domesday and later documents Iselion, 
IsendoH and in the i6th century HisselUm), a northern metro- 
politan borough of London, England, bonded £. by Stoke 
Newington and Hackney, S. by Shoreditch and Finsbury, and 
W. St Pancras, and extending N. to the boundary of the 
county of London. Pop. (1901)334,991. The name is commonly 
applied to the southern part of the borough, which, however, 
maudes the districts of Holloway in the north, Highbury m 
the east, part of Kmgsland in the south-east, and Bamsbury 
and Canonbury in the south-central portion. The districts in- 
cluded preserve the names of ancient manors, and m Canonbury, 
which belonged as early as the 13th century to the pnory of 
St Bartholcxnew, Smrthfield, traces of the old manor house 
remam. The fields and places of entertainment in Islmgton 
were favourite places of resort for the citizens of London in the 
17th century and later ; the modem Ball’s Pond Road recalls 
the sport of duck-hunting practised here and on other ponds 
m the parish, and the popuhwity of the place was increased by 
the discovery of dialybeate weus. At Copenh^^ Fields, now 
covered by the great cattle market (1855) adjoining Caledonian 
Road, a great meeting of labourers was held m 1834, They were 
suspected of intending to tn^xw their views on parliament by 
violence, but a display of milftarjr force held them in check. 
The most noteworthy mpdem institutions in Islington are the 
Agricultural HaH, Liverpool Road, erected irt i86a, and used 
for cattle and horse shows and other exhibitions; PentOnvrlle 
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Prison, Caledonian Road (1842), a vasj^le of buildings radiating 
J from a centre, and Holloway prison The borough has only some 
40 acres of public grounds, the pnneip^ of which is Highbury 
Fields. Among its institutions are the Great Northern Antral 
i Hospital, Holloway, the London Fei'er Hospital, the Northern 
j Polytechnic, and the London School of Divinity, St John’s 
j Hall, Highbury. Islmgton is a suffragan bishopric m the diocese 
I of London. The parliamentary borough of Islington has north, 
south, east and west divisions, each returning one member. 
The borough council consists of a mayor, 10 aldermen and 
60 councillors. Area, 3091 5 acres. 

ISLIP, a township of Suffolk county. New York, U.S A , 
in the central pert of the S. side of Long Island. Pop. (1900) 
12,545 , (1905, state census) 13,721. The township is 16 m long 
from E. to W., and 8 m. wide in its widest part. It is bounded 
on the S by the Atlantic Ocean , between the ocean and the 
Great South Bay, here 5-7 m. wide, is a long narrow strip of 
beach, called Fire Island, at the W. end of which is Fire Island 
Inlet The ” Island ” beach and the Inlet, both very dangerous 
for shipping, are protected by the Fire Island Lighthouse, 
the Fire Island Lightship, and a Life Saving Station near the 
Lighthouse and another at Point 0’ Woods Near the Light- 
house there are a United States Wireless Telegraph Station and 
a station of the Western Union Telegraph Company, which 
announces to New York incoming steamships ; and a little 
farther E , on the site formerly occupied by the Surf House, a 
well-known resort for hay-fever patients, is a state park. Along 
the ** Island” beach there is excellent surf -bathing. The 
township IS served by two parallel branches of the Long Island 
railroad about 4 m. apart. On the main (northern) division 
arc the villages of Brentwood (first settled as Modern Tunes, 
a quasi free-love community), which now has the Convent and 
School of St Joseph and a large private sanitarium , Central 
Islip, the seat of the Central Ishp State Hospital for the Insane ; 
and Ronkonkoma, on the edge of a lake of the same name (with 
no visible outlet or inlet and suffering remarkable changes in area). 
On the S division of the Long Ismnd railroad are the villages 
of Bay Shore (to the W of which is West Islip), Oakdale , West 
Sayville, originally a Dutch settlement , Sayville and Bayport. 
The ” South Country Road ” of crushed clam or oyster shells 
runs through these villages, which are famous for oyster and 
clam fisheries About one-half of the present township was 
patented in 1684, 1686, 1688 and 1697 by William Nicolls 
(1657-1723), the son of Matthias Nicolls, who came from Islip m 
Oxfordshire, England , this large estate (on either side of the 
Connetquot or Great river) was kept intact until 1786 , the W. 
part of Islip was mostly included in the Moubray patent of 1708 , 
and the township was incorporated in 1710. 

ISL 7 , the name of a small river on the Moroccan-Algerian 
frontier, a sub-tributary of the Tafna, famous as the scene of 
the greatest victory of the French army in the Algerian wars. 
The intervention of Morocco on the side of Abd-el-Kader led 
at once to the bombardment of Tangier by the French fleet under 
the prince de Jomville, and the advance of the French army 
of General Bugeaud (1844). The enemy, 45,000 strong, was 
found to be encamped on the Isly river hear Kudiat-el-Khodra. 
Bugeaud disposed of some 6500 infantry and 1500 cavalry, 
with a few pieces of artillery. In his own words, the formation 
adopted was “ a boar’s head.” With the army were Lamorici^re, 
Prissier and other officers destined to achieve distinction. On 
the 14th of August the “ boar’s head ” crossed the river about 
9 m. to the N.W. of Kudiat and advanced Tipon the Moorish 
camp ; it was immediately attacked on ail sides by great masses 
of cavalry ; but the vcJleys of the steady French infantry broke 
the force of every diarge, and at the right moment the French 
cavalry in two bodies, each of the strength trf a brigade, broke 
out and charged. One bngade stormed the Moorish camp 
(near Kudiat) m the face of artillery fire, the other sustained a 
desperate conflict on the right wing with a large bo^ of Moorish 
hotse whidi W not charged ; and only the arriviU of mfantry 
put an end to the reswttoce in this quarter. A general rally 
ol the' Kf^ieh forces was followed by another action in which 
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they endeftvoured to retake the campi. Bugeaud’s forces, which 
had originally faced S. when crossing the nver ^ had now changed 
direction until they faced almost W. Near Kudiat^el'Khodra the 
Moors had rallied in considerable force, and prepared to retake 
their camp. The French, however, continued to attack in perfect 
combination, and after a stubborn resistance the Moors once 
more gave way. For this great victory, which was quickly 
followed by proposals of peace, Bugeaud was made due dTsly. 

ISMAIL (1830-1895), khedive Of Egypt, was born at Cairo 
on the 3Jst of December 1830, being the second of the three sons 
of Ibrahim and grandson of Mehemet Ali. After receiving a 
European education at Pans, where he attended the Nicole 
d'liltat-Major, he returned home, and on the death of his elder 
brother became heir to his unde, Said Mohammed, the Vah of 
Egypt, ^id, who apparently conceived his own safety to lie m 
ridding himself as much as possible of the presence of his nephew, 
employed him in the next few years on missions abroad, notably 
to the pope, the emperor Napoleon III. and the sultan of Turkey 
In 1861 he watt despatched at the head of an army of *4,000 to 
quell an insurrection in the Sudan, and this he sutcessfully 
accomplished On the death of Said, on i8th January 1863, 
Ismail was proclaimed viceroy without opposition. Being of an 
Orientally extravagant disposition, he found with considerable 
gratification that the Egyptian revenue was vastly increased by 
the rise m the value of cotton which resulted from the American 
Civil War, the Egyptian crop being worth about £25,000,000 
instead of £5,000,000, Besides acquiring luxur.ous tastes m his 
sojourns abroad, Ismail had discovered that the civilised nations 
of Europe made a free use of their credit for raising loans, lie 
proceeded at once to apply this idea to his own country by 
transferring his private debts to the state and launching out on 
a grand scale of expenditure, Egypt was m his eyes the ruler’s 
estate which was to be exploited for his benefit and his renown 
His own position had to be strengthened, and the country 
provided with institutions after European models. To these 
objects Ismail applied himself with energy and cleverness, but 
without any stmt of eitpertse During the ’sixties and 'seventies 
Egypt became the happy hunting-ground of self-seeking financiers, 
to whose schemes Ismail fell ah easy and a willing prey In 
1866-1867 be obtained from the sultan of Turkey, in exchange 
for an increase in the tribute, firmans giving him the title of 
khedive, and changing the law of succession to direct descent 
from father to son ; and m 1873 he obtained a new firman 
making him to a large extent independent He projected vast 
schemes of internal reform, remodelling the customs system 
and the post office, stimulating commercial progress, creating 
a Sugar industry, introducing European improvements into 
Cairo and Alexandria, building palaces, entertaining lavishly 
and maintaining an opera and a theatre. It has been calculated 
that, of the total amount of debt incurred by Ismail for his 
projects, about 10 % may have been sunk m works of permanent 
utility — always excluding the Suez Canal. Meanwhile the 
opening of the Canal had given him opportunities for asserting 
himselfin foreign courts. On his accession he refused to ratify 
the concessions to the Canal company made by Said, and the 
question was referred m 1864 to the arbitration of Napt^on III., 
who awarded £3,800,000 to the company as compensation for 
the losses they would incur by the changes which Ismail insisted 
upon m the ongmal grant. Ismail then used eveiy availaUe 
means, by his own undoubted powers of fascination and by 
judicious expenditure, to bring his personality before the foreign 
sovere%ns and public, and he ^d no little success. He was made 
G C.B. in 1867, and m the same year visited Paris and London, 
where he was received by Queen Victoria and welcomed by the 
lord mayor; and in 1869 he again paid a visit to England. 
The result was that the opening of the Canal in November 1869 
enabled him to claim to rank amoi^ European sovemigns, and 
to give and receive royal honours : this excited the jealousy of 
the saltan, but Ismail was dever enough to pacify hb overford 
In 1876 the o 4 d system of consular jurisdiction for foreignens 
was modified, and the system of mixed courts introduced, by 
which European and native judges sat together to try all civil 
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cases without respect of nationality. In all these years Ismail 
had governed with and profusion, spending, borrowuig, 
raising tho taxes on the fellahm and combining his policy ^ 
uidependence with dazzling viMons of Egyptian aggrandizement* 
In 1874 he annexed Darfur, and was only prevented from 
extending his dominion mto Ab> S'.inia by the superior fighting 
power of the Abyssimans. But at length the inevitable financial 
crisis came. A national debt of over one hundred rmlUons 
sterling (as opposed to three millions when he became viceroy) 
had been incurred by the khedive, whose fundamental idea of 
liquidating his borrowings was to borrow at increased interest. 
Ihe bond-holders became restive. Judgments were given 
against the khedn^ m the international tribunals. When he 
could raise no more loans he sold hts Suez Canal shares (lA 1875) 
to Great Britain for £3,976,582 , and this was immediately 
followed by the beginning of foreign intervention. In December 
1875 Mr Stephen Cave was sent out by the British government 
to inquire mto the finances of Egypt, and in April 1876 his report 
was published, advising that m view of the waste and extrava- 
gance It was necessary for foreign Powers to interfere m order to 
restore credit The result was tho establishment of the Caissa 
de la Dettc. In October Mr (afterwards Lord) Goschen end M. 
Joubert made a further investigation, which resulted m the 
cstablisliment of Anglo-French control. A further commission 
of imjuiry by Major Baring (afterwards Lord Cromer) and others 
m 1878 culminated m Ismail making over his estates to tho 
nation and accepting the position of a constitutional sovereign, 
with Nubai as premier, Mr (afterwards bir Chiules) Rivers 
Wilson as finance minister, and M. de Bligni^res as minister of 
ublic works. Ismail professed to be quite pleased. “Egypt," 
e said, “ 16 no longer m Africa , it is part of Europe.” Ihe new 
regime, however, only lasted six months, and then Ismail dis- 
missed his ministers, an occasion being deliberately prepared 
by his getting Arabi ) to foment a military pronuiutamtatto. 
England and France took the matter seriously, and insisted 
(May 1879) on the remstatement of the British and French 
ministers , but the situation was no longer a possible one j the 
tribunals were still giving judgments for debt against the govern- 
ment, and when Germany and Austria showed signs of intending 
to enforce execution, the governments of Great Britain and 
France perceived that the only chance of setting matters straight 
was to get rid of Ismail altogdher He was first advised to 
abdicate, and a few days afterwards (26th June), as he did not 
take the hmt, he received a telegram from the sultan (who liod 
not forgotten the earlier history of Mehemet All’s dynofety), 
address^ to him as ex-khedive, and informing him that his son 
Tewfik was his successor. He at Onco left Egypt for Naples, but 
eventually was permitted by the sultan to retire to his palace 
of Emirghian on the Bosporus There he remamed, more or less 
a state prisoner, till his death on the 2nd of March *895. Ismail 
was a man of undoubted ability and remarkable powers. But 
beneath a veneer of French manners and education he remained 
throughout a thorough Oriental, though without any of the 
moral earnestness which characterizes the better side of Mahom- 
medanism. Some of his ambitions were not unworthy, and 
though his attitude towards western civilization was essentialljr 
cynical, he undoubtedly helped to make the Egyptian upper 
classes realize the value of European education. M^eover, 
spendthrift 0$ he was, it needed — os is pointed out in Milner’s 
England m Egypt-^ series of unfortunate conditions to render 
his personality as pernicious to his country as it actually became. 
“ It needed a nation of submissive slaves, not only bereft of any 
vestige of liberal institutions, but devoid of the slightest spark 
of the spirit of liberty. It needed a bureaucracy which it would 
have been hard to equal for its combinatKm ci cowardice and 
corruption. It needed the whole gang of swindlers—^nostly 
Euroj^an— by whom Ismail was surrounded." It was h*s early 
encouragement of Arabi, and his introducticm of swarms of 
foreign concession-hunters, which precipitated the national 
movement " that led to British occupation. His greatest title to 
remembrance m history must be that he made European interven- 
tion in Egypt compulsory. (H Cn.) 
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ISMAIL HADAI MAULVI-MOHAMMED (1781-1831), Mussul- 
man reformer, was born at Pholah near Delhi. In co-operation 
with Syed Ahmed he attempted to free Indian Mahommedamsm 
from the influence of the native early Indian faiths. The two 
men travelled extensively for many years and visited Mecca. 
In the Wahhabite movement they found much that was akin 
to their own views, and on returning to India preached the new 
doctrine of a pure Islam, and gathered many adherents. The 
official Mahommedan leaders, however, regarded their propa- 
ganda with disfavour, and the dispute led to the reformers 
being interdicted by the British government in 1827 The little 
company then moved to Punjab where, aided by an Afghan 
chief, they declared war on the Sikhs and made Peshawar the 
capital of the theocratic community which they wished to 
establish (1839). Deserted by the Afghans they had to leave 
Peshawar, and Ismail Hadji fell m battle against the Sikhs 
amid the Pakhli mountains (1831). The movement survived 
him, and some adherents are still found in the mountains of the 
north-west frontier. 

Ismail's book Taioualyal el I man was published in Hindustani 
and translated m the Journal of Hie Royal Astatic Society, xm. 1853 

ISMAILIA, a town of Lower Egypt, the central station on the 
Suez ('anal, on the N.W. shore of Lake Timsa, about 50 m. 
from the Mediterranean and the Red Sea, and 93 m. N.E. of 
Cairo by rail. Pop. (1907) 10,373. It was laid out in 1803, 
in connexion with the construction of the canal, and is named 
after the khedive Ismail. It is divided into two quarters by the 
road leading from the landing-place to the railway station, and 
has numerous public offices, warehouses and other buildings, 
including a palace of the khcdive, used as a hospital during the 
British military operations in 1882, but subsequently allowed 
to fall into a dilapidated condition. The broad macadamized 
streets and regular squares bordered with trees give the town an 
attractive appearance ; and it has the advantage, a rare one 
in Egypt, of being surrounded on three sides by flourishing 
gardens. The (^uai Mehemet Ah, which lies along the canal for 
upwards of a mile, contains the chalet occupied by Ferdinand 
de Lesseps during the building of the canal. At the end of 
the quay are the works for supplying Port Said with water 
On the other side of the lake are the so-called Quarries of the 
Hyenas, fiom which the building material for the town was 
obtained. 

ISMAY, THOMAS HENRY (1837-1899), British shipowner, 
was born at Maryport, ('umberland, on the 7th of January 1837. 
He received his education at Croft House School, Carlisle, and 
at the age of sixteen was apprenticed to Messrs Imrie & Tomlinson, 
shipowners and brokers, of Liverpool. He then travelled for 
a time, visiting the ports of South America, and on returning 
to Lnerpool started in business for himself. In 1867 he took 
over the White Star line of Australian clippers, and in 1868, 
perceiving the great future which was open to steam navigation, 
established, in conjunction with William Imiie, the Oceanic 
Steam Navigation Company, which has since become famous 
as the White Star Line While continuing the Australian service, 
the firm determined to engage in the American trade, and to 
that end ordered from Messrs Harland & Wolff, of Belfast, the 
first Oceanic (3807 tons), which was launched in 1870. This 
vessel may fairly be said to have marked an era m North Atlantic 
travel. The same is true of the successive types of steamer which 
Ismay, with tlie co-operation of the Belfast shipbuilding firm, 
subsequently provided for the American trade. To Ismay is 
mainly due the credit of the arrangement by which some of the 
fastest ships of the British mercantile marine are held at the 
disposal of the government in case of war. The origin of this 
plan dates from the Russo-Turkish war, when there seemed 
a likelihood of England being involved m hostilities with Russia, 
and when, therefore, Ismay offered the admnalty the use of the 
White Star fleet. In 1892 he retired from partnership in the 
firm of Ismay, Imrie and Co., though he retained the c^nnan- 
ship of the White Star Company. He served on several important 
committees and was a member of the royal commission in 1888 
on army and navy administration. He was always most generous 


in his contributions to charities for the relief of sailors, and 
in 1887 he contributed j^2o,ooo towards a pension fund for 
Liverpool sailors. He died at Birkenhead on the 23rd of 
November 1899. 

ISMID, or ISNIKMID (anc. Ntcomedta), the chief town of the 
Khoja III sanjak of Constantinople, in Asia Minor, situated on 
rising ground near the head of the gulf of Ismid. The sanjak 
has an area of 4650 sq. m and a population of 225,000 (Moslems 
131,000) It is an agricultural district, producing cocoons and 
tobacco, and there are large forests of oak, beech and fir Near 
Yalova there are hot mineral springs, much frequented in 
summer. The town is connected by the lines of the Anatolian 
railway company with Haidar Pasha, the western terminus, and 
with Angora, Konia and Smyrna It contains a fine 16th- 
century mosque, built by the celebrated architect Sinan. Pop 
20,000 (Molsems 9500, Christians 8000, Jews, 2500). As the 
seat of a mutessarif, a Greek metropolitan and an Armenian 
archbishop, Ismid retains somewhat of its ancient dignity, 
but the material condition of the town is little m keeping with 
its rank. The head of the gulf of Ismid is gradually silting up 
The dockyard was closed m 1879, and the port of Ismid is 
now at Darmje, 3J m. distant, where the Anatolian Railwa> 
Company have established then workshops and have built docks 
and a quay. 

ISNARD, MAXIMIN (1758-1825), French revolutionist, was a 
dealer m perfumery at Draguignan when he was elected deputy 
for the department of the Var to the Legislative Assembly, 
where he joined the Girondists. Attacking the court, and the 
“ Austrian committee ” in the Tuileries, he demanded the 
disbandment of the king's Iwdyguard, and reproached Louis 
XVI for infidelity to the constitution. But on the 20th of June 
1792, when the crowd mvaded the palace, he was one of the 
deputies who went to place themselves beside the king to protect 
him After the loth of August 1792 he was sent to the army of 
the North to justify the insurrection Re-elected to the Conven- 
tion, he voted the death of Louis XVI and was a member of 
the Committee of General Defence when it was organized on 
the 4th of January 1793 The committee, consisting of 25 
members, proved unwieldy, and on the 4th of April Isnard 
presented, on behalf of the Girondist majority, the report 
recommending a smaller committee of nine, which two days 
later was established as the Committee of Public Safety On 
the 25th of May, Isnard was presiding at the Convention when 
a deputation of the commune of Pans came to demand that 
J R. Hubert should be set at liberty, and he made the famous 
reply ; “ If by these insurrections, continuiSly renewed, it 
should happen that the principle of national representation 
should suffer, I declare to you in the name of France that soon 
people will search the banks of the Seine to see if Pans has ever 
existed ” On the 2nd of June 1793 offered his resignation 
as representative of the people, but was not comprised in the 
deciee by which the Convention determined upon the arrest of 
twenty-nine Girondists On the 3rd of October, however, 
his arrest was decreed along with that of several other Girondist 
deputies who had left the Convention and were fomenting civil 
war in the departments. He escaped, and on the 8th of March 
1795 was recalled to the Convention, where he supported all the 
measures of reaction. He was elected deputy for the Var to 
the Council of Five Hundred, where he played a very insignificant 
role. In 1797 he retired to Draguignan In 1800 he published 
a pamphlet De Vtmmorialtle de Vdme, in which he praised 
Catholicism ; in 1804 Reflexions relatives au^senatus-consulte 
du jS florecd an XU , which is an enthusiastic apology for the 
Empire. Upon the restoration he professed such royalist senti- 
ments that he was not disturbed, in spite of the law of 1816 
proscribmg regicide ex-members of the Conventitm. 

See F. A. Anlard, Les Orateurs de la ZAgtslative et de la Convention 
(Pans, 2nd ed., 1906). 

ISOBAR (from Gr. «ros, equal, and ^apos, weight), a line upon 
a meteorologiad map or pressure chart connecting ^ints where 
the atmospheric pressure is the same at sea-level, or upon the 
earth’s surface. A general pressure map will indicate, by these 
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Imes, the average pressure for any month or season over laige 
areas. The daily weather charts for more confined regions 
mdicate the presence of a cyclonic or anticyclonic system by 
means of Imes, which connect all places havmg the same baro- 
metric pressure at the same time. It is to be noted that isobanc 
lines are the mtersections of inclined isobanc surfaces with the 
surface of the earth. 

ISOCLINIC LINES (Gr. elcros, equal, and kAu»€ii/, to bend), 
lines connecting those parts of the earth’s surface where the 
magnetic inclination is the same in amount. (See Magnetism, 
Terrestrial.) 

ISOCRATES (436-'338 b.c.), Attic orator, was the son of Theo- 
doras, an Athenian citizen of the deme of Erchia — the same in 
which, about 431 b.c., Xenophon was born — who was sufficiently 
wealthy to have served the state as choregus The fact that he 
possessed slaves skilled in the trade of flute-making perhaps 
lends point to a passage m which his son is mentioned by the 
comic poet Strattis.' Several popular “ sophists ” are named 
as teachers of the young Isocrate.s Like other sons of prosperous 
parents, he may have been trained in such grammatical subtleties 
.IS were taught by Protagoras or Prodicus, and mitiated by 
rheramenes into the florid rhetoric of Gorgias, with whom at 
a later time (about 390 b.c ) he was m personal intercourse. 
He tells as that his father had been careful to provide for him 
the best education which Athens could afford A fact of greater 
interest is disclosed by Plato’s Phaedrus (278 e ) “ Isocrates is 
still young, Phaedrus,” says the Socrates of that dialogue, ” but 
I do not mind tellmg you what I prophesy of him. . . It 
would not surprise me if, as years go on, he should make all his 
predecessors seem like children m the kind of oratory to which 
lie IS now addressing himself, or if— supposing this should not 
content him — some divine impulse should lead him to greater 
things My dear Phaedrus, a certain philosophy is inborn in 
him ” This conversation is dramatically supposed to take place 
about 410 B.c. It IS unnecessary’ to discuss here the date at 
which the Phaedrus was actually composed From the passage 
just cited It IS at least clear that there had been a time — while 
Isocrates could still be called “ young ” — at which Plato had 
formed a high estimate of his powers. 

Isocrates took no active part m the public life of Athens ; 
he w'as not fitted, as he tells us, for the contests of the popular 
assembly or of the law-courts He lacked strength of voice — 
a fatal defect m the ecclesia, when an audience of many thousands 
was to be addressed in the open air , he was also deficient in 
” boldness ” He was, in short, the physical opposite of the 
successful Athenian demagogue in the generation after that of 
Pericles , by temperament as well as taste he was more in 
sympathy with the sedate decorum of an older school Two 
ancient biographers have, however, preserved a story which, if 
true, would show that this lack of voice and nerve did not involve 
any want of moral courage Durmg the rule of the Thirty 
Tyrants, Cntias denounced Theramenes, who sprang for safety 
to the sacred hearth of the council chamber Isocrates alone, it is 
said, dared at that moment to plead for the life of his friend.^ 
Whatever may be the worth of the story, it would scarcely have 
connected itself with the name of a man to whose traditional 
character it was repugnant. While the Thirty were still in 
power, Isocrates withdrew from Athens to Chios ® He has 
mentioned that, in the course of the Peloponnesian War — 
doubtless in the troubles which attended on its close — he lost 
the whole of that private fortune which had enabled his father 
to serve the state, and that he then adopted the profession of a 
teacher The proscription of the “ art of words ” by the Thirty 
would thus have given him a special motive for withdrawmg 

^ ’AraXivn?, fr I, Mdneke, Poetarum comteorum Graecorum frag 

(1855), p 292- 

* [Hut,] Vita Isocr., aud the anonymous biographer Dionysius 
does not mention the story, though he makes Isocrates a pupil of 
Theramenes. 

•* Some would refer the sojourn of Isocartes at Chios to the yeus 
398-395 B c , others to 393-388 b c. The reasons which support the 
view given m the text be found m Jebb’s AUtc Orators, vol. u. 
(1893), P« 6. note 2 
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from Athens. He returned thither, apparently, either soon 
before or soon after the restoration of the democracy in 403 b.c. 

For ten years from this date he was occupied — at least 
occasionally — as a writer of speeches for the Athenian law- 
courts. Six of these speeches are extant. 'Hie earliest {Or. 
XXI.) may be referred to 403 b.c. , the latest (Or. xix.) to 394- 
393 B c. This was a department of his own work which Isocrates 
afterwards preferred to ignore. Nowhere, indeetl, does he say 
that he had not written forensic speeches But he frequently 
uses a tone from which that inference might be drawn. He 
loves to contrast such petty concerns as engage the forensic 
writer with those larger and nobler themes which are treated 
by the politician. This helps to explain how it could be asserted 
— by his adopted son, Aphareus — that he had written nothing 
for the law-courts. Whether the assertion was due to false 
shame or merely to ignorance, Dionysius of Halicarnassus 
decisively disposes of it. Aristotle had, indeed, he says, exag- 
gerated the number of forensic speeches written by Isocrates ; 
but some of those which bore his name were unquestionably 
genuine, as was attested by one of the orator's own pupils, 
Cephisodorus The real vocation of Isocrates was discovered 
from the moment that he devoted himself to the work of teaching 
and writing The instruction which Isocrates undertook to 
impart was based on rhetorical composition, but it was by 
no means merely rhetorical. That ” inborn philo.sophy,” 
of which Plato recognized the germ, still shows itself. In 
many of his works — notably in the Panegyrtcus — we see a 
really remarkable power of grasping a complex subject, of 
articulating it distinctly, of treating it, not merely with effect 
but luminously, at once in its widest bearings and in its most 
intricate details. Young men could learn more from Isociates 
than the graces of style ; nor would his success have been 
what It was if his skill had been confined to the art of expression. 

It was about 392 bc — when he was forty-four — that he 
opened his school at Athens near the Lyceum, In 339 n c 
he de.scribes himself as revising the Panalheiiatcus with some 
of hi.s pupils ; he was then ninety-seven The celcbritv enjoyed 
by the school of Isocrates is strikingly attested by ancient 
writers Cicero describes it as that school m which the eloquence 
of all Greece was tramed and perfected : its disciples were 
” brilliant in pageant or in battle,” ♦ foremost among the 
accomplished writers or powerful debaters of their time, 'Ihe 
phrase of Cicero is neither vague nor exaggerated Among 
the literary pupils of Isocrates might be named the histoiians 
Ephorus and Iheopompus, the Attic archaeologist Androtion, 
and Isocrates of Apollonia, who succeeded hi.s master in the 
school Amon^ the practical orators we have, in the forensic 
kind, Isaeus ; in the political, Leodamas of Acharnae, L> curgus 
and Hypereides. Hermippus of Smyrna (mentioned by Athe- 
naeus) wrote a monograph on the ” Disciples of Isocrates,” 
And scanty as are now the sources for such a catalogue, a modem 
scholar^ has still been able to recover forty-one name.s At 
the time when the .school of Isocrates was m the zenith of its 
fame it drew disciples, not only from the shores and islands 
of the Aegean, but from the cities of Sicily and the distant 
colonies of the Euxme As liecame the image of iLs master’s 
spirit. It was truly Panhellenic. When Mausolus, prince of Cana, 
died in 351 b c , his widow Artemisia mstituted a contest of 
panegyrical eloquence in honour of his memory Among all 
the competitors there was not one — if tradition may be trusted — 
who had not been the pupil of Isocrates. 

Meanwhile the teacher who had won this great reputation 
had also been active as a public writer. The most mterestmg 
and most characteristic works of Isocrates are those in which 
he deals with the public questions of his own day ITie influence 
which he thus exercised throughout Hellas might be compared 
to that of an earnest political essayist gifted with a popular 
and attractive style. And Isocrates had a dommant idea which 
gained strength with his years, until its realization had liecome, 
w'e might say, the main purpose of his life This idea was 
* Partim in pompa, partim in acie illustres (£>e orat a 94 ) 

• P, Sanneg, De schola Isocratea (Halle, 1867). 
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tlw tnvasipn of Ama by tho united forces of Greece. Hie Greek 
cities were at feud with each other, and were severally tom 
by intestine faction. Political morality was become a rare 
and a somewhat despised dustin<;tion. Men who were notonouslf 
ready to sell their cities for their private gam were, as DemoS' 
thenes says, rather admired than otherwise.^ The social condi^ 
tiun of Greece was becoming very unhappy. The wealth of the 
country had ceased to grtow ; the gulf between rich and poor 
was becoming wider ; party strife was constantly adding to 
the number ^ homeless paupers ; and Graeco was full of 
who were ready to take service with any captaui of mercenaries, 
or, failing that, with any leader of desperadoes. Isocrates 
draws a vivid and tcmhle picture of these evils. The cure for 
them, he firmly believed, W’as to unite the Greeks in a cause 
which would excite a generous enthusiasm. Now was the time, 
he thought, for that enterprise m which Xenophon’s comrades 
had virtually succeeded, when the headlong^ rashness of young 
Cyrus threw away their reward with his own hfe.‘^ The Persian 
empire was unsound to the core — witness the retreat of the 
Ten Thousand : let united Greece attack it and it must go doiim 
at the first onset Then new wealth would flow into Greece , 
and the hungry pariahs of Greek society would be drafted into 
fertile homos bejTond the Aegean. 

A bnght visum ; but where was the power whose spell was 
first to unite discordant Greece, and, havmg united it, to direct 
Its strength against Asia? That was the problem. The first 
attempt of Isocrates to solve it is set forth in hu splendid 
Panegyruus (380 b c ), Let Athens and Sparta lay aside 
their jealousies Let them assume, jointly, a leadership which 
might be diflicult for either, but which would be assured to 
both. 'Fhat eloquent pleading failed, The next hope was 
to find some one man equal to the task. Jason of Pharae, 
Dionysius 1 . of Syracuse, Archidamus III , son of Agesilaus-r-^ 
each in turn rose as a possible leader of Greece before the im- 
agination of the old man who was still young in his enthusiastic 
hope, and one after another they failed him But now a greater 
than any of these was appearing on the Hellenic horuon, and to 
this new luminary the eyes of Isocrates were turned with eager 
anticipation. Who could lead united Greece against Asia so 
fitly as the veritable representative of the Heracleidae, the 
royal descendant of the Argive line — a king of half-barbfiinans 
It IS true, but by race, as in spint, a pure Hcllener-fPliiilip of 
Macedon ? We can still read the words m which this fond faith 
clothed Itself , the ardent appeal of Isocrates to Philip is extant , 
and another letter shows that the belief of Isocrates m Philip 
lasted at any rate down to the eve of Chaeronea.* Whether 
It survived that event is a doubtful point, rhe popular account 
of the orator’s death ascribed it to the mental shock which he 
received from the news of Philip’s victory. He was at Athens, 
m the palaestra of Hippocrates, when the tidmgs came. He 
repeated three verses m which Eunpides names three foreign 
conquerors of Greece — Danaus, Pelops, Cadmus— ^ and four 
days later he died of voluntary starvation. Milton (perhaps 
thinking of Eli) seems to conceive the death of Isocrates as 
instantaneous 

"As that dishonest victory 
At Chaeronea, fatal to liberty, 

Killed with report that old man eloquent." 

Now the thurd of the letters which bears the name of Isocrates 
is addressed to Philip, and appears to congratulate him on his 
victory at Chaeronea, as being an event which will enable him 
to assume the leadership of Greece in a war against Persia. 
Is the letter genume ? There is no evidence, external or internal, 
against its authenticity, except its supposed inconsistency with 
the views of Isocrates and with the trathticai of bis suicide. As 
to his views, those who have studied them in has own writings 
will be disposed to question whether he would have regarded 

‘ D0 falsa hgat p. 42O ^ KoXiiHv ijflowr roit 

r«vr« ToioOi>ras, iW' irliua^, ArSpat 

• iKtlvout yip tfMikoytirat . . ^ ^KpartU AoKoO^rpt rtrfu tw* 

Tpayfidru¥ Sii, ri/y Ki'/)oi' rpoTiruap driix^crat {Philippus, 90 , cp 

Panepf. 149) 

* PhthfipMs, 346 s.c , Bptst. li. end of 34a B.c (?) 


Philip's Victory at Chaeronea as an irreparable disaster for 
Greecei Und^btedly he would hav« deplored the conflict 
between Philip and Athens ; but he would have divided the 
blame between the combatants And, with his old belief in 
Philip, he would probably have hoped, even after Chaeronea, 
that the new position won by Philip would eventually prove 
compatible with the independence of the Greek cities, while 
it would certamly promote the project on which, as he was 
profoundly convinced, the ultimate weHhre of Greece depended, 
—a Panhellenic expedition against Persia. As to the tradition 
of his suicide, the only rational mode of reconciling it with that 
letter is to suppose that Isocrates destroyed himsen, not because 
Philip had conquered, but because, after that event, he saw 
Athens still resolved to resist. We should be rather disposed 
to ask how much weight is to be given to the tradition Hie 
earliest authority for it— Dionysius of Halicarnassus in the age 
of Augustus—may have had older sources ; granting, however, 
that these may have remounted even to the end of the 4th century 
B.c , that would not prove much Suppose that Isocrates — 
being then ninety-eight and an invalid — had happened to die 
from natural causes a few days after the battle of Chaeronea 
Nothing could have originated more easily than a story that he 
killed himself from intense chagrin Every one knew that 
Isocrates had believed m Philip , and most people would have 
thought that Chaeronea was a crushing refutation of that belief 
Once started, the legend would have been sure to Hve, not merely 
because it was picturesque, but also because it served to accentu- 
ate the contrast between the false prophet and the true— between 
Isocrates and Demosthenes ; and Demosthenes was very justly 
the national idol of the age which followed the loss of Greek 
independence < 

Isocrates is said to have taught h)s Athenian pupils gratuitously, 
and to have taken money only from aliens ; but, as might have 
been expected, the fame of his school exposed him to attacks 
on the ground of his gams, which his enemies studiously ex- 
j^erated. After the finaitcial reform of 378 b.c he was one 
of those laoo richest citizens who constituted the twenty unions 
(a-vfiftofHai) for the assessment of the war-tax (sUrtfiopd) He had 
discharged several public services (Xvtroo/jytau) , in particular, 
he had thrice served as trierarch. He married Plathane, the 
widow of the “ sophist ’* Hippias of Ells, and then adopted her 
son Aphareus, afterwards eminent as a rhetorician and a tragic 
poet. In 353 B.c he had his first and only lawsuit. A certain 
Megachdes (introduced into the speech under the fictitious name 
of Lysimachus) challenged him to undertake the trierarchy or 
exchange properties. This was the lawsuit which suggested 
the form of the discourse which he calls the Anftdosts exchange 
of properties ’’ — 353 b c ) — his defence of his professional life. 

He was buried on a nging ground near the Cynosarges— a 
temenos of Heracles, with a gymnasion, on the east side erf 
Athens, outside the Diomeian gate. His tomb was surmounted 
by a column some 45 ft. high, crowned with the figure of a siren, 
the symbol of persuasion and of death A tablet of stone, near 
the column, represented a group of which Gorgias was the centre j 
his pupil Isocrates stood at his side Aphareus erected a statue 
to his adopted father near the Olympieum Hmotheus, the 
illustrious son of Conon, dedicated another in the temple of 
Eleusis. 

It was a wonderful century which the life of one man had thus 
all but spanned. Isocrates had reached early manhood when 
the long struggle of the Pelopoimesian War — begun m his child- 
hood— ended with the overthrow of Athens The middle period 
of his career was passed under the supremacy of Sparta. His 
more advanced age saw that brief ascendancy which the gmius 
of Epameinondas secured to Thebes, And he lived to urge pn 
Riilip of Macedon a greater enterpise than any which the Hellenic 
world could offer. His early promise had won a glowing tribute 
from Plato, and the rhetoric of his maturity furnish^ matter 
to the analysis of Aristotle ; he had composed his imaginary 

* The vie^ of sevemt modem critics on the tradition of the 
saioide are wught together in the Alltd Orators, il. (1893) p. 31, 
note I 
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picture ol that HeUenk host which should move through Asia 
in a pa^;eant of sacred triumph, just as Xenophon was publishing 
his pJam narrative of the retreat of the Ten Thousand , and, 
m the aextgenecation, his Uteraiy eloquence was stiU deraonstrat- 
mg the w»kness of Persia when Demosthenes was striving to 
make men feel the deadly peril of Greece. This long fife has an 
element of pathos not unlike that of Greek tragedy ; a power 
above man was compelling events in a. direction wluch Isocrates 
could not see ; but hi$ own agency was thr ally of that power, 
though at a sense vdiich he knew not ; his vision was of C&“eece 
triumphant over Asia, while he was the unconscious prophet 
of an age in which Asia should be transformed by the diffusion 
of Hell^kism.^ 

His character should be viewed in both its mam aspects — the 
political and the literary 

With regard to the first, two questions have to be asked (l) How 
far were me political views of Isocrates peculiar to himself, and 
different from those of the clearest minds contemporary with him ? 
(2) How far were those views falsified by the event ? 

1 1 he whole tone of Greek thought in that age had taken a bent 
towards monarchy in some form This tendency may be tracc<i alike 
in the practical common sense of Xenophon and in the lofty idealLsm 
of Plato There could be no better instance of it than a well-known 
passage m the Pohttcs of Anstotle He is speaking of the gifts which 
meet In the Greek race — a race warlike, like the Europeans, but more 
subtle — keen, like the Asiatics, but braver Here, he says, is a race 
which “ might rule all men, if it were brought under a single govern- 
ment ■' ® It IS unnecessary to suppose a special allusion to Alexander, 
but it IS probable tixat Anstotle had in his mind a possible union 
of the Greek cities under a strong constitutional monarchy His 
advice to Alexander (as reported by Plutarch) was to treat the Greeks 
m the spirit ot a leader UiyeixoviKui^) and the barbanans ui the spmt 
of a master (8e<«roTt/cJ)j) • Anstotle conceived the central power as 
political and permanent , Isocrates conceived it as, in the first place, 
military, having for its immediate aim the conduct of an ex- 
pedition against Asia The general views of Isocrates as to the 
largest good possible for the Greek race were thus m accord with tlic 
prevailing tendency of the best Greek thougiit in that age 

2 The vision of the Greek race " brought under one polity” was 
not, indeed, fulfilled m the sense of Aristotle or of Isocrates I 3 uf the 
invasion of Asia by Alexander, as captain-general of Greece, became 
the event which actually opened new and larger destmics to the 
Greek race The old political life of the Greek citi« was worn ont , m 
the new fields which were now opened, the empire of Greek civiliza- 
tion entered on a career of world-wide conquest, until Greece became 
to East and West more than all that Athens had been to Greece 
Athens, Sparta, Ihebes, ceased indeed to be the chief centres of 
Greek life , but the mission of the Greek mind could scarcely have 
been accomplished with such expansive and penetrating power if its 
influence hii not radiated over the East from Pergamum, Antioch 
and Alexandria 

Panhellcnic politics had the foremost Interest for Isocrates But 
in two of his works — the oration On the Peace and the Areopagtticus 
(both of 355 B c ) — he deals specially with the politics of Athens 
The speech On the Peace relates chiefly to foreign affairs It is an 
eloquent appeal to his fellow-citizens to abaimon the dream of 
supremacy, and to treat their allies as equals, not as subjects The 
fervid orator personifies that empire, that false mistress which has 
lured Athens, then Sparta, then Athens once more, to the verge of 
destruction. " Is she not worthy of detestation ? ’’ Leadership 
passes mto empire , empire begets insolence , insolence brings rum 
The Areopaemeus breaffies a kindred spirit in regard to home policy 
Athenian life had lost its old tone Apathy to public inwests, 
dissolute frivolity, tawdry display and real poverty — these are the 
features on which Isocrates dwells With this picture he contrasts 
the elder democracy of Solon and Cleisthenes, and, as a first step 
towards reform, would restore to the Areopagus its general censor- 
ship of morals It is here, and here alone — ^m his comments on 
Athenian affairs at home and abroad — that we can distinctly recog- 
nize the man to whom, the Athens of Pencles was something more 
than a tradition. We are carried back to the age m which Us long 
life be^an We find it difficult to realize that the voice to which we 
listen is the same which we hear in the letter to Philip 

Turning from the poUticat to the literary aspect of his work 
we are at once upon ground where the question of his merits will 
now provoke comparatively little controversy. Perhaps the most 
seno us prejudic e with which his reputation has bad to contend in 

* Isocrates, a loyal and gennme Hellene, can yet conceive of 
Hellenic culture as shared by men not of Hellenic blood {Panegyr 
so) He is thus, as Ernst CurtiuS has ably shown, a forerunner of 
Hellenism — analogous^ in the hterary province, toEpameinondas and 
Tunotheus m the political {History of Greece, v 1 16, 204, tr. Ward). 

* ri yhot . SveAfttror TArrur, /uit rvyxdror 

roXiretat (PoM. iv [vii ] 6, 7) 

* De Alex virt i. 6 


modem tmnes has been due to an accident of verbal uaage. He 
repeatedly desenbes Uiat art wUchi ha profemed t» teach os his 
^Xar«d(«u His 08Q of this word-^kolned to the fact that m o few 
passages bn appeam to aUnde sli^tmgly to Plato or to tlvs Socratios 
— hasi esepoeed him to< a grounolees unpotation. It cannot be too 
distmetiy nnderetood that, when Isocraites weofcs of his 
be meana simply htSi theory or metlKid of culture *' — to use the 

only fttodeca term which ts eeaUy oquivaJent fa latitude to the Gceek 
word K) then cuircat.^ 

llie ot practical culture, of Isoccatea was not m con- 

flict, beMuae it had nothum m common, with the SooeatM or Platomc 
philosophy. The povsoual iniluenco of Socrates may, iisdeed. be 
traced m his work. He constantly deeires to make his teaemng 
bear on the practical life His itiaxuns of liotndy moral wisdom 
frequently recall Xenophon’s Memorabilia. But there the rdatoM 
ends Plato alludes to liberates m perhaps tluce places. Ihe 
giowiog prophecy m the Phaedhis has ocen quoted , in the Gergtof 
a phrase of Isocrates is wittily parodied ; and m the Enthydemus 
Isocrates is probably meant by the person Who dwelJa " on the 
borderlajkd between philosophy ami statesmanship.” ^ 1 he wntsogs 
of Isocrates contain a few more or lem dsstmet allusions to Plato’s 
doctrines or works to tlie general effect that they are barren of 
practical result * Isocrates ncwlioie assails Plato’s pliilosopby 
as such When he declares “ knowledge ” to be un- 

attamable, he moans an mcact " knowledge " of the coattngencies 
which may arise ui practicai life. " Smee st is tmpowublc for human 
nature to acqmre any scaeuce (^nrri^^) by which we should know 
what to do or to say, in the next resort I deem IhociC wise who, as 
a rule, can hit what is beat by their opmions " (If^ar) ’ 

Isocrates should be ooaopared with the practical teachers of his 
day. In his essay Against the Pobhtsds, and in his speech on the 
Anlidosts, which bdong respectively to the beginning and the ciosc 
of his professioiml career, he has dearly marl^ the points viduch 
distinguish him from the sophibts of the herd ” {ArfeXaici ewpterei) 
First, then, lie claims, and justly, greater breadtli of new. The 
ordinary teacher confined himself to the narrow scope of local in- 
terests — training the young citizen to plead m tire Atlieaian law 
courts, or to speak on Athiaitan adhurs in the ecciesia. Isocrates 
sought to enlarge the mental honaon of hia disctplm by accustoming 
them to deal with subiects which were not merely Athenian, but, 
m his own phrase, Heliemc. Secondly, tliough he dxi not claim to 
have found a pluloaophical basis for morals, it has been well said of 
him that ' he reflects the hontan spirit always on its nobler aide,” • 
and that, m an age of corrupt and impudent selfishness, he always 
strove to raise the minds of ms heanrs mto a higher and purer air. 
Thirdly, lus method of teaching was thorough. Technical exposition 
came first The learner was then required to apply the rules m 
actual composition, which the master revised. The ordinary 
teachers of rhetonc (as Anstotle says) employed their pupils m 
oommiltmg model pieces to memory, but neglected to tram the 
learner's own faculty through his own efforts. Lastly, Isocrates 
stands apart from most writers of that day m his steady effort 
to produce results of permanent value W^e rhetorical skill was 
largely engaged m the intexmittent journalism of political pamphlets, 
Isocrates set a higher ambition before his school His own essays 
on contemporary questions received that finished form which has 
preserved them to this day 1 he impulse to solid and Uuslmg work, 
communicated by the example of the master, was seen m such 
monuments as the Atthis of Androtion, the Hellenics of Theopompus 
and the Pkihppica of Ephorus 

In one of his letters to Atticus, Cicero says that he has used " all 
the fragrant essences of Isocrates, and all the little stores of hts 
disciples.”" The phrase has a point of which the writer himself 
was perhaps scarcely conscious the style of Isocrates had come 
to Cioero through the school of Rhodes ; and the Rhodian imitators 
had more of Asiatic splendour than of Attic ele^jance But, with this 
allowance made, the passage may serve to mdicate the real place of 
Isocrates m the history of hterary style The old Greek critics 
consider him as representmg what they call the ” smooth ” or 
” flond mode of oomposition {y\a^>pd, A^Bf^A Apfiwle) as 
distmginshed from the ” harsh ” {ainry^pA) style of Antiphon ami 
the perfect ” mean ” (pdeit) of Demosthenes. Tried by a modem 
standard, the language ol Isocrates is certainly not ” nond.” The 
only sense m which he merits the epithet is that (eqiecially m his 

‘ The word dnXoawfia. seems to have come mto Athenian use not 
much before the time of Socrates , and, till long after the tune of 
Isocrates, it was commonly used, not in the .sense of ” philosophy,” 
but m that of " hterary taste and study — culture generally (see 
Thompson on Phaedrus, 278 d) Ansteides, u. 407 ^kXoroXla nt sal 
Starpi^ wepl X6yQt;i, xai> odx ^ "v" rpbnat eirot, dXA 4 xouiela in>iru>t 
And so writers of the. 4th century b c, use ^i\oeo<fnir as simply 
= ” to study " , as e.g an mvahd " studies ” the means of relief 
from pain, Lys. Or, xxiv 10 ; cf Isocr Or iv 6, &c, 

“ Plato, Gorg p 463 , Euthyd, 30,1-306 

* These allusions are discussed in tae Attic Orators, vol u. ch. 13. 

’ Isocr Or xv 271 

* A. Carteher,, La Dtscours d’Isocraie sur lut-mime, p. Ixii (i86a) 

* Totum Isocratis /eepoB-^wt atque omnes ejus discipulorum 
arculas {Ad Att. iL 1). 
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(ailier uork) he <lchghts in (lahiirate antithests Isocrates is an 
' orator ’ in the larger sense of the t.reck evend rhetor , but his real 
eiisfinetion consists in the fact that he was the first t.icek who gave 
an artistic hnish to literary rhetoric The {iraetical oratory of the* 
(lay IukI already two clearly separate-el branches— the forensic, 
I e presen ted by Isacus, and the deliberative, in which Callistratus 
was the fore runner of Demosthe nes Meanwhile Isocrates was giving 
foim .md I hythm to a stanelard literal y prose i hrough the infliicnicc 
of his sclieiol, this nonn.il prose st\le was transmitted — with the 
addition of some floiid embellishments —to the first geuicration of 
Komans wlio studied rhetoric in the (jreek schools 1 he elistinctive 
feature in the composition of Isocrates is his structure of the periodic 
sentence I his, with lam, is no longer rigid or monotonous, as with 
Antiphon no longer terse and ceimjiacl, as with I.ysias — but ample, 
luxuriant, unfolding itself (to use a (.reek critic's image) like 
the solt beauties of a wineling rive*r Iseicrates was the first (..reek 
who worked out the lelea of a prose rhythm He saw ele*arly beilli its 
powers and its limits, poetrv has its strict rhythms ,ind jmcise 
metres. ]irose li.is its mctics and rhythms, not bound by a ngiel 
fiameweirk, ^e t capable of being brought under certain gi neral law'S 
which a good ( ar can recogni/e, and which a s]icake*r or wntci may 
ap])ly in the most various combinations Ilus fundamental idea 
of prose ih\lhm, or number, is tliat which the* style of Isocrates lias 
nil]) 11 ted to the style of Cicero When Quintilian (x i loH) sa\s, 
Somewhat hyperholically, that Cutro has artisticallv repiodueed 
(e///nei';ve) " the force of Demosllicnes, the wealth ejf Plato, the* 
tharni of Isoe rates,” he means jmncipally this smooth .ind har- 
monious rh\ tlnn Licero himsi*lf expressly iccogni/es this niiginal 
and distinctive meiit of Iseicrates' riius, through Rome, and 
esjiotially through ficcio, the influence of Isocrates, as the fe>uiult*r 
of a lit( rar\ piosi . has passed into the lilciatures of modem 1 urojit 
It is to the eloinKiKe of the pieachcr that we may perh-ips look for 
flu nearest modem analeigiu of that kind in which Isociates excelled 
e speeialh ,}h i h ips, to that ol the gieat Prone h pu'aelu is I somite s 
V as one of the three (.reek autheiis, iJtmoslhencs and I’lato being 
tin otlieis, wlio eontnbiited most to form the style of Bossiiet 

Works -Ihe extant woiks of Isot rates consist of Iwcnty-onc 
sjitcches oi discouisLS and nine* li tte*rs - Among flie*se, llie six 
forensic sjitechc'S rejiiisent Hit hrst iionod of his literary life* — 
lielonging to llie years joy ycjy u c All six concern jirivale eaiiscs. 
'llieymay lx elassid as follows i ittton for Assault (hiKti otKtat) 
(>i x\ , Lochitei, pij ue 2 Llaim to an Jnheriia/ue 

(firtbiKaaia) Ol xix , legiiutuw^, end of y(i4 or early m yoy uc | 
y ■idions to Rcanor a Deposit (?) Or xxi, Against lluth\nusP 
4oy u e . (z) Or xvii , 1 rapecitu us, emel of yej^ or early in y<>y n c 
f Aition for Damage {dlKij (iXd/ffi/f) , Or xvi , Loticentntg thi 
learn of llarsis, 3(17 uc y Sptctal Plea (irapaypei^ri), Or x\m , 
Against C ai/iniai has, jo2 uc Iwo of these have been leganled 
as spurious by G L Bensder, \ iz ()i x\i , on account ol the fic- 
que*nt hiatus and the sliort coinjiact jienods, and Or xvii , on the 
lust of these grounds But we aic not warranted in applying to the 
e*.irly" work of Isuciates those canons which his mature style obsciv'cd 
Ihe gtnumeness of the sjieeeh against l-uthynus is recognized by 
Pliilejslratiis , while tlu Ita/milicus — thrice named without sus- 
piiion by Harpociatioii -- IS tre*ateel be Dionysius, not only as 
autlientie , but as the ty'pieal foic'iisic w'oi k of its author I he spee ch 
against Luehites- where a man of the people ” (roe irXi)(?ii5 eh) is 
the speaker — exhibits much iheloiical skill Ihc speech Jlepl roe' 
feiiyoie (” couccming the team of lioises ”) has a curious inte*rest 
\n Athenian eit /cn had ceimphuiuei that \.leihiade»s hael robbed him 
ol a team of foui heirses, and sues the state'sman's son anel namesake 
(who IS the sjieakcr) for their value This is not the only place in 
which Isoei.itcs h.is maiked his aelmnalion for the genius of Alcibi- 
ades. It appears also m the PAifi/i/nes and in the Bustrts Bui, among 
(he forensic speeches we must, on the whole, give the palm to the 
leginctuus—A graphic pictuie of ordinal V’ Gicck lift in the islands 
of the Aegean Heit — especially in the nanativc — Isocrates makes 

a near approae h to the best manner of Lysias 

The remaining fifteen orations or discourses tlo not easily lend 
themselves to the ordinary classification imdei the heads of" tleliber- 
ative ” and epuleietic ” Both tei ms must be strained , and neither 
IS stiictlv applicable to all the pieces which it is lequired to cover. 
The work of Isocrates travelled out of tlu grooves in which tlu 
ihetorieal industry of the age had hitherto moved His position 
.imong conlempoiary writers was determined by ide is peculiar to 
himself , and his compositions, besides having a style of their own, 
.lie in several inst.inccs of a new kind 'Ihe only aelequate principle 
of classification is oiu which considers them in lespcct to their sub- 
ject-. natter Thus viewed, they form tv.o eU'aily sepaiated gioiips 
the scholastic and the political 

'sifiolastir Writings —Under this head we h.ave, first, three letters 
01 essays of a hortatory chanicter (i) 'Ihc letter to the young 
Demonic us* — once a favourite subject m the schools — contains 


* Idepie pnneeps Isocrates instituisse ferhir, lit inconditam 

iintiquormn dice ndi consuetiidmcm . numeris astnngcict (De or 

14 , * 73 ) 

The dates here givem differ to some extent from those in F. 
Blass, Die attisihe lieredsamkeit (2nd cd , i8fl7-i8<)8) 

' Some authorities consider tlie Ad Demonicum spurious 


a series of prc*cepts neither below nor much above the average 

ractical morality of Greece (2) Ihe letter to Nicocles — the j'Oung 

mg of the Cypnan Salamis — sets forth the duty of a monarch to 
his subjc'cts (3) In the third piece, it is Nicocles who sjieaks, and 
impresses on the Salaminiaiis their duty to their king — a piece re- 
markable as containing a popular plea for monarchy, composed by 
a citizen of Athens 1 hese three letters may be referred to the 
ycais 374-372 B c 

Next may be pl.-icccl four pieces which are ” displays ” (eirt^dteis) 
m the proper Creek sense 'fhe Bustns (Or xi , 390-391 u c ) 
IS an attempt fo show how the ill - fameel king of Egypt might 
be praised The Encomium on Helen (Or x , 370 n c ), a piect 
greatly superior to the List, contains the celebrated passage on 
the jxivvcr of beauty fhese two compositions serve to illustrate 
tlicir author’s view that ” encomia ” of the hackneyed type might 
be elevated by combining the mythical matter with some tojiic 
of jiiactical interest — .i*-, in the case of Busins, with the institutions 
of Egypt, or, in that of Helen, with the reforms of Tlu*seus 'Ihc 
Evagoras {Or ix , y.y u c ^), the earliest known biography, is .1 
laiulatory epitaph on a ically able man — the Greiek king of the 
Cyprian Salamis A passige of singular interest describes how, 
under his lule, the influences of Hellenic civilization hael prevaileel 
over the sui rounding barbarism The Panathtnaicus (Gr xii ), 
intended foi the great Paiiathcnaea of 342 b c , but not eompletcd till 
339 BC , contains a recital of the services rendered by Athens to 
(iieece, but digresses into personal defence against ciitics , his last 
work, written m cxticmc old age, it bears the plainest marks of 
failing |x>wers 

riic thirel subdivision of the scholastic writings is foimed by two 
most interesting essays on education — tint entitled Against tlu 
'sophists (Or xni , 391-390 u t ), and tlu Antidosis (Or xv , 
353 B c ) the first of these is a manifesto jiut forth by Isocr.ites at 
the outset of lus profession il c.irccr of teaihmg, in which he seeks 
to distinguish his aims from those of other “ sophists ” riiesc 
‘ sophists ” .ire (i) the *' cnstics ” (ol -mpl rdj by whom he 

seems to intend the minor Socr.itics, especially Euchdes , (2) the 
Icaclursof piactical rhetoiic, who had made exaggciated cLunis for 
Ihc elfii icy of meie instruction, independently of niluial faculty 01 
exptticnce, (3) the writers ol ' arts” of rhitoiic, who virluallv 
(Icv'otcd themselves (as Anstotle also compl.iins) to the lowest, or 
forensic, branth of llieir subject (sec also E Holzner, JHatns Phacthus 
itnd dit Sophistenrtde dts Isohralts, Prague, i<S94) As this piece is 
the pi elude to Ins career, its epilogue is the speech on the “ AntidO'.is ” 
— so calle<l because it has the foim oi a speech made in court in answer 
to a clnllcngi to undert ike tlie burden of the trierarchy, or else 
cxcluange piojxrtics with the ch.illcnger The discourse “Against 
tlic Sojilusts ’ had slated what Jus art was not , this speech ilefines 
whit it IS His own account of lus f/iiXoaop a — “ the discipline of 
tliscouisc ” (4 Tuiv Xbyur TraiSft’o) — has been cmlx) lied in the sketch 
of It given alxivc 

Poli'iiol IPnfixgs — These, again, fall into two classes -those 
which concern (i) the relations of Greece with Persia, (2) the intc*rual 
affairs of Greece 1 lie first class consist of the Panegyncus (Or iv , 
380 B c ) and the Philippus (Or v , 34(1 u c ) The Panegyncus 
take-, its name fiom the fact th.il it was given to the Greek public 
at the time of the Olympic fi -.livtils — probably by means of copies 
circulited there The or.ilor urges that Athens and bparla should 
unite in leading the Greeks .igainst Persia 1 he feeling of antupnlv 
tint this noble discourse is a masterpiece of careful work finds ex- 
pression m the tradition that it had occupied its author for more 
than ten ye irs Its excellence is not merely that of language, but 
also —and perhaps even more conspicuously- that of lucid arrange- 
ment The Philippus is an appeal to the king of Macedon to assume 
th.it inituiUve m the war on Persia which Isocrates had ceased to 
expect from any Greek city In the view of Demosthenes, Philip 
was the representative barbarian , in that of Isocrates, he is the first 
of Hellenes, and the natural champion of their cause 

Of tho^c discouiscs which concern the inteinal affairs of Greece, 
two have .ilrcady been noticed, — that On the Peace (Or vm ), and the 
Aieopagiticus (Or vn)— Ixith of 355 bc — as dealing respectively 
v.ith the foreign and the home affairs of .\thens The Platatcus 
((Jr xiv ) is supjxised to he sjwken by a Plat.ican before the \theman 
ecclesia m 373 B c In that year Plataea had for the second tunc 
m its history been destroyed by Thebes The oration- -an appeal 
to Athens to restore the unhappy town — is remarkable both for the 
power with which Theban cruelty is denounced, and for the genuine 
jiathos of the jxroration Ihe Archidamus (Or vi ) is a speech pur- 
ixirtmg to lie delivered by Archidamus III , son of Agesilaus, m a 
debate at Sparta on comlitions of peace offered by Tlicbcs m yOf, 
B c It was demanded that Sparta should recognize the indepen- 
dence of Messene, which had lately been restored by Epameinondas 
(370 u c ) The oration gives brilliant expression to the feeling 
which such a demand was calculated to excite m Spartans who knew* 
the history of their own city Xenophon witnesses that the attitude 
of Sparta on this occasion was actually such as the Anhtdamus 
assumes {Hellen vu 4 8-ri) 

Letters — The first letter — to Dionysius I — is fragmentary , but 
a passage in the Philippus leaves no doubt as to its object Isociates 
was anxious that the ruler of Syracuse should undertake the com- 
mand of Greece against Peisia The date is probably 3(18 n c. 
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Next in chionological order stands the letter " To the Children 
of Jason " (vi ) Jason, tyrant of Pherae, had been assassinated in 
i7o n c , and no fener thcui three of his successors had shared the 
same fate Isocrates now urges Thebe, the daughter of Jason, and 
licr half-brothers to set up a popular government 1 he date is 
15 c * The letter to Archulamus III (ix ) — the same person 
\\lio 13 the imaginary speaker of Oration vi — urges him to execute 
tne writer's favourite idea, — “ to deliver the Creeks from their 
feuds, and to crush barbarian insolence " It is remarkable for a i 
vivid picture of the state of Greece , the date is about 356 b c The 1 
loiter to Timotheus (vii , 3^530), ruler of Hcracka on the lluxinc, | 
intro luces an Athenian friend who is going thither, and at the same , 
time offeis some goo 1 counsels to the Iscncsolent despot The letter | 
to the government of Mytilenc ’’ (vm , 350 n ( ) is a petition to a ' 
newly established oligarchy, beggmg them to permit tne return of | 
a democratic exile, a distinguished musician named Agenoi The ^ 
iir&t of the two letters to Philip of Macedon (a ) rcmonsliatcs with | 
lum on the personal danger to which he h.id iccklcssly exposed ' 
himself, and alludes to his beneficent intervention in the affairs of 
1 hessaly , the dale is probably the end of 342 ii < The letter to 
Alexander (v ), then a Ixiy of fourteen, is a brief gicetmg sent along 
with the last, and congratulates him on prefcirmg " )>iactical ’’ to 
" cnstic ” studies — a distinction whieh is cxpl.vmcel by the sKcteli oi 
the author’s ^Aexroi/jfa, and of his essay " Against the Sophists,” 
given above It was just at this time, jirob.ibly, that Alexaneler 
w'as beginning to receive the lessons of Aiistotlc (342 He ) Ihc 
letter to Autipatcr (iv ) mtroeluccs a Iricnd wlio wished to enter 
the inilituy service of Philiji Antipatci was then acting as regent 
m Maccvlonia during Philip's ahsonce m Thrace (310- 3^9 b <- ) 
The later of the two letters to Philiji (111 ) apjiears to be written 
^hoiilv after the battle of Chaeronea m 338 lie The qucMions 
1.11st 1 by il have already been ehscubsed 

No ]o-.l work of Isocratis is known from a definite tjuotalion, 
oxcipt in ” Art of Rhetoric,” from w’hich some scattered jnccejits 
aic cited Quintilian, indcc<l, and Photuis, who hail seen this ‘ Ait,” 
felt a doubt .is to whetlier it was genuine Only twenty-five elis- 
eourscT- out ot an asciiptivc tot il of some sixty- were .idmiltcd .is 
.uilhcntic by Dionysius, Piuitius {(tu ad 850) I.ne'w only tlic 
numbci now < xtant- -lw< uly-one 

With the exception of defects ,it the end ol Oi xiii , at the be- 
ginning ot Or XVI , .iiul preibably at tlic end of Ja'ttcrs 1 , m , i\ , the 
< xistmg text IS free from serious mutilations It is also unusually 
jmre riic smootli .md dear st\ Icof Isociatcsg.xvc few ojiporluuitics 
for the mistakes of eopyists On Iheotlicr h,and, hcw.is af.ivounte 
I’ltiior of the schools Numerous glosses crept into his text thiough 
the comments 01 conjectures of ihctoncians 1 liis w'.is alre.idy tlie 
c isc before tlic (>th century , .is is attesteel by the citations of I'risci.in 
.md Stoll icus Jerome Wolf .ind Koiacs successively acconijilislK d 
much for the text But a more decided advance w.is m<wlc by 
Imminud Rekker He used five MSS , vu (i) Codex Urbimis 111 , 
r (this, the best, w.is his jiimiip.al guide) , (2) Valie.anus 1136, A, 
(3) Laurcnti.uius 87, 14, « (i3tu contuiy) , (4) Valie.xnus <.5, A, 
.md (5) Mircianus jiy, S. The liid thiee, of the same family, Iwivc 
Or xy' entire, the last tsvo aie lionx the s,iine oiigm.xl, an<l lias'e 
Or XV incomplete 

} G ILxite*r and II S.Lu))pt m their edition (1850) follow J ” even 
more eon Ixiitly than llckk< r ” Their .appar.xtus enriehcd, 
liowevci, by a Mb to which he had not access — Ainbrosianus O 
I jj, E, which m some cases, .is they reeogni/e, has .ilonc jiieservcd 
tlic true reading The rc.xdmgs of this MS wrre given m full by 
(r E Benscler m his second edition (1854-1S55) The distinctive 
characteristic of Bcnseler’s texlu.1l ciiticism was a tendency to 
correct tac text against even the best MS , where the MS conflicttd 
with the usige of Isocrates as inferred from his recorded preeejits 
or from the statements of ancient writers Thus, on the stiength 
of the rule ascribed to Isocrates — tpwv-nfPTo. avfxvlirTHv — Benscler 
would remove from tlic text every ex, ample of hiatus (on the MSS 
of Isocrates, see II Burmann, Dte handschnfiltche Vbnhcftrxmg <Je\ 
Isocrates, Berlin, i885-r88(., and E Drciup, m Lctpzigcr Sludten, 
x\ 11 , 1895) (I< C J ) 

Editions — I n Oratores 4 t(jn, ed Imm Bckker (1823, 1828), 
W S Dobson (1828) , J G Baiter and Herm.mn Sauppe (1850). 
Scp.xrately 'lusgewahite Redox, Panegvrtkos und Areopagiiihos, by 
Rudolf Rauchenslcin, 6th cd , Karl Munsehei (1908) , in rciibnti’s 
^ciics, by G E Benseler (ruyv ed , by F Blass, 1886-1895) and 
Ixy^ E Drerup (1906- ), Ad Demonic ttm et Panegvrtcus, cd J Id 

Sandys (1868) , Cvagoras, ed H Clarke (1885) Extr.acts from 
Orations m , iv , vi , vii , vm , ix , xui , xiv , xv , xix , .ind Letters 
111 , V , edited with revised text and eommeiitaiy, in '^elections from 
the Attir Orators, by R C jebb (1880) , vol 1 of an English prosi 
translation, with introduction and notes by J H Freese, has been 
inibhshed in Bolin's Classical Library (189 j) Sec generally Jebb’s 

’ This yvas shown by K C Jebb in a paper on ” The Sixth Letter 
of Isocrates,” Journal of Philology, v 2O6 (1874) The f.aet that 
[ hebe, yvidow of Alexander of Phenac, w-as the daughter of J.ason is 
incidentally noticed by Plutarch m his life of Pclopidas, c 28 It 
IS this fact which gives the clue to the occasion of the letter , ef 
DioJ Sic XVI 14 


I Attic Oiators (where a list of authonliis i', giMii) and E Bl.x--, J>ii 
\ attische Biredsamhiit (2nd ed , 1887-181)8), .xml llie l.ifttrs )ne 
j Rhythmen der attxschen Kunstprosa (moi) Ihtrc is .1 spcei.xl Icxn on 
■ by S Preuss (1904) On tlic plulosophy of Isocnales .xml his k lalion 
to the Socratic .schools, see Thompson’s cd of PlatoX Phaednts, 
Appendix 2 

ISODYNAMIC LINES (Gr equal m power), lines 

connecting those parts of the earth’s surface whtie the ni.ignelK 
fone has the s.ime mtensit) (see MAONiirisM, 'I khkesikiaj ) 

ISOGONIC LINES (Gr (Voyiui los, cqui,ingul<ir), lines coniuct- 
ing those paits of the earth’s sui face where the magnclie dec lin i 
tion is the same m amount (see Magnetism, Tfrjii sikiaj ) 

ISOLA DEL LIRI, a town of Camp<tnia, m the provinu o! 
('.aserta, Italy, n; m by rail N \ \\' of Roceasecea, which is 
on the mam line from Rome to Naples, 10 m N W’ of Cassmo 
Pop (1001), town, 23.84 , commune, 8244 'Ihc town consists 
of two p.irts, Isola Supenore and Isol.i Infinore , as its name 
implies it IS situated betyycen two arms of flic Lin Tin ni.iiiy 
waterfalls of this river .md of the Fihieno .ifford motive jiowei 
for several import.int p.iper-mills Two of the f.ills. 80 ft in 
height, are especially fine About i in to tlie ^ is the (luircli 
of S.in Domenico, cieotcd m tlie 12th eenlury, wliirh proli.ibly 
marks the site of the villa of ( itero (see Arpino) 

ISOMERISM, m chemistry W hen I\ c hler, in 1825, an.ilystd 
Ins cyanic acid, and Liebig his quite clifTen nt fulminu acid m 
1 824, the composition of lioth eomjxiunds prov ed to be alisoliitc h 
the same, containing cMch m round numbers 28'’,, of cailion, 
33^(1 nitrogen, 3';^),, of owgcn and 2'’,, of livdrogen llus 
fact, inconsistent with the tlicn dominating (onception that 
elifTcrence m eiuahties vv.is due to clitTcrenie in cluniu.d com 
position, W.IS soon corrobor.ited In othcis of .malogous n.tlun , 
and so Bcr/eluis introduced the term i^oittoisxn ((ir /(ru/iqi//.., 
composed of ccjvial p.irts) to denommati' the ixistinie of tl,( 
properly of subst.inei's having different qualities, m ehemnal 
beh.aviour as well .is phvsK.d, nolw ithst.mdmg idenlity in 
chcmic.vl (ompoMtion 'Ihese plunoine'na were (juite in .ueoitl 
.ance with the .vtomie lomeption of mallei, sime .1 i omfiound 
conLuning the same numlier of .items of earbon, nitrogen 
owgen and Itydiogen <is .mother in the s.imc weight miglit 
diiTer m intern.il siruelure by elifTercnt arr.ingeme nts of those 
atoms Kven in the time of Berzelius ihi newly introdueid 
conception proved to include two different gioups of facts The 
one group included those isomers where the identity m eaimposi- 
tjon w.as accompanied by ulentitv m molecular weight, re the 
vapour densitiesof the* isomers were the same, .xs m Inity line .md 
isobutylene, to t.alce the most simple case . hcTc the inolcciil.u 
conception .uimits that the isolated groups in which the 
atoms arc united, ie the molecules, are idcntieal, .md so the 
molecule of Ixith butylene and isobutylene* is mdic.ited by the 
Stime chemical symbol ( expussing that cadi molecule 
contains, m both cases, four atoms of earbon (( ) and eight of 
hydrogen (H) 'i his group of isome rs was elenotTun.xte‘d inetaxnos 
by' Berzelius, and now often *' isomers ” (in the restricted sinsc), 
whereas the term polywensnx ((fr TroArs, many) was chosen 
for compounds like butylene, and ethylene, (jll,, eorn*- 

spondmg to the same composition in weight but differing 
m molecular foimula, and having different densities in gas 
or v'apour, a litre of liutylenc .and isolnity Ie ne* weighing, for 
mstanee, under ordinaiy temperature and pressure, about 
2 gr . ethylene only one-h.ilf as much, since density is pro- 
portional to molecular weight 

A further distinction is necessary to a sun'cy of the sub- 
divisions of isomerism reg.ireled m its widest sense 'Jhere are 
subtle and more subtle eliffercntes causing isomerism In the 
c,asp of metamerism we can imagine that the .atoms .irc differently 
linked, s.iv m the case of butylene that the .xtoms of c.arbon 
.arc joined together as a continuous chain, expressed b\ 
-C-C-C - C- , normally as it is called, whe-reas in isobiityle ne 
the fourth atom of carbon is not att.iched to the third hut to tfu* 
second carbon atom, 7 c. ^ow there arc easis 

in which analogy of internal structure goes so far as to exclude 
even that difference in linking, the only remaining possibility 
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then being the difference in relative position. This kind of 
isomerism has been denominated ^tereoisomensm {qv) often 
stereomerism. But there is a last group belonging here in which 
identity of structure goes farthest There are substances such, 
as sulphur, showing difference of modification m crystalline 
state— the ordmary rhombic form in which sulphur occurs m a 
mineral, while, after melting and cooling, long needlw appear 
which belong to the monosymmetric system. These diff^ences^^ 
which go hand m band with those la other properties, e.g 
specific heat and specific gravity, are absolutely confined to 
the crystalline state, disappearing with it when both modifip- 
tions of sulphur are melted, or dissolved in carbon disulphide 
or evaporated. So it is natural to admit that here we have 
to deal with identical molecules,, but that only the internal 
arrangement differs from case to case as identical balls may be 
grouped m different ways. This case of difference in properties 
combined with identical composition is therefore called poly- 
morphism. 

To summarise, we have to deal with polymerism, metamerism, 
stereoisomerism, polymorphism , whereas phenomena denom- 
inated tautomensm, pseudomensm and desmotropism form 
different particular features of metamerism, as well as the 
phenomena of allotropy, which is merely the difference of 
properties which an element may show, and can be due to poly- 
merism, as m oxygen, where by the side of the ordinary form 
with molecules we have the more active ozone with O3. Poly- 
morphism in the case of an element is illustrated in the case of 
sulphur, whereas metamerism in the case of elements has so 
far as yet not been observed , and is hardly probable, as most 
elements are built up, like the metals, from molecules contaimng 
only one atom per molecule ; here metamerism is absolutely 
excluded, and a considerable number of the rest, having diatomic 
molecules, arc about m the same condition. It is only in cases 
like sulphur with octatomic molecules, where a difference of 
internal structure might play a part 

Before entering into detail it may be useful to consider the 
nature of isomerism from a general standpoint. It is probable 
that the whole phenomenon of isomerism is due to the possibility 
that compounds or systems which in reality are unstable yet 
persist, or so slowly change that practicallj one can speak of 
their stability ; for instance, such systems as explosives and 
a mixture of hydrogen and oxygen, where the stable form is 
water, and m which, according to some, a slow but until now 
undetected change takes place even at ordinary temperatures. 
Consequently, of each pair of isomers we may establish beforehand 
which is the more stable , ejtlier in particular circumstances, 
a direct change taking place, as, for instance, with maleic acid, 
which when exposed to sunlight in presence of a trace of bromine, 
yields the isomeric (umanc acid almost at once, or, indirectly, 
one may conclude that the isomer which forms under greater 
heat-development la the mpre stable, at least at lower tempera- 
tures. Now, whether a real, though undetected, change occurs 
IS a question to be determmed from case to case ; it is certain, 
however, that a substance like aragonite (a mineral form of 
calcium carbonate) has sensibly persisted in geological periods, 
though the polymorphous calcite is the more stable form. 
Nevertheless, the theoretical possibility, and its realization m 
many cases, has brought considerations to the front which have 
recently become of pred inunant interest ; consequently the 
possible transformations of isomers and polymers will be con- 
sidered later under the denomination of reversible or dynamical 
isomerisms. 

Especially prominent is the fact that polymerism and meta- 
merism are mainly reserved to the domain of orgamc chemistry, 
or the chemistry of carbon, both being discovered there ; and, 
more especially, the phenomenon of metamerism m organic 
chemistry has largely develoj^d our notions concerning the 
structure of matter That this particular feature belong to 
carbon compounds is due to a property of carbon which clmrac- 
terizes the whole of organic chcmis^, t.e. that atoms attached 
to carbon, to express it m the atomic style, ding more intensely 
to it than, for instance, when comlMRed with oxygen. This 


explains a good ded of the possible instability ; and, from a 
[ prwtical point of view, it .coincides with the fact that such a 
large amount of energy can be stored in pur most intense explo- 
sives such as dynamite, the explanation bemg that hydrogen is 
attached to carbon distant from oxygm m the same molecule, 
and that only the characteristic resistance of the carbon linkage 
prevents the hydrogen from burning, which is the main occurrence 
in the explosion of dynamite The possession of this peculiar 
property by carbon seems to be rekted to its high valency, 
amoimtmg to four ; and, generally, when we consioer the most 
primitive expression of isomerism, viz. the allotropy of elements, 
we meet tbs increasing resistance with increasing valency. 
The monovalent iodine, for mstance, is transformed by heating 
into an allotropic form, corresponding to the formula I, whereas 
ordinary iodine answers to Ij. Now these modifications show 
hardly any tendency to persist, the one stable at high tempera- 
tures being formed at elevated temperatures, but changing m 
the reverse sense on cooling. In the divalent oxygen we meet 
with the modification called ozone, which, although unstable, 
changes but slowly into oxygen. Similarly the trivalent phos- 
phorus in the ordmary white form shows such resistance 
as if it were practically stable ; on the other hand the red 
modification is in reality also stable, being formed, for 
instance, under the influence of light. In the case of the 
(juadnv^ent carbon, diamond seems to be the stable form at 
ordmary temperatures, but one may wait long before it is 
formed from graphite 

This connexion of isomerism with resistant hnking, and of 
this with high valency, explains, m considerable measure, why 
inorganic compounds afforded, as a rule, no phenomena of this 
kind until the systematic investigation of metallic compounds 
by Werner brought to light many instances of isomra’ism m 
inorganic compounds Whereas carbon renders isomerism 
possible in organic compounds, cobalt and platinum are the 
determining elements in inorganic chemistry, the phenomena 
being exhibited especially by complex ammoniacal derivatives 
The constitution of these inorganic isomers is still somewhat 
questionable; and in addition it seems that polymerism, 
metamerism and stereoisomerism play a part here, but the 
general feature is that cobalt and platmum act in them with 
high valency, probably exceeding four. The most simple case 
IS presented by the two platinum compounds PtCl,(NH8)2, the 
platosemidiammine chloride of Peyrone, and the platosammine 
chloride of Jules Rciset, the first formed according to the equation 
PtCl,K,+ 2NH,»PtC\(NH3)3+2KCl, the second according to 
Pt(NHj4Cl2 = PtCl/NH3)j-)- 2NH3, these compounds differing 
m solubility, the one dissolving m 33, the other in 160 parts of 
boiling water. With cobalt the most simple case was discovered 
m 1892 by S. Joivensen in the second dirntrotetramminecobalt 
chloride, [Co(N02;_(NH8)4]€l, designated as flavo — whereas the 
older isomer of Gibbs was distinguished as croceo-salt. An 
interesting lecture on the subject was delivered by A. Werner 
before the German chemical society (Ber , 1907, 4.0, p. 15). (See 
Cobalt , Platinum ) 

Dealmg with organic compounds, it is metamerism that 
deserves chief attention, as it has largely developed our notions 
as to molecular structure. Polymerism required no particular 
explanation, since this was given by the difference in molecular 
magnitude. One general remark, however, may be made here. 
There are polymers which have hardly any inter-relations other 
than identity in composition; on the other hand, there are 
others which are related by the possibility of, mutual trans- 
formation ; examples of this kind are cyanic acid (CNOH) 
and cyanuric acid (CNOH).,, the latter being a solid which 
readily transforms mto the former on heating os an easily 
condensable vapour; the reverse transformation vaay also 
be realized ; and the polymers methylene oxide (CHgO) and 
trioxymeffiylene (CH^Ok. In the first group we may mention 
the homologous series 0! hydrocarbons derived from ethylene, 
given by the general formula tu’ul the two compounds 

methylene ’OXi^ and honey *sugar The cases of 

mutual transfmmation are generdly characterized by the fact 
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that in the compound of higher molecular weight no new links 
of carbon with carbon are introduced, the tnaicymtthylem 

being probably '''^bereas honey-sugar corre- 

sponds to CHjOH CHOH CHOH'CHOH-CHOH CHO, each 
pioint representi:^ a linking of the carbon atom to the next. 
This ob^rvation is closely related to the above-mentioned 
resistivity of the oarbmnhnk, and corroborates it in a special 
case. As carbon tends to hdd the atom attached to it, one 
may presume that this property expresaei itself m a pre- 
dominant way where the other element is carbon also, and so 
the knkage represented by-C-C- is one of the most difficult 
to loosen. 

The ccmcepCion of metamerism, or isomerism in restricted 
sense, has been of the highest value for the development of 
our notions concerning molecular structure, i.e, the conception 
as to the order in which the atoms composing a molecule are 
linked together. In this article we shall confine ourselves to the 
fatty compounds, from which the fundamental notions were 
first obtained ; reference may ba made to the article Chrmistry* 
Organic, for the general structural relations of organic com- 
pounds, both fatty and aromatic. 

A general philosophical mterest is attached to the phenomena 
of isimiensm. By Wilhelm Ostwald especially, attempts have 
been made to substitute the notion Of atoms and molecular 
structure by less hypothetical conceptions , these ideas may 
some day receive thorough confirmation, and when this occurs 
science will receive a striking impetus. The phenomenon of 
isomerism will probably supply the crucial test, at least for 
the chemist, and the question will be A'hether the Oatwaldian 
conception, while substitutuig the Daltonian hypothesis, will 
also explain isomerism An early step accomplished by Ostwald 
in this direction is to define ozone m its relation to oxygen, 
considering the former as differing from the latter by an excess 
of energy, measurable as heat of transformation, instead of 
defining the difference as diatomic molecules in oxygen, and 
triatomic m ozone. Now, m this case, the first definition 
expresses much better the whole chemical behaviour of ozone, 
which IS that of “ energetic ” oxygen, while the second only 
includes the fact of higher vapour- density ; but m apply- 
mg the first definition to orgamc compounds and calling 
isobutylene “ butylene with somewhat more energy ” hardly 
anything is indicated, and all the advantiges of the atomic 
conception- — the possibility of exactly predicting how many 
isomers a given formula includes and how you may get them — 
are lost 

To Kekul6 is due the credit of takmg the decisive step m 
introducmg the notion of tetravaient carbon in a clear way, 
ue. in the property of carbon to combme with four different 
monatomic elements at once, whereas nitrogen can only hold 
three (or m some cases five), oxygen two (in some cases four), 
hydrogen one. This conception has rendered possible a clear 
idea the linking or internal structure of the molecule, for 
example, m the most simple case, methane, CH4, is expressed by 
H 

H-C-H 

H 

It is by this conception that Mssible and impossible com- 
pounds are at once fixed. Considenng the hydrocarbons given 
by the general formula CaHy, the mternal Imk^es of the carbon 
atoms need at least x-i bonds, using up ^x-x) valencies 
of the 4» to be accounted for, and thus leaving no more than 
3(^1; fi) for binding hydrogen; a compound CgHy is therefore 
impossible, and indeed has never been met. The second pre- 
diction is the possibility of metamerism, and the number of 
metamers, in given case among compounds, which are realiz- 
able., Considering the predicted series of compounds 
which is the weU -known homologous series of methane, the 
first l»«?iberi fh? possible of isomerism lies, in. that of a different 
linking of the carbon atoms. This first presents itself when 


four are present, t.t. in the difference between C-C-C-C 

c-c-c 

and ^ . With this compound C4H,0, named butane, 

isomensm is actuidiy observed, being limited to a pair, whereas 
the former members ethane, and propane, showed 
no isomerism. Similarly, pentane, and hexane, 

may exist in three and five theoretically isomeric forms respect- 
iv«iy ; confirmation of this theory is supplied by the fact that 
idl these compounds have been obtained, but no more. The 
third most valuable indication which molecular structure gives 
about these isomers is how to prepare them, for mstance, that 
normal hexane, represented by CHj, 
may be obtained by action ^ so^um on propyl iodide, 
CHj-CHaCHgd, the atoms of iodine being removed from two 
molecules of propyl iodide, with the resulting fusion of the 
two systems of three car^n atoms into a chain of six carbon 
atoms. But it la not only the formation of different isomers 
which IB imluded m thmr constitution, but also the different 
ways in which they will decompose or give other products. 
As an example another senes of organic compounds may be taken, 
VIZ that of the alcohols, which only differ from the hydrocarbons 
by having a group OH, called hydroxyl, instead of H, hydrogen ; 
these compounds, when derived from the above methane senes of 
hydrocarbons, are expressed by the general formula C,3t!nnOH. 
In this case it is really seen that isomerism mtroduces itself 
in the three carbon atom derivative : the propyl alcohols, 
expressed by the formulae CHa'CHg CH.,OHandCHa CHOH-CH,,, 
are known as propyl and isopropyl alcohol respectively. Now 
m oxidizing, or introducing more oxygen, for instance, by 
means of a mixture of sulphuric acid and potassium bichromate, 
and admitting that oxygen acts on both compounds in analogous 
ways, the two alcohols may give (as they lose two atoms of 
hydrogen) CH^-CKj COH and CHg-CO'CH. The first com- 
pound, containing a group COH, or more explicitly 0 *C - H, is 
an aldehyde, having a pronounced reducing power, producing 
silver from the oxide, and is therefore called propylaldehyde ; 
the second compound containing tlie group -C*CO C - behaves 
differently but jubt as characteristically, and is a ketone, it is 
therefore denominated propylketone (also acetone or dimethyl 
ketone) And so, as a rule, from isomeric alcohols, those con- 
taining a group - CHg'OH, yield by oxidation aldehydes and 
are djstiMuished by the name primary , whereas those contain- 
ing CH OH, called secondary, produce ketones (Compare 
Chemistry Organic ) 

The above examples may illustrate how, in a general way, 
chemical properties of isomers, their formation as well as trans- 
formation, may be read m the structure formula. It is different, 
however, with physical properties, density, &c ; at present 
we have no fixed rules which enable us to predict quantitatively 
the differences m physical properties corresponding to a given 
difference in structure, the onl) general rule being that those 
differences are not large. 

Perhaps a satisfactory point of view may be here obtained W 
applying the van der Waals' equation A(P + fl/V*)(V- 6) =2T, 
which connects volume V, pressure P and temperature T (see 
Condensation ox Gases). In this equation a relates to molecular 
attraction . and it is not uuprobable that in isomenc molecules, 
contammg m sum the same amount of the same atoms, those mutual 
attractions are approximately the same, whereas the chief difference 
hes in the value of b, that is, the volume occ^ied by the molecule 
itself. For what reason this volume may differ from case to case 
lies close at hand ; m connexion with the notion of negative and 
positive atoms, like chlorme and hydrogen, experience tends to 
show that toe former, as well as the latter, have a mutual repulsive 
power, but the former acts on toe latter in the opposite sense . 
the necessary consequence is that, when thosse negative and po.silive 
groups are distributed m the molecule, its volume will be smaller 
than if the negative elements are heaped together An example 
may prove this, but before quoting it, the question of determining b 
must De decided ; this results immediately mom the above quotation, 
b bcung the v<dume V at the absolute zero (T»0) ; so the volume of 
isomers ought to be compared at the absolute zero Since this has 
rtot been done we must adopt the approximate rule that the volume 
at absolute zero is proportional to that at the boihng-point Now 
taking the isomaes HtC'CCl,(M,>» 108) and C1H,C 108), 

we see the negative chlorme atoms heaped up in the left hand 
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viistnbuted m the second ; the former therefore may be 
.a to occupy a larger space, the molecular volume, that is, 
..tv volume m cubic centimetres occupied by the molecular weight 
III grams, actually being 108 m the former, and 103 in tlic latter 
< ase (compare Chemistry • Physical). An analogous remark applies 
Jo the boiling-point of isomers According to the above formula 
the critical temperature is given by 8a A/346, and as the critical 
temperature is approximately proportional to the boilmg-pomt, both 
being estimated on the absolute scale of temperature, we may <^“ 
I lude that the larger value of 6 corresponds to tlie lower boiling- 
point, and indeed the isomer corresponding to the left-hand formula 
boils at 7A°, the other at 114®. Other physical properties might be 
considered , as a general rule they depend upon the distribution 
of negative and positive elements in the molecule 

Reversible (dynamteal) Jsomertsm — Certain investigations on 
isomerism which have become especially prominent m recent 
times bear on the possibility of the mutual transformation of 
isomers. As soon as this reversibility is introduced, general 
laws related to thermodynamics are applicable (see Chemical 
Action , Energetics) These laws have the advantage of 
being applicable to the mutual transformations of isomers, 
whatever be the nature of the deeper origin, and .so bring 
polymerism, metamerism and polymorphism together. As 
they are pursued furthest m the last case, this may be used as 
an example. The study of polymorphism has been especially 
pursued by Otto Lehmann, who proved that it is an almost 
general property ; the variety of forms which a given substance 
miy show is often great, ammonium nitrate, for instance, show- 
ing at least four of them before melting. The general rule which 
correlates this polymorphic change is that its direction changes 
at a given temperature. For example, sulphur is stable in the 
rhombic form till 95 4°, from then upwards it tends to change 
over into the prismatic form The phenomenon absolutely 
I orresponds to that of fusion and solidification, only that it 
generally takes place less quickly , consequently we may have 
prismatic sulphur at ordinary temperature for some time, as 
well as rhombic sulphur at 100°. This may be expressed m 

the chosen 1 ase by a .symbol : “ rhombic sulphur prismatic 

sulphur,” indicating that there is equilibrium at the so-called 
” transition-point,” 95 '4®, and opposite change below and above. 

This comparison with fusion introduces a second notion, 
that of the ” triple-point,” this being in the melting-phenomenon 
the only temperature at which solid, liquid and vapour are in 
equilibrium, in other words, where three phases of one substance 
are co-existent This temperature is somewhat different from 
the ordinary melting-point, the latter corresponding to atmo- 
spheric pressure, the former to the maximum vapour-pressure ; 
iind so we come to a third relation for polymorphism. Just as 
the melting-point changes with pressure, the transition -point 
also changes , even the same quantitative relation holds for 
both, as L. T. Reicher proved with sulphur: aT/aP = AvT/y, tt 
being the change m volume which accompanies the change 
from rhombic to prismatic sulphur, and q the heat absorbed, 
lioth formula and experiment proved that an increase of pressure 
of one atmosphere elevated the transition point for about o 04°. 
The same laws apply to cases of more compheated nature, and 
one of them, which deserves to be pursued further, is the mutual 
transformation of cyanuric acid, CgH^NgOg, cyanic acid, CHNO, 
and cyamehde (CHNO)^,; the first corresponding to prismatic 
sulphur, stable at higher temperatures, the last to rhombic, 

the equilibrium-symbol being • cyamehde cyanunc acid ; 

the cyanic acid corresponds to sulphur vapour, being in equi- 
librium with either cyamehde or cyanunc acid at a maximum 
pressure, definite for each temperature. 

A second law for these mutual transformations is that when 
they take place without loss of homogeneity, for example, m 
the liquid state, the definite transition pomt disappears and the 
change is gradual This seems to be the case wth molten sulphur, 
which, when heated, becomes dark-coloured and plastic ; ana also 
in the case of metals, which obtain or lose magnetic properties 
without loss of continuous structure. At the same time, however, 
the transition point sometime-s reappears e^'en in the liquid 


state; in such cases two layers are formed, as has been recently 
observed with sulphur, and by F. M. Jager m compheated organic 
compounds. Thus the mtroduction of heterogeneity, or the 
appearance of a new phase, demands the existence of a fixed 
temperature of transformation 

On the basis of the relation between physical phenomena 
and thermodynamical laws, properties of the polymorphous 
compounds may be predicted. The chief consideration here is 
that the stable form must have the lower vapour pressure, 
otherwise, by distillation, it would transform m opposite sense 
From this it follows that the stable form must have the higher 
melting-point, since at the melting-point the vapour of the solid 
and of the liquid have the same pressure. Thus prismatic 
sulphur has a higher melting-pomt (120®) than the rhombic 
form (ix6“), and it is even possible to calculate the difference 
theoretically from the thermodynamic relations. A third 
consequence is that the stable form must have the smaller 
solubility: J. Meyer and J. N. Bronstedt found that at 25°. 
10 c.c. of benzene dissolved 0*25 and o 18 gr of prismatic and 
rhombic sulphur respectively. It can be easily seen that this 
ratio, according to Henry’s law, must correspond to that of 
vapour-pressures, and so be independent of the solvent, m 
fact, m alcohol the figures are 0*0066 and o 0052. Recentlv 
Hermann Walther Nernst has been able to deduce the transition- 
point in the case of sulphur from the specific heat and the heat 
developed m the transition only This best studied case shows 
that a number of mutual relations are to be found between the 
pioperties of two modifications when once the phenomenon 
of mutual transformation is accessible 

In ordinary isomers indications of mutual transformation 
often occur ; and among these the predominant fact is that 
denoted as tautomerism or pseudomensm It exhibits itself 
in the peculiar behaviour of some organic compounds containing 
the group -C*COC-, e.g. CHgCO CHX-COgCgHj, derivatives 
of acetoacetic ester. I'hese compounds generally behave as 
ketones ; but at the same time they may act as alcohols, t e 
as if containing the OH group , this leads to the formula 
H ,C C(OH) : CX COXjHg. In reality such tautomeric com- 
pounds are apparently a mixture of two isomers m equilibrium, 
and indeed in some cases both forms have been isolated j then 
one speaks of desmotropy (Gr durixoi, a bond or link, and rpovn], 
a turn or change) Nev'ertheless, the relations obtained m 
reversible cases such as sulphur have not yet found applica- 
tion in the highly interesting cases of ordinary irreversible 
isomerism 

A further step in this direction has been effected by the intro- 
duction of reversibility into a non-reversible case by means of a 
catalytic agent. The substance investigated was acetaldehyde, 
CjH^O, in its relation to paraldehyde, a polymeric modification 
The phenomena were first observed without mutual transforma- 
tion, aldehyde melting at - 118®, paraldehyde at 13°, the only 
mutual mfluence being a low'enng of melting-point, with a 
minimum at - 120° in the eutectic pomt When a catalytic agent, 
such as sulphurous acid, is added, which produces a mutual 
change, the whole behaviour is different , only one melting- 
point, viz 7°, IS observed for all mixtures , this has been called 
the “ natural melting-point ” It corresponds to one of the melt- 
ing-pomts m the senes without catalytic agents, viz. m that 
mixture which contains 88 % of paraldehyde and 12 % of acetal- 
dehyde, which the catalytic agent leaves unaffected. Such an 
mtroduction of reversibility is also possible by allowing sufficient 
time to permit the transformation to be produced by itself. 
By R. Rothe and Alexander Smith’s interesting observations on 
sulphur, results have been obtained which tend to prove that the 
melting-point, as well as the appearance of two layers in the liquid 
state, correspond to unstable conditions. (J. H. van ’t H ) 

ISOTHERM (Gr uros, equal, and Oepfitj, heat), a line upon a 
map connecting places where the temperature is the same at 
sea-level on the earth’s surface. These isothermal lines will be 
found to vary from month to month over the two hemispheres, 
or ov'er local areas, (hiring summer and wmter, and their jwsition 
is modified by continental or oceanic conditions. 
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ISOXAZOLES, monazole chemical compounds corresponding to 
furfurane, in which the sCH group adjacent to the oxygen 
atom IS replaced by a nitrogen atom, and therefore they contain 
HCaN V 

the ring system ^ prepared 

Iw the elimination of water from the monoximes of ^-diketoncs, 
^-ketone aldehydes or oxymethylene ketones (L Claisen, Ber , 
1891, 24, p. 3906), the general reaction proceeding according to 
the equation 

R CO CH.. CO R + HjN OH = 2H„0 + R C = Nv 

I ND- 
HC = C<^R 

W. Dunstan and T. S. Dymond (Jour. Chem. Soc , 1891, 49, 
p 410) have also prepared isoxazoles by the action of alkalis 
on nitroparaffins, but have not been able to obtain the parent 
substance Those isoxazoles in which the carbon atom adjacent 
to nitrogen is substituted are stable compounds, but if this is 
not the case, rearrangement of the molecule takes place and 
nitnles are formed. The isoxazoles arc feebly basic 

'I he isoxazolones are the keto derivatives of the as yet unknown 
dihydioisoxazolc, and ate compounds of strongly acid nature, 
dccomposmg the carbonates of the alkaline earth metals an<l forming 
salts with metals and with ammonia Their constitution is not yet 
definitely fixc<l and they may be regarded as derived from ono of 
the three types 

CHj-CO\ HC-COv HC^C(OHK 

• ;o, II >0, 1 

CH =N / HC-NH/ HC=-N / 

By the action of nitrous acid on the oxime of <?-amiiu>bcnzoi)henone 
XrCrt n, 

an a-phcnyl indoxazcne, C0H4<^ , is obtained , this is a de- 
rivative of benzisoxazole ^ 

ISRAEL (Hebrew for “ God strives ’’ or “ rules ’’ ; see Gen 
xxxii 28 , and the allusion m Hosea xii 4), the national designa- 
tion of the Jews. Israel was a name Ixirne by their ancestor 
Jacob the father of the twelve tribes For some centuries the 
term was applied to the northern kingdom, as distinct from 
Judah, although the feeling of national unity extended it so as 
to include both. It emphasizes more particularly the position 
of the Hebrews as a religious community, bound together by 
common aims and by their covenant-relation with the national 
God, Yahweh. 

See further Jacob, Hebrew Lanc.uagf, Hebrew Religion, 
Jews History and Palestine 

ISRAEU, ISAAC BEN SOLOMON (9th-ioth centuries), Jewish 
physician and philosopher. A contemporary of Seadiah (q.v.), 
he was born and pas-sed his life m North Africa He died c. 950 
At Kairawan, Israeli was court physician , he wrote several 
medical works m Arabic, and these were afterwards trans- 
lated into Latin Similarly his philosophical writings were 
translated, but his chief renown was m the circle of Moslem 
authors. 

ISRAELS, JOSEF (1824- ), Dutch painter, was born at 

Groningen, of Hebrew parents, on the 27th of January 1824 
His father intended him to be a man of business, and it was only 
after a determined struggle that be was allowed to enter on an 
artistic career. However, the attempts he made under the guid- 
ance of two second-rate painters m his native town — Buys and 
van Wicheren — while still working under his father as a stock- 
broker’s clerk, led to his being sent to Amsterdam, where he 
became a pupil of Jan Kruseman and attended the drawing 
class at the academy. He then spent two years in Paris, workup 
in Picot’s studio, and returned to Amsterdam. There he remained 
till 1870, when he moved to The Hague for good. Israels is 
justly regarded as one of the greatest of Dutch painters. He 
has often been compared to J. F. Millet. As artists, even more 
than as painters in the strict sense of the word, they both, in 
fact, saw m the life of the poor and humble a motive for expressing 
with peculiar intensity their wide human sympathy ; but Millet 
was the poet of plaad rural life, while in almost all Israels’ 
pictures we find some pio’cmg note of woe. Duranty said 
of them that ** they were painted with gloom and suffering.” 
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He began with historical and dramatic subjects in the 
romantic style of the day. By chance, after an illness, he 
went to recruit his strength at the fishing-town of Zandvoort 
near Haarlem, and there he was struck by the daily tragedy of 
life. Thenceforth he was possessed by a new vein of artistic 
expression, sincerely realistic, full of emotion and pity Among 
his more important subsequent works arc “ The Zandvoort 
Fisherman” (in the Amsterdam gallery), “ The Silent Hoise 
(which gained a gold medal at the Brussels Salon, 1B58) and 
“ Village Poor ” (a prize at Manchester) In 1862 he achieved 
great success in I^ndon with his “ Shipwrecked,” purcha.sed b) 
Mr Young, and “ The Cradle,” two pictures of which the 
Athenaeum spoke as ” the most touching pictures of the exhibi- 
tion.” Wc may also mention among ms maturer works "The 
Widower ” (in the Mesdag collection), ” When we grow Old ” 
and ” Alone m the World ’’ (Amsterdam gallery), “ An Inlerioi ” 
(Dordrecht gallery), “ A Frugal Meal ” (Glasgow museum), 
” Toilers of the Sea,” “ A Speechless Dialogue,” ” Between the 
Fields and the Seashore,” “The Bru-i-brac Sellei ” (which 
gamed medals of honour at the great Pans Exhibition of 1900). 
“ D.vvid Singing before Saul,” one of his latest works, seems to 
hint at a return on the part of the venerable artist to the 
Rembrandtesque note of his youth As a water-colour pamtci 
and etcher he produced avast number of works, which, like his 
oil paintings, are full of deep feeling They arc generall) treated 
m broad masses of light and shade, which give prominence to 
the principal subject without any neglect of detail 

See Jan Veth, Mannen of BeteUienis Josef Israels , Chc&neau, 
Petntres fran^ais et strangers, IMi Zilckcn, Peintres hollandais 
modernes (1893) , Dumas, Illustrated Biographies of Modern Aritds 
(1882-1884) , J, de Mccstei, in Max Rooses' Dutch Painters of the 
Nineteenth Century (1898) , Jozef Israels, Spam the Story of a 
Journey (1900) 

ISSACHAR (a Hebrew name meaning apparently “ there is 
a hire,” or “ reward ”), Jacob’s ninth “ son,” his fifth by Leah , 
also the name of a tribe of Israel Slightly differing explanations 
of the reference in the name are given m Gen xxx 16 (J) and 
V i8(E)^ The territory of the tribe (Joshua xix 17-23) la\ to 
the south of that allotted to Zebulun, Naphtah, Asher and Dan, 
and included the whole of the great plain of Esdraelon, and the 
hills to the east of it, the boundary m that direction extending 
from Tabor to the Jordan, apparently akmg the deep gorge of 
Wadi el Bireh In the rich territory of Issadiar, traversed by 
the great commercial highway from the Mediterranean and 
Egypt to Bethshean and the Jordan, were several important 
towns which remained in the hands of the Canaanites for some 
time (Judges 1 27), separating the tribe from Manasseh Although 
Issachar is mentioned as having taken some part in the war 
of freedom under Deborah (Judges v 15), it is impossible to 
misunderstand the reference to its tributary condition m the 
blessing of Jacob (Gen xlix. 14 seq ), or the fact that the name 
of this tribe is omitted from the list given m Judges 1 of those 
who bestirred themselves against the earlier inhabitants of the 
country. In the “ blessing upon Zebulun and Issachar ” in 
Deut. xxxiii. 18 seq , reference is made to its agricultural life 
in terms suggesting that along with its younger, but mon 
successful “ brother,” it was the guardian of a sacred mountain 
(Carmel, Tabor ?) visited periodically for sacrificial feasts 

ISSEDONES, an ancient people of Central Asia at the end of 
the trade route leading north-east from Sc)’thia (q v ), described 
by Herodotus (iv 26). The position of their country is fixed 
as the Tarym basin by the more precise indications of Ptolemy, 
who tells how a Syrian merchant penetrated as far as Issedon. 
They had their wives in common and were accustomed to slay 
the old people, cat their flesh and make cups of their skulK 
Such usages survived among Tibetan tnbes and make it 
likely that the Issedones were of Tibetan race. Some of the 
Issedones seem to have invaded the country of the Massa- 
getae to the west, and similar customs are assigned to a 
section of these. (E H M ) 

* On the origin of the name, sec the article by H. W Hogg 
Ency. Btb. col. 2290, E. Meyer, Israeliten, p 536 seq 
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ISSERLEnr, ISRAEL (d. i4«o), German Talmudin. HU 
fame attracted many students to Nenstadt, and his profound 
learning did much to revive the study of the original Rabbinic 
authorities After the publication of the Code of Joseph Qaro 
{q V.) the decisions of Isserlem on legal matters were added in 
notes to that code by Moses Isserles His chief works were 
Terumath ha~Deshin (354 decisions) and Peasqtm u-kethahtm 
(267 decisions) largely on points of the marriage law. 

ISSBRLESI, MOSES BEN ISRAEL (c. 1520-1572), known as 
Rema, was bom at Cracow and died there m 1572. He wrote 
commentaries on the Zohafy the “ Bible of the Kabbalists/’ 
but is best known as the critic and expander of the Shulhan 
Aruch of Joseph Qaro (Caro) {q.v ) His chief halakhic (legal) 
works were Darke Moihi and Mappdh Qaro, a Sepha^ic 
(Spanish) Jew, in his Code neglected Ashkenamic (German) 
customs These deficiencies Issenes supffiied, and the notes Of 
Remil arc now included in all editions of Qaro’s Code 
lSSOIRB,a town of central France, capital of an arrondissement , 
in the department of Puy-de*D6me, on the Couze, near its 
junction with the Allicr, 22 m. S S E. of Clermont-Ferrand on 
the Pans-Lyon-M<‘diterran6e railway to Ntmes Pop. (1906) 
5274 Issoire IS situated in the fertile plain of Limagne. Tlie 
streets in the older part of the town are narrow and crooked, 
but m the newer part there are several fine tree-shaded pro- 
menades, while a handsome boulevard encircles the town. The 
church of St Paul or St Austremome built on the site of an older 
chapel raised over the tomb of St Austremome (Stremomus) 
affords an excellent specunen of the Ronmnesque architecture 
of Auvergne. Issoire is the seat of a sub-prefect ; its public 
institutions include tribunals of first instance and commerce 
and a communal college. Brewing, wool-carding and the 
manufacture of passementerie, candles, straw hats and woollen 
goods are carried on There is trade in lentils and other agri- 
cultural products, m fruit and in wine. 

Issoire (laodurum) is said to have been founded bv the 
Arverni, and in Roman times rose to some reputation for its 
schools. In the 5th century the Christian community established 
there by Stremomus in the 3rd century was overthrown by the 
fury of the Vandals. During the religious wars of the Reforma- 
tion, Issoire suffered very seveiely. Merle, the leader of 
the Protestants, captured the town in 1574, and treated the 
inhabitants with great cruelty The Roman Catholics retook 
It m 1577, and the ferocity of their retaliation may be inferred 
from the inscription “ Ici jut Issoire ” carved on a pillar which 
was raised on the site of the town. In the contest between the 
Leaguers and Henry IV, Issoire sustained further sieges, and 
never wholly regained its early prospcnty. 

ISSOUDUN, a town of central France, capital of an arrondisse- 
ment in the department of Indre, on the right bank of the Th 4 ols, 
17 m. N.E. of Chatcauroux by rail. Pop (1906) 10,566. Among 
the interesting buildings aie the church of St Cyr, combining 
various architectural styles, with a fine porch and window, and 
the chapel of the Hotel Dieu of the early i6th century. Of the 
fortifications with which the town was formerly surrounded, 
a town-gate of the 16th centup^ and the White Tower, a lofty 
cylindrical building of the re%n of PhiUp Augustus, survive. 
Issoudun IS the seat of a sub-prefecture, and has tribunals of 
first mstance and of commerce, a chamber of arts and manu- 
factures and a communal college. The industries, of whic 4 i the 
most important is leather-dressing, also include malting and 
brewmg and the manufacture of bristles for brushes and parch- 
ment. Trade is m grain, live-stock, leather and wine. 

Issoudun, in L*tm Exoldunum or Vxellodunum, existed m 
and before Roman times. In 1195 it was stoutly and successfully 
defended by the partbans of Richard Coeur-de-Lion against 
Philip Augustus, king of France It has suffered severely from 
fires. A very destructive one in 1651 was the result of an attack 
0.1 the town in the war of Fronde ; Louis XIV. rewarded its 
fidelity to him during that struggle by the grant of several 
privileges. 

I8Sn(.KVL, also called Tui-Kul, and by the Mongols 
Temurtu-nor, a lake of Central Asia, lying in a deep Iwisin (5400 ft 


above seohkvel), between the Kui^^bei Ala*tau and the Terskei 
Ala^tau, westward continuatiims of the Tian-shan mountains, 
and extending from 76® 10' to 78® 20' E. The length from W*S.W. 
to EN.E, IS 1 15 m. and the breadth 38 m, the area being 
estimated at 2230 sq. m. The name is Kirghiz for “ warm lake,^ 
and, like the Chinese synonym She-hai, has reference to the 
fact that the lake is never entirely frozen over. On the south 
the Terskei Ala-tau do not come down so close to the shore as 
the mountains on the north, but leave a strip 5 to 13 m. broad 
The margins of the lake are overgrown with reeds. The water 
is brackish Fish are remarkaWy abundant, the principal 
species being carp 

It was by the route beside this lake that the trilxis (e g. Yue-chi) 
driven from China by the Huns found their way into the Aralo- 
Caspian basin in the end of the 2nd century The Ussuns or 
Uzuns settled on the lake and built the town of Chi-gu, which 
still existed in the 5th century. It is to Hsuan-tsang, the Chinese 
Buddhist pilgnm, that we are indebted for the first account of 
Issyk-kul based on personal observation. In the beginning of 
the 14th century Nestonan Christians reached the lake and 
founded a monastery on the northern shore, indicated on the 
! Catalan map of 1374. It was not till 1856 that the Russians 
made acquamtance with the district. 

istahbanAt, a town and district of Persia in the province 
cf Pars. The district, which is very fertile, extends for nearly 
50 m. east and west along the southern shore of the Bakhtegdn 
lake and produces much grain, cotton, good tobacco and excellent 
fruit, particularly pomegranates and grapes, walnuts and figs. 
The town is situated in the midst of a plain 12 m. from the 
eastern corner of the lake and about 100 m S E of Shiraz, and 
has a population of about 10,000 It occupies the site of the 
ancient city of Ij, the capital of the old province of .ShabankArch, 
which was captured and partly destroyed by Mubariz cd-din, 
the founder of the Muzaffarid d> nasty, m 1355 When rebuilt 
it became known by its present name. Of the old period a ruined 
mosque and two colleges remain , other mosques and colleges 
are of recent construction. At the entrance of the town stands a 
noble chmar (oriental plane) measuring 45 ft. m circumference 
at 2 ft. from the ground. 

ISTHMUS (Gr neck,, a narrow neck of land connecting 

two larger portions of land that are otherwise separated by the 
sea 

I8TRIA(Ger Isiriett) a margraviate and crownland of Austria, 
bounded N by the Triestine territory, Gbrz and Gradisca, and 
Camiola, E by Croatia and S. and W. by the Adriatic ; area 
1908 sq m. It comprises the peninsula of the same name 
(area 1545 sq. m.), which stretches into the Adriatic Sea between 
the Gulf of Trieste and the Gulf of Quamero, and the islands of 
Vegha, Cherso, Lussmo and others The coast line of Istria 
extends for 267 m , including Triaste, and presents many good 
bays and harbours. Besides the great Gulf of Trieste, the coast 
IS indented on the W by the bays of Muggia, Capodistria, 
Pirano, Porto Quicto and Pola, and on the E. by those of Merio- 
hno, Arsa, Fianona and Volosca. A great portion of Istria 
belongs to the Karst region, and is occupied by the so-called 
Istrian plateau, flanked on the north and east by i^h mountains, 
which attain in the Monte Maggiore an altitude of 4573 ft* In 
the south and west the surface gradually slopes down m undulat- 
ing terraces towards the Adriatic. The Quieto m the weivt and 
the Arsa in the east, neither navigable, afe the pnncipal streams. 
The climate of Istria, although it varies with the varieties <rf 
surface, IS on the whole warm and dry. The coasts sure exposed 
to the prevailing winds, namely the Sirocco from the south-south- 
east, and the Bora from the north*«a8t. Of the total area 
33 21 % IS occupied by fwests, 32*09 % by pastures, 11-2 % by 
arable land, 9*5 % by vineyards, 7 *21 % by meadows and 3*26 % 
by gardens. 'Ihe principal agricultural products are wheat, 
maize, rye, oats and fnnt, namely olives, figs and melons. 
Viticulture is wdl developed, and the best sorts of wine Are 
produced near Capodistraa, Muggia, Isola, Parenzo and Dignano, 
while well-kfibwn red wines are made near RefOsco and Terrano. 
The Oil of Istria was already famous in Roman times. Cattle** 
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breeding is another great source o( revenue, and the exploitation 
of the forests gives l^ech and oak timber (good for shipbuilding), 
gall-nuts, oak-bark and cork. Fishing, the recovery of salt from 
the sea-water, and shipbuilding constitute the other pnnapa) 
occupations of the peculation. Istna had m 1900 a population of 
344,173, equivalent to 180 inhabitants per square node. Two- 
thirds of the population were Slavs and the remamder Italians, 
while nearly the whole of the inhabitants (^*6 %) Were Roman 
Catholics, under the ecclesiastical jurisdiction of three bishops. 
The local Diet, which meets at Parenzo, and of Which the three 
bishops are members ex-offkto, is composed of 33 members, and 
Istria sends 5 deputies to the Reichwat at Vienna. For adminis- 
trative purposes the province is divided mto 6 districts and 
an autonomous municipality, RoVigno (pop. 10,205). Other 
important places are Pola (45,053), Cap^istna (10,711), Pm-* 
guente (15,827), Albona (10,968), Isola (7500), Parenzo (9962), 
Dignano (9684), Castua (17,988), Pirano (13,339) and Mitterburg 
(16,056). 

The modem Istria occupies the same position as the ancient 
Istna or Histria, known to the Romans as the abode of a fierce 
tribe of Illyrian pirates It owed its name to an old belief that 
the Danube (Ister, m Greek) discharged some of its water by an 
arm entering the Adriatic m that region. The Istnans, protected 
by the difficult navigation of their rocky coasts, were only sub- 
dued by the Romans m 177 b c. after two wars. Under Augustus 
the greater part of the peninsula was added to Italy, and, when 
the seat of empire was removed to Ra\ enna, Istna reaped many 
benefits from the proximity of the capital. After the fall of the 
Western empire it was pillaged by the Longobardi and the Goths ; 
It was annexed to the Frankish kingdom by Pippin m 789 j and 
about the middle of the loth century it fell into the hands of the 
dukes of Carmthia P'ortune after that, however, led it succes- 
sively through the hands of the dukes of Meran, the duke of 
Bavaria and the patnarch of Aquileia, to the republic of Venice 
Under this rule it remained till the peace of Campo Formio m 
1797, when Austria acquired it, and added it to the north-eastern 
part which had fallen to her share so early as 1374 By the iicace 
of Pressburg, Austria was m 1805 compelled to cede Istria to 
France, and the department of Istria was formed , but m 1813 
Austria agaui seized it, and has retained it ever since. 

See T G Jackson, halmaiia, the Quamero and Istna (Oxford, 
1887). 

ISYLLUS, a Greek poet, whose name was rediscovered in the 
course of excavations on the site of the temple of Asclepius 
at Epidaurus An inscription was found engraved on stone, 
consisting of 72 hnes of verse (trochaic tetrameters, hexameters, 
ionics), mainly in the Doric dialect. It is preceded by two lines 
of prose stating that the author was Isyllus, an Epidaurian, and 
that It was dedicated to Asclepius and Apollo of Malea. It 
contains a few political remarks, showing general sympathy with 
an aristocratic form of government ; a self-congratulatory notice 
of the resolutKin, pass^ at the poet’s instigation, to arrange a 
solemn procession in honour of tliKJ two gods ; a paean (no doirbt 
for use m the procession), chiefly occupied with the genealogical 
relations of ApoUo and Asclepius ; a poem of thanks for the 
assistance rendered to Sparta by Aklepiua against Phihp, when 
he led an army against Sparta to put down the mcmarchy. The 
offer of assistance was made by the god himself to the youthful 
poet, who had entered the Asclepieum to pray for recovery from 
illness, and Gommunicated the good news to the Spartans. 'Fhe 
Phihp referred to is identified with (a) Philip II. of Macedon, who 
invaded Peloporaiesus after the battle of Chaeronea in 338, 
or(^) with iniilip III , who undertook a similar campaign in 31S 

Wdamowito-MdUcndorff, who charactemes Isyllns as a " poetaster 
without taleat and a iarokal pohtictan,” has written an elabovatc 
treatise oa him IKiesshng and M6Ueadorfl, Phthtopktscha VnUr^ 
swikttnfen. Heft 9, 1886), containing the text with notes, and SsMiys 
on the political condition of Peloponnesus and the cult of Asclepius. 
The inscription was first edited by P. Kavvadias (1885), and by 
J. F. Baunack in Studten ouf dem GebteU der gnechischen uad 
atischen Sprachen (1886) 

ITACOLUmTE, the name given to a variety of porous yeih)w 
sandstone or quartzose schist, which ocairs at Itacolumi, in the 


southern portion of Minas Geraes, Brazil. This rock is of interest 
for two reasons ; it is beheved to be the source of the diamonds 
which are found m tteat numl)crs in the district, and it is the 
best and most widely known example of a flexible sandstone 
Itacolumite is yellow of pale-brown, and splits readily mto thin 
flat slabs. It is a member of a metamorphic series, being accom- 
panied by clay-slate, mica schist, hornblende schist and vanoui 
types of ferriferous schists. In many places itacolumite is really a 
coarse gnt or fine conglomerate. Other quartzites occur in the 
district, and there is some doubt whether the dlamantiferoiw 
sandstones are always itacolumites imd also as to the exact 
manner in which the presence of diamond in these rocks is to he 
accounted for. Some authorities hold that the diamond has been 
formed in certam quartz veins which traverse the itacolumite. 
It is clear, however, that the diamonds are found only in those 
streams which contain the detritus of this rock. 

On the split faces of the slab*, scales of greenish nuc ,x are visible, 
but in other respects the rock seems to be remarkably pure. If a 
piece which is a foot or two long and half an inch thick be sup- 
ported at its ends it will gradually bend by its own weight If it 
then be turned over it will straighten and bend in the opposite 
direction Flakes a millimetre or two thick can be bent between 
the fingers and are said to give out a croaking sound 1 1 sliould 
be noted that specimens show mg this property form only a small 
part of the whole mass of the rock Flexible rocks have also been 
reporte<l and described from North and South Carolina, Gcrirgia, 
Delhi, and from the north of England (Durham) They arc mostly 
sandstones or quartxites, but the Durham rock is a variety of the 
magnesian limestone of that district 
^me discussion has taken place regarding the cause of the flexi- 
bility At one time it was ascribed to the presence of thin scales 
of mica which were believed to permit a certain amount of motion 
between atljacent gram* of quartz More probably, however, it is 
due to the porous character of the rock together with the inter- 
locking junctions between the sand grams The porosity allows 
intersmial movement, while the hinge-hke joints bv which the 
particles arc connected hokl them together m spite of the displace- 
ment. fliesc features are dependent to some extent on weathermg, 
as the rocks contain pcrubablc constituents wluch arc removed and 
leave open cavities in their place, while at the same time ailditional 
silica may have been deposited on the quartz grains fitting their 
irregular surfaces more perfectly together Moat of the known 
flexible rocks are also fine-grained j m some cfuies they are said to 
lose their flexibility after being dned for some tunc, jiroliably 
because of the hardening of some interstitial substance, but many 
specimen* kept m a dry atmosphere for years retain this property 
m a high degree (J 8 F ) 

ITAGAKI, TAISUKB, Count (1837- ), Japanese statesman, 

was bom in Tosa m 18^7 He distinguished himself originally as 
one of the soldier politicians who contributed so much to the 
overthrow of feudalism and the restoration of the administrative 
power to the throne. After taking a prominent part in subduing 
the resistance offered by a section of the shopin's feudatories to 
those changes, he received cabinet rank m the newly organized 
system, But in 1873 he resigned hw portfolio as a protest against 
the ministry’s resolve to refrain from warlike action against 
Korea. This incident inspired Itagaki with an apprehension 
that the country was about to pass under the yoke of a Bureau- 
cratic government. He became thenceforth a warm advocate of 
constitutional systems, though at the outset he does not seem to 
have contemplated anything like a popular assembly in theEnglish 
sense of the term, his id^ being limited to the enfranchise- 
ment of the samitrat class Failing to obtain currency for his 
radical propaganda, he retired to his native province, and there 
I estabfisned a school (the Risshi-sha) for teaching the principles of 
government the people, thus earning for himself the epithet 
of “ the Rousseau of Japan ” Hi* example found imitators. 
Not only did pupils flock to Tosa from many quarters, attracted 
aKke by the novelty of Itagakl’s doctrines, by his eloquence and 
by his transparent sincerity, but also similar schools sprang up 
among the former vassal* of other fiefs, who saw themsrives 
excluded from the government. In 7875 no less than seven of 
these schools sent deputies to hold a convention in Osaka, and for 
a moment an appeal to force seemed possible. But the states- 
men in power were not less favourable to constitutional institu- 
tions than the members of the Atkoku Ko-td (public party of 
pntriets), as Ita^i and his followers called themselves A con- 
ference attended by Kido, Okubo, Inouye, Ito, Itagaki and others 
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entered jnto an agreement by which they pledged themselves to 
the principle of a constitutional monarchy and a l^islative 
assembly. Itagaki now accepted office once more. Finding, 
liowever, that his colleagues in the administration favoured a 
much more leisurely rate of progress than he himself advocated, 
he once more retired into private life (1876) and renewed his 
liberal propagandism. It is m the nature of such movements to 
develop violent phases, and the leaders of the Atkoku-sha 
(patriotic association), as the agitators now called themselves, 
not infrequently showed disregard for the preservation of peace 
and ordei. Itagaki made the mistake of memorializing the 
government at the moment when its very existence was im- 
perilled by the Satsuma rebellion (1877), and this evident disposi- 
i Kin to take advantage of a great public peril went far to alienate 
the sympathies of the cabinet. Recourse was had to legislation 
111 restraint of free speech and public meeting. But repression 
served only to provoke opposition Throughout 1879 and 1880 
Itapki’s followers evinced no little skill m employing the weapons 
of local association, public meetings and platform tours, and in 
November 1881 the first genuine political party was formed in 
Japan under the name of Jiyii-td, with Itagaki for declared 
leader. A year later the emperor announced that a parliamentary 
system should be inaugurated in 1891, and Itagaki’s task mi^ht tie 
said to have been accomplished Thenceforth he devoted himself 
to consolidating his party. In the spring of 1882, he was stabbed 
bv a fanatic during the reception given m the public park at Gifu. 
The words he addressed to his would-be assassin were • “ Itagaki 
m.iy perish, but liberty will survive.” Once afterwards (1898) he 
luld office as mimster of home affairs, and in 1900 he stepped 
down from the leadership of the Jtvil-td in order that the latter 
might form the nucleus of the Setyu-kai organized by Count Tto 
Itagaki was raised to the nobility with the title of “ count ” m 
1887. From the year 1900 he retired into private life, devoting 
himself to the solution of socialistic problems. His countrymen 
justly ascribe to him the fame of havmg been the first to orgamze 
and lead a political party in Japan. 

ITALIAN LANGUAGE.^ The Italian language is the language 
of culture in the whole of the present kingdom of Italy, m some 
parts of Switzerland (the canton of Ticino and part of the Orisons), 
m some parts of the Austrian territory (the districts of Trent and 
(lorz, Istria along with Trieste, and the Dalmatian coast), and 
in the islands of Corsica^ and Malta. In the Ionian Islands, 
likewise, in the maritime cities of the Levant, in Egypt, and 
more particularly in Tunis, this literary language is extensively 
mamtained through the numerous Italian colonies and the ancient 
traditions of trade 

The Italian language has its native seat and living source in 
Middle Italy, or more precisely Tuscany and indeed Florence, 
hor real linguistic unity is far from existing m Italy ; in some 
respects the variety is less, in others more observable than in 
other countries which equally boast a political and literary unity. 
Thus, for example, Italy affords no linguistic contrast so violent 
AS that presented by Great Britain with its English dialects 
alongside of the Celtic dialects of Ireland, Scotland and Wales, 
oi by France with the French dialects alongside of the Celtic 
dialects of Brittany, not to speak of the Basque of the Pyrenees 

‘ The article by G I. Aacoli m the 9th edition of the Encyclopaedia 
Untanmca, which has been recognised as a classic account of tlie 
Italian language, was reproduced by huu, with slight modifications, 
m Arch glott viii 98-128 The author pi oposed to revise his article 
for the present edition of the Encychpaeata, but his death on the 
aist of January 1907 prevented his carrying out this work, and the 
task was undertaken by Professor C Salvioni. In the circum- 
stanc(» it was considered best to confine the revision to bringing 
\scoirs article up to date, while preserving its form and mam ideas, 
together with the addition of bibliographical notes, and occasional 
corrections and substitutions, in order that the results of more recent 
research might be embodied. The new matter is prmcipally in the 
form of notes or insertions within square brackets. 

- [In Corsica the present position of Italian as a language of culture 
H as follows. Itafian is only used for preaching in the country 
churches. In all the other relations of puUic and civil life (schoob, 
law courts, meetings, newspapers, correspondence, Ac.), its place is 
taken by French. As the dementary schoob no longer teach Italian 
but French, an educated Corsican nowadays knows only his own 
dialect frt* everyday use, and French for public occasions.] 


and other heterogeneous elements. The presence of not a few 
Slavs stretching into the district of Udme (Friuli^ of Albaman, 
Greek and Slav settlers in the southern provinces, with the 
Catalans of Alghero (Sardinia, v. Arch, glou, ix. 261 et seq.), a 
few Germans at Monte Rosa and in some comers of Venetia, 
and a remnant or two of other comparatively modem immigra- 
tions IS not sufficient to produce any such strong contrast in the 
conditions of the national speech. But, on the other hand, the 
Neo-Latin dialects which live on side by side in Italy differ from 
each other much more markedly than, for example, the English 
dialects or the Spanish ; and it must be added that, in Upper 
Italy especially, the familiar use of the dialects is tenaciously 
retained even by the most cultivated classes of the population. 

In the present rapid sketch of the forms of speech which occui 
m modem Italy, before considering the Tuscan or Italian par 
excellence, the language which has come to be the noble organ of 
modern national culture, it will be convenient to discuss (A) 
dialects connected in a greater or less degree with Neo-J.atin 
systems that are not peculiar to Italy ; * (B) dialects which arc 
detached from the true and proper Italian system, but form no 
integral part of any foreign Neo-Latin system , and (C) dialects 
which diverge more or less from the true Italian and Tuscan type, 
but which at the same time can be conjoined with the Tuscan 
as forming part of a special system of Neo-Latin dialects. 

A. Dialects which depend in a greater or less degree on Neo-Latin 
systems not peculiar to Italy 

I. Franco-Provencal and Provencal Dialects — (a) Franco- Provencal 
(see Ascoli, Arch, glott la. bi-120 , Suchier, in Orunariss der roma- 
ntschen Phtlologie, and ed , 1, 755, &c ; Nigra, .4rc/> glott 111 i sqq , 
Salviom, Rendic istit lomb , s 11 vol. xxxvii 1043 sqq , Cerlogne, 
Dichonnatre du patois valddtatn (Aosta, 1907) These occupy at 
the present time very limited areas at the extreme north-west ot 
the kingdom of Italy Ihc system stretches from the bordeis ol 
Savoy and Valais into the upper l>asm of the Dora Baltea and into 
uie head-valleys of the Oreo, of the northern Stura, and of the Dora 
Kipana As this portion is cut off by the Alps from the rest of the 
system, the type is badly preserved ; m the valleys of the Stura 
and the Dora liipana, mdeed, it is passing away and everywhere 
yieldmg to the Piedmontese The most salient characteristic of the 
Franco-Proven^al is the phonetic phenomenon by which the Latin 
a, whether as an accented or as an unaccented final, is reducerl to a 
thin vowel (f, ») when it follows a sound which is or has been palaLd, 
but on the contrary is kept intact when it follows a sound of another 
sort The following are examples from the Italian side of these Alps 
Aosta travaljl, Fr travailler , saril, Fr charger , enteruH, Fr 
mteiroger , zfvra, Fr ch^vre , nr, Fr cher , gljdc^, Fr. glace , 
vdite, Fr vache , alongside of sa, Fr sel , man, Fr mam , epdusa, 
Fr 6pouse ; erba, Fr ' herbe Val Soana taljSr, Fr taiUer , 
coii-sse, Fr. se coucher , im, Fr. chien , iivra, Fr ch^vre , vaddt, Fr 
vache , mdngi, Fr manche , alongside of aldr, Fr aller , porta, 
Fr port6 , amdra, Fr amdro , nSva, Fr ncuve Chiamorio (Val di 
Lanzo) • la spransst dla vendeta, sperantia de lUa vmdicta Vib 
panset, pancia Usseglio la mUraglt, muraille A morphological 
characteristic is the preservation of that paradigm which is legiti- 
mately traced back to the Latm pluperiect mdicative, although 
possibly It may arise from a fusion of this pluperfect with the im- 
perfect subjunctive (amaram, amarem, alongside of habueram, 
haberem), havmg m Franco-Proven9al as well as m Provencal 
and m the continental Italian dialects in which it will be met with 
further on (C. 3, 6 , cf B 2) the function of the conditional Val 
Soana* portdro, portdre,porldrei, portdront, Aosta dvre agra, 

haberet (see Arch ui 31 n) The final t m the third persons of this 
paradigm m the Val Soana dialect is, or was, constant m the whole 
conjugation, and becomes m its turn a particular characteristic m 
this section of the Franco-Proven9al Val Soana iret, Lat. erat , 
sejt, sit , pdrtet, portdvet , portgnt, portdvgnt , Chiamorio jiret, 
emt , ant dtt, habent dictum , ijssount fit, habuissent factum . 
Viu che s'minget, Ital. che si mangi , Gravers (Val di Susa) 
at pensd, ha pensato; avdt, habebat; Giaglionb (sources of the 
Dora Ripana) ; maetdvont, man^vano — From tha valleys, where, 
as has just been said, the type is disappearmg, a few examples of what 
is still genuine Franco-Proven^al may be subjoined Civren (the 
name of a mountain between the Stnra and the Dora Riparia), which, 
according to the regular course of evolution, presupposes a Latin 
Caprana {ct manen, mamera, even m the Chiamono dialect) , 
iara^ (ciarasti), carestia, m the Viu dialect ; and ttntd, cantare, 
in that of Usseglio. Frcrni Chiamorio, It Uns, 1 tempi, and chejehes 
fnrbes, alcune (qualche) birbe, are worthy of mention on account of the 

* [It may be asked whether we ought not to include under tWs 
seebon the Veghote dialect (Vegliotcq, since under this form the 
Oahnaban dialtet (Dalmabco) » spoken in Italy. But it should be 
remembered that m the present generation the Dalmatian dialect 
has only been heard as a hvmg language at Veglia ] 


ITALIAN LANGUAGE 


889 


final s. rin this ooniioxion should also be mentioned the Franco- 
Provencal colonies of Transalpme origm, Faeto and Celle, in Apulia 
(v, Morosi, Archwto glotfologtco, xii. 33*75). the linguistic relations of 
which aro clearly shown by such examples as, falij, Ital tagharej 
baHiu Ital bagnare, side by side with ianta, Ital. cantare; lud, 
Ital. levare.] 

lb) Provenpal (see La LtUura 1 716-717, Romantsche Fovschungen 
xxui, 525*539). — Farther south, but still m the same western 
extremity of Piedmont, phenomena contmuous with those of the 
Maritime Alps supply the means of passmg from the Franco-Proven9al 
to the Provenfal proper, precisely as the same transition takes place 
beyond the Cottian Alps in Dauphmg almost in the same latitude. 
On the Italian side of the Cottian and the Maritime Alps the Franco* 
Proven9al and the Provencal are connected with each other by the 
continuity of the phenomenon i (a pore explosive) from the Latm 
c before a. At Oui.x (sources of the Dora Riparia), which seems, 
however, to have a rather mixed dialect, there also occurs the 
important Franco-Proven9al phenomenon of the surd interdental 
(English th in thtef) instead of the surd sibilant (for example UM = Fr. 
ici) At the same time ogti seavuto, takes us to the Provencal. [If, 
m addition to the Provenfal characteristic of which agd is an ex- 
ample, we consider those characteristics also Provencal, such as the 

0 for a final unaccented, the preservation of the Latin diphthong au, 
p between vowels preserved as b, we shall find that they occur, 
together or separately, in all the Alpine varieties of Piedmont, from 
the upper valleys of the Dora Riparia and Clusone to the Colle di 
Tenda Thus at Fknestrelle (upper valley of the Clusone) : 
agU, vengii, Ital venuto , pauc, Lat paucu, Ital poco ; anbd (Lat. 
rtpa), I&. arrivare, trubd, Ital trovare, ctabrtn, It^ capretto, 
at OuLX (source of the Dora Riparia) agU, vengii , uno gran famtno 

1 ventlo, Ital una gran fame 6 venuta ; at Giaglione • auvou, Ital 
odo (Lat. audio) , arrtbd, resebii, Ital ncevuto (Lat. reapere) : at 
Oncino (source of the Po) agti, vengii , ero en catnpagno, Ital 
" era in campagna " , donavo, Ital dava , paure, Lat pauper, 
Ital povero , trubd, ctahri , at Sanpeyre (valley of the Varaita) 
agU, volgu, Ital voluto , pressioso, Ital preziosa ; fasio, Ital 
faceva , trobar , at Acceglio (valley of the Macra) • venghesi, 
Ital venisse, rirro, Ital ghiera; cheiio allegnoyli^l questa allegna , 
ero, Ital era ; trobd , at Castelmagno (valley of the Grana) gU, 
vengii , rabbto, Ital. rabbia , trubar , at Vinadio (valley of the 
southern Stura) , agU, betgti, Ital bevuto , cadeno, Ital catena , 
mango, Ital manica , ianto, Ital canta , pau, auvi, Ital udito , 
iab^j Ital sapete , trobar , at Valdieri and Roaschia (valley of the 
Gesso) purg'd, Ital potuto ; pjagU, Ital piaciuto , corrogu, Ital 
corso , pau , arrtbd, ctabn , at Limone (Colle di Tenda) . agu, 
vengii , saber, Ital sa^re , arUbd, trubava Proven9al also, though 
of a cliaracter rather Transalpme (hke that of Dauphin6) than native, 
are the dialects of the Vaudois population above Pinerolo (v Morosi, 
Arch glott XI 309-416), and their colonies of Guardia in Calabria 
(lb XI 381-393) and of Neu-Hengstett and Pmache-Serres m 
Wurttemberg {ib xi 393-398) The Vaudois literary language, m 
which is written the Nobla Leyezon, has, however, no direct con- 
nexion with any of the spoken dialects , it is a literary language, 
and IS connected with literary Proven9al, the language of the trotd)a- 
dours , sec W Foerster, Gottingisvhe gelehrte Ameigen (1888) 
Nos 20-21 ] 

2 Ladtn Dialects {Ascoh, Arch, glott 1, iv 342sqq,vii 406 sqq ; 
Gartner, Rdtoromantsche Grammatik (Heilbronn, 1883), and in 
Grundriss der tomamschen Phtlologte, and ed , 1. 608 sqq ‘, Salviom, 
Arch glott xvi 219 sqq ) — The purest of the Ladm dialects occur 
on the northern versant of the Alps m the Grisons (Switzerland), 
and they form the western section of the system To this section 
also belongs both politically and m the matter of dialect the valley 
of Munster (Monasterol , it sends its waters to the Adige, and might 
mdeed consequently be geographically considered Italian, but it 
slopes towards the north In the central section of the Ladm zone 
there are two other valleys which likewise dram into tributaries of 
the Adige, but are also turned towards the north, — the valleys of 
the Gardena and Gadera, m which occurs the purest Ladm now 
extant in the central section The valleys of Munster, the Gardena 
and the Gadera may thus be regarded as mter-Alpme, and the ques- 
tion may be left open whether or not they should be mcluded even 
geographically m Italy There remam, however, withm what are 
strictly Italian limits, the valleys of the Noce, the Avisio, the Corde- 
vole, and the Boite, and the upper basm of the Piave (G^mehco), 
m which are preserved Ladm dialects, more or less pure, belongmg 
to the central section of the Ladm zone or belt. To Italy belongs, 
further, the whole eastern section of the zone composed of the FnuJian 
temtones. It is by far the most populous, contammg about 500,000 
inhabitants The Friulian region is bounded on the north by the 
Carmc Alps, south by the Adriatic, and west by the eastern run of the 
upper basm of the Piave and the Ltvenza , while on the east it 
stretches into the eastern versant of the basm of the Isonzo, and, 
further the ancient dialect of Trieste was itself Ladm {Arch, glott. 
X 447 et seq ). The Ladm element is further found in greater or less 
degree throughout an altogether Cis-A^me “amphizone," which 
begins at the western slopes of Monte Rosa, and ts to be noticed 
more particularly m the upper ^naUey of the Ticino and the upper 
vi^ey of the Liro and of the Mere on the Lombardy versant, and 
m the Val Fiorentina and central Cadore on the Venetian versant. 


The Ladm element is clearly observable in the most ancient examples 
of the dialects of the Venetian estuary {Arch 1 A48-473) The mam 
characteristics by which the Ladin type is determined may be 
summarized as follows * (i) the guttural of the formulae c+a and 

g+a passes mto a palatal; (2) the I of the formulae pi, cl, &c , is 
preserved ; (3) the s of the ancient terminations is preserved , (4) 
the accented e in position breaks into a diphthong , (5) the accented 
0 m position breaks into a diphthong ; (6) the form of the diphthong 
which comes from short accented o or from the 0 of position is ue 
(whence He, 0) , (7) long accented e and short accented i break into a 
diphthong, the purest form of which is Miunded ei , (81 the accented 
a tends, withm certam limits, to change mto e, especially if preceded 
by a palatal sound , (9) the long accented u is represented by U 
piese characteristics are all foreign to true and genuine Italian. 
Cdm, came ; spelunia, spelunca , clefs, claves , fuormas, formae , 
tnhern, mfemu ; drdt, hordeu , mdd, modu ; plain, plenu ; patl, 
pilu ; quad, quale ; pUr, puru — may ^ taken as examples from the 
Upper Engadme (western section of the zone). The following are 
examples from the central and eastern sections on the Italian 
versant * — 

a Central Section . — Basin of the Noce • examples of the dialect 
of Fondo . tav6l, capillu , pesdaddr, piscatorc , pluivta, pluvia 
(plovia) ; pluma (dial, of Val tie Rumo plovta, pltimo) , v6cla, 
vetula , ddntes, cantas. The dialects of this basm are disappearing — 
Basin of the Avisio : examples of the dialect of the Val di Fassa 
darn, came , iiier, cadere (cad-jere) , vdda, vacca , fdrta, furca , 
(g^i'ia), ecclesia ; oeglje {oe^e) , ocuh , <}a«s, canes , rdmes, r&mi , 
teila, tela , ndif, mve , coessa, coxa The dialects of this basm 
which are farther west than Fassa are gradually being merged in the 
Veneto-Tndentme dialects — Basin of the Cordevole here the 
district of Livinal-Lungo (Buchenstem) is Austrian politically, and 
that of Rocca d’Agordo and Laste is Italian Examples of the dia- 
lect of Livmal-Lungo . iani, Ital cancare , ianti, cantatus , dgle, 
oculu ; dans, canes , davhs, capilli ; vtdrm, verme , fude, focu ; avdi, 
habere, ndt, mve. — Basin of the Boite here the district of 
Ampe/zo (Hciden) is politically Austrian, that of Oltrechiusa 
Italian Examples of the dialect of Ainpezzo arc dasa, casa , dandfra, 
candela , fdrdes, furcae, pi , sintes, sentis It is a decadent form — 
Upper Basin of the Piave dialect of the Comehco di'>a, casa , 
den (can), cane , dalji, cahgariu ; bos, boves , mevo, novu , loego, 
locu. 

b. Eastern Section or Friulian Region — Here there still exists a 
fiounshmg ” Ladinity,” but at the same time it tends towards 
Italian, particularly m the want both of the e from d .md of the ti 
(and consequently of the 0) Examples of the Udine variety darr, 
carro , davdl, caballu ; dastiil, castellu ; fdrie, furca , clar, claru , 
g/of, glacic, p/an, planu , colors, coXorts -, /Mugs, longi, pi , dfvii, 
debes, vtdtil, vitello ; piste, festa , puisi, possum, cuitt, coctii , 
udrdi, hordeu — The most ancient spwimcns of the Friuhan dialect 
belong to the 14th century (sec Arch iv 188 sqq ) 

B. Dialects which are detached from the true and proper Italian 
system, but form no integral part of any foreign Neo-Latin system. 

1 Here first of all is the extensive system of the dialects usually 
called Gallo- Italian, although that designation cannot be considered 
sufficiently distinctive, since it would oe equally applicable to the 
Franco-Proven9al (A 1) and tlie Ladm (A 2) The system is sub- 
divided into four great groups — (a) the Ligurian, (b) the Piedmon- 
tese, (c) the Lombard and (a) the Emtltan — the names furnishing 
on the whole sufficient indication of the localization and hmits — - 
These groups, considered more particnlarly in their more pronounced 
varieties, difier greatly from each other, and, m regard to the 
Ligurian, it was even denied that it belongs to this byst< m at all 
(see Arch. u. iii squ). — Characteristic of the Piedmonicbe, the 
Lombard and the Emman is the continual elision of the unaccented 
final vowels except a ip g Turinese dj, oculu , Milanese vqc, voce ; 
Bolognese vid, Ital vite), but the Ligurian does not keep them 
company {e g Genoese dg^, oculu , vp!e, voce) In the Piedmontese 
and Emilian there is further a tendency to ehmmate the protonic 
vowels — a tendency much more pronounced m the second of these 
groups tlian m the first {e g Piecf dni, danaro , vStn, vicino , fndd, 
nnocchio ; Bolognese dprd, disperatoi This phenonienon involves 
mlargemeasurethatof th^rothesisof a, as, rg m Piedmontese and 
Emilian armor, rumore ; Emilian alvdr, levare, &c U for the long 
accented Latm u and 6 for the short accented Latm o (and even 
withm certam hmits the short Latm d of position) are common to 
the Piedmontese, the Ligunam the Lombard and the northernmost 
section of the Emilian . e g, Turinese, Milanese and Piacentine dUr, 
and Genoese dUu, duro ; Tunnese and Genoese mdve, Parmigiane 
mdver, and Milanese m6f, muoveve , Piedmontese d6rm, dorme , 
Milomese volta, volta Ei for the long accented Latin e and io( 
the short accented Latin t is common to the Piedmontese and the 
Ligunan, and even extends over a large part of Emiha e g Turinese 
and Genoese avit, habere, Bolognese avitr , Turmese and Genoese 
betve, biber^ Bolognese mtv, neve. In Emilia and part of Piedmont 
et occurs in the formulae in, ent, emp , e g. Bolognese and 
Modenese betri, solamiint. In connexion witn these examples, there 
» also the Bolognese fetn. Ital. fine, representing the series m which 
« is derived from an i followed by n, a phenomenon which occurs, 
to a greater or less extent throughout the Emilian dialects , m them 
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ftlaa 19 found, pnraUel with the ft irom f^ thn eu. bxm ^ ; Botognese 
uddur, Ital. oiore , ItnL famoea; fduv, Kipu. The s3ratem 

ahowa a repugnance throughout to te for the short accented Latin e 
(ae it occurs m Italian pifda, &c .) : m other words, this diphthong 
has died out, hat la various fashions ; Piedsicsitese and Lombard 
dfif, dieci , Genoese diie (in some corners of Lignria, however, 
occurs ikeie) ; Bolognese dtf, old Bolognese, dteu greater part 
ol the phenomena mdieated above have " Gallic " counterparts too 
evident to require to be specially pointed out One of the most 
important traces of Gallic or Celtic reaction is the reduction of the 
Latin accented a into e (a. See), of which phenomenon, however, no 
certain indications have as yet been found m the Laguiian group. 
On the other hand it remains, in the case of very many of the Pied- 
montese dialects, m the S of the mfmitives of the first conjugation 
ports, portare, &c ; and numerous vestiges of it are $tiU founfi in 
Lomoardy (e g, m ^ssa Brianza andat, andato; guardeu, guardato, 
sae, sale, see Arch, i 2gf>-2gSk, 536I Emiha also preserves it m 
very extensive use Modenese amder, andare , anvSda, arnvata , 
pe(, pace, Faensan parli, parlare and parlato; p^lida, parlata , 
ekes, caso , Ac The phenomenon, in company with other Gallo- 
Italian and more specially Kitulion cliaractenstic 4 extends to the 
valley of the Metauro, and even passes to the opposite side of the 
Apennines, spreading on both banks of the head' stream of the Tiber 
and through the valley of the Cluane hence the types artrovSr, 
ntrovarc, portHo, portato, &c , of tlie Perugian and Aretine dialects 
(see tn/ra 3, b) In the phenomenoa of d passing into e (as indeed, 
the Gallo-Italic evolution of other Latm vowels) special distinctums 
would require to be drawn lietween bases m wmen a (not standing 
in position) precedes a non-nasal consonant (eg amdto), and those 
which have o before a nasal • ami m the latter case there wouki be 
a non-positional subdivisioti (0 g fdtne, pdne). and a positional one 
(0 f qudnto, ttmdndo, edmpo) , see Arch 1. 203 sqq This leads us to 
the naaals, a category of sounds comprising otlier Gallo-Italic 
characteristics There occurs more or less widely, throughout 
all the sections of the system^ and m different gradations, that 
" velar " nasal in the end of a syllalfie (Pa*t, man , idi ta, iKo>2f)' 
which may be weakened into a nmplo nasaiuing of a vowel (pd, &c ) 
or even grow co npletely inaudible (Bergamese pa, pane , padvu, 
padrone . tep, tempo , met, monte , mui, monte , pHt, ]^ntc , 
ptiia, punta, » e. " puncta ”), where Celtic and especially Irish 
analogies an 1 even the frequent use of t for «/, &c , in ancient Um- 
brian ortliography occur to the mmd Then we have the faucal n 
by which the Ligurian and the Piedmontese (lana, tuna, Ac ) are con- 
nected with the group which wo call Franco- Provencal (A 1) — 
We pass on to the " Gallic ” resolution of the nexus tt (eg facto, 
fa^to, fajtjo, fatt, fat , tecto, tejto, tejtjo, tett, ted) winch mvanably 
occurs in IJic Ptedraontese, the Ligurian and the Lombai d Pied fdtt, 
Lig fajiu, faetu, Lombard fac , Pied Utt, Lig tittu, Lom tcc , Ac 
Here it is to be observed that besides the Celtic analogy the Umbrian 
also helps us (adveitu »ad-vecto . &c ) The Piedmontese and 
Ligurian come close to each other, more especially by a curious 
resolution of the secondary hiatus (Gen rStSe, Piedm rf}s — *ra-ice. 
Ital. ra<lice) by the regular dropping of the d both primaay ano 
secondary, a phenomenon common in French (as Piedmontese and 
Ligurian rie, ndere , Piedmontese put, potaie , Genoese naeghe ^ 
nAighe, nAtiche, Ac ) The LomlMird type, or more correctly the 
type which has become the dominant one m Lombardy (Arch 
'i05-3o6, 3 10-311), IS more spanng m this respect ; and still more so 
IS tlM .Lilian In the Piedmontese and in the Alpme dialects of 
Lombardy is also found tlint other purely Gallic resolution of the 
guttural between two vowels by which we have the types brdja, 
mdttia, over against the Ligunan brdga, mdnega, braca, manica 
Among the phonetic phenomena peculiar to the Ligunan is a con- 
bnual reduction (as also in LomlWdy and part of Piedmont) of / 
between vowels into r and the subsequent droppiitg of this r at the 
end of words m the modern Genoese , just as happ^ also with the 
prunary r thus dMtsdariir = dolore, Ac Characteristic of the 
Liguriaa, but not without analogies m Upper Italy even (Arch , 11 
157-158, IX. 209, 235!, IS the resolution of M, fj mto t, (I, S tu, 
pifi, plus ; rdi^a, rabbia, rabies ; id, fiore Finally, the sounds i 
and £ have a very wide range in Ligonan (Arch. 11 but are, 

however, etymologically, of different ongm ftom the sound# i and f 
in Lombard. The reduction of s into k occurs m the Bergamo 
dialects htret, sera , grok, gtosso , ceddit, castollo (see also B a) — 
A geneeal phenomenon in Gallo-ltalic phonetics whKh also comes 
to have an inflexional importance is that by -which the unaccented 
final * has an influence 00 the accented voweL This enters into a 
senes of phenomena winch even extends mto southern Italy , but 
m the Gallo- Itahc there are parbcolar resolutions which agree well 
with the general coosexians of this system. [Wc may bne^y recall 

* As a matter of fact the '* velar ” at the end of a word, when 
pre^ded by an accented vowel, is found also m Vcnertia aud Istria 
This fact, together with others (v KrtHscher Jahresberieht itt 
ForUtchrtUe der roman Phtlol vii, part i suggests that we 

ought to assume an earlier group ra which Venetian and Gallo- 
Italian formed part of one and the same gro^ In this connexion 
too should be noted the atonac pronoun (Ital ri - a lui, a lei, a 
loro) uhich is found in Venetian, Lomoard, North-Emiuan ahd 
ligunan 


the foDowuig lortns m the pluial and 2nd person singular old 
Piedmontese drayp pi of drop, Ital efrappo ; man, trieyw, Ital 
ma»o, -1-; long, loyng, Itid lungo, '^i ; Genoese, hdn^kfUt, Ital 
cane, 4 ; bunt, bntn, Itid buono, -i ; Bolognese, fth, fir, Ital fenro, 
4 ; petr, ptr, Ital pero, -i : zSp, tCrp, Ital zoppo, 4 ; louo, IHv, 
Ital lupo, -1, vsdd, vi, Ital 10 vedo, lu vedi ; vojj, f>4, Ital io 
voglio, tu Viioi ; Milanese Wfst, quist, Ital questo, -f and, m the 
Alps of Lombardy, fat, pel, Ital palo, 4 ; red, nd, Ital rcte, -1 , 
cor, c6r, Ital cuore, -1 , prs, drs, Ital ersOy -i , "law, tew, Ital 10 lavo, 
tu lavi ; mgi, mtt, Ital lometto, tn metti , tttQW, mdw, Hal lomuovo, 
tu muovi , egr, cHr, Ital 10 corro, tu com. [Viccntine porno, pumi, 
Ital, porno, -i; pero, pttn Ital pero, -1 , v Arch 1 540-541 ; 

IX 235 et seq , xw 329-330] — Among morphological peculiarities 
the first place may be given to the Bologiiese srpa (s&ppaf, because, 
thanks to Dante and others, it ba^ acijuired great literary celebrity 
It really wgrtifies “ sia " (‘om, sit), and w an analogiCcal form fashioned 
on aepa, a legrtimate continuation of the corresponding forms of the 
other anxiiiary (habeam, habeat), which is still heard in ch‘me aepa 

S urtae, ch'lu aepa purlae, ch'io abbia portato, eh’egh abbia portato 
■ext may be noted the 3rd person singular m -p of the perfect of 
esse am] of the first conjugation m the Forli dialect (fop, fu , man- 
dip, mandii ; Ac ) This also must be analogical, and due to a 
legitimate tp, ebbe (see Arch li 401 , and compare febhe, fu, m 
the dialect of Camerino, in the jx-ovince of Maccrata, as well as the 
Spani-sb analogy of tuve estuve formed after hube) Charactenstic of 
the l.onibaid dialect is the ending -1 m the ist person sing pres 
indic (mt a fork, Ital io jiorto) ; and of Pie<lmoivtese, the as 
mdlcatingthesTibiunctive imperfect (portfjfa, Ital portassv) the ongm 
of which IS to be sought in imperfects of tlie type stahise, fa^<;se 
reduced normally to sfd/p- ft](- Lastly, m the domain of sjntax, 
may be atlcltnl the tendency to rej>eat the pronoun (0 g tt to edntd 
of the Milanese, which really is tu tu eintas-tu equivalent merely to 
" cantos ’■), a tendency at work m the Emihan and Ix>mbard, but 
more particularly pronounced m the Piedmontese With this the 
corresjoonding tendency of tlie Celtic languages has been more than 
once and with justice compared , here it may be afkled that the 
Milanese nun, apparently a simple form for " noi,” is really a com- 
pound or reduplication in the manner of the m-nt, its exact counter- 
part m the Celtic tongue* [From Lombardy, or more precisely, 
from- the lombardo-Alpme region extending from the western slopes 
of Monte Rosa to the St Gotthard, are derived the Gallo-Italian 
dialects, now largely, though not all to the same extent, Sicilunized, 
from the Sicilian communes of Sanfratello, I’lazza-Armenna, 
Nicosia, Aidonc, Novara and Sperbuga fv Arch gloit vih. 304-316, 
406-422, xiv. 436-452 ; Romanxa. xxviii 409-420; Memorte del- 
I'lsMuto lombardo, xxi 255 et seq) The dialects of Gombitelh and 
Sillano m the Tuscan Apennmes are connected with Emilia (Ank 
glott xii 309-334) And from 1 ignria come those of CArloforte in 
^r<hma, as also those of Monaco, and ot Mons, Escragnollcs and 
Biot m the French departments of Var and Alpes Marititn.es (Revue 
de hnguistufus, xiii 308)] The literary records for this group go 
back as far as the rath century, if wc aie right in considering as 
Piedmontese the Crallo-Italian Sermons published and annotated by 
Foerstcr (Romamsrhe, Slndtsn, iv 1-92) But the documents 
published by A Gaudenn (btctl dt Bologna, 168-172) are certainly 
Piedmontese, or more precisely Canavese, and seem to belong to the 
13th century The Chien texts date from 1321 (Mivetlmiea dt plot e 
Itngutstua, 345-355), and to the 14th century also belongs the 
Grtsoitoma (Arch glott vii 1-120), which represents the old Pied- 
montese dialect of Pavia (Boltett della Soc pav di .Storta Patrta, 
a 193 et seq.) The oldest Ligunan texts, if we except the " con- 
trasto'’ in tvro languages of Rambawd de Vaqueiras (12th century 
V Crescini, Manualefio prementale, 2nd ed , 287-291), betong to the 
first decades of the 14th century (Arch glotU xiv 22 et seq , « 
161-312, X 109-140, viii 1-97J Emilia has manusenpts going back 
to the first or second half of the 13th century, the Pariamentt of 
Guido Fava (see Gaudenzt, op «*# 127-160) and the Rtgola del 
servt published by G Ferraro (Leghorn, 1875) An important 
Emilian tcfxt, published only hi part, is the Mantuan version of the 
De proprietattbus remm ed Bartol Anghco, made by Vivaldo Belcalrer 
m the early years of the 14th century (w Cian, Ctom. stor. delta 
letteratura ttaliona, supplement. No 3, and cf Rendicontt Isttkdo 
Lombardo, senes 11 vol xxxv p 957 et seq). For Modena also 
there are numerous doctmients, starting from 1327 For western 
Lombardy the most ancient texts {13th century, second half) are 
the poetical compositions of Bon-vesm de la Riva and Pietro da 
Bescapt, which have reached us only m the ‘14th-century 
copies; For eastern Lombardy we have, preserved in Venetian 
or Tnacan versons, and In MSS of a later date, the works of Gerardo 
Ptttecchio, whoRv^ atCremona in thofirst half of the ijthcentury. 
Bergamaae- hterature is plentiful, but not before the 14th century 
(v S^udi medtevalt, 1 281-292 , Gtom^ stor dell* left. ttal. xlvi. 
351 et sea ). 

2. SarmniUn Diafscf* *— These are three — the Logudorese or 

• FThe latest aQthoritie& for thp Sardmian dialect.s are W. Meyer- 
Lfibke and M. Bartob, in the 'phsaet^a quoted by Guamerio in his 
" Usardos^iledrsbihunaiiUbvacIassificazionedeneKnguerQimante " 
Mfc* glott 4 fvi, 49t-3i6). These scholars entirely dissociate 
Sardinian from the Italian system, considering rt as fortnmgnn itself 
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centraly tliACampidanete or aouthent and the GallutMe or northenu 
The thivdi certainly indiicates a Sardinian baais^ but is strangely 
dtettirbed by the intrusion oi other elements, among which the 
Southern Codrsican (Sartem^ i*} by far the most oofiioas The other 
two are homogeaeoust and have great afbnity with each othei , the 
LogndoreSe comes more particularly under consideration here. — ^The 
pure Saidinian vocalism has this peculianty that each accented 
vowel of the Latm appears to be retained wi^ut alteration. Con- 
sequently there are no diphthongs representing ample Latin 
vowels » nor does the rule bold go^ which is true for so great a 
proportion of the Romance languages, that the r^jesentatives of 
the J and the f on the one hand and those of the o and the ii on 
the other are normally coincident Hence plenu {*) ; deghe, decern 
r btnu, vino (i) ; ptlu (i) ; ftore (6) ; toda, rota (<J) ; duru (u) , Hughe, 
nuce (ti) The unaccented vowels keep their ground well, as has 
already been seen in the case of the finals by the examples adduced — 
The s and t of the ancient termination are preserved, though not 
constantly ' tree, onus, passodos aunos, plantas, faghes, facts, lenetnus , 
mulghet, mulgheni — The formulae ce, ct, ge, gi may he represented by 
che {he), &c ; but tlus appearance of special antiquity is really 
illusory {aco Arch. 11 143-144). Tlie nexus cl, &c., may bo maintained 
m the bcgianng of words {claru, plus) , but if they are m the body 
of the word they usually undergo resolutions which, closely related 
though they bo to those of Italian, sometimes bring about very 
singular results {e g uSare, which by the intermediate forms uscare, 
usjare leads back to usclare~usUare = ustulare). NS is the repre- 
sentative of «; (tesitmdMSu, &c ) , and If is reduced to S alone {e g. 
tniius, mehus ; Campidanese melius). For ll a frequent substitute 
IS ^ massi^a, maxilla^ litc Quite characteristic is tlie continual 
labialization of the formulae gua, cu, gu, <S;c ; eg. ebba, equa . 
sambene, sangpime (see Arch u 143) The dropping of the primary 
d (roere, rodere, &c) but not of the secondary (finidu, santdade, 
maduru) is frequent. Characteristic also is the Logudore,se prothe'us 
of I bemre the initial s followed by a consonant {tscamnu, tslella, 
tspada), like tlw prothesis of e 111 Spain and m Fiance (see Arch m 
447 sqq ) —In the order of the present discussion it is m connoxion 
witli uiis territory that we aro for the first time led to consider those 
phonetic changes m words of which the cause is merely .syntactical 
or transitory, and chiefly those pa.sM.‘ig accidents which occur to the 
initial consonant through the historically legitimate or the merely 
analogical action of the Anal sound that precedes it. The general 
explanation of snch phenomena reduces itself to thLS, that, given live 
intunate syntactic relation of two ivords, the initial consonant of the 
second retains or modifies its character as it would retain or modify 
It if the two words were one The Celtic languages are especially 
distinguished by this peculianty , and among the dialects of Upper 
Italy the Bergamasc offers a clear example. This dialect is accus- 
tomed to drop the v, whether primary or secondary, between vowels 
in the individual vocables {cad, cavaro ; /<f«, fava, &c.), but to pre- 
serve It if It IS preceded by a consonant {serva, &c ). — And similarly 
in syntactic combination we have, for example, de t, di vino , but 
ol v%, ll vino Insular, southern and central Italy fnrnidi a large 
number of such phenomena , for barchnia we sJiall simply cite a 
single cla-*, whu^ is at once obvious and easily explained, vir. 
that represented by su oe, il bove, alongside of sos bocs, i buoi (cf. 
biere, bibere , erba) — The article is derived from ipse instead of 
from ills su sos, sa sas , — again a gnogiaphical anticipation of 
Spam, which m the Catalan of the Balearic islands still preserves the 
article from tpse . — A special connexion with Spain exists besides in 
the nomme type of inflexion, which is constant among the Sardmians 
(Span, nomne, &c , whence nombre, &c.), nomen, nomene. rdmtne, acra- 
mme, legumene, <&c. (see Arch u 439 sqq.). — Gspocially noteworthy 
in the conjugation cA the verb is the paradigm cantSre cantircs, &c. 
ttmire, ttmires. Sic., precisely in the sense of the imperfect subjanctive 
(cL A I , ci. C 36). Next comes the analogical and almost corrupt 
diffusioa of the -si of the ancient strong perfects (such as pos$, rost) 


a Romance language, mdependent of the others , a view in which 
they are correct. The chief discruninatiug cnterion is suppUed by 
the treatment of the Latm -s, which is preserved in Sardinian, the 
Latin accusative form prevailing m the declension of the plural, as 
opposed to the nommative, which prevails m the Italian system 
In this reject the GaUo-Italian dialects adhere to the Latter system, 
rejecting tne -5 and retammg the nominative form On the other 
hand, these facts form an important link between Sardmian and 
the Western Romance dialects, such as the Ibenan, Gallic and 
Indin , It Is not, however, to be identified with any of them, but is 
distmgmshed from them many strongly-marked characteristics 
peculiar to itself, chief among wmch is the treatment of the Latin 
accented vowels, for which see AseoU in the text. As to the internal 
classrfieation of the Sardinian dialects, Guornerio assumes four 
types, the Campidanese, Logudorese, Gallucese and Sqssaresc. The 
separate individtiahty of the last of these is indicated chiefly by the 
treatment of the accented vowels itai. died ; i^a, It^ tela ; 
pghtt Ital. peio ; ngbu, ItaL nuovo , /iffn, ItaL flore ; ngSt, Ital. 
noce, as compared, e g with Gallurese dect, tgla, ptlu, nou, figrt, 
nuei) Both Gallura and Saasari, however, reject the -s. and adopt 
iiie nominative form in the plural, thus proving that they are not 
entirely distinct from the Italian system.] 


by winch eattiest, timest (cantavf, timm)^ ioifesi, dolni, are reached. 
Proof of the use and even the abuse of theatroag perfects is afforded, 
however, by the partrctples and the infinitives ol the category to 
which bclo^ the foUovring examples : tinmdu, tenuto , pdrpdu, 
parao; bdi^u, valeo, t^nere, hdiere^ Stc. {Arch. if. 439-433) 
The future, finally, shows the unagghitmated pertphrane .: hafw a 
mandtger«(hoamangiare-^ manMr^) . as indeed Ihn' imagidutmaled 
forma ai the future and the con^ional occur in ancient vernacular 
texts of other Italiam districts n'he Campidanese manuscript, in 
Greek characters, published by Blanicard and Weedier {Btbhothigue 
de l‘£cole des Charles, xxxv. *56**57), goes back as far as the last 
years of the i xth eentuiy. Noxt come the Cagliari MSb. published by 
^Imi {Le Carte volgart dell’ ArchtiAo arotvescovtle dt Cagltart, Florence, 
1905 , cf. Guaraerio in Siutit romatut, fasoicolo iv. 189 et seq ), 
the most ancient of which in its crmmol form, dates from 1114-1120. 
For Logodurex the Condaghe dt Si Pietro dt Stkht (§§ xn.-xm), 
publish^ by G. Bonaan (Sassari-Cagliari, *900 , cf Meyer-LUbke, 
jiur KemUnis des Altlogiutoreei$cben,\i&ma., iQOzy, is of the highet*; 
importance.] 

[3. Veghote ( Veghoto) — ^Perliaps we may not be considered to be 
departing from Ascoh’s original plan if we insert here as a third 
member of the group D the nco-Lalin dkilect which foiund its last 
refuge in the aland of Veglia (Gulf of Quarnero), whore it came 
defini hvoly to an end m 1 898. The V eghote dialect a the last remnant 
of a language which some long time ago extended froui tiieoce along 
the Dalmatian coast, whence it gained> the name of Dalmattco-^ a 
language which should be carefully distinguished from tlie Venetian 
dialect sjioken to this day lu the towns of the Dalmatian littoral 
Its character remmds us m many ways of Kumaman, and of tliat 
type of Romano- Balkan thalect which w represented by the Latm 
elements of Albanian, but to a certain extent also, and especially 
with regard to the vowel sounds, of the south-eastern dialects of 
Italy, while it has also affinities with Fnuh, letna and Venetia. 
These diaractenstics taken altogether seem to suggest that Dalmattco 
differs as much as does Sardinian from the purely Italian type It 
rejects the -s, it is true, retammg instead the nommative form in 
the plural , but here these facts are no longer a cnterion, since m 
this pomt lt.Uian and Rumanian are in agreement A tendency 
wiuch we have already noted, and shall have furtlier cause to note 
hereafter, and which connects m a striking way the Vogliote and 
Abruzzo-Apuhan dialects, consists m reducing the accent^ vowels 
to diphthongs examples of this are . spuokt, Ital spada , luai ha, 
Ital barca , par, ltd firro, nuat, Ital notte ; kalatna, Ital, 
catona , patra, Ital pero , LaL ptru , jaura, Ital pra ; nauk, 
Ital noce , Lat ndee , ortatka, Ital orUca ; ptva, Ital. uova. 
Ottier vowel phenomena should also be noted, for example those 
cxcmtihfied m prut, Ital. prato , dxk, Ital. dieci, Lat dfeem ; luk, 
Ital loogo, Lat. locu , krask, Ital cevseere , cenk, Ital cinque, Lat 
quinque , buka, Ital. bocca, Lat. bUcca With regard to the con- 
sonants, we sliould first notice the invariable persistence of the 
ex]ilobive surds (as in Romanian and the southern dialects) for 
which several of the words just cited will seive as examples, with 
the addition of huosa, Ital casa ; prana, Ital prc«a ; struota, Ital 
strada, rosuota, li<\l rugiada ; Ish’i, Ital ladro , ravpa,lfa\ riva 
The c in the formula ce, whether primary or secondorry, is r<mrc- 
sented by k hatna, Ital. ceua , kanaisa, Ital cmigia ; akatl, Ital. 
aceto ; plakdr, lt,H piacere , iftir, Ital died. mu/iMo, Ital macum , 
dotko, Ital dodici , and sirmlarly the g in the formula ge is repre- 
sented by the correspondutg guttural gheliit, liaL gelato , fongdr, 
Ital guingero , piwngre, piangcre, &c On the contrary, tlie 
guttural of the primitive formula cu becomes i {dot, Ital culo) , this 
phenomenon is also noteworthy as seeming to justify the inference 
that the u waa pronounced ii Pt lu preserved, as m Rumanian 
{sabto, Lat. septem), and often, agam as m Rumanum, ct i» also 
reauc^ to pt (guapto, Lat octo) As to morphology, a characteristic 
poant is the preservation of Lat caniavero, Ital avr6 cantato, 
in the function ol a simple future Cantaveram also occurs as a 
conditional For V^bote and Dalmatice m general, see M G 
Bartoirs fundament^ work, Pas Dalmahsche (2 vola , Vienna, 
1906), and Zettschnft ftir roman. Phtlologte, xxxit x sqq , Merlo, 
Rivtsta dt fiiohgta e d’istruztone class, xxxv 472 sqq A short 
document written about laSo in the Dahnatic dialect of Rag- 
u» IS to be found in Archeografo Irtesttno, new senes, vol i 
pp 85-86] 

C. Dialects which diverge more or less from the genuine Italian 
or Tuscan type, but whtch at the same lime can be conjoined unth 
the Tuscan as forming part of a special system of Neo-Ijittn 
diedects. 

I Venetian — Betw’cen " Venetian ” and *' Venetic " several 
distinctions must be drawn (Arch 1 391 sqq ) At the pre.sent 
day the population of the Venetian Cities is " Venetian ” in language, 
but the country distnets are in. various ways Veivetic ’ The ancient 
language of V^ce itself and of its estuary was not a little different 
from that of the present time , and the tadm vein was particularly 


’ On this pointsee tbe chapter, " La terra fenna veneta considerata 
in ispecie n^suoi rapporti con la sezione centrale ddla zona ladina,” 
m Arch i 406-447 
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evident (see A. a). A more purely Italian vem— the historical 
explanation ol which presents an attractive problem — has ultimately 
gamed the mastery and determined the Venetian " type which 
has since diffused itself so vigorously. — In the Venetian, then, wo 
do not find the most distinctive characteristics of the dialects of 
Upper Italy comprised under the denomination Gallo-Itahc (see 
B I), — neither the a nor the d, nor the velar » and faucal nasals, 
nor the Gallic resolution of the ct, nor the frequent elision of un- 
accented vowels, nor the great redundancy of pronouns On the 
contrary, the pure Italian chphthong of J (s.g cut^) is heard, and the 
diphthong of J is in full currency dieci, Ac ) Nevertheless 

the Venetian approaches the type of Northern Italy, or diverges 
notably from tlmt of Central Italy, by the following phonetic 
phenomena the ready elision of primary or secondary d {criio, 
crudo ; sia, seta, &c ) ; the regular teduction of the surd into the 
sonant guttural {« g cHogo, Ital. cuoco, coquus) ; the pure ^ m the 
resolution of cl {e g. iave, clave ; orida, auricula) ; the f for ^ {idvene, 
Ital giovane' ; ( for i and 6 Ital pesce ; ft^l, Ital cielo). 

Lj preceded by any vowel, primary or secondary, except 1, gives g 
fam^a, familia. No Italian dialect is more averse than the Venetian 
to the doubling of consonants — In the morphology the use of the 
3rd smgular for the 3rd plural also, the analogical participle m esto 
(ta^eUo, Ital taauto, &c. ; see Arch iv 393, sqq ) and Lat. est, are 
particularly noteworthy. A curious double rehc of Ladin influence 
IS the interrogative typo represented by the example crMts-tu, 
credis tu, — where apart from the interrogation it credt would be 
used For other ancient sources relating to Venice, the estuary of 
Venice, Verona and Padua, see Arch 1. 448, 465, 421*422; m. 
245*247 [Closely akin to Venetian, though differing from it in 
about the same degree that the various Gallo-Italian dialects differ 
among one another, is the indigenous dialect of Istria, now almost 
entirely ousted by Venetian, and found in a few localities only 
(Rovigno, Dignano) The most salient characteristics of Istnan 
can be recognized m the treatment of the accented vowels, and are 
of a character which recalls, to a certain extent at least, the Veghote 
dialect Thus we have in Istnan > for ^ {btvt, Ital bevi, Lat blbts , 
Ula. Ital. tela , vtro, Ital. vero and vetro, Lat veru, vltru ; ntto, 
Ital. notto, T-at. nitldu, &c) and analogously u for (> (fiur, Ital. 
fiore, Lat fldre ; bus, Ital voce, I^t vdee, &c) ; et and ou from the 
Lat i and respectively {ametgo, Lat atntcu, fetl, Lat /I/m, See ; 
mour, Lat. miiru ; noudu, Lat nudu , frouto, Ital frutto, Lat 
friictu, See ) ts and uo from ^ and d resiiectively in position {ptel, 
Lat pills, mterlo, Ital merlo, Lat miruta , kuorno, Lat edrnu ; 
puorta, Lat. pMa), a phenomenon in which Istnan resembles not 
only Vegliote but also Friulian The resemblance with Verona, m 
the reduction of final unaccented to 0 should also be noted {nuolo, 
Ital notte, Ac , bwo, Ital beve ; malamentro, Ital malamente, Sec ), 
and that with Belluno and Treviso m the treatment of -j/wi, -dm 
(barbdi, -ot», Ital. barboni), though it is peculiar to Istnan that -atn 
should give -gn (ha//, he//, Ital cane -i) With 'regard to consonants, 
we should point out the n for gn (lino, Ital legno) , and as to 
morphology we should note certain survivals of the inflexional 
type, amxta, -dnis (sing sia, Ital ria, pi sta/me) ] The most ancient 
Venetian documents take us back to the first half of the 13th century 
(v E. Elertanza and V. Lazranni, Jl Dtaletto veneztano fino alia morte 
dt Dante Alighieri, Venice, i8gi), and to the second half of the 
same century seems to belong the Saibante MS For Verona we 
have also documents of the 13th century (v. CipoUa, in Archtvto 
s/ortco itahano, 1881 and 1882) , and to the end of the same century 
perhaps belongs the MS. which has preserved for us the wntmgs of 
Giacomino da Verona See also Archtvto gloUologtco, 1 448, 465, 
421*422, lU. 245-247 

2 Corsican ^If the “ Venetian," in spite of its peculiar 
" Italianity," has naturally special points of contact with the other 
dialects of Upper Italy (B. i), the Corsican in like manner, particu* 
brly in its southern varieties, has special points of conl^t with 
Sardiman proper (B 2) In general, it is m the southern section of 
the island, wnich, geographically even, is farthest removed from 
Tuscany, that the most characteristic forms of speech are found 
The imaccented vowels are undisturbed ; but a for the Tuscan o is 
common to almost all the island, — an insular phenomenon ^r 
excellence which connects Corsica with Sardinia and with Sicily, 
and indeed with Liguna also So also -* for the Tuscan -e (lattt, 
latte , li caient, le catene), which prevails chiefly in the southern 
section, 13 also found in Northern and Southern Sardmion, and is 


* [There are also examples of Istrian variants, such as lanna, Ital. 
lana , kade/tna, Ital catena ] 

* [There have been of late years many different opinions concerning 
the classification of Corsican Meyer*Lubke dissociates it from 
Italian, and connects it with Sardinian, making of the langu^es 
of the two islands a unit independent of the Romance system. But 
even he (m Grdber's Grundriss, and ed , vol i. p 698) recognized that 
there were a number of characteristics, among them the participle 
in -M/M and the article tllu, closely connectmg Sassari and Corsica 
with the mainland The matter has since then been put in its true 
light by Guameno (Arch, glott. xvi. 510 et seq 1, who points out that 
there are two varieties of language iff Corsica, the Ultramontane 
or southern, and the Ctsmon/aiie^ 'by far the most widely spread, in 
the rest of the island. The f6^er is, it is true, connected with 


common to Sicily It is needless to add that this tendency to m and 
s manifests itself, more or less decidedly, also within the words. 
Corsican, too, avoids the diphthongs of i and S (pe, eri , con, fora^li 
but, unlike Sardmian, it treats i and d in the Italian fashion beju, 
bibo , piveru, piper , peset ; noct, nuces.* — It is one of its character- 
istics to reduce a to e m the formula ar -ta consonant (chime, birba, 
Stc ), which should be compared piarticularly with the Piedmontese 
examples of the same phenomenon (Arch, u 133, 144*150) But 
the gerund m -endu of the first conjugation (turnendu, lagrtmendu. 
Sec ) must on the contrary be considered as a phenomenon of analogy, 
as It IS especially recognized in the Sardinian dialects, to all of which 
it is common (see Arch li 133). And the same is most probably 
the case with forms of the present participle hke merchente, mercante, 
m spite of entt and tnnentt (anzi, innanzi), m which latter forms 
there may probably be traced the effect of the Neo*Latin » which 
availed to reduce the t of the Latm ante ; alongside of them we find 
also ann and nantu But cf also, grendt, Ital grande. In Southern 
Corsican dr for ll is conspicuous — a phenomenon which also connects 
Corsica with Sardinia, Sicily and a good part of Southern Italy 
(see C 2 , and Arch li 135, &c ), also with the northern coast ot 
Tuscany, since examples such as heddu belong also to Carrara and 
Montignoso In the Ultramontane variety occur besides, the 

f henomena of rn changed to r (=rr) and of nd becoming nn (furu, 
tal fomo ; koru, Ital corno ; huannu, Ital auando , vtdennu, Ital. 
vedendo) The former of these would connect Corsican with Sardinian 
{corru, cornu , carre, carne, Ac ) ; the latter more especially with 
Sicily, Ac A particular connexion with the central dialects is given 
by the change of Id into ll (kallu, Ital caldo), — As to phonetic pheno- 
mena connected with syntax, already noticed in B 2, space admits 
the following examples only Cors na vella, una bella, e bella (ebbilla, 
et belha) ; lu lallu, \o gaWo, gran ghtallu , cf Arch 11 136(135,150), 
XIV 185 As Tommaseo has already noted, *om^ is for the Corsicans 
not less than for the Sicilians, Calabrians and the French a termina- 
tion of diminution * e g fratedronu, fratelUno — In the first person 
of the conditional the b is maintained (e g. farehe, farei), as even at 
Rome and elsewhere Lastly, the series of Corsican verbs of the 
derivative order which run alongside of the Itahan series of the 
original order, and may be represented by the example dxsstpeghja, 
dissipa (Falcucci), is to bo compared with the Sicilian senes repre- 
sents by cuadtan, nscaldare, curptdrt, colpire (Arch 11 151) 

3 Dialects of Stctly and of the Neapolitan Provinces — Here the 
temtonos on both sides of the Strait of Messina will first be treated 
together, chiefly with the view of noting their common linguistic 
peculiarities — Characteristic then of these parts, as compared with 
Upper Italy and even with Sardinia, is, generally speaking, the 
tenacity of the explosive elements of the Latin bases (cf Arch 11 
15^, Ac.). Not that these consonants are constantly presen ed 
unmjureu ; their degradations, and especially the NWpohtan 
degr^ation of the surd into the sonant, are even more frequent 
tlian is shown by the dialect as written, but their disapjiearance 
IS comparatively rather rare , and even the degradations, whether 
regard be had to the conjunctures in which they occur or to their 
specific quality, are very different from those of the dialects of Upper 
Italy. Thus, the / between vowels ordinanly remains intact in 
Sicilian and Neapolitan (c g Sicil sita, Neap seta, seta, where m 
the dialects of Upper Italy we should liave seda, sea) , and in the 
Neapolitan dialects it is rwuced to d when it is preceded by n or r 
(e g vtendf, vento), which is precisely a collocation in which the / 
would be maintained mtact m Upper Italy The d, on the other 
hand, is not resolved by elision, but by its reduction to r (e g Sicil. 
virm, Neap dialects veri, vedere), a phenomenon which has been 
frequently compared, perh^ with too little caution, with the d 
passing into rs (d) in the Umbnan inscriptions The Neapolitan 
reduction of nt mto nd has its analogies in the reduction of nc (nh) 
into ng, and of mf into nib, which is also a feature of the Neapolitan 
dialects, and m that of ns into n£ , and here and there we even find 
a reduction of nf mto mb (nf, nv, nb, mb], both m Sicilian and Nea- 
pohtan (e g at Casteltermmi in Sicily ‘mbiernu, inferno, and m the 
Abnizzi cuntbonn’, 'nibonn', confondere, mfondere) Here we find 
ourselves m a series of phenomena to which it may seem that some 
special contributions were furnished by Oscan and Umbnan (nt, mp, 
nc into nd, Sec ), but for which more secure and general, and so to say 
“ isothermal," analogies are found in modem Greek and Albanian. 
The Sicilian does not appear to fit in here as far as the formulae nt 


Sardinian, but with that variety, precisely, which, as we have already 
seen, ought to be separated from the general Sardiman t3rpe. Here 
we might legitimately assume a North-Sardinian and South-Corsican 
type, havmg practically the same relation to Itahan as have the 
Gmlo-Itahan diidects. As to the Cismontane, it has the Tuscan 
accented vowel-syStera, does not alter ttorm, turns If mto J fital. gli), 
and shares with Tuscan the peculiar pronunciation of d between 
vowels, while, together with many of the Tuscan and central dialects, 
it reduces rr to a single consonant. For these reasons, Guameno w 
nght m placing the Cismontane, as Ascolt does for aU the Corsican 
dimects, on the sanje plane as Umbnan, Ac.] 

■ The Ultramontane variety has, however, tela, pilu^ Mi, 
gula, furu, conesponding exactly to the GiUlurese tela, pitu, Ital. 
peh, iddtt, Ital " ello," Lat tilts; hpet, Ital. voce; gula, Ital. gole. 
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and mp are concerned , and it may even be said to go counter to 
this tendency by reducmg nf and ni U>nd,nt{0 g, putUm, pungere , 
tnentu, Ital. me£io', sponsa, Ital, spugna. Yen spontay Nay, 
even m the passing of the sonant into the surd, the Neapolitan dia- 
lects would yield special and important contributions (ror is even 
the Sicihan limited to the case just specified), among wmch we will 
only mention the change of d between vowels mto t in the last 
syllable of proparoxytones U g. Hmtmto, Sicil limitu, umido). and 
ui the formula dr (Sicil and Neap, quatro. Ital quadro, &c ). From 
these senes of sonants changing into surds comes a peculiar featuro 
of the southern dialects —A pretty common charactenstic is the 
regular progressive assimilation by which nd is reduced to mt, ng 
to mt, nib to mm, and even nv also to ntm {m, nb, mb, mm), eg 
Sicil Hnntrt, Neap Sinnere, scendere ; Sicil. chtummu, Neap 
cktummq, piombo , Sicil and Neap, 'mnttdta, mvidia ; Sicii sdnnu, 
sangue. As belongmg to this class of phenomena the Palaeo-lt^c 
analogy {nd mto nn, n), of which the Umbnan furnishes special 
evidence, readily suggests itself Another important common 
characteristic is the r^uction of secondary pj /; into kj {chtanu -s, 
bicil , Neap , &c , Ital piano), i (Sicil Sumt, Neap iummg, fiume), 
of secondary bj to (which may be strengtheneci to ghf) if mitiid 
(SiciI jancu, Neap ^anche, bianco ; Sicil agghtanchtart, imbiancare), 
to I if between vowels (Neap negha, ncbbia, Sicil ntghu, nibbio) , 
of primary pj and bj mto 6 (Sicil siiia, Neap. si 6 da, seppia) or i 
respectively (Sicil Neap, arra^^a, rabbia), for which pheno- 

mena see also Genoese (B. i) Further is to be noted the tendency 
to the sibilation of cj. foi which Sicil jojtzu, ghiaccio, may serve 
as an example {Arch, u. 149) — a tendency more particularly 
betrayed in tipper Italy, but Abruzzan departs from it (cf Abr 
jacce, ghiaccio, vyacccj braccio, &c ) There is a common inclination 
also to elide the initial unaccented palatal vowel, and to prefix a, 
especially before r (this second tendency is found likewise m ^uthem 
Sardinian, &c , see Arch u, 138), eg. Sicil. 'niinntrt, Neap 
‘ndinnere, intendere , Sicil arnccamdrt, l^ap arragamare, ncamare 
(see Arch 11 150) Throughout the whole district, and the adjacent 
territories m Cential Italy, a tendency also prevails towards resolvmg 
certam combinations of consonants by the insertion of a vowel, 
thus combinations m which occur r or I, w or j (Sicd. ktruct, Ital. 
crocc, fildgutu, Ital. flauto, sahvan, salvare, vdrwa, Ital. barba: 
Abr cdlechene, Ital ganghero, SalevHtre, Silvestro, f^ul^mendndg, 
lulminante, jireve, Ital erba, &c , Avellmese garamegna, gramigna , 
Neap dvotro<=‘*dwtro, Ital dlfro, civoza-*ciwza, Ital. gelso, ajetd 
side by side with a^td, Ital et 4 , dde'joaddjo, Ital. odio. &c. , Abr 
'nniv^j^, indlvia, nibhgu, nebbia, (Sc ) , cattdjeve tscattdjve, cattivo, 
gotiele, = *gowle, gold, <Stc. &c , are examples from Molfetta, where is 
also normal the resolution of ik by Sek {nUSekere, maschera, iekdtele, 
scatola, &c ) , cf seddegno, sdegno, m some dialects of the provmce 
of Avellmo In complete contrast to the tendency to get nd of 
double consonants which has been particularly noted m Venetian 
(C I), we here come to the great division of Italv where the tendency 
g^ows strong to gemmation (or the doubling of consonants), especi- 
ally in proparoxytones, and the Neapohtan m this respect goes 
farther than the Siciban {e g Sicil sdggtru, suocero, cinntn, cenere, 
dotpu, dopo , 'nsemmula, insieme, m-simul , Neap dellecato, 
dmcato ; ummeto, umido , dibhole ), — As to the phonetic phenomena 
connected with the syntax (see B. 2), it is sufficient to cite such 
Sicihan examples as mSuna ronna, nesuna donna, alongside of c' t 
donnt, c' d donne , 6 incu jorna, cinque giornt, alongside of chtu 
ghtorna, pto giorm , and the Neapohtan la vocca, la bocca, alongside 
of a bocca, ad buccam, &c 

We now oroceed to the special consideration, first, of the Sicilian 
and, secondly, of the dialects of the mainland 

(а) Sicthan — The Sicilian vocalism is conspicuously etymological. 
Though diffenng m colour from the Tuscan, it 13 not less noble 
and between the two there are remarkable points of contact Ihe 
dominant vanety, represented m the literary dialect, ignores the 
diphthongs of / and of d, as it has been seen that they are ignored 
in SMdmia (B 2), and here also the i and the d appear mtact , but 
the i and the 0 are fittingly represented by t and u ; and with equal 
symmetry unaccented e and 0 are reproduced by t and u. Examples . 
lint, tiene , ndvu, nuovo , ptlu, pelo , mtfmiUa, Ital vendftta, 
lugu, giogo ; agusiu, Ital agpsto , cridtrt, credere ; vinntn, Ital 
vSndere , stra, sera , vina, vena , suh, Ital sole , ura, ora , furma, 
Ital fprma In the evolution of the consonants it is enough to add 
here the change of /; into ghj {e g figghtu, Ital figho} and of ll into 
dd {e g gadd*f, Ital. gallo) As to morphology, we will confine our- 
selves to pointmg out the masculine plurals of neuter form (/* 
pastura, h martnara) For the Sicilian aialect we have a few frag- 
ments going back to the 13th century, but the documents are 
scanty until we come to the I4tti century 

(б) Dialects of the Neapolitan Mennland — The Calabrian (by which 
is to be understood more particularly the vernacular group of toe 
two Farther Calatoias) may be fairly considered as a contmnatioo 
of the Siciliaa type, as is seen from the followup examples ;• 
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‘ [Traces are not lacking on the mamland of ni becoming nd, 
not only m Calabria, where at Cosenza are found, eg chtdncere, 
Ital. piangere, manetare, but also in Sannio and Apulia . chtance, 
tnonce, Itm mungere, in the province of AveDino, piinet Ital (iu) 
pungi, at Brindisi In Sicily, on the other hand, can be traced 
examples of nd nk nt mp becoming ni ng nd mh) 


cuore ; petra', fimmtna, iemmB : voce ; unure, onore figghiu, 

figho , spadde, spalle , inzza, treccia. Both Sicilian and Calabrian 
IS the reducmg of rl to rr (Sicil. parrari, Cal parrare, parlare, Ac ) 
The final vowel -0 is reduced to -1, but is preserved m the more 
southern part, as is seen from the above examples Even the h tor 
S ^fj, as m htm (Sial, iurt, fiore), which is characteristic in Calabrian, 
has Its forerunners m the island (see Arch li 450) And, in the 
same way, though the dominant varieties of Calabna seem to cling 
to the mb lit sometimes happens that mm takes the form of mb 
tmbtscare = Sicil ’mntiscan ^mmischiare’, Ac ) and nd, as opposed 
to the mm, nn, of the whole of Southern Italy and Sicily, we must 
remember, firstly, that certain other varieties have, e g granne, 
Ital grande, and chtummu, Ital piombo ; and secondly, that even 
in Sicily (at Milazzo, Barcelona, and as far as Messina) clistncts are 
to be found m which nd is used Along the coast of the extiemc 
south of Italy, when emoe we have passed the mterruptions caused 
by the Basihsco type (so called from the Basilicata), the Sicilian 
vocalism agam presents itself in the Otrantine, especially in the 
seaboard of Capo di Leuca In the Lecce variety of the Otrantine 
the vocalism which has ju.st been described as Sicihan also keeps 
its ground m the mam (cl. Morosi, Arch iv) . stra, sera, Mtu, 
ohveto , ptlu ; ura, ora , dulure Nay more, the Sicilian pheno- 
menon of Ij mto ghj {figghtu. ^ho, Ac ) is well marked in Terra 
d’Otranto and also m Terra ai IBan, and even extends through the 
Capitanata and the Basilicata (cf D' Ovidio, Arch iv x^^tbo) 
As strongly marked m the Terra d' Otranto is the insular phenomenon 
of U mto ^ {dr), which is also very widely distributed through the 
Neapohtan terntones on the eastern side of the Apennines, sending 
outsnoots even to the Abruezo But m Terra d’ Otranto we are 
already m the midst of the diphthongs of i and of d, both non- 
positional and positional, tlie development or permanence of which 
18 determmed by the quahty of the unaccented final vowel,— as 

f enerallv happens m the dialects of the south The diphthongs of 
and 0, determined by final -t and -u, are also charactenstic of 
central and northern Calabria {vtecchtu -t, vecchio -a, vecchta -e, 
vecchia -e , buonu -1, bona -e, Ac. Ac ). Thus there comes to be a 
treatment of the vowels peculiar to the two peninsulas of Calabria 
and Salent The diphthongal product of the o w heie ue 1 he 
following are examples from the Lecce vanety of the dialect core, 
pi cuert ; metu, mtett, mete, mieto, mietl, micte (Lat mitere) , 
sentu, stentt, sente , olu, udh, ola, volo, voli, vola , mordu, muerdt, 
morde. The ue recalls the fundamental 1 eduction which belongs to 
the Gallic (not to speak of the Spanish) regions, and stretches 
through the north of the Terra di Ban, Mvhere there are other diph- 
thongs curiously suggestive of the Gallic ‘ eg o,t Bitonto alongside 
of luechg, luogo, sugnng, sonno, we have the ot and the at from t or e 
of the previous phase {vgdotne, vicino), and the uu from 0 of the 
previous phase {anaurg, onore), besides a diphthongal disturbance 
of the d. Here also occurs the change of d Into an e more or less 

K re (thus, at Cisternino, scunsulite, sconsolata , at Canosa di 
glia, arrudte, amvata , n^ghipe, “ m capa," that is, m capo) , to 
which may be added the continual weakening or elision of the 
unaccented vowels not only at the end but in the body of the word 
(thus, at Bitonto, vendett, spranz). A similar type meets us as we 
cross into Capitanata (Ccrignola grattg and gret-, creta (but also 
ptttg, piede, Ac), coutf, coda (but also fourg, fuori, Ac); vgtnf, 
vino, and similarly pgtlg, pelo (Neap, ptlo), Ac , fughg, fuoco , 
cargtdtg, canto, parld, parlare, Ac ) ; such forms being apparently 
the outposts of the Abruzran, which, however, is only reached 
through the Mohse — a distnct not very populous even now, and 
still more tbmly peopled m bygone days — whose prevailing forms 
of speech in some measure interrupt the histoncal continuity of the 
dialects of the Adriatic versant, presenting, as it weie, an irruption 
from the other side of the Apennines In the head valley of the 
Molise, at Agnone, the legirimate 'precursors of the Abruzzan 
vernaculars reappear {fedfa, fava, stufedte and -uote, stufo, annojato, 
fed, fare , chteeza, piazza,, chtegne, piangere, cuene, cane ; puole, 
palo, pruote, prato, cuone, cane ; vetre and vatre. vero, motle, melo, 
and similarly voive and veive, vivo ; deune, aono, deuva, doga , 
mtnaure, mmore ; cuerpe, corpo, but cuotte) The following are pure 
Abruzzan examples (t) From Bucchianico (Abnizzo Ciienor^ ; 
vetvg, vivo ; rrajg, re ; allaure, allora , craune, corona | ctrend, 
cercare; mdlg, male; grinng, grande, quinne; but ‘nsultate, 
msultato ; strode, strada (where again it is seen that the reduction 
of the d depends on the quality of the final unaccented vowel, and 
that It is not produced exclusively by t, which would give nse to a 
further reduction • sctllartte. scellwati , amptre, impAn) (2) Fiom 
Pratola Pehgna (Abruzzo Ulteriore II ) majg, mia ; 'naure, onore , 
’njundte, inguriata , desperdte, disperata (alongside of vennecd, vendi- 
care). It awost appears that a continuity with Emilian t ought to be 
established across the Marches (where another irruption or greater 


> It should, however, be noticed tliat there seem to be examples 
of the d from 4 m the eouthem dialects on the Tyrrhenian side 
texts of Serraca d'Ischia give : mancete. mangiata, mareUte, man- 
tata, manneto, mandato; also lsaMe=Neap. tanno, allora As to 
the diphthong^, we should not omit to mention that some of them 
are obviously of comparatively recent formation Thus, examples 
from Cengnola, such as Igvgttg, ohveto, come frpm *oltvitu (cf l.ecc. 
leitu, Ac ), that is to say, they are posterior to the phenomenon of 
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“ Italianity " t«ikcn piuca , a thurd ot more dobioas origin has 
been indicated for Venice^ C. i) ; see Arch, ii 445 A negative 
charaotenstic for Abruezan «s ^ tibeenoe of the change in the 
third syllable oi the eosnbiiuitipns ipl, U, (mto A;, />, S) and the 
reason seems evident Here the 67 and themselves appear to 
be modem or of recent reduction^Hiie ancient formulae sometimes 
occurring intact (as in the Bergamasc for Upoear Italy), » g pldmja 
and prdnje aloe^ide of ptdnfc, pia^ere, branght adcmgside of 
biatighe, bianco <Fr. btanc), fhtme and frwne alongme fiume, fiume 
To the south of the Abruzxi begins and in the Abruaxi grows pro> 
mment that contrast in regard to the formulae alt aid (resolved in 
the Neapohtan and Sicilian mto out, &c , just as m the Piedmontese, 
&c ), by which the types cUdare, aJtare, anid caUg, caldo, aie tieached ^ 
Fat the rest, when the ocmditton and oonnexions of the vowel system 
still letamed by so large a proportion of the dialects of the eastern 
vereant of the Neapoutan Apennines, and the difference which 
exists in regard to the preservatKin of the unaccented vowels between 
the Ligunan and the Gallo-Itahc forms ci ^Mech on the other 
versant of the northern Apennines, ore considered, one cannot fail 
to see bow mucti justice there is in the iongitudmal or Apcnmnian 
partition of the Itahan dialects indicated by Dante — ^But, to con' 
tinue, in the Basilicata, which drains mto the Gnlf of Taranto, and 
may be said to he within the Apennines, not only is the elisran of 
final unauiceated vowels a prevailing characteristic ; there are also 
frequent ehsions of the unaccented voweb withm the word. Thus 
at Matera . stntmn la fenm cMssa cdt, sentendo la femma qnesta 
cosa , dtspfAt, chaperata , at Saponara dS Gnimento uomnn' 
sairatt, uomuu acellerati : ♦uurtfa, vendetta — But even if we return 
to the Mediterranean versant and, leaving the Sicihan type of the 
Calatirias, retrace our steps till vre pass into the Neapolitan pure 
and simple, wa find that even m Naples the unaccented final vowels 
behave badly, the labial turning to g iptrllg, bcllo) and even the a 
{beUi) bemg greatly weakened. And here occurs a Palaeo-Italic 
instance which is worth mention while Latin was accustomed to 
drop the u of its nonunative only in presence of r {genet from •gener- 
u-s, vtr from ♦vir-u-s ; cf the Tuscan or Italian apocopated forms 
v<l»«er = vOnere, ueiwier a venneno, &c ), Oscan and Umbnan go much 
farther : Oscan, hiiiz = *lv>rt-u e, Lat. hortus , Umbr. pthax, piatus , 
emps, emptus, Soc In Umbrian inscriptions we find u alternatmg 
with the a of the nom sing fern, and plur neat. In complete 
contrast with the hiciltan vog^sm is the Neapolitan e for unaccented 
and particularly final t of the Latin and Neo-Latm or Itahan phases 
(« g vtene, vieni , cf. tnfra), to say nothing further of the regular 
diphtliongization, within certam limits, of accented s or 0 in position 
(apterlg, aperto, fern aperta ; muffrig, morto, fern morta, &c ) — 
in the quasi-morphoiogical domain it is to be noted bow the Siculo* 
Calabrian u for toe ancient S and ti, and the Sicuio-Calabnan t for 
the anaent i, i, are also still found m the NeopoUtan, and, in parti> 
cuJar, that tliey alternate with 0 and s in a manner tliat is determined 
by the ditferonce of termination Thus cosetore, cucitore, pi eosetwe 
(1 e coseturtf tho *4 jiassing into e m keepmg with the Neapohtan 
characteiistic already mentioned) ; r««se, It^. rosso, -* , rossa -e, 
ital rossa 'e ; node, iioce, pL nti6e ; cre^, 10 crodo , ertde (*cndi), 
iu ciedi , crede, egh credo , ntgre, but negra. 

Passing uww to a cursory mention of purely morphological pheno- 
mona, we begm with that form which is r^erred to the Latm plu- 
perfect (see A I, B 2), but which hero too performs the functions of 
tho conditional. Examples from the living directs of (i) Caiabna 
Citenore are faceru, farea (Castroviilari) ; tu te la collerre, tu te 
I’acolloresti (Cosenz^ ; VaUetthra^ I'acootterebbe (Grimaldi) ; and 
from those of (2) the Abruati, vuUr', ’/orrei (Castdh) ; dire, darel 
(Atessa) ; candlrt, cauterei. Foi tho dialects of the Abmeei, we 
can chock our observations by examples from the oldest chronicle 
of Aquila, as »om hablra lassato, non avr^jbe lasciato (str 180) 
(cf. negata, Ital negherei, in old MS. of the Marches). There are 
scBAo interesting remains (more or less corrupted both in form and 
usage) of ancient consonantal torminations which have not yet 
been Buibciontly studied : s’ mcancapUt, s' iucaricava, -abat (Basili- 
cata, Senise) , ebbth, ebbe (ifc.) , aviadt, aveva (Calabria, Grimaldi) : 
orrwandt, (univd {16.) The last example also gives the -om of 
the 3rdpers. sing perf, of the first conjugation, which still occurs in 
Sicily and between the horns of the Neapolitan mainland In the 
Abruezi (and m the Ascolan district) the 3rd person of the plural 
IS m process of di'^appearing (the -no having mllen away and the 
precediog vowel liemg obscured), and its function » assumed by 
the 3rd person singular, cf C i.» The explanation of the Nea- 
vowel change by which the formn 1 a~l-« he<»me i-n And, still m 
the same dialect, in an example like grlffg, creta, the ej seetns perhaps 
to be recent, for ‘toe reason that another (, denved from an original 
I (Lat 1), IS treated m the same way piede, Ac ) As to 

examples from Agnone like puole, pate, there stin wrists a plural 
pjile which points to the phase *-f^h 

* We •ihoiild here men'rion that ratlu is also found m the Vaca- 
bolano Staliano^ and further oooars m Capitanata. 

» This is denved m reality irom the Latin termination -unt, 
which is reduced phonetically to -M, a phenomenon not confined to 
the Abruzzi ; cf. /amn, Ital fannOj L«t. /eewnf, at Noroia ; ensetu, 
Ital. crescono, Lat. ereseunt, Ac., at Rteti. And examples are also 
to be found m ancient Tuscan 


'politan feums songhg. 10 sono, esfi sono, donghg, io do, sionghg, io sto. 
as also of the enchtic of the end person plurm whicn exfets, e g m 
the Sied. avisstvv, Neap, avtslevg, aveste, has been correctly mvea 
more than once. It may be remarked in douclurioa that this Neo- 
Latin region keeps company ■with the Rumanian m ntaintaining uj 
targe use the •ora derived from the ancient neuter plurals of the 
type iempora , SicU, j6cura, giuochi Calabr ni^ra, Ahruzz 
nidere, nl^ Neap Mola ( = -ra), orti, Capitanata dcurg, aglu, Apulian 
aciadere {Tarantme atfddtri), nccelh, Ac. It is in tofa region, and 
more particularly in Capua, that we can trace the first appearance 
of what cam definitely be called Italian, as shown In a l^tm legal 
document of the year 960 (sno co kelle ierre per kelle fint gMi k* content 
Irenta annt lepossette parte StmcH BenedtvH, Ital " so che quelle terre 
per quei conlmi che qui oontiene trept 'anm le possedette la parte 
di S Benedetto and belongs more precisely to Capua The 
so-called Carta Rossanest (Caiabna), wntten m a mixture of Latm 
and vulgar tongue, belongs to the first decades of the lath century ; 
while a document of Fondi ^aaapasua.) m the vulgar tongue goes 
back to the last decades of the same century Neapohtan docu- 
ments do not become abundant till the 14th century The same 
13 true of the Abnizzi and of Apuha ; in the case of the latter the 
date should perhaps be put even later 

4 Dialects of Umbrta, the Marches and the Province of Rome — 
The phenomena characteristic of the Gallo-Italian dialects can be 
traced in the northern Marches in the dialects not only of the pro- 
vinces of Pesaro and Urbmo [Arch, gtott u 444), where we note 
also the constant dropping of the final vowels, strong ehsions of 
accented and unaccented vowels, the suffix -artu becommg -er, Ac , 
but also as far as Ancona and beyond As in Ancona, the double 
consonants are reduced to suigle ones , there arc strong disions 
[breta, Ital berretta , bhn, Ital bellino , figurte, Ital " figuratl " , 
vermne, Ital verme, " verminc," Ac ) , the -k- becomes g , the s, f 
At Jesi -f- and -k- become d and g, and the g is also found at Fabriano, 
though here it is modified in the Southern fashion [spta-sptga, 
Ital spica) Examples are also found of the dropping of -d- primary 
between vov/els • Pesaran rdtea, Ital radita , Faor peo, Ital mode, 
which are noteworthy in that they mdicate an isolated Gallo- 
Itahan phenomenon, which is. further traceable m Umbna [teacchia — 
ped-, Ital orma ; rdtea and raice, Ital radice ; triibio, ItaJ torbido ; 
frdeto, Ital fracido , at Rieti also the dropping of the -d- is normal 
veo, Ital vedo ; fidtu, Ital fidato, Ac. , and here too is found the 
dropping of miti^ d for syntactical reasons dnte, Ital dente. from 
/« [a^lnte) According to some scholars of the Marches, the e lor a 
also extends as far as Anconca , and it is certainly contmuetl from 
the north, though it is jrrecisely in the territory of the Marches that 
Gallo-Itaiian and Abiuzzan come mto contact The southern 
part of the Marches (the basin of the Tronto), after all, is Abruzzan 
in charactei But the Abruzzan or Southern phenomena m general 
are widely diffused throughout the whole of the re™n comprising 
the Marches, Umbria, Lalium and Aquila (for ‘toe territory of 
Aquila, belonmng as it does both geogiaphically and politically 
to the Abruzzi, is also attached linguistically to this group), which 
with regard to certain phenomena includes also that part 01 1 uscany 
Ij'ing to the south of the southern Ombrone Further, the Tuscan 
dialect strictly so called sends mto the Marches a few of its char- 
acteristics, and thus at Arcevia we have the pronunciation of -< 5 - 
between vowels as S (fdrmesce, Ital forbici),’* and Ancona has no 
changes of tonic vowels determmed by the final vowel Again, 
Umlma and the Sabine territory, and some parts of the Roman 
territory, are connected with Tuscany by the phenomenon of -ajo for 
-artu (m^snofo, Ital mugtiaio, Ac ). But, to come to the Abruzzan- 
Southem phenomena, we should note that the Abruzzan ll for Id 
extends into the central region (Norcia cullu, caldo ; Rome 
anecalla, nscalda . the phenomenon, however, occurs also m Corsica): 
and the assimilation m nd into nn, and of mb into mm stretches 
through Umbria, the Marches and Rome, and even crosses from 
the Roman province mto southern TusCany (Rieti * quanno, quando , 
Spoloto • comannava, comandava ; Assiri ptagnenno, piangendo ; 
Sanseverino Marches t>tagnenne, ’mmece, mvece (imbwe) ; Fabn- 
ano : «enneca(>se, vennicarsi , Osimo ' monno, mondo , Rome 
fronna, fronda ; ptommo, piombo . Pitigliano (Tuscany) quanno, 
fnagnenno) It is curious to note, side by side with this phenomenon, 
m the same districts, that of nd for xfi, which we still find and which 
was more common hi the past {affando, affanno, Ac , see Zettschnft 
far roman PhiM xxii. 510) Even the diphthongs of the e and the 
o m position axe largdy represented Examples are — at Norcia, 
Hempt, uoccks, stuortu . Assisi and Fabriano * ttejnpo , Orvieto 
tsempo, herra, le tuorie, Ii torti, and even duonna The change of 
preconsonantal I into r, so fr^uent throoighout this region, and 
particularly characteristic of Rome, is a phenomenon common to 
the Aquilan dialect Similar facts might be adduced m abundance. 
And it is to be noted that the features common to Umbro-Roman 
and the Neapolitan dialects must have been more nianteOus m the 
past, as this was the repon where the Tuscan current met the 
southern, and by reason of its superipr cultuxe gradually gamed the 

* [This reeoliittoa of ^ by If, or by a sotod very near to f, is, how- 
ever, 41 Rooufii phenomenon, found ui some parts of Apulia (Mob 
fettese lausta, ^uce, Ac ), Mid aSso heard in pants of SieiHy}. 
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jisceo(Uncy!.? Typical for the whole dihtoct ^exc^t the Marche$I 
is the redaction to i (and later to of W and of / initial, when followed 
by t or » [Velletri, funo, tuce ; Sora, Tuna, Ital luna, jxtM, Ital. 
lima; metica, Ital mollica, b^, Ital. belh^ bello, in vulgar Latin 
Mitt, bat btUa, bella, i!tc.)o The phonologicid connexions between 
the Northern Umbnan, the Aretme, and the GaUo-Itahc type have 
already been indicated (B. 2). In what relates to. morpholo^, the 
-orHo ot the 3rd pers pltir of the perfect of the first con]ugation has 
been poised out aa an essentiai peculianty of the Umhro-Roman 
territory; but even this zt ifhares with the Aquxla vemaoulajrs, 
which, morooyer, extend it to the other conjugations (cmtdmo, 
hmdrono, &c ) , exactly like the -6 of th^rd person singular Further, 
this termination is found also in the Tuscan dialects 

Throughoutalmost the whole district should b® noted the distinction 
between the masOuhne and neuter substantive, expressed by means of 
the article, the distmchon bemg that the neuter substantive has an 
abstract and indetermmate significa.tiou , eg at S, Gmesio, m the 
Marches, lu pesce, but to pesce, of fish in general, as food, &c , at Sora 
ie w6trf, the sheet of glass, but /f wfirf, glass, the material, or^pnal 
substance ** As to the infiection of verbs, there is iu the ancient texts 
of the region a notable prevalence of perioct form in the formation 
of the imperfect conjunctive ; toliesse, Ital togliesse , sosUnesse, Ital 
sostenesso , conubbessero, Ital conosccsser^ 9cc In the northern 
Marches, we should note the preposition so, Ital con (so ho, Ital con 
lei), going back to a type similar to that of the Ital “ con-esso " 

In a large part of Umlum an m or J is prefixed to the sign 
of the dative f'O a lui, m-al re, al re , * which must be 
remains of the auxiliary prepositions tnt(us), a{m)pud, cf Prov 
amb, am (cf Arch 11 444-446) By means of the senes of 

Peruginc texts this group of dialects may be traced back with 
confidence to the 13th century, and to this region should also 
belong a " Confession," half Latin half vernacular, dating from 
about the iith century, edited and annotated by Flechia (Arch 
vu 121 sqq) The " chronicle " of Monaldeschi has been already 
mentioned The MSS of the Marches go back to the beginning of 
the 13th century and pierhaps still furtlier back. For Roman (see 
Monaci, Rendtc. dell'Accad. det Ltncet, xvi 103 sqq j there is a short 
mscnption of the nth century To the 13th century belongs the 
Ltber ht^tonarum Romamrum (Monaci, Arckivto drlla SoctelA rom 
dt storta patrta, xn , and also, Rendtc det Ltncet, 1 94 sqq ), and 
to the first half of the same century the Formole volgart of Ramen 
da Perugia (Monaci, %b , xiv 208 sqo ) There are more abundant 
texts for all parts of this district m the 14th century, to which also 
belongs the Crontca Aqmlana of Buccio di Ranallo, republished by 
De Bartholomaeis (Rome, 1907) 

D. Tuscan, and the Literary Language of the ItalianSt 

We have now only to deal with the Tuscan territory. It is 
bounded on the W by the sea. To the north it terminates with 
the Apennines , for Romagna Toscana, the strip of country on 
the Adriatic versant which belongs to it admimstratively, is 
assigned to Emiha as regards dialect. In the north-west ilso 
the Emilian presses on the Tuscan, extendiiig as it does down the 
Mediterranean slope of the Apennines m lainigiana and Garfag- 
nana. Intrusions which may be called Emilian have also been 
noted to the west of the Apennines m the district where the 
Amo and the Tiber take their rise (Aretme dialects) ; and it has 
been seen how thence to the sea the Umbrian and Roman 
dialects surround the Tuscan. Such are the narrow limits of the 
“ promised land ” of the language which has succeeded and was 
worthy to succeed Latm m the histoiy of Itahan culture and 

^ There is therefore nothmg surpnaing in the fact that, for 
example, the chronicle of Mon^deschi of Orvieto (14th century) 
HhoulU indicate a form of speech of which Muraton remarks ' 
" Romams tunc famiharis, mmirum quae m nonnuUis accedebat ad 
Neapohtanam seu vocibus seu pronuntiatione." The atl mto at/, 
Ske (at/ro, motto), which occur in the well-lmown Vita dt Cola dt 
Rtemo, examples ot which can also be found m some comers of the 
Marches, and of which there are also a few traces m Latium, also 
shows Abruzzan affinity. The phenomenon occurs also, however, 
m Emilian and Tuscan. 

® A distinction between the masculine and the neuter article can 
also be noticed at Naples and elsewhere in the southern r^;ion, 
where it aounctunea occurs that the initial consonant of the sub- 
stantive is difierently determined accordmg as the substantive itself 
IS conceived as masculine or neuter , thus at Naples, neut to bero, 
masc to veto, il vero." &c ; at Cerignola (Capitanata), u mnugghte, 
*' il itteglio,” side by side with u motsf " il mese " The difference u 
evidently to be explained by the faci that the neuter article originally 
ended in a consonant l-d or -c ? ; see Merlo, 2tettscbrtft fUr roman. 
Phtlol XXX. 449), which was then assimilated to the initial letter 
d{ the substantive, while the masculme article ended in a vowel 

* This second is ootatnion to the opposite valley of the 

Metauioi land.appMVs larger soath m the fiwm of me , — Camermo * 
me tu feitu, nel petto, me Lu Seppurgru, al Sepolcxo. 


civilization,— -tbe land which comprises Eloience, Sieoa, Lucca 
and Pisa, The Tuscan type m^y be best described by the 
m^ative method. There do not exist m itj on the one hand, any 
of those phenomena which the other dialectal types of Italy 
mainly di6Eer from the Latm base (such as frequent 

elision of unaccented vowels; ba^^gua; ; nn^ttd, &c.) 
nor, on the other hand, is there any series of alterations of the 
Latin base pecuiiar to the 'Puses n. 'This twofold negative 
descnption may further serve ior the Tuscan or literary Italian 
as contrasted with all the other Neo^Latin languages , indeed, 
even where the Tuscan has a tendency to alterations common to 
other types of the family, it shows itself more sober and .self* 
deanying— ^s may be seen in the reduction of the t between 
vowefs into d or of ^ (1%) between vowels into g, which m Italian 
affects only a small part of the lexical swies, while in Proven9aI 
or Spanish it may be said to pervade the whole (e.g. Prov. aiid 
Span, mudar, ItaL tmUare ; Prov. segur, Span, seguro, Ital. 
suurof. It may consequently be affirmed without any partiality 
that, in respect to histm-ical nobility, the Italian not only hol<^ 
the ffrst raaik among Neo*Latin languages, but almost constitutes 
an intermediate grade between the ancient or Latm and tlie 
modem or Romance. What has just been said about the Tuscan, 
as compared with the other dialectal types of Italy, doe.s not, 
however, preclude the fact that m the various Tuscan veins, 
and especially in the plebeian forms of speech, there occur 
particular instances of phonetic decay , but thchc must of 
ncce.ssity be ignored in so brief a sketch as the present. We 
shall confine ourselves to noting — what has a wide territorial 
diffusion — the reduction of c (k) between vowels to a mere 
breathing (e.g. fUdho, fuooo, but poreo), or even its complete 
elision ; the same phenomenon occurs also between word and 
word (eg la hasa, but in casa), thus illustrating anew that 
syntactic class of phonetic alterations, either qualitative or 
quantitative, conspicuous in this region, also, which has been 
already discussed for msular and southern Italy (H. 2 , C. 2, .3), 
and could be exemplified for the Roman region as well IC. 4). 
As regards one or two individual phenomena, it must also be 
confessed that the Tuscan or literary Italian is not so well 
preserved as some other Neo-Latin tongues. 'Ihus, French 
always keeps m the beginning of words the Latin formulae cl, 
pi, fi (clef, plautr, fleur, m contrast with the Italian chtave, 
ptacere, fwre ) ; but the Italian mokes up for this by the greater 
vigour with which it is wont to resolve the same formula within 
the words, and by the greater symmetry thus produced between 
the two series (m opposition to the French clef, clave, we liave, 
for example, the French ml, ock) ; whereas, in the Italian, 
chica/e and occhto correspond to each other). The Italian as 
well as the Rumanian has lost the ancient sibilant at the end 
(-S of the plurals, of the nominative smgular, of the 2nd persons, 
&c ), which throughout the rest of the RomaiKe area has been 
preserved more or less tenaciously , and consequently it stands 
lower than old Provem^l and old French, as far as tme declension 
or, more preasely, the functional distinction between the forms 
of the casus rectus and the casus obltquus is concerned. But 
even m this respect the superiority of French and Provenyal 
has proved merely transitory, and in their modern condition 
all the Neo-Latin forms of speech are generally surpas.sed by 
Italian even as regards the pure gramniaticai consistency of the 
noun. In conjugation Tuscan has lost tliat tense which for the 
sake of brevity we shall continue to call the pluperfect indicative ; 
though it stiU survives outside of Italy and in other dialeqtal 
types of Italy itself (C. 5^ ; cf. B. 2). It has also lost the fuiurum 
exaclum, or perfect subjunctive, which 1$ found m Spanish and 
Rumaman. But no one would on that account maintain that 
the Italian conjugation is less truly Latin than the Spanish, 
the Rumanian, or that of any otibier Neo-Latin language. It 
IS, on the contrary, by far the most distinctively Latin as regards 
the tradition both of form and function, although many effects 
of the prinapleof analogy are to be observed, sometimes common 
to Italian with the other Neo-Latm languages and sometimes 
peculiar to itsdf. 

those who find it hard to believe In the ethnological explanation 
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of linguistic varieties ought to be convinced by any example 
so clear as that which Italy presents m the difference between 
the Tuscan or purely Italian type on the one side and the Gallo- 
Italic on the other. The names in this instance correspond 
exactly to the facts of the case. For the Gallo-Italic on either 
side of the Alps is evidently nothing else than a modification — 
varying in degree, but always very great — of the vulgar Latin, 
due to the reaction of the language or rather the oral tendencies 
of the Celts who succumbed to the Roman civilization. In 
other words, the case is one of new ethnic individualities arising 
from the fusion of two national entities, one of which, numerically 
more or less weak, is so far victorious that its speech is adopted, 
while the other succeeds m adapting that speech to its own habits 
of utterance. Genuine Italian, on the other hand, is not the 
result of the combination or conflict of the vulgar Latin with other 
tongues, but is the pure development of this alone. In other 
words, the case is that of an ancient national fusion in which 
vulgar Latin itself originated. Here that is native which m the 
other case was intrusive. This greater purity of constitution 
gives the language a persistency which approaches permanent 
stability There is no Old Italian to oppose to Modem Italian 
in the same sense as we have an Old French to oppose to a 
Modern French It is true that in the old French writers, and 
even in the wi iters who used the dialects of Upper Itdy, there 
was a tendency to bring back the popular forms to their ancient 
dignity ; and it is true also that' the Tuscan or literary Italian 
has suffered from the changes of centuries ; but nevertheless it 
remains undoubted that in the former cases we have to deal with 
general transformations between old and new, while in the latter 
It is evident that the language of Dante continues to be the 
Italian of modem speech and literature. This character of 
invariability has thus been in direct proportion to the purity of 
its Latin origin, while, on the contrary, where popular I^tin has 
been adopted by peoples of foreign speech, the elaboration which 
it has undergone along the lines of their oral tendencies becomes 
always the greater the farther we get away from the point at 
which the I^tin reached them, — m proportion, that is, to the 
time and space through which it has been transmitted in these 
foreign mouths.* 

As for the primitive seat of the literary language of Italy, not 
only must it oe regarded as confined within the limits of that 
narrower Tuscany already described ; strictly speaking, it must 
be identified with the city of Florence alone. Leaving out of 
account, therefore, a small number of words borrowed from other 
Italian dialects, as a certain number have naturally been borrowed 
from foreign tongues, it may be said that all that was not Tuscan 
was eliminated from the literary form of speech. If we go back 
to the time of Dante, we find, throughout almost all the dialects of 
the mainland with the exception of Tuscan, the change of vowels 
between singular and plural seen in paese, patsi ; quello, qmUi , 
amore, amurt (see B i , C. 3 ^) , but the literary language 
knows nothing at all of such a phenomenon, because it was 
unknown to the Tuscan region But in Tuscan itself there were 
differences between Florentine and non-Florentine , in Florentine, 
c g It was and is usual to say unto, giunto, punto, while the non- 
Florentine had it onto, gtonto, panto, (Lat. unctu, &c,); at 
Florence they say ptatsa, meixo, while elsewhere (at Lucca, Pisa) 
they say or used to say, ptassa, mtiso. Now, it is precisely the 
Florentine forms which alone have currency in the literary 
language 

In the ancient compositions in the vulgar ton^e, especially in 
poetry, non-Tuscan authors on the one hand accommodated 
their own dialect to the analogy of that which they felt to be the 
purest representative of the language of ancient Roman culture, 
while the Tuscan authors in their turn did not refuse to adopt 
the forms which had received the rights of citizenship from the 

' A complete analogy is afforded by the history of the Aryan or 
Sanskrit language m India, which m space and time shows always 
more and more strongly the reaction of the oral tendencies of the 
aboriginal races on whom it has been imposed. Thus the PaU pre- 
sents the ancient Aryan org^ism m a condition analogous to that of 
the oldest French, and the ftaknt of the Dramas, cm tiae other hand, 
m a condition like that of modem French 


I literary celebrities of other parts of Italy. It was this state of 
matters which gave rise in past times to the numerous disputes 
about the true fatherland and origin of the literary langu^^e of 
the Italians. But these have been deprived of all right to exist by 
the scientific investigation of the history of that language If 
the older Italian poetry assumed or mamtained forms alien to 
Tuscan speech, these forms wwre afterwards gradually eliminated, 
and the field was left to those which were purely Tuscan and 
indeed purely Florentine. And thus it remains absolutely true 
that, so far as phonetics, morphology, rudimental syntax, and m 
short the whole character and material of words and sentences 
are concerned, there is no literary language of Europe that is 
more thoroughly characterized by homogeneity and oneness, as 
if it had come forth in a single cast from the furnace, than the 
Italian. 

But on the other hand it remains equally true that, so far as 
concerns a living confidence and uniformity in the use and style 
of the literary language — that is, of this Tuscan or Florentine 
materia) called to nourish the civilization and culture of all the 
Italians — the case is not a little altered, and the Italian nation 
appears to enjoy less fortunate conditions than other nations of 
Europe. Modern Italy had no glowing centre for the life of the 
whole nation into which and out of which the collective thought 
and language could be poured m ceaseless current for all and by 
all Florence has not been Pans. Territorial contiguity and the 
little difference of the local dialect facilitated in the modern 
Rome the elevation of the language of conversation to a level 
with the literary language that came from Tuscany. A form of 
speech was thus produced which, though certainly destitute of 
the grace and the abundant flexibility of the Florentine, gives 
a good idea of what the dialect of a city becomes when it makes 
itself the language of a nation that is ripening its civilization in 
many and dissimilar centres. In such a case the dialect loses its 
slang and petty localisms, and at the same time also somewhat 
of Its freshness ; but it learns to express with more conscious 
sobriety and with more assured dignity the thought and the 
feeling of the various peoples which are fused m one national 
life. But what took place readily in Rome could not with equal 
ease happen in districts whose dialects were far removed from 
the Tuscan. In Piedmont, for example, or m Iximbardy, the 
language of conversation did not correspond with the language of 
books, and the latter accordingly became artificial and laboured 
Poetry was least affected by these unfortunate conditions ; for 
poetry may work v^ell with a multiform language, where the need 
and the stimulus of the author’s individuality assert themselves 
I more strongly But prose suffered immensely, and the Italians 
had good cause to envy the spontaneity and confidence of foreign 
literatures— of the French more particularly. In this reasonable 
envy lay the justification and the strength of the Manzoni 
school, which aimed at that absolute naturalness of the 
literary language, that absolute identity between the language 
of conversation and that of books, which the bulk of the 
Italians could reach and maintain only by naturalizing them- 
selves m the living speech of modem Florence. The revolt of 
Manzoni against artificiality and mannerism in language and 
style was worthy of his genius, and has been largely fruitful 
But the historical difference between the case of France (with the 
colloquial language of Paris) and that of Italy (with the colloquial 
language of Florence) imphes more than one difficulty of 
principle ; in the latter case there is sought to be produced by 
deliberate effort of the hteratt what in the former has been and 
remains the necessary and spontaneous product of the entire 
avihzation. Monzom’s theories too easily lent themselves to 
deplorable exaggerations ; men fell into a new artificiality, a 
manner of writing which might be called vulgar and almost slangy. 
Tlie remedy for this must lie in the regulating power of the labour 
of the BOW r^enerate Italian mtellect,-~a labour ever growing 
wider in its scope, more assiduous and more thoroughly united. 

The most anaent document in the Tuscan dialect is a very 
short fragment of % jongleur’s sos^ (isth century \ see Monaci, 
CresUimMia, 9-10). After that there is nothing till the X3th 
century. P. Santini has published the important and fairly 
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numerous fragments of a book of notes of some Florentine 
bankers, of the year 1211. About the middle of the century, our 
attention is arrested by the Memortalt of the Sienese Malaga di 
Spinelb. To 1278 belongs the MS. in which is preserved the 
Pistojan version of the Trattati morali of Albertano, which we 
owe to Sofredi del Grathia The Riccardian Tristano, published 
and annotated by E G. Parodi, seems to belong to the end of the 
13th and begmning of the 14th centuries For other 13th- 
century writings see Monaci, op. at, 31-32, 40, and Parodi, 
Gtomale stortco della letteratura ttaltana, x 178-179. For the 
question concerning language, see Ascoli, Ar^ gloti. i. v. et 
seq. ; D’ Ovidio, Le Correztont at Promesst Spost e la queshone 
deUa Itngua, 4th ed. Naples, 1895. 

Literature — K, L Femow in the third volume of his Rdmtsche 
Studten (Zurich, 1806-1808) gave a good survey of the dialects of 
Italy The dawn of rigorously scientific methods had not then 
appeared ; but Fernowl view is wide and gemal Similar praise 
IS due to Biondelli's work Sut dialetU gallo-ttaltct (Milan, 1853), 
winch, however, is still ignorant of Die* August Fuchs, between 
Femow and Biondelh, had made himself so far acquainted with the 
new methods, but his exploration {Ober dte sogenannten unregel- 
mdsstgen Zextwdrter in den romantsclUn Sprachen, nebst Andeutungen 
Uher die unchtigsten romantschen Mundarten, Berlin, 1840), though 
certainly of utility, was not very successful Nor can the ramd 
survey of the Italian dialects given by Fnedrich Diez be ranked 
among the happiest portions of his great masterpiece Among the 
followers of Diez who distinguished themselves in this, department 
the Erst outside of Italy were certainly Mussaiia, a cautious and clear 
continuator of the master, and the smgularly acute Hugo Schuchardt. 
Next came the Archtvto glottologtco ttaliano (Tunn, 1873 and onwards. 
Up to 1897 there were published 16 vols ) , the lead in which was taken 
byAscohandG Flechia (d 1892), who, together with the Dalmatian 
Adolf Mussaha (d 1906), may be looked upon as the founders of 
the study of Italian dialects, and who have applied to their wntmgs 
a ngidly methodical procedure and a historical and comparative 
standard, which have borne the best fruit For historical studies 
dealing specially with the literary language, Nannucci, with his 
good judgment and breadth of view, led the way , we need only 
mention here his Analtst critica det verbt ttaltant (Florence, 1844) 
But the new method was to show how much more it was to and 
did effect When this movement on the part of the scholars men- 
tioned above became known, other enthusiasts soon joined them, 
and the Arch glottologtco developed into a school, which began to 
produce many prominent works on language [among the first in 
order of date and merit may be mention^ “ Gli AUotropi italiam,” 
by U A Canello (1887), Arch, elott 111 285-419 , and Le Ortpm 
della lingua poetica ttaltana, by N Caix (d 1882), (Florence, 1880)], 
and studies on the dialects We shall here enumerate those of 
them which appear for one reason or another to liave been the most 
notable But, so far as works of a more general nature are con- 
cerned, we should first state that there have been other theories as 
to the classification of the Italian dialects (see also above the various 
notes on B i, 2 and C a) put forward by W Meyer- Lubke {Etn- 
fuhrung tn das Studtum der romantschen Sprachmssenschaft, Heidel- 
berg, 1901 , pp 21-22), and M Bartoli (AlMaltenische Chrestomathte, 
von P Savj-Lopez und M Bartoh, Strassburg, 1903, pp 171 et seq 
193 et seq , and the table at the end of the volum^ W Meyer- 
Lilbke afterwards filled in details of the system which he had sketched 
in Grdber’s Grundrtss der romantschen Phtlologte, i , 2nd ed (1904), 
pp 696 et seq And from the same author comes that masterly 
work, the Itahentsche Grammattk (Leipzig, 1890), where the language 
and its dialects are set out in one organic whole, just as they are 
placed together m the concise chapter devoted to Italian in the 
above-mentioned Grundrtss (pp 637 et seq ) We will now give the 
list, from which we omiL however, the works quoted incidentally 
throughout the text B i a' Parodi, Arch glott xiv. i sqq , 
XV I sqq , XVI X05 sqq 333 sqq , Poeste tn dtal tabbtese del sec 
XVII tlfustrate daE G Patodt (Spczia, 1904) , Schfidel, Dte Mundart 
von Ormea (Halle, 1903) , Parodi, Studj romanet, fascic v , b . 
Giacomino, Arch, glott xv. 403 sqq , Toppino, tb xvi 517 sqq ; 
Flechia, tb xiv xii sqq , Nigra, MtscelJ Ascolt (Tunn, 1901), 
247 sqq , Renier, II Geltndo (Tunn, 1896) ; Salvioni, Rendteonh 
IsHtuto lombardo, s. 11 , vol xxxvii 522, sqq , c Salviom, FoHettca 
del dtaletto dt Mtlano (Tunn, 1884) , Stuat dt filol romanxa, vm 
X sqq , Arch glott ix 188 sqq xiii 355 sqq , Rendtc 1 st. tomb. 
8 11, vol XXXV 905 sqq ; xxxix 477 sqq , 505 sqq 569 sqq 
^3 ^< 1 1 ^ 7^9 > Bolletttno stortco della Svtzzera ttaltana, 

xvn ana xvni ; Michael, Der Dialeht des Poschtavotals (Halle, 
X905) ; V Ettmayer, Bergamashtsche Alpenmundarten (Leipzig, 
1903), Romantsche Porschungen, xm. 321 sqq , d Mussafia, 
Darstellung der romagnoltschen Mundart (Vienna, 1871) , Gaudenzi, 
I Suont ecc. della ctUd dt Bologna (Turin, 1889) , Ungarelli, Vocab 
del dtal bologn. con una tniroduztone dt A. Trauzzt suUa fonehca e 
suUa morfologta del dtaletto (Boloraa, 1901) ; Bertoni, II utaleUo dt 
Modena (Tunn, 1905) , PuI 16 , " ^bixzo dei dialetti del Fngnano '* 
tn U Apenntno moaenese, 673 sqq. (Rocca S. Casciano, 1895) , 


Piagnoh, Fonettca pazrmtnana Tunn, 1904) ; Heston, Note fonetuhe 
sut parlart dell' alta volte dt Macro (Leghorn, 1892) , Gorra, Zett- 
schrtfi fUr romantsche Phtlolo te, xvi 37a sqq ; xiv 133 sqq , 
Nicoh, Shtdt dt filologta romanza, vm 197 sqq B a Hofmann, 

Dte logudorestsche und camptdanestsche Mundart (Marburg, 1885) , 
Wagner, Lautlehre der sUdsardtschen Mundarten (Malle a S , 1907) , 
Campus, Fonettca del dtaletto logudorese ('lurin, 1901) , Guarnerio, 
Arch glott Jou las sqq , xiv 131 sqq , 385 stiq C 1 Rossi, Le 
Lettere dt Messer Andrea Calmo (Tunn, 1888) ; Wendnner, Dte 
paduantsche Mundart bet Ruxante (Breslau, 1889) , Le Rune dt 
Bartolomeo Covasstco notato bellunese della prtma metd del sec xvt. 
con tllustras. e note dt v Ctan, e con tllustraztom Itngutsltche e lesstco 
a cur a dt C Salvtont (a vols , Bologna, 1893-1894) , Gartner, 
Zettschr. far roman Phtlol xvi 183 sqq , 306 sqq , Salvioni, Arch 
glott xvi 245 sqq ; Vidos.sich, Studt sul dtaletto trtestino (Tnest, 
1901) , Zettschr far rom Phtl xxvu 749 sqq. , Ascoli, Arch glott 
xav 325 sqq , Schneller, Dte romantschen Volksmundarten tn 
SOdttrol, 1 (Gera, 1870) , von Slop, Dte trtdenttntsche Mundart 
(Klagenfurt, x888) ; Ive, I DtaletH ladtno-venett dell' Istrta (Stra^s- 
burg, 1900) C 2 Guarnerio, Arch glott xiii 125 sqq, xiv 131 
sqq , 3S5 sqq C a- Wentmp-Pitri, in Pitr 6 , Ftabe, novelle e 
raccontt popolart stctltant, vol 1 , pp cxviii sqq , Schneegans, 
Laute und Lautentunckelung des stal Dtalektes (Strassburg, 1888) , 
De Gregorio, Saggto dt fonettca stctltana (Palermo, 1890) , Pirandello, 
Laute und Lautentunckelung der Mundart von Gtrgentt (Halle, 1891) , 
Cremona, Fonettca del Caltagtronese (Acireale, 1895) , Santangelo, 
Arch glott XVI 479 sqq , La Rosa, Saggt dt morfologta stctltana, 1 
Sostanttvt (Noto, 1901) , Salviom, Rendtc 1 st lomb s 11 , vol xl 
1046 sqq, 1106 sqq, 1145 sqq , b Scerbo, Sul dtaletto calabro 
(Florence, 1886) ; Accattati’s, Voced>olarto del dtal calabrese (Cas- 
trovillan, 1895) , Gentili, honettca del dtaletto cosenttno (Milan, 1897) . 
Wentrup, Bettrdge xur Kenntntss der neapolttantschen Mundart 
(Wittenberg, 1855! , Subak, Dte Konjugatton tm Neapolttantschen 
(Viermaj 1897) . Morosi, Arch glott iv 117 sqq , De Noio, Appuntt 
dt fonettca sul dtal dt Taranto (Tram, 1897) , Subak, Das Zfettwort 
tn der Mundart von Parent (Bninn, 1897) , Panareo, Fonettca del 
dtal. dt Maglte d' Otranto (Milan, 1903) , Nitti di Vito, II Dtal dt 
Bart, jpart i, " Vocahsmo moderno ” (Milan, 1896) , Abbatescianni, 
Fonologta del dtal barese (Avellmo, 1896) , Zingarclh, Arch glott 
XV 83 sqq , 22O sqq , Ziccardi, Studt gloUologtct , iv 171 sqq , 
D'Ovidio, Arch, glott iv 145 sqq , 403 sqq , Fmamore, Vocabolarto 
dell' uso t^uzzese {2nd ed , Cittk di Castcllo, 1893) , Rollin, Mtttet- 
lung XIV der Gesellschaft xur I’drderung deutscher Wtssenschaft, 
Kunst und Literatur »« Bdhmen (Prague, 1901) , De Lollis, Arch 
glott xu 1 sqq , 187 sqq , Mtscell Ascolt, 275 sqq , Savim, La 
Grammattca e tl lesstco del dtal teramano (Tunn, 1881) C 4 Merlo, 
Zettschr f. roman Phil, xxx ii sqq, 438 sqq, xxxi 157 sqq , 
K Monaci (notes on old Roman), Rendtc det Ltncet, Feb 21st, 1892, 
94 sqq , Rossi-Casfe, Bollett dt %tor patrta deglt Abruzxt, vi , 
rocioni, Mtscell Monaci, pp 429 sqq , Ceci, Arch ^lott x 167 
sqq. , Parodi, tb xiii 299 sqq , Campanelli, Fonettca del dtal 
reattno (Turm, 1896) , Verga, Sonettt e eutre poeste dt R Torellt tn 
dtal perugtno (Milan, 1895) , Bianchi, II Dtaletto e la etnografia dt 
CtUd dt Gastello (CittA di Castello, x888) , Neumann - Spallart, 
Zettschrtft fitr roman Phtl xxvin 273 sqq , 450 sqq , Wettere 
Bettrdge xur Charaktertshk des Dtalektes der Marche (Halle a S , 
1907) , Crociom, Studt dt pi rom , ix 617 sqq , Studt romanxt, 
fasc 30, XI3 sqq , II Dtal dt Arcevta (Rome, 1906) , Lindsstrom, 
Studt romanzt, fasc 5“, 237 sqq , Crociom, tb 27 sqq D Parodi, 
Romanta, -Kvin ; SchtsenVe, De dtalccto quae carmtntbuspopulartbus 
tuscantets a Ttgrto edttis continetur (Leipzig, 1872) , Pien, Arch 
glott, XU 107 sqq., 141 sqq , 161 sqq , Mtscell Catx-Canello, 305 
sqq , Note sul dtaletto arettno (Pisa, 1886) , Zettschr fitr rom 
Phtlol xxviii 161 sqq , Salviom, /frcA glott xvi 395 sqq , Hirsch, 
Zettschrtft f rom Pntlol ix 513 sqq , x 5O sqq ,411 sqq For re- 
searches on the etymology of afi the Italian dialects, but chiefly of 
those of Northern Italy, the Bettrag zur hunde der nordttaltentsi hen 
Mundarten tm XV Jahrhundert of Ad Mussafia (Vienna, 1873) and 
the Posttlle ettmologtche of Giov Flechia {Arch glott 11 , in ) are of 
the greatest importance Biondelli's book is of no small service also 
for the numerous translations which it contains of the Prodigal 
Son mto Lombard, Piedmontese and Emihan dialects A dialogue 
translated mto the vernaculars of all parts of Italy will be found in 
Zuccagm Orlandini's Raccolta dt dtaletti ttaltant con tllustraztom 
etnologtche (Florence, 1864) And every dialectal division is abund- 
antly represented in a series of versions of a short no\cl of Boc- 
caccio, which Papanti has published under the title I Parlart 
ttaltant tn Certaldo, &c (Leghorn. 1875) 

[A very valuable and rich collection of dialectal essays on the 
most ancient documents for all parts of Italy is to be found in the 
Crestomazta ttaltana det prtmt secolt of E Monaci (Cittfi di Castello, 
1889-1897): see also m idut AlMcdtentsche Chrestomathte of P Savj 
Lopez and M. Bartoh (Strassburg, 1903).] (G I A , C S •) 

ITALIAN LITEBATURE. i. Origins . — One characteristic fact 
distinguishes the Italy of the middle ages with regard to its in- 
tellectual conditions — the tenacity with which the Latin tradition 
clung to life (see Latin) At the end of the 5th century the 

XIV. 29 



898 ITALIAN LITERATURE 


northern conquerors invaded Italy. The Roman world crumbled 
to pieces. A new kingdom arose at Ravenna under Theodoric, 
and there learning was not extinguished. The liberal arts 
flourished, the very Gothic kings surrounded themselves with 
masters of rhetonc and of grammar. 'The names of Cassiodoms, 
of Boctius, of Symraachus, are enough to show how Latin thought 
maintamed its power amidst the political effacement of the 
Roman empire. And this thought held its ground throughout 
the subsequent ages and events. Thus, while elsewhere all 
culture had died out, there still remained m Italy some schools 
of laymen,* and some really extraordinary men were educated 
in them, such as Ennodms, a poet more pagan than Christian, 
Arator, Fortunatus, Venantius Jovannicius, Felix the gram- 
marian, Peter of Pisa, Paulinus of Aquileia and many otliers, 
in all of whom we notice a contrast between the barbarous age 
they lived in and their aspiration towards a culture that should 
reunite them to the classical literature of Rome. The Itahans 
never had much love for theological studies, and those who were 
addicted to them preferred Paris to Italy. It was something 
more practical, more positive, that had attraction for the Italians, 
and especially the study of Roman law This zeal for the study 
of jurisprudence furthered the establishment of the medievd 
universities of Bologna, Padua, Vicenza, Naples, Salerno, Modena 
and Parma , and these, in their turn, help^ to spread culture, 
and to prepare the ground in which the new vernacular literature 
was afterwards to be developed. The tenacity of classical 
traditions, the affection for the memories of Rome, the pre- 
occupation with political interests, particularly shown m the 
WOTS of the Lombard communes against the empire of the 
Hohenstaufens, a spirit more naturally inclined to practice 
than to theory — ^all this had a powerful influence on the fate of 
Italian literature. Italy was wanting in that combination of 
conditions from which the spontaneous life of a people springs. 
This was chiefly owing to the fact that the history of the Italians 
never underwent interruption, — no foreign nation having come 
in to change them and make them young again That childlike 
state of mind and heart, which m other Latin races, as well as 
m the Germanic, was such a deep source of poetic inspiration, 
was almost utterly wanting in the Italians, who were always 
much drawn to history and very little to nature ; so, while 
legends, tales, epic poems, satires, were appearing and spreading 
on all sides, Italy was either quite a stranger to this movement 
or took a peculiar part m it. We know, for example, what the 
Trojaii traditions were in the middle ages ; and we should have 
thought that m Italy — in the country of Rome, retaining the 
memory of Aeneas and Virgil — they would have been specially 
developed, for it was from Virgil that the medieval sympathy 
for the conquered of Troy was derived. In fact, however, it 
was not SO4 A strange book made its appearance in Europe, 
no one quite knows when, the Htstoria de exctdto Trojae, which 
purported to have been written by a certain Dares the Phrygian, 
an eye-witness of the Trojan war. In the middle ages this book 
was the basis of many literary labours. Benoit de Sainte-More 
composed an interminable French poem founded on it, which 
afterwards m its turn became a source for other poets to draw 
from, such as Herbort of Fritalar and Conrad of Wurzburg. 
Now for the curious phenomenon displayed by Italy. Whilst 
Benoit de Samte-More wrote his poem m French, taking his 
material from a Latin history, whilst the two German writers, 
from a French source, made an almost original work m their own, 
language — an Italian, on the other hand, taking Benoit for 
his model, composed m Latin the Histofta destructionis Tfojae ; 
and this Italian was Guido delle Colonne of Messina, one of the 
vernacular poets of the Sicilian school, who must accordingly 
have known well how to use his own language. Guido was an 
imitator of the Provencals ; he understood FVench, and yet wrote 
his own book m Latin, nay, changed the romance of the Trouba- 
dour into serious history. Much the same thing occurred with 
the other great legends. That of Alexander the Great (q^v ) gave 
rise to many French, German and Spanish poems, -—m Italy, 

* See Giesebrecht, De htUrarum siudits apud Italos pnmis medi 
aevi saecuhs (Berlin, 1845 ) 


only to the Latin distichs of Quahehino of Arezzo. The whole 
of Europe was full of the legend of Arthur (g v.). The Italians 
contented themselves with translating and with abridging the 
French romances, without adding anythmg of their own The 
Italian writer could neither appropriate the legend nor colour it 
with lus own tints. Even refi^ous legend, so widely spread in 
the middle ages, and springing up so naturally as it aid from the 
heart of that society, only put out a few roots in Italy. Jacopo 
di Voragine, while collecting his lives of the saints, remained 
only an historian, a man of learning, almost a critic who seemed 
doubtful about the things he related. Italy had none of those 
books in which the middle age, whether in its ascetic or its 
chivalrous character, is so strangely depicted. The intellectual 
life of Italy showed itself in an altogether special, positive, 
almost scientific, form, in the study of Roman law, in the 
chronicles of Farfa, of Marsicano and of many others, in transla- 
tions from Aristotle, m the precepts of the school of Salerno, in 
the travels of Marco Polo — m short, in a long series of facts 
winch seem to detach themselves from the surroundings of the 
middle age, and to be united on the one side with classical Rome 
and on the other with the Renaissance. 

The necessary consequence of all this was that the Latm 
language was most tenacious m Italy, and that the elaboration 
of the new vulgar tongue was very slow, — ^being in fact 
preceded by two periods of Italian literature in foreign 
langu^es That is to say, there were many Italians pr*p«r*- 
who wrote Proven9al poems, such as the Marchese ^ 
Alberto Malaspma (12th century), Maestro Ferrari of^ 
Ferrara, Xigala of (Jenoa, Zorzi of Venice, Sordcllo of Mantua, 
Buvarello of Bologna, Nicolctto of Turin and others, who sang 
of love and of war, who haunted the courts, or lived in the midst 
of the people, accustoming them to new sounds and new har- 
monies At the same time there waS other poetry of an epic 
kind, written in a mixed language, of which French was the basis, 
but in which forms and words belonging to the Italian dialects 
wore continually mingling. We find in it hybrid words exhibiting 
a treatment of sounds according to the rules of both languages,— 
French words with Italian terminations, a system of vocalization 
within the words approaching the Italo-Latin usage, — in short, 
something belonging at once to both tongues, as it were an 
attempt at interpenetration, at fusion Such were the Chansons 
de Geste, Macatre, the Entrh tn Espagne written by Niccola of 
Padua, the Prise de Pampelune and some others. All this 
preceded the appearance of a purely Italian literature. 

In the Fmnco-Italian poems there was, as it were, a clashing, 
a struggle between the two languages, the French, however, 
gainmg the upper hand. This supremacy became 
gradually less and less As the struggle continued 
l^tween French and Italian, the former by degrees lost as much 
as the latter gained. The hybridism recurred, but it no longer 
predominated. In the Bovo d' Antona ahd the Ratnafdo e 
Lesengnno the Venetian dialect makes itself clearly felt, although 
the language is influenced by French forms. Thus these writings, 
whicli G. I. Ascoli has called “ miste ” (mixed), immediately 
preceded the appearance of purely Italian works 

It IS now an established historical fact that there existed no 
writing in Italian before the 13th century It was in the course 
of that century, and especially from 1350 onwards, 
that the new literature largely unfolded and developed 
itself. This development was simultaneous in the 
whole peninsula, only there was a difference in the sub^t-matter 
of the art. In the north, the of Giacommo'of Verona and 
Bonvecino of Riva were specially religious, and were mtended 
to be recited to the people They were written in, a dialect 
partaking of the Milanese and the Venetian ; and in their style 
they strongly bore the mark of the influence of Frwich narrative 
poetry They may be considered as belonging to the popular 
kmd of poe^, taking the word, however, m a broad sense. 
Perhaps this sort of composition was encouraged by the old 
custom in the north of Italy of listemng in the piazzas and 6n 
the high^ys to “the songs ^ the jongleurs To t’ e vety same 
crowds who' had been delighted with the stones of romance, 
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and wtio had hsteoed to the story of the wickedness of Macatre 
and t^ misfortunes of Blanafior, another jongleur would smg 
of the tenrora of the Babtlonta Infernale and the blessedness of 
the Gerusalenme ceUste, and the singers of religious poetry vied 
With those of the Chansons de Gcste. 

In the south of Italy, on the other hand, the love-song prevailed, 
o£ which we have an interesting speomen in the Contrasto 
attributed to CiuUo d’Alcamo, about which modern 
iutr» Itahan critics have much exercised themselves. This 
“ contrasto ” (dispute) between a man and a woman 
in Sialian dialect certainly must not be considered as the most 
ancient or as the only southern poem of a popular kind. It 
belongs without doubt to the time of the emperor Frederick II., 
and IS important as a proof that there existed a popular poetry 
independent of literary poetry. The Co^Urasto of Ciullo d’Alcamo 
u the most remarkable relic of a kmd of poetry that has perished 
or which perhaps was smothered by the ancient Sialian literature. 
Its distinguishing point was its possessing all the opposite 
qualities to the poetry of the rhymers of what we shall call the 
Sicilian school Vigorous in the expression of feelings, it seems 
to come from a red sentiment The conceits, whicli are some- 
times most bold and very coarse, show that it proceeded from 
the lowest grades of society. Everythmg is original in Ciullo’s 
Contrasto. Conventionality has no place in it. It is marked 
by the sensuality characteristic of the people of the South. 

Ihe reverse of all this happened in the Siculo- Provencal 
school, at the head of which was Frederick II. Imitation was 
the fundamental characteristic of this school, to which 
Pnvo^ belonged Enzio, kmg of Sardinia, Pier delle Vigne, 
Inghilfredi, Guido and Odo delle Colonne, Jacopo 
d’Aqumo, Rugien Puglicse, Giacomo da Lentino, 
Arrigo Testa and others These rhymers never moved a step 
beyond the ideas of chivalry , they had no originality ; they 
did not sing of what they felt in their heart , they abhorred 
the true and the real They only aimed at copying as closely 
as they could the poetry of the Proven9al troubadours ^ The 
art of the Siculo-Proven^al school was born decrepit, and there 
were many reasons for this — first, because the chivalrous spirit, 
from which the poetry of the troubadours was derived, was now 
old and on its death-bed , next, because the Provencal art itself, 
which the Sicilians took as their model, was in its decadence. 
It may seem strange, but it is true, that when the emperor 
Frederick II ,a philosopher, a statesman, a very original legislator, 
took to wntmg poetry, he could only copy and amuse himself 
with absolute puerilities. His art, like that of all the other poets 
of his court, was wholly conventional, mechanical, affected. It 
was completely wanting in what constitutes poetry — ^ideality, 
feeling, sentiment, inspiration. The Italians have had great 
disputes among themselves about the original form of the poems 
of the Sicilian school, that is to say, whether they were written 
in Sicilian dialect, or in that language which Dante called 
“ volgare, lUustre, auhco, cortigiano ” But the critics of most 
authority hold that the primitive form of these poems was the 
Sicilian dialect, modified for literary purposes with the help of 
Proven9al/and Latin , the theory of the “ lingua ilhistre ” has 
been almost entirely rejected, smee we cannot say on what rules 
It could have been founded, when hterature was m its infancy, 
trying its feet, and lisping its first words^ The Sicihan certainly, 
in accordance with a tendency common to all dialects, in passing 
from the spoken to the written form, must have gamed in d^nity ; 
but this was not enough to create the so-called lingua illustre,” 
which was upheld by Pertican and others on grounds rather 
political than literary. 

In the 13th century a m^hty rehgious movement took place 
in Itsdy, of which the rise of the two great orders of Saint Francis 
fftffjfffiff Saint Dominic was at once the cause and the 
{rvfe effect. Around Francis of Assisi a l^nd has grown 
^ up in which naturally the imaf^natave element prevails. 
VmMm. Yet from some points m it we seem to be able to infer 
that its hero had a strong feeling for nature, and a heart open 

‘ Se» Gaspary, Dm sicUuimscko DtcMerschtde dts rjUn Jahthun- 
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to the most lively impressions. Many poems are attnbuted 
to him. The lege^ relates that m the eighteenth year of his 
penance, when almost rapt in ecstasy, he dictated the Cantico 
dd Sole. Even if this hymn be really his, it cannot be considered 
as a poetical work, being written in a kind of prose simply 
marked by assonances. As for the other poems, which for a long 
time were bdieved to be by Saint Francis, their spuriousness 
IS now generally recognized. The true poet who represented 
m all its strength and breadth the religious feeling that had 
made speaal progress in Umbria was Jacopo dei BenedetU of 
Todi, known as J acopone. The storv is that sorrow at the sudden 
death of his wife had disordered his mind, and that, having sold 
all he possessed and given it to the poor, he covered himself with 
rags, and took pleasure in being laughed at, and followed by a 
crowd of people who mocked him and called after him “ Jacopone, 
Jacopone.” We do not know whether this be true What we 
do know 18 that a vehement passion must have stirred his heart 
and mamtained a despotic hold over him, the passion of divine 
love. Under its influence Jacopone went on raving for years and 
years, subjecting himself to the severest Sufferings, and giving 
vent to his rehgious intoxication ui his poems. There is no art 
m him, there is not the slightest indication of deliberate effort , 
there is only feeling, a feeling that alxsorbed him, fascinated 
him, penetrated him through and through. His poetry was all 
inside him, and burst out, not so much m words as m sighs, in 
groans, in cries that often seem really to come from a mono- 
maniac. But Jacopone was a mystic, who from his hermit’s 
cell looked out into the world and specially watched the papac\ , 
scourging with his words Cclcstine V. and Boniface VIII. He 
was put in pnson and laden with chains, but hts spirit lifted 
Itself up to God, and that was enough for him. The same feeling 
that prompted him to pour out in song ecstasies of divine love, 
and to despise and trample on himself, moved him to reprove 
those who forsook the heavenly road, whether they were popes, 
prelates or monks. In Jacopone there was a strong originality, 
and in the period of the origins of Italian literature he was one 
of the most characteristic writers. 

The religiovs movement m Umbria was followed by another 
literary phenomenon, that of the religious drama. In 1258 an 
old hermit, Ramero Fasani, leavmg the cavern m 
which he had lived for many years, suddenly appeared 
at Perugia. These were very sad times for Italy The ormam. 
quarrels m the cities, the factions of the Ghibelhnes and 
the Guelphs, the interdicts and excommunications issued by 
the popes, the reprisals of the imperial party, the cruelty and 
tyranny of the nobles, the plagues and famines, kept the people 
m constant agitation, and spread abroad mysterious fears 
The commotion was increased in Perugia by Fasani, who repre- 
sented himself as sent by God to disclose mysterious visions, 
and to announce to the world terrible visitations. Under the 
mfluence of fear there were formed “ Compagnie di Disciplmanti,” 
who, for a penance, scourged themselves till they drew blood, and 
sang “ Laudi ” in dialogue in their confratermties. These 
“ Laudi,” closely connect^ with the liturgy, were the first 
example of the drama m the vulgar torque of Italy. They 
were written m the Umbrian dialect, m verses of eight syllables, 
and of course they have not any artistic value Their develop- 
ment, however, was rapid. As early as the end of the same 
13th century we have the Devostom del Gtovedi e Venerdi Santo, 
which have some dramatic elements in them, thot^ they are 
still connected with the liturgical office. Then we have the 
representation dt un Monaea Stz andd al servtzto di Dto (” of a 
monk who entered the service of God ”), in which there is a!keady 
an approach to the definite form w^h this kmd of literary 
work assumed in the following emtunes 

In the X3tji century Tuscany was peculiarly circumstanced 
both as regards its hterary condition and its political hfe. The 
Tuscans spoke a dialect which most closely resembled 
the mother-tongue, Latin — one which afterwards 
became almost exclusively the language 0! literature, 
and which was already rq^ded at the end of the 15th century 
as surpassing the others ; ** Lingua Tusca magis apta est ad 
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bteram sive literaturam ” : thus writes Antonio da Tempo of 
Padua, born about 127^. Being very little or not at all affected 
by the Germanic invasion, Tuscany was never subjected to the 
feudal system It had fierce internal struggles, but they did 
not weaken its life ; on the contrary, they rather gave it fresh 
vigour and strengthened it, and (especially after the final fall 
of the Hohenstaufens at the battle of Benevento in 1266) made 
it the first province of Italy From 1266 onwards Florence 
was in a position to begin that movement of political reform 
which in 1282 resulted in the appomtment of the Prion delle 
Arti, and the establishment of the Arti Minori. This was after- 
wards copied by Siena with the Magistrate dei Nove, by Lucca, 
by Pistoia, and by other Guelph cities m Tuscany with similar 
popular institutions. In this way the gilds had taken the govern- 
ment into their hands, and it was a time of both social and political 
prosperity It was no wonder that literature also rose to an 
unlooked-for height In Tuscany, too, there was some popular 
love poetry , there was a school of imitators of the Sicilians, 
their chief being Dante of Majano , but its literary originality 
took another line— that of humorous and satirical poetry. 
The entirely democratic form of government created a style of 
poetry which stood in the strongest antithesis to the medieval 
mystic and chivalrous style. Devout invocation of God or of a 
lady came from the cloister and the castle , in the streets of the 
cities everything that had gone before was treated with ridicule 
or biting sarcasm. Folgore of San Gimignano laughs when m 
his sonnets he tells a party of Sienese youths what are the 
occupations of every month m the year, or when he teaches a 
party of Florentine lads the pleasures of every day m the week. 
Gene della Chitarra laughs when he parodies Folgore’s sonnets 
The sonnets of Rustico di Filippo are half fun and half satire ; 
laughing and crying, joking and satire, are all to be found in 
Cecco Angiolieri of Siena, the oldest “ humorist ” we know, a 
far-off precursor of Rabelais, of Montaigne, of Jean Paul Richter, 
of Sydney Smith But another kind of poetry also began in 
Tuscany Guittone d’ Arezzo made art quit chivalrous for 
national motives, Proven9al forms for Latin. He attempted 
political poetry, and, although his work is full of the strangest 
obscurities, he prepared the way for the Bolognese school. In 
the 13th century Bologna was the city of science, and philo- 
sophical poetry appeared there. Guido Guinicelli was the 
poet after the new fashion of the art In him the ideas of chivalry 
are changed and enlarged ; he sings of love and, together with it, 
of the nobility of the mind. The reigning thought in Guinicelh’s 
Canzont is nothing external to his own subjectivity His specu- 
lative mind, accustomed to wandering in the field of philosophy, 
transfuses its lucubrations into his art Guinicelh’s poetry 
has some of the faults of the school of Guittone d’ Arezzo • he 
reasons too much ; he is wanting in imagination ; his poetry 
is a product of the intellect rather than of the fancy and the 
heart. Nevertheless he marks a great development in the 
history of Italian art, espeaally because of his close connexion 
with Dante’s lyric poetry. 

But before we come to Dante, certain other facts, not, however, 
unconnected with his history, must be noticed. In the 13th 
century there were several poems in the allegorical 
style. One of these is by Brunette Latini, who, it 
po*try. IS well known, was attached by ties of strong affection 
to Alighieri. His Tesoretto is a short poem, in seven- 
syllable verses, rhyming in couplets, in which the author professes 
to be lost in a wilderness and to meet with a lady, who is Nature, 
from whom he receives much mstruction. We see here the vision, 
the allegory, the instruction with a moral object — three elements 
which we shall find again m the Dtvtna Commedm. Francesco 
da Barbermo, a learned lawyer who was secretary to bishops, 
a judge, a notary, wrote two httle allegorical poems — the 
Documenii d' amort and Del reggtmfftto e dei coshtmt dtUe 
donne. Like the Tesoretto, these poems are of no value as works 
of art, but are, on the other hand, of importance in the history 
of manners. A fourth allegorical work was the IrOeUtgenM, 
by some attributed to Dino Compagni, but probably not his, 
and only a version of French poems. 


While the production of Italian poetry in the 13th century 
was abundant and varied, that of prose was scanty The oldest 
specimen dates from 1231, and consists of short 
notices of entries and expenses by Mattasal^i di 
Spinello del Lambertmi of Siena. In 1253 and 1260 tury. 
there are some commercial letters of other Sienese 
But there is no sign of literary prose Before we come to any, 
we meet with a phenomenon like that we noticed in regard to 
poetry Here again we find a penod of Italian literature m 
French. Halfway on m the century a certain Aldobrando or 
Aldobrandmo (it is not known whether he was of Florence or 
of Siena) wrote a book for Beatrice of Savoy, countess of Provence, 
called Ltf Regime du corps. In 1267 Martino da Canale wrote 
in the same “ langue d'oil " a chronicle of Venice. Rusticiano of 
Pisa, who was for a long while at the court of Edward I of 
England, composed many chivalrous romances, derived from 
the Arthurian cycle, and subsequently wrote the travels of Marco 
Polo, which may perhaps have been dictated by the great 
traveller himself. And finally Brunette Latini wrote his Tesoro 
m French. 

Next in order to the original compositions m the langue d’oil 
come the translations or adaptations from the same There 
are some moral narratives taken from religious legends ; a 
romance of Julius Caesar; some short histones of ancient 
knights; the Tavola rotonda; translations of the Vtaggt of 
Marco Polo and of the Tesoro of Latini At the same time there 
appeared translations from Latin of moral and ascetic works, 
of histones and of treatises on rhetoric and oratory Up to 
very recent times it was still possible to reckon as the most 
ancient works in Italian prose the Cronaca of Matteo Spinello 
da Giovenazzo, and the Cronaca of Ricordano Malespim But 
now both of them have been shown to be forgeries of a much 
later time. Therefore the oldest prose writing is a scientific 
book — the Compostzione del mondo by Ristoro d’ Arezzo, who 
lived about the middle of the 13th century This work is a 
copious treatise on astronomy and geography Ristoro was 
superior to the other writers of the time on these subjects, 
because he seems to have been a careful observer of natural 
phenomena, and consequently many of the things he relates 
were the result of his personal investigations There is also 
another short treatise, De regtmtne rectoris, by Fra Paolino, 
a Mmonte friar of Venice, who was probably bishop of Pozzuoli, 
and who also wrote a Latin chronicle His treatise stands in 
close relation to that of Egidio Colonna, De regtmtne princtpum. 
It IS written in the Venetian dialect 

The 13th century was very rich in tales There is a collection 
called the Cento Novelle anttche, which contains stones drawn 
from Onental, Greek and Trojan traditions, from ancient and 
medieval history, from the legends of Brittany, Provence and 
Italy, and from the Bible, from the local tradition of Italy as 
well as from histories of animals and old mythology. This ^ok 
has a distant resemblance to the Spanish collection known as 
El Conde Lueanor The peculiarity of the Italian book is that 
the stones are very short, and that they seem to be mere outlines 
to be filled m by the narrator as he goes along Other prose 
novels were mserted by Francesco Barberino m his work Del 
reggtmento e det costumi delle donne, but they are of much less 
importance than the others. On the whole the Italian novels 
of the 13th century have little originality, and are only a faint 
reflection of the very nch legendary literature of France. Some 
attention should be paid to the Lettere of Fra Guittone d’Arezzo, 
who wrote many poems and also some letters in prose, the subjects 
of which are moral and religious. Love of antiquity, of the 
traditions of Rome and of its language, was so strong in Guittone 
that he tried to write Italian in a Latin style, and it turned out 
obscure> involved and altogether barbarous. He took as his 
special model Seneca, and hence his prose assumed a bombastic 
style, which, according to his views, was very artistic, but which 
in fact was alien to the true spirit of art, and resulted in the 
extravagant and grotesque. 

2. Tfu Spontaneous ^dopment of lialtan LUeratuee.— -In the 
year 1282, the year in which the new Florentine constitution 
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of the “ Arti minori ” was completed, a period of literature 
N0W began that does not belong to the age of first begm- 

Tutam nin^, but to that of development. With the school 
Svkoo! of Lapo Gianni, of Guido Cavalcanti, of Cino da 
9 ttyrt 9 pistoia and Dante Alighien, lyric poetiy became ex- 
^ clusively Tuscan. The whole novelty and poetic power 
of this school, which really was the beginning of Italian art, 
consist in what Dante expresses so happily — 

" Quando 

Amore spira, noto, ed a quel modo 
Ch’ ei detta dentro, vo significando" — 

that IS to say, in a power of expressing the feelmgs of the soul 
in the way m which love inspires them, in an appropriate and 
graceful manner, fitting form to matter, and by art fusing one 
with the other. The Tuscan lyric poetry, the first true Italian 
art, IS pre-eminent in this artistic fusion, in the spontaneous 
and at the same time deliberate action of the mind. In Lapo 
Gianni the new style is not free from some admixture of the old 
associations of the Siculo-Proven^al school. He wavered as it 
were between two manners. The empty and involved phraseo- 
logy of the Sicilians is absent, but the poet does not always rid 
himself of their influence. Sometimes, however, he draws 
freely from his own heart, and then the subtleties and obscurities 
disappear, and his verse becomes clear, flowing and elegant. 

Guido Cavalcanti was a learned man with a high conception 
of his art He felt the value of it, and adapted his learning to it. 

Cavalcanti was already a good deal out of sympathy 
medieval spirit ; he reflected deeply on his 
email' own work, and from this reflection he derived his 
poetical conception. His poems may be divided into 
two classes — those which portray the philosopher, “il sottilissimo 
dialettico,” as Lorenzo the Magnificent called him, and those 
which are more directly the product of his poetic nature imbued 
with mysticism and metaphysics To the first set belongs the 
famous poem Sulla natura amore, which in fact is a treatise 
on amorous metaphysics, and was annotated later in a learned 
way by the most renowned Platonic philosophers of the 15th 
century, such as Marsilius Ficinus and others. In other poems 
of Cavalcanti’s besides this we see a tendency to subtilize and 
to stifle the poetic imagery under a dead weight of philosophy. 
But there are many of his sonnets in which the truth of the 
images and the elegance and simplicity of the style are admirable, 
and make us feel that we are in quite a new period of art. This 
is particularly felt m Cavalcanti’s Ballate, for in them he pours 
himself out ingenuously and without affectation, but with an 
invariable and profound consciousness of his art. Far above all 
the others for Ae reality of the sorrow and the love displayed, 
for the melancholy longing expressed for the distant home, for 
the calm and solemn yearning of his heart for the lady of his love, 
for a deep subjectivity which is nevei troubled by metaphyswal 
subtleties, is the ballata composed by Cavalcanti when he was 
banished from Florence with the party of the Bianchi in 1300, 
and took refuge at Sarzana. 

The third poet among the followers of the new school was 
Cino da Pistoia, of the family of the Sinibuldi. His love poems 
are so sweet, so mellow and so musical that they are 
Phtota. surpassed by Dante. The pains of love are 

described by him with vigorous touches ; it is easy 
to see that they are not feigned but real The psychology of 
love and of sorrow nearly reaches perfection. 

As the author of the Vtta nuova, the greatest of all Italian 
poets, Dante also beloi^ to the same lyric school. In the lyrics 
of the Vita nuova (so called by its author to indicate 
that his first meeting with Beatrice was the beginuma 
/«/>.* for him of a life entirely different from that he had 
hitherto led) there is a high idealization of love. It 
seems as if there were in it nothin earthly or human, and that 
the poet had his eyes constantly f^ed on heaven while singing 
of his lady. Eveiything is supersensual, aerial, heavenly, and 
the real Beatrice is always gradually melting more and more into 
the symbolical one — passing out of her human nature and into 
the divine. Several of the ^cs the CamonUre deal with the 
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theme of the “ new life ” ; but all the love poems do not refer 
to Beatrice, while other pieces are philosophical and bridge 
over to the Convito. 

The work which n^e Dante immortal, and raised him above 
all other men of genius in Italy, was his Dmna Commedia. An 
allegorical meaning is hidden under the literal one of this great 
epic. Dante travellmg through Hell, Purgatory amd Paradise, 
is a symbol of mankind aiming at the double object of temporal 
and eternal happiness. By the forest in which the poet loses 
himself is meant the civil and religious confusion of society, 
deprived of its two guides, the emperor and the pope. The 
mountam illuminated by the sun is universal monarchy. The 
three beasts are the three vices and the three powers which 
offered the greatest obstacles to Dante’s desi^s : envy is 
Florence, light, fickle and divided by the Bianchi and Neri ; 
pride is the house of France ; avarice is the papal court , Virgil 
represents reason and the empire. Beatrice is the symbol of the 
supernatural aid without which man cannot attain the supreme 
end, which is God. 

But the merit of the poem does not lie in the allegory, which 
still connects it with medieval literature What is new in it is 
the individual art of the poet, the classic art transfused for the 
first time into a Romance form. Dante is above all a great 
artist. Whether he desenbes nature, analyses passions, curses 
the vices or sings hymns to the virtues, ne is always wonderful 
for the grandeur and delicacy of his art. Out of the rude medieval 
vision he has made the greatest work of art of modem times 
He took the materials for his poem from theology, from philo- 
sophy, from history, from mytholo^ — but more especially from 
his own passions, from hatred and love , and he has breathed 
the breath of genius into all these materials. Under the pen of 
the poet, the dead come to life again ; they become men again, 
and speak the language of their time, of their passions. Farmata 
degli Uberti, Boniface VIIL, Count Ugolino, Manfred, .Sordello, 
Hugh Capet, St Thomas Aquinas, Cacciaguida, St Benedict, St 
Peter, are all so many objective creations ; they stand before 
us in all the life of their characters, their feelings, their habits. 

Yet this world of fancy in which the poet moves is not only 
made living by the power of his genius, but it is changed by his 
consciousness. The real chastizer of the sins, the rewarder of 
the virtues, is Dante himself. The personal interest which he 
brings to bear on the historical representation of the three worlds 
is what most interests us and stirs us. Dante remakes history 
after his own passions. Thus the Dtvtna Commedia can fairly 
be called, not only the most life-like drama of the thoughts and 
feelings that moved men at that time^ but also the most clear 
and spontaneous reflection of the individual feelings of the poet, 
from the indignation of the citizen and the exile to the faith of the 
believer and the ardour of the philosopher. The Dwtna Com- 
media fixed and clearly defined the destiny of Italian literature, 
to give artistic lustre, and hence immortality, to all the forms of 
literature which the middle ages had produced. Dante begins 
the great era of the Renaissance. 

Two facts characterize the liter^ life of Petrarch — classical 
research and the new human feeling introduced into his lyric 
poetry. Nor are these two facts separate , rather is 
the one the result of the other. The Petrarch who 
travelled about unearthing the works of the great isr4^ 
Latin writers helps us to understand the Petrarch who, 
having completely detached hintself from the middle ages, loved 
a real lady with a human love, and celebrated her in her life 
and after her death in poems full of studied elegance. Petrarch 
was the first humanist, and he was at the same time the first lyric 
poet of the modem school. His career was long and tempestuous. 
He lived for many years at Avignon, cursing the corruption of 
the papal court ; he travelled through nearly the whole of 
Europe ; he corresponded with emperors and popes ; he was 
considered the first man of letters of his time ; he had honours 
and riches ; and he always bore about within him discontent, 
melancholy and incapacity for satisfaction— three characteristics 
of the modem man. 

His Cattzomere is divided into three parts— the first containing 
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the poems written during Laura’s lifetime, the second the poems 
written after her death, the third the Trionfi. The one and only 
subject of these poems is love , but the treatment is full of variety 
in conception, m imagery and in sentiment, derived from the 
most varied impressions of nature Petrarch’s love is real and 
deep, and to this is due the ment of his lyric verse, which is 
quite different, not only from that of the Provencal troubadours 
and of the Italian poets before him, but also from the lyrics 
of Dante. Petrarch is a psychological poet, who dives down 
mto his own soul, examines all his feelings, and knows how to 
render them with an art of exquisite sweetness. The lyrics of 
Petrarch are no longer transcendental like Dante’s, but on the 
contrary keep entirely within human limits In struggles, in 
doubts, in fears, in disappointments, in griefs, m joys, m fact in 
everything, th 5 poet finds material for his poetry. The second 
part of the Camoniert is the more passionate, 'fhe Trionfi 
are inferior ; it is clear that m them Petrarch tried to imitate 
the Divina Commedta, but never came near it. The Canzonim 
includes also a few political poems — a canzone to Italy, one 
supposed to be addressed to Cola di Rienzi and several sonnets 
against the court of Avignon. Hiese are remarkable for therr 
vigour of feeling, and also for showmg that Petrarch had formed 
the idea of lialtanita better even than Alighieri TTie Italy which 
he wooed was different from any conceived by the men of the 
middle ages, and m this also he was a precursor of modem 
times and of modem aspirations, Petrarch had no decided 
political idea He exalted Cola di Rienzi, invoked the emperor 
Charles IV., praised the Visconti ; in fact, his politics were affected 
more by impressions than by principles; but above all this 
reigned constantly the love of Italy, his ancient and glorious 
country, which m his mind is reunited with Rome, the great 
city of his heroes Cicero and Scipio. 

Boccaccio had the same enthusiastic love of antiquity and the 
same worship for the new Italian literature as Petrarch. He 
was the first, with the help of a Greek born m Calabria, 
(W/S***^* to put together a Latin translation of the lhad and 
UfS). the Odyssey, Ilis vast classical learning was shown 
specially m the work De genealogta deonm, in which 
he enumerates the gods according to genealogical trees con- 
structed on the authority of the various authors who wrote 
about the pagan divinities. Tliis work marked an era in studies 
preparatory to the revival of classical learning. And at the 
same time it opened the way for the modern criticism, because 
Boccaccio in his researches, and in his own judgment was 
always independent of the authors whom he most esteemed, 
'fhe Genedo^ia deormn Is, as A 11 . lleeren said, an encyclopaedia 
of mythological knowledge , and it was the precursor of the 
great humanistic movement which was developed in the 15th 
century. Boccaccio was also the first historian of women m 
his De Claris mitltertbus, and the first to undertake to tell the 
story of the great unfortunate m his De castbus vtrorum 
iQustrum He continued and perfected former geographical 
investigations in his interesting book De inonlthuSi siivts, 
fontibus, lacubus, flumtmhus, siagms, et ^cdudibus, et de nomimhus 
maris, for which he made use of Vibius Sequester, but which 
contains also many new and valuable observations. Of 
his Itahan works his lyrics do not come anywhere near to 
the perfection of Petrarch's His sonnets, mostly about love, 
are quite mediocre. His narrative poetry is better. Although 
now he can no longer claim the distinction long concoded to 
him of having invented the octave stanza (which afterwards 
became the metre of the poems of Boiatdo, of Ariosto and of 
Tasso), yet he was certainly the first to use it m a work of some 
length and written with wtistic skill, such as is his Tesetde^ 
the oldest Italian romantic poem. The THlostrafo relates the 
loves of Troiolo and Griseida (Troilus and Cressida). it may be 
that Boccaccio knew the French poem of- Trojan war by 
Benoit de Samte-More ; bat the interest of the Italian work 
lies in the analysis of the passion of love, which is treated with 
a masterly hand The filtnfale fiesotano tells th^ love story of 
the j^ymph Meso^ and the shepherd Afrioo, ’t^e AmcftMa 
Vtsione, a poem in triplets, doubtless owed its origin to the 


Divina Commedta The Ameio is a mixture of prose and poetry, 
and is the first Italian pastoral romance. 

The Ftloeopo takes the earliest place among prose romances. 
In it Boccaccio tells in a laborious style, and in the most prolix 
way, the Ibvcs of Florio and Biancafiore. Probably for this 
work he drew materials from a popular source or from a Byzantine 
romance, which Lconzio Pilato may have mentioned to him. 
In the Filocofo there is a remarkable exuberance in the mytho- 
logical part, which damages the romance as an artistic work, 
but which contributes to the history of Boccaccio’s mind. The 
Ftammetta is another romance, about the loves of Boccaccio 
and Maria d’ Aquino, a supposed natural daughter of King 
Robert, whom he always called by this name of Fiammetta. 

The Italian work which principally made Boccaccio famous 
was the Decamerone, a collection of a hundred novels, related by 
a party of men and women, who had retired to a villa near 
Florence to escape from the plague m 1348 Novel-writing, 
so abundant in the preceding contunes, especially m France, 
now for the first tune assumed an artistic shape The style of 
Boccaccio tends to the imitation of Latin, but m him prose first 
took the form of elaborated art. The rudeness of the old jabltaux 
gives place to the careful and conscientious work of a mmd 
that has a feeling for what is beautiful, that has studied the 
classic authors, and that strives to imitate them os much as 
possible. Over and above this, in the Decamerone, Boccaccio is 
a delineator of character and an observer of passions. In this 
lies his novelty Much has been written about the sources of 
the novels of the Decamerone Probably Boccaccio made use 
both of written and of oral sources. Popular tradition must 
have furnished him Wn-h the matenals of many stories, as, for 
example, that of Griseida. 

Unlike Petrarch, who was always discontented, preoccupied, 
weaned with life, disturbed by disappointments, wc find 
Boccaccio calm, serene, satisfied with himself and with his 
surrounding.s. Notwithstanding these fundamental differences 
in their characters, the two great authors were old and warm 
friends. But their affection for Dante was not equal. Petrarch, 
who says that he saw him once in his childhood, did not preserv^e 
a pleasant recollection of him, and it would be useless to deny 
that he was jealous of his renown The Dtvtna Commedta was 
sent him by Boccaccio, when he was an old man , and he con- 
fessed that he never read it. On the other hand, Boccaccio 
felt for Dante something more than love— enthusiasm. He 
wrote a biography of him, of which the accuracy is now unfairly 
depreciated by some critics, and he gave public critical lectures 
on the poem in Santa Maria del Fiore at Florence. 

Fazio degli Uberti and Federigo Frezzi were imitators of the 
Dtvtna Commedta, but only in its external form. The former 
wrote the Dittamvudo, a long poem, m which the 
author supposes that he Was taken by the geographer 
Solmus into different parts of the world, and that his commtdim. 
guide related the history of them. The legends of 
the rise of the different Italian cities have some importance 
historically, FVezzi, bishop of his natiye town FoHgno, wrote 
the Quadrtregio, a poem of the four kin^oms — Love, Satan, 
the Vices and the Virtues. This poem nas many points of 
resemblance with the Dtvtna Commedta. Frezzi ^ctures the 
condition of man who rises from a state of vifce to one of virtue, 
and describes hell, the hmbo, purgatory and heaven. The 
poet lias Pallas for a companion. 

Ser Giovanni Fiorentino wrote, under the title 'of Pecorone, 
a collection of tales, whibh are supposed to have been related 

by a monk and a nun m the parlour of the monastery 

of Forli. He closely imitated BoccacOio, .and drew 
on Villani’s chronicle for his historical stories. FVkncb Sacchetti 
wrote tales too, for the most part bn subjects taken from 
Florentine WstOty. ’ His book mties a life-like picture of Florentine 
society at ttife end of the 14th century. The subjects art almost 
always improper j but it is eyident tlmt ^cchetti collected all 
these anec4btes,ih ordeV to djfttw from them hiS own ctmdusions 
and rjiffet^Ons. wi^ith ate to be fqund at the^end of ^ety 
story. 'JrOm this ]p6mt of View &ddhbtti‘s twirit toracs nehr to 
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the Mwahsahones of the middle ages. A third novelist was 
Giovanni Sercambi of Lucca, who after 1374 wrote a book, 
in imitation of Boccaccio, about a party of people who were 
supposed to fly from a plague and to ^ travelling about m 
different Italian cities, stopping here and there telling stories. 
Later, but important, names are those of Massuccio Sauernitano 
(Tommaso Guardato)^ who wrote the Novelltno, and Antonio 
Cornazzano whose Proverbti became extremely popular. 

It has already been said that the Chronicles formerly believed 
to have been of the 13th century are now regarded as forgeries 
of later times. At the end of the 1 3th century, however, 
w« find a chrontcle by Dino Compagni, which, not- 
withstanding the unfavourable opinion of it entertained 
especially by some German wnters, is in all proliabihty 
authentic. Little is known about the life of Compagni. Noble 
by birth, he was democratic in feeling, and was a supporter 
of the new ordinances of Giano della Bella. As pnor and gon- 
falwier of justice he always liad the public welfare at heart. 
When Charles of -Valois, the nominee of Boniface VIII., was 
expected in Florence, Cnmpagni, foreseeing the evils of civil 
discord, assembled a number of citizens m the church of San 
Giovanni, and tried to quiet their excited spirits. His chronicle 
relates the events that came under his own notice from 1380 to 
1312. It bears the stamp of a strong subjectivity. The narrative 
IS constantly personal. It often rises to the ffnest dramatic 
style. A Strong patriotic feehng and an exalted desire for what iv 
right pervade the book. Compagni is more an historian than 
a chronicler, because he looks for the reasons of events, and 
makes profound reflections on them. According to our judgment 
he IS one of the most important atithonties for that period of 
Florentine htstory, notwithstanding the not insignificant mistakes 
in fact which are to be found m hia writings. On the contrary, 
Giovanni Villani, born m 1300, was more of a chronicler than an 
historian He relates the events up to 1347. The journeys 
that he made in Italy and France, and the information thus 
acquired, aixount for the fact that his Chronicle, called by him 
Jsiofte /lorcwhne, comprises events that ocevunred all over Europe. 
What specially distmguishes the work of Villatu is that he .speaks 
at length, not only of events m politics and war, but also of the 
stipend of public officials, of the sums of money used for paying 
soldiers and for public festivals, and of many other things of 
which the knowledge is very valuable. With, such an abun^nce 
of information it is not to be wondered at that Viliam’s narrative 
is often encumbered with fables and errors, particularly when 
he speaks of things that happened before his own time. Mattco 
was the brother of Giovanm ViUani, and continued the ( hronicle 
up to 1363. It was again continued by Filippo Villani. Gmo 
Qqiponi, author of the Commenian deW acquistc dx Pua and 
of the narration of the TwrmUo dei Ciompi, belonged to both 
the 14th and the 15 th centunes. 

The Dvotna Commedta is asoetic in its conception, and in a 
good many pomts of its execution. To a large extent similar 
IS the genius of Petrarch ; yet neither Petrarch nor 
Hante could be classified among the pure ascetics of 
their tunc. But many other wnters come under this 
head. St Cathwine of Siam’s mysticism was political. She was 
a really extraordinary woman, who aspired to bru^ back the 
Church of Rome to evangelical virtue, and who has left ai 
collection of letters written in a high and lofty tone to all kinds 
of people, includmg popes. She joms bands on the one side with 
Jaa^one of Todi, on the other with Savonarola, Hers is the 
strongest, clearest, most exalted religious utterance that made 
itself haard m Italy m the 14th century. It is not to be thought 
that precise ideas of reformation entered into her head, but the 
want of a great moral reform was felt in her heart. And she 
spoke inde^ ex eihtndantm eprits Anyhow the daughter of 
Jjacopo Benincasa must take her place amoo^ those from 
afar ofi prepared the way hu* the rebgioiiainovemerit which took 
effect, especially in Germany and Englaady m the i6th cenCury. 

Another Si^iese, Giovaani Coimtibini, founder of the order 
oi Jesuat^ preached poverty] by prec^ and example, goci^f 
bttkm to Ihe fehgjous' idea of &t Franas of Assisi. His liters 


are among the most remarkable in the category of ascetic works 
in the 14th century. Passavanti, m h« Sfeechio della vera 
peftitettza, attached instruction to narrative. Cavalca translated 
from the Latin the Vtte det santt padn. Rivalta left behind 
him many sermons, and Franco Sacclictti (the famous novelist) 
many discourses. On the whole, there is no doubt that one of 
the most important productions of the Italian spirit of the 14th 
centurv was the rellpous literature. 

In direct antithesis with this is a kind of Hteiaturc whuh has 
a strong popular element, Humoiotis poetry, the poetry of 
laughter and jest, which as we saw was largely developed 
m 13th century, was carried on in the 14th by 
Dindo !l^nichi, Arri^ di Castruccio, Cecco Nuccoli, 

Andrea Orgagna, Filippo de’ Bardi, Adriano de’ Rossi. Antonio 
Pucci and other lesser writers. Orgagna was spciiallv comic , 
Bonichi was comic with a satirical and moral purpose. Antonio 
Pucci was superior to all of them for the variety of his production. 
He put into triplets the chrontcle of Giovanni Villani (Cenftloquto), 
and wrote many historical poems called Servenfeit, many comic 
poems, and not a few epico-j^pular compositions on various 
subjects A little poem of his in seven cantos treats of the war 
between the Florentines and the Pisans from 13^2 to 1365. 
Other poems drawn from a legendary .source celebrate the Rema 
d’ Ortente, Apollonio dt Tito, the Bel Gherardmo, 8 tc These 
poems, meant to be recited to the people, are the remote am estors 
of the romantic epic, which was developed in the r6th century, 
and the first representatives of which were Boiardo and Anosto. 

Many poets of the 14th lenturv have left us political works. 
Of these Fano degh Ubcrti, the author of DrUamondo, who 
ivrote a Serventese to the lords and people of Italy, a poutu^ 
poem on Rome, a fierce invective against Charles IV. tao 
of Luxemburg, deserves notice, and Francesco di nmetoty 
Vaainozzo, Fiate Stoppa and Matteo Frescobaldi It 
may be said m general that following the example of Petrarch 
many writers devoted themselves to patriotic poetry. From 
this period also dates that literary phenomenon known under 
the name of Petrarchism The Pelrart lusts, or those who sang 
of love, imitating Petrarch’s manner, were found already in the 
14th century. But others treated the same subject with more 
originality, in a manner that might be called semi-popular. 
Such were the Bcdlate of Ser Giovanni Fwrentmo, of Franco 
Saccbetti, of Niccold .Soldanieri, of Guido and Bmdo Donati. 
Ballate were poems sung to dancing, and we have 
very many songs for music of the 14th century. We 
have already stated that Antonio Pucci versified 
Viliam’s Chromcle. This instance of versified history is not 
unique, and it is evidently connected with the precisely similar 
phenomenon offerexi by the “ vulgar Latin ” literature. It is 
enough to notice a chronicle of Arezzo m terza nma by Gorello 
de' Swugardi, and the history, also m terza nma, of the journey 
of Pope Alexander III to Venice by Pier de’ Natali Besides 
this, every kmd of subject, whether history, tragedy of hus- 
liandry, was treated in verse. Neri di Landocio wrote a life of 
St Catbenne j Jacopo Gradenigo put the gospels mto tnplets ; 
Pagamno Bonafede m the Tesoro det rusUct ^ave many precepts 
in agriculture, beginning that kind of Geoigic poetry which was 
fully dbveloped later by Alanwinni m his ColHvattone h\’ Girofebno 
Barufialdi m the Cmapojo, by Rucellai in the Apt, hv Barto- 
lommeo Lorenzi in the CoUttmtone det mmU, by Giambattista 
.Spolvenni in the CdUtoaxime del rtso, &c. 

There cannot have been an entire absence of dramatic litera- 
ture in Italy in the 14th century, but traces of it are wanting, 
although we find them again in great abundance in the 
15th century. The 14th century had, however, one 
drama unique o# its kind. In the sixty years (1*50 to 1310) which 
ran from the death of the emperor Frederick II. to the expedition 
ol Heniy VII., no emperor bad come into Italy. In the north of 
Italy, ^xelmo da Romano, with the title of wnpena! vicat, had 
taken possession of sdmost the whole of the March of Treviso, 
and threatened Lombardy. The popes proclaimed a crusade 
agamat him, and, crushed by it, the Ezzelim fell. PttdOa then 
began to breartie again, and took to extending its dominion. 
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'Iherc Wets living at Padua Albcrtino Mussato, born in 1261, a 
y c tr after the catastrophe of the K/,/eIini , he grew up among the 
suivivors of a generation that haled th(' name of the tyrant 
AfUr having written m Latin a history of Henry VI F ht devoted 
himself to a dramatic work on E^/elino, and wrote it also in 
L.itin 'I'he Eaertiius, which was probably never represented 
on the stage, has been by some critics compared to the great 
tragic works of (Ireeie It would probably be nearti the truth 
to say that it h.is nothing in common w ith the works of Aeschylus . 
but ceitainl) the diiimatii sticngth, the delineation of certain 
sitiuitions, and the narration of certain events are veiy original 
Miissato’s work stands alone in the history of Italian diamatic 
literature Perhaps this would not have been the case if he had 
written it m Italian 

In the last years of the 14th century we find the stiuggle that 
was soon to break out between the indigenous htciary tradition 
and the rev ivmg classicism already aliv-^e m spirit As repre- 
sentatives ot this struggle, of this antagonism, we may considci 
Luigi Maisilio and Coluccio Salutati, both learned men who 
spoke and wrote Latin, who aspired to be humanists, but who 
meanwhile also loved Dante, Petrarch and Hoccaccio, and felt 
and celebrated m their writings the beauty of Italian literature. 

3 The Renansatice. -A great intellectual movement, whuh 
had been gathering for a long time, made itself felt m ItuI) m 
the 15th century A number of men aiose, all learned, 
La/to*' indefatigable, and all intent on one great 

learning, work Such were Niccok\ JSiccoli, Gianno.4zo Manetti, 
PaJla Stroz7i, Leonardo Jlruni, Fiancesco P'llelfo, 
Poggio liracciolini, Carlo d’Arezzo, Lorenzo \’^alla. Manetti 
buried himself m his books, slept only for a few hours m the 
night, nev'er went out of doors, and spent lus tune in translating 
from Greek, studying Hebrew, and commenting on Aristotle 
Palla Strozzi sent into Greece at his own expense to seuich for 
ancient books, and had Plutarch and Plato brought foi him 
f’oggio Uracciolini went to the (ouncil of t onstance, and found 
m a monastery in the dust-hole Cicero’s Oratiom. He copied 
Quintilian with his own hand, discovered Lucretius, Plautus, 
Pliny and many other Latin autlvors Guarino went through the 
hast in search of codices Giovanni Aurispa returned to Venice 
with manv hundreds of manuscripts hat was the p.ission that 
excited all these men ? What did they search after? What did 
they look to? These Italians were but handing on the solemn 
tradition which, although partly latent, was the informing 
principle of Italian medieval history, and now at length came 
out triumphant Tins tradition was that same tenacious and 
.savred memory' of Rome, th.vt same worship of its language and 
institutions, which at one time had retarded the development of 
Italian literature, and now grafted the old Latin branch of 
ancient classicism on the flourishing stock of Italian literature 
All this IS but the continuation of a phenomenon that has existed 
for ages It is the thought of Rome that always dominates 
It.ihans, the thought that keips appearing from Doctius to 
Dante Alighieri, from Arnold of Brescia to Cola di Rienzi, which 
gathers strength with Petrarch and Boccaccio, and finally Ijc- 
comos triumphant in literature and life — m life, because the 
modern spirit is fed on the works of the ancients Men come 
to have a more just ide<i of nature the world is no longer 
cursed or despised , truth and beauty 30m hands , man is born 
.igain , and human reason resumes its rights Everything, the 
individual .ind society, are (.hanged under the influence of new 
facts 

J'lrst of all there was formed a human indiv iduality, which was 
w anting m the middle ages As J Burckhardt has said, the man 
was changed into the individual He liegan to feel and 
awiai ‘Assert his own personality, w'hich was constantly 
‘Attaining a fuller realization. As a consequence of 
this, the idea of fame and the desire for it arose. A 
really cultured class was formed, in the modern meaning of the 
word, and the conception was arriv'ed at (completely unknown 
in former times) that the worth of a man did not depend at all on 
his birth but on his personal qualities. Poggio in his dialogue 
De nobiUtaie declares that he entirely agreed with his inter- 


locutors Niccolb Niccoli and Lorenzo de’ Medici m the opinion 
that there is noother nobility but thatof personal merit External 
life was growing more refined m all pai ticulais, the man of society 
was created ; rules for civilized life were made , there was an 
incredMiig desire for sumjstuous and artistic entertainments 
'Ihe medieval idea of existence was turned upside down , men 
who had hitherto turned their thoughts exclusively to heavenly 
things, and believed exclusively m the divine right, now began 
to think of beautifying their earthly existence, of making it 
happy and gay , and returned to a belief m their human rights 
'I his was a great advance, but one which carried with it the 
seeds of many dangers 'Ihe conception of morality became 
gradually weaker, 'I'he “ fay ce que vouldras ” of Rabelais 
Ivocame the first principle of life. Religious feeling was blunted, 
was weakened, was changed, became pagan again, hmally 
the Italian of the Renaissance, m his qualities and his passions, 
became the most remarkable representative of the heights and 
depths, of the values and faults, of humanity Corruption was 
associated with all that is most ideal in life, a profound scepticism 
took hold of people's minds , indifference to good and evil 
reached its highest point 

Besides this, a great literary danger was hanging over Italy. 
Humanism threatened to submerge its youthful national litera- 
ture There were authors who laboriously tried to uterary 
give Italian Latin forms, to do again, after Dante's dangers 
timt, what Guittone d'Arezzo had so unhappily done o/Latia- 
m the 13th century Provincial dialects tried to 
reassert themselves m literature. The great authors of the 14th 
century, Dante, Petrarch, Boccaccio, weie by many people 
forgotten or despised 

it was P'lorcncc that saved literature by iccoucilmg the 
classical models to modern feeling, I'lorencc that succeeded m 
assimilating classical forms to the “ vulgar ” art 
.Still gathering vigour and elegance from classicism, 
still drawing fiom the ancient fountains all that they t^ace. 
could supply of good and useful, it was able to preserve 
Its real life, to keep its national traditions, and to guide literature 
along the way that had been opened to it by the writers of the 
preceding century At Florence the most celebrated humanists 
wrote also m the vulgar tongue, and commented on Dante and 
Petrarch, and defended them from their enemies Leone Battista 
Alberti, the learned Greek and Latin scholar, wrote m the 
vernacular, and Vespasiano da Bisticci, whilst he was constantly 
absorbed m Greek end Latin manuscripts, wrote the Vile di 
Hotmm illustri, valuable for their historical contents, and 
rivalling the laest works of the 14th century in their candour and 
simplicity' Andrea da Barbermo wrote the beautiful prose of 
the Realt di Frattaa, giving a tolourmg of “ romanitfl ” to the 
chivalrous romances Belcan and Benivieni carry us back to 
the mystic idealism of earlier times 

But it IS m Lorenzo de’ Mcdici that the influence of Florence 
on the Renaissance is particularly seen His mind was formed 
by the ancients : he attended the class of the Creek 
Argyropulos, sat at Platonic banquets, took pains to 
collect codices, sculptures, vases, pictures, gems and 
drawings to ornament the gardens of San Marco and to form the 
library afterwards called by his name In the saloons of his 
Florentine palace, m his v'lllas at Careggi, Fiesole and Ambra, 
stood the wonderful chests painted by Dcllo with stories from 
Ovid, the Hercules of Pollajuolo, the Pallas of Botticelli, the 
works of Filippino and Verrocchio Lorenzo de’ Medici lived 
entirely m the classical world , and yet if we read his poems 
we only see the man of his time, the admirer of Dante and of the 
old Tuscan poets, who takes inspiration from the popular muse, 
and who succeeds m giving to his poetry the colours of the most 
pronounced realism as well as of the loftiest idealism, who 
passes from the Platonic sonnet to the impassioned triplets of 
the Amort di Venere, from the grandiosity of the Salve to Nencia 
and to Beam, from the Canto carnasctalesco to the Lauda 'The 
feeling of nature is strong m him — at one time sweet and melan- 
choly, at another vigorous and deep, as if an echo of the feelings, 
the sorrows, the ambitions of that deeply agitated life. He 
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liked to look into his own heart with a severe eye, but he was 
also able to pour himself out with tumultuous fulness He 
described with the art of a sculptor; he satirized, laughed, 
prayed, sighed, always elegant, always a Florentine, but a 
Florentine who read Anacreon, Ovid and Tibullus, who wished 
to enjoy life, but also to taste of the refinements of art 

Next to Lorenzo comes Poli/iano, who also united, and with 
greater art, the ancient and the modern, the popular and the 
Potixiiui style. In his Rispelit and m his Ballate the 

o z *no. Qjf imagery and the plasticity of form are 

inimitable. He, a great Greek scholar, wrote Italian verses with 
dazzling colours j the purest elegance of the Greek sources 
pervaded his art in all its varieties, in the Orfeo as well as the 
Stanze per la gtostra. 

As a consequence of the intellectual movement towards the 
Renaissance, there arose m Italy in the 15th century three 
academies, those of Florence, of Naples and of Rome 
JtnUes' Florentine academy was founded by Cosmo I. 

de’ Medici. Having heard the pr.^lses of Platonic 
philosophy sung by Gemistus Pletho, who m 1430 was at the 
counc il of Florence, he took such a liking for those opinions that 
he soon made a plan for a literary congress which was especi.dly 
to discuss them Alaisilius Ficmus has described the occupations 
and the entertainments of these academicians. Here, he said, 
the young men learnt, by way of pastime, precepts of conduct 
and the practice of eloquence ; here grown-up men studied the 
government of the republic and the family , here the aged 
consoled themselves with the belief in a future world. I he 
academy was divided into three classes • that of patrons, who 
were members of the Medu 1 family ; that of hearers, among 
whom sat the most famous men of that age, such as Pico della 
Mirandola, Angelo I’oliziano, I.eon Battista Allierti ; that of 
disciples, who were youths anxious to distinguish IhemsoKes in 
philosophical pursuits. It is known that the Platonic acach my 
endeavoured to promote, with regard to art, a second and a 
more exalted revival of antiquity 'Ihe Roman academy was 
founded by Giulio Pomponio Leto, with the object of promoting 
the discovery and the investigation of ancient monuments ancl 
book.s. It was a sort of religion of classicism, mixed with 
learning and philosophy Platina, the celebrated author of the 
lives of the first hundred popes, belonged to it. At Naples, the 
academy known as the Pontaniana was instituted The founder 
of It was Antonio Bcccadelli, surnamed II Panormita, and after 
his death the head was II Pontano, who gave his name to it, 
and whose mind animated it 

Romantic poems were the product of the moral scepticism 
and the artistic taste of the 15th century. Italy never had any 
true epic poetry in its period of literary birth. Still 
less could 11 have any in the Renaissance. It had, 
however, many poems called Caniari, because they 
contained stones that were sung to the people , and besides there 
were romantic poems, such as the Btwvo d'Antona, the Jiegnia 
Ancroja and others But the first to introduce elegance and a 
new life into this style was Luigi Pulci, who grew up in the house 
of the Medici, ancl who wrote the Morgante Maggiore at the 
request of Lucrezia Tornabuoni, mother of Lorenzo the Magnifi- 
cent. The material of the Morgante is almost completely taken 
from an obscure chivalrous poem of the 15th century recently 
discovered hy Professor PiO Rajna. On this foundation Pulci 
erected a structure of his own, often turning the subject into 
ridicule, burlesquing the characters, introducing many digres- 
sions, now capricious, now scientific, now theological. Pulci’s 
merit consists in having been the first to raise the romantic epic 
which had been for two centuries m the hands of story-tellers 
into a work of art, and m having united the serious and the 
comic, thus happily depicting the manners and feelings of the 
time. With a more serious intention Matteo Boiardo, count of 
Scandiano, wrote his Orlando tnnamorato, in which he seems to 
have aspired to embrace the whole range of Carlovingian legends ; 
but he did not complete his task. We find here too a large vein 
of humour and burlesque. Still the Ferrarese poet is drawn to 
the world of romance by a profound sympathy for chivalrous 
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manners and feelings — that is to say, for lo\ e, courtesy, valoui 
and generosity. A third romantic potm of the 15th century was 
the AI<imbrtatio by Fiancesco Bello (('leio of Ferrara) He drtw 
from the (arloxmgian cycle, from the romances of the Round 
Table, from dassical antiquity He was a poet of no eommon 
genius, and of ready imagination He showed the inllutnce of 
Boiardo, especially m something of the fant.istu which he 
introduced into his work 

'Jhe development of the drama in the 15th centuiy was very 
great This kind of bemi-popular literature was born 111 hlorente, 
and attai'hed itself to certain popular festivities that 
were usually held m hontnir of bt John the Baptist, 
patron saint of the city 'ihe Sacra Rapprecentazione is in 
sulistance nothing more than the development of the medieval 
Mt:,tero (“ m) stery-play ”). Although it Ixlonged to popular 
poetry, some of its authors were literary men of much renown 
It is enough to notice Lorenzo de’ Medici, who wrote San Gto- 
vannt e Paolo, and Feo Belraii, author of the San Panunsto, the 
Abramo cd Isac, &e From the 15th centuiy^, some ehnunt (h 
the comic-profane found its way into the Saita Rappreienlaztont’ 
From Its Biblical and legendary conventionalism Poli/uino 
emancipated himself m his Oijeo, which, although in its exterior 
form lx longing to the. sacred representations, yet substantially 
detaches itself from them in its contents and m the artistic 
element intioduted 

From Petrarch onwards the eclogue was a kind of liUiatuie 
that much pleased the Italians. In it, however, the pastoral 
element is only apparent, for there is nothing really 
niral in it. budi is the Arcadia of Jacopo .bannazzaro 
of Naples, author of a wearisome Latin poem De Partu 
Virgints, and of some piscatorial eclogues 'Ihe Arcadia is 
divided into ten eclogues, m which the festivities, the games, 
the sacrifices, the manners of a colony of shephe rds are dc sc 1 ibcd. 
'i’hfy are written m elc'gant verses, but it would la. v<un to look 
m them for the remotest feeling of country life On the other 
hand, even in this style, Lorenzo de’ Medici was superior Ills 
Ncncta da Barberino, as a modern writer says, is as it wt re the 
new and dear reproduction of the popular songs of the environs 
of Plorcnre, melted into one majestic wave of octave stanzas 
Lorenzo threw himself into the spirit of the bare realism ol 
country life. Ihere is a marked contrast between this work and 
the conventional bucolic of Sannazzaro ancl other writers A 
rival of the Medici in this style, but always inlenot to him, was 
Luigi Pulci in his Beca da Dtcomano. 

The lyric love poetry of this century was unimportant. In 
Its stead we see a completelj' new style arise, the Canto carna- 
scialesco. These were a kind of choral songs, which 
were accompanied with symbolical masquerades, 
common in Florence at the carnival 'fhey v\ere 
written m a metre like that of the ballate ; ancl for the most 
part they were put into the mouth of a party of workmen and 
tradesmen, who, with not very chaste allusions, sang the praises 
of their art. 'Ihese triumphs and masquerades were directed 
by Lorenzo himself. At eventide theie set out into the city 
large companies on horseback, playing and singing these .songs 
There are some by Ia>renzo himself, which surpass all the others 
in their mastery of art. That entitled Bacco cd Ananna is the 
most famous. 

Girolamo Savonarola, who came to Florence in 148c), arose 
to fight against the literary and social movement of the Renais- 
sance. Some have tried to make out that Savonarola jfeUgioua 
was an ajxistle of liberty, others that he was a precursor rtaction 
of the Reformation In truth, however, he was neither SMyoa- 
the one nor the other. In his stiuggle with Lorenzo 
de' Medici, he direc ted his attack against the promoter of classic al 
studies, the patron of pagan literature, rather than against the 
politu'al tyrant. Animat^ by mystic zeal, he took the line of .v 
prophet, preaching against reading voluptuous authors, against 
the tyranny of the Medici, and calling for popular governmc iit 
This, however, was not done from a desire for civil liberfv, but 
because Savonarola saw m Lorenzo and his court the greatest 
obstacle to that return to Catholic doctrine whic h uas his heart’s 
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desire ; while he thought this return would be easily accooir 
pUshed on the fall of the Mediei) the Florentine republic should 
come into the hands of his supporters. There may be more 
justice in looking on Savonarola as the forerunner of the Reforma- 
tion. If he was so, it was more than he mtended. 'fhe friar of 
Ferrara never thought of attacking the papal dogma, and always 
maimained that he wished to remain within the church of Rome. 
He had none of the great aspirations of Luther. He only 
repeated the complaints and the ^hortations of St Catherine 
of Siena ; ho desired a reform of manners, entirely of manners, 
not of doctrine. He pitpared the ground for the German and 
English religious movement of tlie i6th century, but uncon- 
sciously. In the history of Italian civilization he repre>ents 
letrcgression, that is to say, the cancelling of the great fact of 
the Renaissance, and return to medieval ideas. His attempt 
to put himself m opposition to his time, to arrest the course of 
events, to bruig the peopJ^ back to the faith of the past, the 
belief that all the social evils came from a Medici and a Borgia, 
his not seeing the historical reality as it was, his aspiring to found 
a republic with Jesus Christ for its king— ^ these things show 
that Savonarola was more of a fanatic than a thinker. Nor has 
he any neat merit as a writer. He wrote Italian sermons, 
hymns (Taudi), ascetic and political treatises, but they are 
roughly executed, and only important as throwing light on the 
history of his ideas. The religious poems of Guol^o Benivieni 
are better than his, and are drawn from the same inspirations. 
In these lyrics, sometimes sweet, always wsum with religious 
feeling, Beiuvieni and with lum Feo Belcari carry us back to the 
literature of the 14th century, 

History had neither many nor very good students in the 
15th century, Its revival belonged to the following age. It 
was mostly written m I^tm. Leonardo Bruni of 
Arezzo wrote the histwy of Florence, Gioviano 
Pontano that of Naples, in Latm. Bernardmo Cono 
wrote the history of Milan in Italian, but lu a rude way. 

Leonardo da Yinci wrote a treatise on painting, Leon Battista 
Alberti one on sculpture and architecture. But the names of 
these two men are important^ not so much as authors of these 
treatises, but as being embodiments of another chaiiacteristic 
of the age of the Renaissance— versatility of genius, power of 
application along many and varied Imes, and of being excellent 
in all. Leonardo was an architect, a poet, a painter, an hydraulic 
engineer and a distinguished mathematician. Alberti was a 
musician, studied junspi udence, was an architect and a draughts- 
man, ami had great fame in literature. He had a deep feehng 
for nature, an almost unique faculty of assimilating all that 
he saw and heard. Leonardo and Alberti are representatives 
and almost a compaidium in themselves of all that mtellectual 
vigour of the Renaissance age, which m the i6th century took 
to developing itself in its individual parts, making way for what 
has by some been called the golden age of Italian literature. 

4. Devtlapmeni of ihe The fundamental char- 

acteristic of the literary epoch following that of the Renaissance 
IS t^t it perfected itself in every kind of art, in particular 
uniting the essentially Italian character of its language with 
ciassicism of style;. This period lasted from about 1494 to about 
1560 , and, strange to say, this very period of greater fruitfulness 
and literary greatness began from the year 1494, which with 
Charles VIIL’s descent into Italy marked the thinning of its 
political decadence and of foreign domination over it. But this 
IS not hard to explain. All the most famous men of the first 
half of the ibth had been educated in the preceding century, 
Pietro Pompon^i was born m i4fia, Marcello Virgiho Adriani 
m 1464, CastigUone in 146S, Machiav^i in 1469, Bembo in 1470, 
Michelangelo Buonarroti and Ariosto in 1474, Nardi in 1476, 
TVissino in 1473, Guicciardini in 1482. Huis it is easy to under- 
stand how the literary activity which showed itself from the end 
of the 15th century to the nmldle of the following one was the 
product of the political and social conditions of the age in which 
these mipde were formed, not of that In which their powers were 
displayed. 

Niccold MachsavelH and Francesco Guicciardiiu were the chief 


originators of the science of history. Machiavelli’s principal 
works are the Istorte fiarentine, the Dtscvirsi suUa prtma deca 
4 i Tito Livio, the 4 rU della guerra and the Pnnetpe* /tMaer> 
His merit consists in having been the creator of the 
experimental science of poUtics — in having observed facts, 
studied histones and drawn consequences from them. 
history is sometimes inexact in facts j it is rather a political 
than an historical work, The peculiarity of Machiavelh’s genius 
lay, as has been sard, m bis artistic feeling for the treatment 
and discussion of politics in and for themselves, without regard 
to an immediate end — in his power of abstracting himself from 
the partial appearances of the transitory present, in order more 
thoroughly to possess himself of the eternal and inborn kingdom, 
and to bring it into subjection to himself. 

Next to Machiavelli both as an historian and a statesman 
comes Francesco Guicciardmi. Guicciardim was very observant, 
and endeavoured to reduce his observations to a science. His 
Siorta d* Itaha, which extends from the death of Lorenzo 
de’ Media to 1534, is full of political wisdom, is skilfully 
arranged m its parts, gives a lively picture of the cliaracter 
of the persons it treats of, and is written m a giaiid 
style. He shows a profouxid knowledge of the hiunan heart, 
and depicts with truth the temperaments, the capabilities and 
the habits of the different European nations. Going back to 
the causes of events, he looked for tiie explanation of the divergent 
interests of princes and of their reciprocal jealousies. The fact 
of his having witnessed many of the events he related, and 
having taken part in them, adds authority to his words. The 
politi^ reflections are always deep , m the Pensteri, as G. 
Cappom 1 says, he seems to aim at extracting through self- 
examination a quintessence, as it were, of the things observed 
and done by him — thus endeavouring to form a political 
doctrine as adequate as possible m all its parts, Machiavelli 
and Guicciardim may be considered, not only as distinguished 
historians, but as originators of the science of history founded 
on observation. 

Inferior to tliem, but still always worthy of note, were Jacopo 
Nardi (a just and faithful historian and a virtuous man, who 
defended the rights of Florence against the Medici before 
Charles V.), Benedetto Varchi, Giambattista Adriam, Bernaido 
Segni ; and, outside Tuscany, Camillo Porzio, who related the 
Congtura de' barom and the history of Italy from XS 47 fo 
1552, Angelo <h Costarica, Pietro Bembo^ Paolo Paruta and 
others. 

Ariosto’s Orlando furtoso was a continuation of Boiardo’s 
Innamorato, His characteristic is that he assimilated the romance 
of chivalry to the style and models of classicism, K^nmatic 
Ariosto was an artist only for the love of his art ; his epic. 
sole mm was to make a romance that should please Ariotto 
the generation m which, he lived. -H.s Orlando ^1333) 
no grave and serious piirpose ; on the contrary it 
creates a fantastic world, in which- the poet rambles, indulging 
his caprice, and sometimes smiling at his own work. His great 
desire is to depict everything with the greatest possible perfection ; 
the cultivation of style is what occupies him most Xp his hands 
the style becomes wonderfully plastic to every conception, 
whether or low, serious or sportive. The octave stanza 
reached in him^ the highest perfection of grace, variety and 
harmony. 

Meanwhile, side by side with the romantic, there an 
attempt at the historical epic. Gian Gioigio Trissmo of Vicenza 
composed a poem called Itoita Itberata^ dat GoU. ,Full 
of learning and of the rules cd the ancients, he formed epto, 
himself on the latter,, m order to smg of the campaigns 
of Belisarius ; he said that he had forced hunself to observe all 
the rules of AnstoUe, and that he had mutated Homer. In 
this again, wo see one of the products of the Renaisstmee ; and, 
althoi^ Trissiuo’s week, is poor la invention and without any 
ongmal poetical coknirmg, yet it helps one to understand 
better what were ,the conditions, of mind in the xbth century. 

Lyric poetry was certamly npt one of the kinds that rose to 
I StmadptlAtmfmbbiuadi ptrenee iPhneoGe, 
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any great height in the i6th century. Originality was entirely 
wanting, since it seemed in that century as if nothing better 
could be done than to copy Petrarch. Still, even in 
this style therewere some vigorous poets. Monsignore 
'Giovanni Guidieciom of Lucca (i5oo-'i542) showed 
that he had a generous heart. In fine sonnets he gave expression 
to his grief for the sad state to which his country was reduced. 
Francesco Molza of Modena (1489-1544), learned in Greek, 
Latin and Hebrew, wrote m a graceful style and with spirit. 
Giovanni della Casa (1503-1556) and Pietro Bembo (1470-1547), 
although Petrarehists, were elegant. Even Mi^elangclo 
Buonarroti was at tunes a Petrarchist, but his poems bear the 
stamp of his extraordinary and original genius. And a good 
many ladies are to be plao^ near these poets, such as Vittcu-ia 
Colonna (loved ly Michelangelo), Veronica Garnbara, TuUia 
d’Aragona, Giulia Gonzaga, poetesses of great delicacy, and 
superior m gemus to many literary men of their time. 

The i6th century had not a few tragedies, but they are all 
weak. The cause of this was the moral and rel^ious indifference 
Traxedy Italians, the lack of strong passions and vigorous 

characters. The first to occupy the tragic stage was 
Tnssino with his Sofontsba, foUowmg the rules of the art moat 
scrupulously, but written m sickly verses, and without warmth 
of f^uig. The Orestd and the Rosmunda of Giovanm Rucellai 
were no better, nor Luigi Alamanni’s Anitgone. Sperone 
Speroni in his Cmact and Giraldi Cintio m hia Ofbecche tried 
to become innovators m tragic literature, but they only succeeded 
in making it grotesque. Decidedly superior to these was the 
Tonxsmonda of Torquato Tasso, specially remarkable for the 
choruses, which sometimes remind one of the chorus of the 
Greek tragedies. 

The It£dian comedy of the i6th century was almost entirely 
modelled on the Latin comedy. They were almost always 
ComectK characters of the old man, 

of the servant, of the waiting-maid ; and the argument 
was often the same. Thus the Luetdt of Agnolo Firenaiola, 
and the Vtcehto amoroso of Donato Giannotti were modelled 
on comedies by Plautus, as were the Sforta^ by Gelh, the MmU> 
by Dolce, and others. There appear to be only three writers 
who should be distinguished among the many who wrote 
comedies — Machiavelh, Ariosto and Giovan, Maria Ceochi, 
In his Mandtagora Machiavelh, unlike all the others, composed 
a comedy of character, creating types which seem living even 
now, beikuse they were copied fiom reality seen with a finely 
observant eye. Ariosto, on the other hani was distinguished 
for his picture of the habits of his tune, and cspeaally of those 
of the Ferrarese nobles, rather than for the objective delineation 
of character. Lastly, Cecchi left in his comedies a treasure of 
spoken language, which nowadays enables us m a wonderful 
way to make ourselves acquainted with that age. Ihe notorious 
Pietro Aretmo m%ht also be included in the list of the best 
wnters of comedy. 

The 1 5th century was not without humorous poetry j Antonio 
Cammelli| surnamed the Pistoiaxi, is specially deserving of 
notice, because of his “ pungent brnkmu/* as Sainte- 
2 "*’' Beuve called it. But it was Francesco Berm who 
carried this kind of literature to perfection m tho 
i6th century. From him the style has been called 
“ bernesque ” poetry In the “ Bemeschi ” we find nearly the 
same phenomenon that we already noticed with regard to 
Qrbmdo fttrtofo. It was art for art’s sake that inspired and 
moved Bemi to write, aa well as Anton Francesco Graxami, called 
B Lasc^,, and other lesser writers. It may be said that there 
is nothmg m ^ejr poetry ; and it is true that they specially 
delight m praising low and disgustmg things and in jeenng at 
what IS noble and serious, i^rnesque p^tiy is thie clearest 
reflection of that religious and mmal scepticism which was one 
of the characteristics of Italian social life m the r6th century, 
and which showed itself mme or less in ad the works of that 
period that scepticism which stopped the religious Reformation in 
Italy, and which in its turn was an effect of histmical conditieas. 
The j^meschi, and especially Bemi himself, sometimes assumed 


a satirical tone. But theirs could not he called true satire. 
Pure satinsts, on the other hand, were Antonio Vtudgueita, a 
Venetian, Lodovico Alamanni and Ariosto, the last superire 
to the others for the Attic elegance of his style, and for a certain 
frankness, passing into malice, which is particubuly intecestmg 
when the tmks of himself. 

In the i6th ccentury there were not a few didactic works. In 
his poem of the Apt Giovanni Rucellai approaches to the perfec- 
tion of Virml. His style is dear and ^ht, and he adds 
interest to his book by ftequent allusions to the events * 

of the time. But of the didactic works that which 
surpasses aU the others in im{wrtance is BaJdassare CastigUone’s 
Cortigtano, in winch he imagines a discussion m the palace of 
the dukes of Urbino between knights and ladies as to what 
are the gifts rec^uured in a perfect courtier. This book is valuable 
as on illustration of the intellectual and moral state of the 
highest Italian society in the first half of the 16th century. 

Of the novelists of the i6th century, the two most important 
were Anton Francesco Grazaini and Matteo Bandello — the 
former as playful and huarre as the latter is grave and 
solemn As part of the history of the times, wo must 
not forget that Bandello was. a Dominican fnar and a bishop, 
but that notwithstanding his novels were very loose in subject, 
and that he often holds up the ecclesiastics of his time to ridicule. 

At a time when admiration for qualities of style, the desire 
for classical elegance, was so strong as m the 16th century, much 
attention was naturally paid to translating Latin and 
Greek authors. Among the very numerous translations ** 
of the time those of the Aemtd and of the Pastorals of 
Longus the Sophist by Annibal Caro are still famous ; as are also 
the translations of Ovid's Metamorphoses by Giovanm Andrea 
dell’ Anguillare, of Apuleius’s Golden Ass by Fircnzuola, and of 
Plutarch's Ltves and Moralta by Marcello Adriani. 

The historians of Italian literature are m doubt whether Tasso 
should be placed in the period of the highest development of 
the Renaissance, or whether he should form a period 
by himself, intermediate between that and the one 
following. Certainly he was profoundly out of harmony is9S), 
with the century in which he uved. H,is religious faith, 
the seriousness of his character, the deep melancholy settled in 
his heart, his continued aspiration after an ideal perfection, all 
place him as it were outside the bterary epoch r^esented by 
Maohiavelli, by Ariosto, by Berni. As Carducci has well said, 
Tasso ** is the legitimate heir of Dante Alighieri : be believes, 
and reasons on his faith by philosophy j he loves, and cranments 
on his love in a learned stylo ; he is an artist, and wntes dialogues 
of scholastic speculation that would fam be Platonic.” He 
was only eighteen years old when, in 1563, he tried his hand at 
epic poetry, and wrote Rinaldot m which he said that he had 
tried to reconcile the Aristotelian rules with the variety of 
Ariosto. He afterwards wrote the Ammta, a pastoral drama of 
exquisite grace. But the work to which he had long turned his 
thoughts was an heroic poem, and that absorbed all his powers. 
He himself explams what his mtention was in the three Ducorst 
written whilst be was composing the Gerusalemme : he would 
choose a great and wonderful subject, not so ancient as to have 
lost all interest, nor so recent as to prevent the poet from em- 
bellishing it with invented circumstances ; he meant to treat it 
rigorously according to the rules of the unity cd action observed 
in Greek and Latin poems, but with a fiir greater variety and 
splendour of episodes, so that in this point it should not fall 
short of the romantic poem ; and finally, he would write it m a 
lofty and ornate style, 'fbus is what Tasso has done in the 
Gerusalemme hherata, the subject of which is the liberation of 
the sepulchre of Jesus Cinst m the iith century by Godfrey of 
Bouillon. The pOet does not foOow faithfully' all the historical 
facts, but sets before us the principal causes of them, hring:ng 
in the supernatural agenq^ of God and Satan. The Gerusalemme 
IS the best heroic poem that Ji-aly can riiow. It apisroaches to 
classical perfeetioh. Its episodes above all are most beautiful. 
There ia profound feeling in it, and everything reflects the 
melancholy soul of the poet As regards the style, however, 
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although Tasso studiously endeavoured to keep close to the 
classical mode’s, one cannot help noticmg that he makes excessive 
use of metaphor, of antithesis, of far-fetched conceits ; and it is 
specially from this point of view that some historians have 
placed Tasso in the literary period generally known under the 
name of “ Secentismo,” and t^t others, more moderate in their 
criticism, have said that he prepared the way for it. 

5 Period of Decadence — From about 1559 began a period of 
decadence in Italian literature. The Spanish rule oppressed and 
corrupted the peninsula. The minds of men were day by day 
gradually losing their force ; every high aspiration was quenched. 
No love of country could any longer be felt when the country 
was enslaved to a stranger The suspicious rulers fettered all 
freedom of thought and word j they tortured Campanella, 
burned Bruno, made every effort to extinguish all high sentiment, 
all desire for good. Cesare Balbo says, “ if the happiness of the 
masses consists in peace without industry, if the nobility’s con- 
sists m titles without power, if princes are satisfied by acquies- 
cence in their rule without real independence, withoutsovereiraty, 
if literary men and artists are content to wnte, paint and build 
with the approbation of their contemporaries, but to the con- 
tempt of posterity, if a whole nation is happy m ease without 
dignity and the tranquil progress of conniption, — then no period 
ever was so happy for Italy as the hundred and forty years 
from the treaty of Cateau Cambresis to the war of the 
centf/mo. Spanish succession ” This period is known in the 
history of Italian literature as the Secentismo. Its 
writers, devoid of sentiment, of passion, of thoughts, resorted to 
exaggeration j they tried to produce effect with every kind of 
affectation, with bombast, with the strangest metaphors, m fact, 
with what m art is called mannerism, “ barocchism.” The utter 
poverty of the matter tried to cloak itself under exuberance of 
forms It seemed as if the writers vied with one another as to 
who could best burden his art with useless metaphors, with 
phrases, with big-sounding words, with affectations, with hyper- 
bole, with oddities, with everything that could fix attention on the 
outer form and draw it off from the substantial element of thought 

At the head of the school of the “ Secentisti ” comes Giovan 
Battista Marmi of Naples, born m 1569, especially known by a 
Mixiai po®’*’ called V Adone His aim was to excite wonder 
by novelties ; hence the most extravagant metaphors, 
the most forced antitheses, the most far-fetched conceits, are to 
lie found in his book. It was especially by antitheses that he 
thought he could produce the greatest effect. Sometimes he 
strings them together one after the other, so that they fill up 
whole stanzas without a break. Achilhni of Bologna followed in 
Marini’s steps He had less genius, however, and hence his 
peculiarities were more extravagant, becoming indeed absolutely 
ridiculous. In general, we may say that all the poets of the 
17 th century were more or less infected with “ Marinism ” 
Thus Alessandro Guidi, although he does not attain to the 
exaggeration of his master, is emptily bombastic, inflated, 
turgid, while P\ilvio Testi is artificial and affected. Yet Guidi 
as well as Testi felt the influence of another poet, Gabriello 
Chiabrera, born at Savona in 1552. In him the Secentismo took 
another character Enamoured as he said he was of the Greeks, 
he made new metres, especially in imitation of Pindar, treating 
of religious, moral, historical and amatory subjects. It is easy 
to understand that a Pindaric style of poetry in the 17th century 
in Italy could not but end in being altogether artificial, without 
anything of those qualities which constitute the greatness of the 
Greek poet. Chiabrera, though elegant enough in form, proves 
empty of matter, and, m his vain attempt to hide this vacuity, 
has recourse to poetical ornaments of every kind. These again, 
in their turn, become in him a fresh defect. Nevertheless, 
Chiabrera’s school, in the decadence of the 17th century, marks 
an improvement ; and sometimes he showed that he had lyrical 
capacities, which in better literary surroundings would have 
brought forth excellent fruit. When he $inn, for example, of the 
victories of the Tuscan galleys against the Turks and the pirates 
of the Mediterranean, he rises to grand imagery, and seems quite 
another poet. 


FUicaja the Florentine has a certain lyric ilan, p^icularly in 
the songs about Vienna besieged by the Turks, which seems to 
raise him more than the others above the vices of the time ; but 
even in him we see clearly the rhetorical artifice and the falseness 
of the conceits. And in general all the lyric poetry of the 17th 
century may be said to have had the same defects, but in different 
degrees — defects which may be summed up as absence of feehng 
and exaggeration of form. There was no faith ; there was no 
love ; and thus art became an exercise, a pastime, a luxury, for 
a servile and corrupt people. 

The belief then arose that it would be sufficient to change the 
form in order to restore literature, in forgetfulness that every 
reform must be the effect of a change m social and 
moral conditions Weary of the bombastic style of the 
17th century, full of conceits and antithesis, men said — 
let us follow an entirely different line, let us fight the turgid 
style with simplicity. In 1690 the “ Academy of Arcadia ” 
was instituted. Its founders were Giovan Mana Crescimbeni 
and Gian Vincenzo Gravina. The Arcadia was so called because 
Its chief aim and intention were to imitate in literature the 
simplicity of the ancient shepherds, who were fabulously supposed 
to have lived m Arcadia in the golden age. As the “ Secentisti ” 
erred by an overweening desire for novelty, which made them 
always go beyond the truth, so the Arcadians proposed to them- 
selves to return to the fields of truth, always singing of subjects 
of pastoral simplicity. This was obviously nothing else than the 
substitution of a new artifice for the old one , and they fell from 
bombast into effeminacy, from the hyperbolical into the petty, 
from the turgid into the over-refined The Arcadia was a re- 
action against Secentismo, but a reaction which, reversing the 
movement of that earlier epoch, only succeeded in impoverishing 
still further and completely withenng up the literature The 
poems of the “ Arcadians ” fill many volumes, and are made up 
of sonnets, madrigals, canzonets and blank verse ITie one who 
most distinguished himself among the sonneteers was Felice 
2 ^ppi. Among the authors of songs Paolo Rolli was illustrious. 
Innocenzo Frugoni was more famous than all the others, a man 
of fruitful imagination but of shallow intellect, whose wordy 
verses nobody now reads 

Whilst the political and social conditions m Italy in the 17th 
century were such as to make it appear that every light of 
intelligence, all spirit of liberty, was extinguished, 
there appeared in the peninsula, by that law of reaction otnylvmi. 
which in great part governs human events, some strong Sd^atiHe 
and independent thinkers, such as Bernardino Telesio, 

Giordano Bruno, Tommaso Campanella, Lucilio Vanini, who 
turned philosophical inquiry into fresh channels, and opened the 
way for the scientific conquests of Galileo Galilei, the great 
contemporary of Descartes in France and of Bacon in England 
Galileo was not only a great man of science, but also occupied a 
conspicuous place in the history of letters A devoted student 
of Ariosto, he seemed to transfuse into his prose the qualities 
of that great poet — a clear and frank freedom of expression, a 
wonderful art of knowing how to say everything with precision 
and ease, and at the same time with elegance Galileo’s prose 
is in perfect antithesis to the poetry of his time Perhaps it is 
the best prose that Italy has ever had ; it is clear, goes stra^ht to 
the point, is without rhetotical ornaments and without vulgar 
slips, artistic without appearing to be so 

Another symptom of revivsu, a sign of rebellion against the 
vileness of Italian social life, is given us in satire and in particular 
in that of Salvator Rosa and Alessandro Tassoni. * Salvator Rosa, 
bom in 1615, near Naples, was a painter, a musician and a poet. 
As a poet he showed that he felt the sad condition of his country, 
showed that he mourned over it, and gave vent to his feeling (as 
another satire-writer, Giuseppe Giusti, Said) in generost rab^ffi 
His e^ortation to Italian poets to turn their thoughts to the 
miseries of their Country as a subject for their song — their country 
languishing under the tyrant’s hands — certain passages where he 
demotes the effeminai^ of Italian habits, a strong apostrophe 
against Rdifae, make Salvator Rosa a precursor of the patriotic 
literature v^hiCh inaugurated the revival of the i8th century. 
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Tassonj, a man really quite exceptional in this century, was 
superior to Rosa. He showed independent judgment in the 
midst of universal servility, and his Secchta Rapita proved that 
he was an eminent writer. This is an heroic comic poem, which 
is at the same time an epic and a personal satire He was bold 
enough to attack the Spaniards in his Ftltppiche, in which he 
urged Duke Carlo Emanuele of Savoy to persist in the war 
against them. 

6. The Reinval tn the rSth Century — Having for the most part 
freed itself from the Spanish dominion in the iSth century, the 
Ntw political condition of Italy began to improve. Pro- 
PotMcat moters of this improvement, which was shown in many 
com 4 t‘ civil reforms, were Joseph II., Leopold I. and Charles I. 

Qf |.|^ggg princes was copied from the philo- 
sophers, who in their turn felt the influence of a general move- 
ment of ideas, which was quietly working in many parts of 
Europe, and which came to a head in the French encyclopedists. 

Giambattista Vico was a token of the awakening of historical 
consciousness in Italy In his Sctenza nuova he applied hunself 
HI taricm! investigation of the laws governing the progress 

wortu. human race, and according to which events are j 

developed From the psychological study of man he I 
endeavoured to infer the “ comune natura delle nazioni,” t e j 
the universal laws of history, or the laws by which civilizations 
rise, flourish and fall 

From the same scientific spirit which animated the philo 
sophical investigation of Vico, there was born a different kind of 
investigation, that of the sources of Italian civil and literary 
history Lodovico Antonio Muraton, after having collected in 
one entire body {Return Itahcarum smptores) the chronicles, 
the biographies, the letters and the diaries of Italian history 
from 500 to 1500, after having discussed the most obscure 
historical questions in the Anhquttaies Italtcae medtt aevt, wrote 
the Annali d' Italta, minutely narrating facts denved from 
authentic sources Muraton ’s associates in his historical re- 
searches were Scipione Maffei of Verona and Apostolo Zeno of 
Venice In his Verona illustrata the former left, not only a 
treasure of learning, but an excellent specimen of historical 
monograph The latter added much to the erudition of literary 
history, both in his Dtssertaztoni Vosstane and in his notes to the 
Btbhoteca delV eloquenza ttaltana of Monsignore Giusto Fontanmi. 
Girolamo Tiraboschi and Count Giovanni Mana MazzucheJli 
of Brescia devoted themselves to literary history. 

While the new spirit of the times led men to the investigation 
of historical sources, it also led them to inquire into the mechan- 
ism of economical and social laws. Francesco Galiani 
^oace. wrote on currency ; Gaetano Filangieri wrote a 
Sctenza della legtslaztone. Cesare Beccaria, in his 
treatise Det deltUt e delle pene, made a contribution to the 
reform of the penal system and promoted the abolition of torture. 

The man m whom above all others the literary revival of the 
18th century was most conspicuously embodied was Giuseppe 
Parini. He was bom in a Lombard village m 1729, was 
mostly educated at Milan, and as a youth was known among 
the Arcadian poets by the name of Darisbo Elidonio. Even as 
an Arcadian, however, Parmi showed s 4 ;ns of departing 
common type. In a collection of poems that 
he published at twenty-three years of age, under the 
name of Ripano Eupihno, there are some pastoral sonnets in 
which the poet shows that he had the faculty of taking his 
scenes from real life, and also some satmcal pieces in which he 
exhibits a spint of somewhat rude opposition to his own times. 
These poems are perhaps based on reminiscences of Bemi, but 
at any rate they indicate a resolute determination to assail 
boldly all the literary conventionalities that surrounded the 
author. This, however, was only the beginning of the battle. 
Parmi lived in times of great social prostratiim. The nobles 
and the nch, all given up to ease and to silly gallantry, consumed 
their lives hi ridiculous trifles or in sluuneTess self-indulgence, 
wasting themselves on immoral “ Gasbeismo,” and offering the 
most miserable spectacle of feebleness of mmd and chariu^r. 
It was against mis social condition that Parini’s muse was 


directed. Already, improvmg on the poems of his youth, he had 
proved himself an innovator m his lyrics, rejecting at once 
Petrarchism, Secentismo and Arcadia, the three maladies that 
had weaker^ Italian art in the centuries preceding his own, 
and choosing subjects taken from real life, such as might help in 
j the instruction of his contemporaries. In the Odt the satirical 
' note is already heard. But it came out more strongly in the 
poem Del porno, in which he imagines himself to be teaching a 
young Mil^ese patrician all the habits and ways of gallant 
life ; he shows up all its ndiculous frivolities, and with delicate 
irony unmasks the futilities of aristocratic habits. Dividing 
the day mto four parts, the Mattino, the Mezzogiorno, the 
Vespero, the Notte, by means ot each of these he describes the 
trifles of which they were made up, and the book thus assumes 
a social and historical value of the highest unportance. Parmi, 
satirizing his time, fell back upon truth, and finally made art 
serve the purpose of civil morality. As an artist, going straight 
back to classical forms, aspiring to imitate Virgil and Dante, 
he opened the way to the fine school that we shall soon see rise, 
that of Alfieri, Foscolo and Monti. As a work of art, the Giorno 
IS wonderful for the Socratic skill with which that delicate irony 
IS constantly kept up by which he seems to praise what he 
effectually blames. The verse has new harmonies ; sometimes 
It is a little hard and broken, not by accident, but as a protest 
against the Arcadian monotony. Generally it flows majestically, 
but without that Frugonian dromng that deafens the ears and 
leaves the heart cold. 

Gasparo Gozzi’s satire was less elevated, but directed towards 
the same end as Panni’s. In his Osservatore, something like 
Addison’s Spectator, m his Gazzetla veneta, in the 
Mondo morale, by means of allegories and novelties Bantu 
he hit the vices with a delicate touch, and inculcated a 
practical moral with much good sense Gozzi’s satire has some 
slight resemblance in style to Lucian’s. It is smooth and light, 
but withal it does not go less straight to its aim, which is to point 
out the defects of society and to correct them. Gozzt's prose is 
very graceful and lively. It only errs by its overweening affecta- 
tion of imitating the writers of the 14th century. Another 
satirical writer of the first half of the i8th century was Giuseppe 
Baretti of Turin. In a journal called the Frusta letteraria he 
took to lashing without mercy the works which were then being 
published in Italy. He had learnt much by travelling ; and 
especially his long stay in England had contributed to give an 
independent character to his mind, and made him judge of 
men and things with much good sense. It is true that his 
judgments are not always right, but the Frusta letterarta was the 
first book of independent criticism directed particularly against 
the Arcadians and the pedants. 

Everythmg tended to improvement, and the character of the 
reform was to throw off the conventional, the false, the artificial, 
and to return to truth. The drama felt this influence of the 
tunes. Apostolo Zeno and Metastasio (the Arcadian name for 
Pietro Trapassi, a native of Rome) had endeavoured to make 
“ melodrama and reason compatible.” Itie latter in particular 
succeeded in giving fresh expression to the affections, a natural 
turn to the dialogue and some interest to the plot ; 
and if he had not fallen mto constant unnatural over- ^ 

refinement and unseasonable mawkishness, and into 
firequent anachronisms, he might have been considered as the 
first dramatic reformer of ^e i8th century. That honour 
belongs to Carlo Goldoni, a Venetum. He found comedy either 
entirely devoted to classical imitation or given up to extrava- 
gance, to coups de tJUdtre, to the most boisterous succession of 
unlikely situations, or else treated by comic actors who recited 
impromptu on a given subject, of which they followed the outline. 
In this old popular form of comedy, with the masks of pantaloon, 
of the doctor, of harlequm, of Brighella, &c., Gtfidom found the 
strongest Obstacles to his reform. But at last he conquered, 
creating the ccanedy of character. No doubt Moline’s example 
helped him m this. Goldoni’s characters are always true, but 
often a little superficial. He studied nature, but he did not 
plunge into psychological depths. In most of his creations, the 
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external rather thaa the intemal part is depicted. In this 
respect he is much mfenen' to Mahore. But on the other hand 
he surpasses him m the livelinass ol the dialogue> and in the 
facility with which he finds his dramatic situations. Goldoni 
wrote much> m fact too much (more than one hundred and 
fifty comedies), and had no time to correct, to polish, to perfect 
his works, which are all rough cast. But for a comedy of cha- 
racter we must go straight from Machiavelli’s Mandtetg&m to 
him. Goldoni’s dramatic aptitude is curiously illustrated by 
the fact that he took nearly all his types frmn Venetian society, 
and yet managed to give them an inexhaustible variety. A good 
many of his comedies were written in Venetian dialect, and these 
are perhaps the best. 

The ideas that were making thear way in French society m 
the 1 8th century, and afterwards brought about the Revolution 
of 1789, gave a special direction to Italian hterature 
Mttntun second half of the i8th century. Love of ideal 

mu 4 liberty, desire for equality, hatred of tyranny, created 
ftvrm t0 in Italy a hteraiure which aimed at national objects, 
seeking to improve the condition of the country by 
freeing it from the double yoke ot pohtical and religious 
despotism. But all this was associated wnth another tendency. 
The Italians who aspired to a political redemption believed 
that it was inseparable from an inteUcctual revival, and it 
seemed to them that this could only he effected by a reunion 
with ancient classicism-->^in other words, by putting themselves 
in moie direct communication with ancient Greek and Latm 
writers. This was a repetition of what had occurred in the first 
half of the 15th century The 17 th century might in fact be 
considered as a new Italian Middle Age without the hardness 
of that iron time, but corrupted, enervated, overrun by Spaniards 
and French, an age in which previous avilisation was cancelled. 
A reaction was necessary against that period of history, and a 
construction on its ruins of a new countr>' and a new civilization. 
There had already been forerunners of this movement ; at the 
head of them the revered Parini. Now the work must be 
completed, and the necessary force must once more be sought 
for m the ancient literature of the two classic nations. 

E^triotism and classicism then were the two pnnciples that 
inspired the literature which began with Alfien. He worshipped 
the Greek and Roman idea of popular liberty m arms 
tir49- tyrant. He took the subjects of his 

taosl tragedies almost invariably from the history of these 
nations, made continual apostn^es agamst the 
despots, made his ancient characters talk like revolutiomsts of 
his» time; he did not trouble himself with, nor think about, 
the truth of the characters ; it was enough for him that his hero 
was Roman in name, that there was a tyrant to bo killed, that 
liberty should triumj:^ in the end. But even this did not satisfy 
Alfieri. Before his time and all about lum there was the Areaxhan 
school, with Its foolish verbosity, its empty abundance of 
epithets, its nauseous pastoralizing on subjects oi no civil import- 
ance. It was necessary to arm the patriotic muse also against all 
this. If the Arcadians, not excluding the hated Metastasio, 
diluted their poetry with languishing tenderness, if they poured 
themselves out in so many words, if they made Such set phra^ 
it behoved the others to do just tlte contrary — to be brief, concise, 
strong, bitter, to aim at the sublime as opposed to the lowly and 
pastoral Having said this, we have told the good and evil of 
Alfien. He desired a political reform by means of letters ; he 
saved literature from Arcadian vacuities, leading it toward a 
national end ; he armed himself with patnotism and classicism 
in order to drive the profaners out of the ten^lc of art. But in 
substance he was rather a patriot than an artist. In any case 
the results of the new literary movement were copious. 

Ugo Foscolo was an eager patriot^ who earned into life the heat 
of the most unbridled passion, and into his art a rather rhetoncal 
manner, but always one inspired by classical modete. 

* The ^Ltltere dt Jacopo Orhs, inspiread by Goethe’s | 
WoriHer, are a love story with a mixture of patnotism ; they 
contain a violent protest against the treaty of Campo Fonnio, ' 
and an outburst nrom Foscolo’s own heart about an unhappy 


love-affair of Iub. His passions were sudden and violent; they 
came to an end as abruptly as they began ; they were wlurl winds 
that were over in a quarter of an hour. To one of these passnons 
Orits owed its origin, and it is perhaps the best, the most sincere, 
of all his writings. Even m it he is sometimes pompous and 
rhetoncal, 'but much less so than he is, for example, in the 
lectures DelV mx%int e deW ufficio della UUtttaium. On the 
whole, Foscolo’s prose is turgid and affected, and reflects the 
character of the man who sJways tned to pose, even before 
himself, in dramatic attitudes. This was indeed the defect of 
the Napoleonic epoch ; there was a horror of anything common, 
simple, natural ; everything must be after the inodel of the hero 
who made all the world gaze with wonder at him ; everything 
must assume some heroic shape. In Foscolo this tendency was 
excessive , and it not seldom happened, .that, in wishing to play 
the hexo, the exceptional man, the little Napoleon ^ ladles’ 
drawing-rooms, he became false and bad, false in his art, bad m 
his life. The S&polcrt, which is his best poem, was prompted by 
high feebng, and the mastery of versification shows wonderful 
art. Perhaps it is to this mastery more than to anything else 
that the admiration the Sepolcrt exates is due. There are most 
obscure passages in it, as to the meaning of which it would seem 
as if even the author hunself had not formed a clear idea. He 
left mcomplete three hymns to the Graces, in which he sang of 
beauty as the source of courtesy, of all high qualities and of 
bappine.sa. Here again what most excites our admiration is the 
harmonious and easy versification. Among his prose works a 
high place belongs to his translation of the Senitmen(al Journey 
of Sterne, a writer by whom one can easily understand how 
Foscolo should have been deeply affected He went as an exile 
to England, and died thee. He wrote for Eaglishjreaders some 
Essays on Petrarch and on the texts of the Decamerom and of 
Dante, which are remarkable for the time at which they were 
written, and which may be said to have imtiated a new kind of 
literary criticism m Itdy. Foscolo is still greatly admired, and 
not without reason. His wntmgs stimulate the love of father- 
land, and the men that made the revolution of 1848 were largely 
brought up on them. 

If in Foscolo patnotism and classicism were unued, and 
formed almost one passion, so much cannot be said of Vincenzo 
Monti, ui whom the artist was absolutely predominant. 

Yet Monti was a patriot too, but in his own way. 

He had no one deep feekng that ruled him, or rather the mobility 
of his feelmgs is his characteristic , but each of these was a new 
form of patnotism, that took the place of an old one. He saw 
danger to his country in the French Revolution, and wrote the 
PeUegnno apostoUco, the Bassvtlhana and the Feromaie ; 
Napoleon’s victories caused him to write the Prometeo and the 
Musagonta ; in his FanaMstno and his Superstuime he attacked 
the papacy ; afterwards he sang the praises of the Austrians. 
Thus every great event made him change his mind, with a readi- 
ness which might seem incredible, but is yet most easily explained. 
Monti was above everything an artist ^ art was bis real, his only 
passion ; everything else in him was liable to change, that alone 
was persistent. Fancy was his tyrant, and under its rule be had 
no time to reason and to see the miserable aspect of his political 
tergiversation. It was an overbearing deity that moved him, 
and at its dictation he wrote, Pius VI., Napoleon, Francis II , 
were to him but passing shadows, to which he hardly gives the 
attention of an hour , that vrhich endures, which is eternal to 
him, IS art alone. It were unjust to accuse Monti of baseness. 
If we say that nature in giving him one only faculty had made 
the poet rich and the man poor, we shall speak tRe truth* But 
the {^et was indeed rich, lowing little Greek, he succeeded in 
Qiakix^ a translation of the Iliad which is remarkable for its 
Homeric feekng, and in his BassvtUtana he is on a level with 
Dante. Jn fine, in him classical poetry seemed to revive in all 
its florid graivleur. 

Monti was bom m 1754, Foscolo m 1778 ; four years later stfll 
was bom another poet of the same school, Giambattista 
Niccolini. In htemtute he wai^ a classicist ; in politics ^ 
he was a GhibeUine, a rare reception in Guelph Florence, his 
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burthplace. In translating or> if the expression is preferred, 
Uoitating Aeschylus, as well as m writing the Dtstorst suUa 
iragedia gfgca, and on the Smbbtm t Mti^eUtngtlOf Niccolini 
displayed his passionate devotion to anaentt literature. In his 
tragedies he seit himself free from the excessive rigidity of Alfien, 
and partly approached the English and German tragic authms. 
He nearly always chose political subjects, striving to keep alive 
in his compatriots the love of liberty. Such are Nabuceo^ Antotno 
Foscmnt, Giovannt da Practda^ Lodovtco U &c. He assailed 
papal Rome in Amaldo da Brescta, a long tragk piece, not suited 
for acting, and epic rather than dramatic. Niccolim’s tragedies 
show a rich lyric vein rather than dramatic genius. At any rate 
he has the merit of having vindicated libea^ ideas, and of having 
opened a new path to Italian tragedy. 

The literary period we are dealing with had three writers who 
are examples of the direction taken by historical study. It seems 
MMvrtmaa learned school begun by Mura- 

‘ ton, there should have been a backward movement 
here, but it is clear that this retrogression was due to the 
mfluence of classicism and patriotism, which, if they revived 
poetry, could not but spoil history. Carlo Botta, bom in 1766, 
was a spectator of French spoliation m Italy and of the over- 
bearing rule of Napoleon. Hence, excited by indi^tion, he 
wrote a History of Italy frem J7Sg to 1S14, and later on he 
contmued Guicciardim’s History up to 1789. He wrote after the 
manner of the Latin authors, trying to imitate Livy, putting 
together lon^ and sonorous ^igds m a style that aimed at being 
like Boccaccio’s, caring bttte about that which constitutes the 
critical material of history, only intent on declaunmg his academic 
prose for his country’s beneht. Botta wanted to be classical 
in a style that could no longer be so, and hence he failed com- 
pletely to attain his literary goal. His fame is only that of a man 
of a noble and patriotic heart. Not so bad as the two histones 
of Italy IS that of the Guerra delV tiubpendema amertcana. 

Close to Botta come Pietro CoUetta, a Neapolitan bom nine 
years after him He also in hi.H Storia del reame dt Napolt dal 
J7J4 al 1S35 had the idea of defending the mdependcnco and 
liberty of Italy m a style borrowed from Tacitus , and ho suc- 
ceeded rather better than Botta. He has a rapid, brief, nervous 
style, which makes his book attractive reading. But it is said 
that Pietro Giordani and Gmo Cappom corrected it for him 
Lazzaro Papi of Lucca, author of the Commentan della nvoluztone 
francese dal r 7^9 al jSj4, was not altogether unlike Botta and 
Cc^tta. He also was an historian m the classical style, and 
treats his subject with patriotic feeling; but as an artist he 
perhaps excels the other two. 

At first sight it seems unnatural that, whilst the most burning 
political passions were raging, and whilst the most brilliant men 
of genius m the new classical and patriotic school were 
height of their influence, a question should 
have tnsen about “ purism ” of language. Yet the 
phenomenon can be eeisily accounted for. Purism is another 
form of classicism and patriotism. In the second half of the 
z8th century the Italian language was specially full of French 
expressions. There was great mdiflerence about fitness, still more 
about elegance of style. Prose then was to be restored for the 
sake of national dignity, and it was believed that this could not 
be done except by going back to the writers of the 14th century, 
to the “ aurei trecentisti,” as they were called, or else to the 
classics of Italian kterature. One of the promoters of the new 
school was Antonio Cesari of Verona, who republished ancient 
authors, and brought out a new edition, with additicma, of the 
Vocabolarto deUa Crusea. He wrote a dissertation lo 

stato presente della lingua italiana, and endeavoured to establish 
the sufu-emacy of Tuscan and of the three great writers Dante, 
Petrarch, Boccaccio. And m accordance with that principle 
he wrote several books, taking pains to copy the trecentisti ” 
as closely as possil;^. But patnotism in Italy has always had 
something municipal in it ; so to this Tuscan supremacy, pre^ 
claimed and uphdd by CtWi, there was opposed a Lombard 
school, which would know nothing of Tuscan, and with Dante’s 
Do vtdgart returned to the idea of die “ lingua iliostre.’^ 


This was an old question, largely and bitterly aigucd m the 
Cmquecento (16th century) by Varchi, Muaio, CasteJvetro, 
Sporoni and others. Now the question came up again quite 
fresh, as if no one had ever discussed it before. At the head 
of the Lombard school were Monti and his son-in-law Count 
Oiulio Pertican. This gave Monti an occasion to write Proposta 
dt akune correuom ed aggmnte al vocabolario della Crusea, 
in which he attacked the Tuscamsm of the Crusea, but in a 
graceful and easy style, such m fact as to form a prose that is 
one of the most b^utiful m Italian literature. Pertican on 
the other hand, with a very mfenor intellect, narrowed and 
exasperated the question in two treatises, Deglt sertuort del 
Trecento and DAT amor patrio dt Dante, in whu h, often disguising 
or altering the facts, he only makes confusion where there was 
none. Meantime, however, the impulse was given. The dispute 
about language took its place beside literary and political disputes, 
and all Italy took part m it — Basilio J^oti at Naples, Paolo 
Costa in the Romagna, Marc’ Antonio Parenti at Modena, 
Salvatore Betti at Rome, Giovanni Gherardini in Iximbardy, 
Luigi Fomaciari at Lucca, Vincenzo Nannucci at Florente. 

A patriot, a classicist and a purist all at once was Pietro 
Giordani, bom in 1774 , he was almost a compendium of the 
literary movement of the time. His whole life was ^ . 
a battle fought for liberty. Most learned in Greek * 
and Latin authors, and m the Italian trecentisti, he only left 
a few writings behmd him, but they were carefully elaborated m 
point of style, and his prose was in his time considered wonder- 
ful. Now it is looked on as too majestic, too much laboured in 
phrases and conceits, too far from nature, too artificial. Giordaju 
closes the hterary epoch of the classicists. 

7. Nineteenth Century and After, — At this point the contem- 
porary period of literature begins It has been said that the 
first impulse was given to it by the romantic school, 
which had as its oigan the Coneihatore established in 
i8i8 at Milan, and on the staff of which were Silvio Pellico, 
Lodovico di Breme, Giovile Scalvini, Tommaso Grossi, Giovanni 
Berchet, Samuele Biava and lastly Alessandro Maneoni. It 
need not be deraed that all these men were influenced by 
the ideas that, especially in Germany, at the beginning of the 
19th century constituted the movement called Romanticism 
Nevertheless, m Italy the course of literary reform took another 
direction. There is no doubt that the real head of the reform, 
or at least its mo.st distinguished man, was Alessandro Man/oni 
He formulated m a letter of his the objects of the new school, 
saying that it aspired to try and dii»cover and express “ il vero 
stonco ” and “ il vero morale,” not only as an end, but as the 
widest and eternal source of the beautifril. And it is precisely 
realism m art that characterizes Italian literature from Manzoni 
onwards. The Promessi Spost is the one of his works that has 
made him immortal. No doubt the idea of the historical novel 
came to him from Sir Widter Scott, but he succeeded in some- 
thing more than an historical novel in the narrow meaning of 
that word ; he created an eminently realistic work art. The 
romance disappears ; no one cares for the plot, which moreover 
IS of very litUe consequence. The attention is entirely fixed on 
the powerful objective creatbn of the characters. From the 
greatest to the least they have a wonderful vensimilitudc ; 
they are living persons standing before us, not with the qualities 
of one time more than another, but with the human qualities of 
all time. Manzom is able to unfold a character in all particulars, 
to diqilay It in aH its aspects, to follow it through its different 
phases. He is able also to seine one moment, and from that 
moment to make us guess all the rest. Don Abbondio and 
Renzo are as perfect os Azzeccagarbugli and 11 Sarto. Manzoni 
dives down inta the innermost recesses of the human heart, 
and draws thence the most subtle psychological reality. In 
this his greatness lies, whkh was recognized first by his com- 
pamoh m genius, Goet^. As a poet too he had gleams of geniui>, 
espeaally m the Napoleonic ode, 11 Ctnguo Maggto, and where 
he describes human affections, as some stanzas of the Inni 
and m the chorus of> the Adekhe* But it is on the Promessi 
Spost alone that hxs fame now rests. 
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The great poet of the a^e was Leopardi, bom thirteen years 
after Manzoni at Recanati> of a patrician family, bigoted and 
avaricious. He b^me so familiar with Greek authors 
' that he used afterwards to say that the Greek mode of 
thought was more clear and living to his mind than the Latin 
or even the Italian. Solitude, sickness, domestic tyranny, 
prepared him for profound melancholy. From this he passed 
into complete religious scepticism, from which he sought rest 
in art. Everything is terrible and grand in his poems, which 
are the most agonizing cry in modem literature, uttered with a 
solemn quietness that at once elevates and temdcs us. But 
besides being the greatest poet of nature and of sorrow, he was 
also an admirable prose writer. In his Operette moralt — dialogues 
and discourses marked by a cold and bitter smile at human 
destinies which freezes the reader — the clearness of style, the 
simplicity of language and the depth of conception are such that 
perhaps he is not oriy the greatest lyrical poet since Dante, but 
also one of the most perfect writers of prose that Italian literature 
has had. 

As realism in art gained «ound, the positive method in 
criticism kept pace with it. From the manner of Botta and 
Colletta history returned to its spirit of learned re- 
littntyn. search, as is shown in such works as the Archtvto 
* stortco Ualtano, established at Florence by Giampietro 
Vieusseux, the Stoua d’ lialta nel medio evo by Carlo 
Troya, a remarkable treatise by Manzoni himself, Sopra alcuni 
punti della storia longobardtca tn Jtaha, and the very fine 
history of the Vesprt stctltam by Michele Amari. But alongside 
of the great artists Leopardi and Manzoni, alongside of the 
learned scholars, there was also in the first half of the 19th 
century a patriotic literature. To a close observer it will appear 
that historical learning itself was inspired by the love of Italy. 
Giampietro Vieusseux had a distinct political object when in 
i8ao he established the monthly review Antologia. And it is 
equally well known that his Archtvto storuo tUUtano (184a) was, 
under a different form, a continuation of the Aniologta, which 
was suppressed in 1833 owing to the action of the Russian 
government. Florence was m those days the asylum of all the 
Italian exiles, and these exiles met and shook hands in Vieus- 
seux’s rooms, where there was more literary than political talk, 
but where one thought and one only animated all minds, the 
thought of Italy. 

The literary movement which preceded and was contemporary 
with the political revolution of 1848 may be said to be repre- 
sented by four writers — Giuseppe Giusti, Francesco Domenico 
Guerrazzi, Vincenzo Gioberti and Cesare Balbo. Giusti wrote 
epigrammatic satires in popular language. In incisive phrase 
he scourged the enemies of Italy ; his manner seemed very 
original, but it really was partly imitated from B^ranger, He 
was a telling political wnter, but a mediocre poet. Guerrazzi 
had a great reputation and great influence, but his historical 
novels, though read with feverish avidity bdore 1848, are now 
almost forgotten. Gioberti, a powerful polemical writer, had 
a noble heart and a great mind ; his philosophical works are 
now as good as dead, but the Prtmato moral* e avtle deglt ItaUam 
will last as an important document of the times, and the Gesutta 
modemo will live ^ the most tremendous indictment ever written 
against the Jesuits. Balbo was an earnest student of history, 
and made history useful for politics. Like Giob^i in his first 
period, Balbo was zealous for the civil papacy, and for a fedna- 
tion of the Italian states presided over by it. His Sommurto 
della storia d' Jtalta is an excellent epitome. (A. Ba ) 

After the year 1850 political lita^ture becomes less important, 
one of the last poets distinguished in this genre being Francesco 
dair Ongaro, with his stomeUi poltUci. For details as 
to the works of recent writers, reference may be made 
iHermtmr*. to the separate biographical articles, and We a 
summary must suffice. Giovanni Prati and ^Ueardo 
Aleardi continue romantic traditions. The dominating figure 
of this later period, however, is Giosui Carduca, the opponent 
of the Romantics restorer of the anaent metres and spirit, 
who, great as a poet, was scarcely less distinguished as a literaiy 


critic and historian. Other classical poets are Giuseppe Oiiarini, 
Domenico Guoli, Arturo Graf, Guido Mazzoni and Giovanni 
Marradi, of whom the two last named may perhaps be regarded 
as specid disciples of Carducci, while another, Giovanm Pascoli, 
best known by his Myrtcae and PoemetH, only began as such. 
Enneo Panzacchi (b. 1842) was at heart still a romantic. Olindo 
Guernni (who wrote under the pseudonym of Lorenzo Stecchetti) 
is the chief representative of veriomo in poetry, and, though his 
early works obtained a snccis de scandal*, he is the author of 
many lyrics of intrinsic value. Alfredo Baccelli and Mano 
Rapisardi are epic poets of distinction. Felice Cavallotti is 
the author of the stirring Maraa de Leonida. Among dialect 
writers, the great Roman poet Giuseppe Gioachino Belli has 
found numerous successors, such as Renato Fucini (Pisa), Berto 
Barbarini (Verona^ and Cesare Pascarella (Rome). Among the 
women poets, Ada Negri, with her socialistic Fataliid and 
Tempeste, has achieved a great reputation ; and others, such as 
Vittona Aganoor, A. Bninacci-Brunamonti and Annie Vivanti, 
are highly esteemed in Italy. 

Among the dramatists, Pietro Cossa in tragedy, Gherardi del 
Testa, Ferdinando Martini and Paolo Ferrari in comedy, 
represent the older schools. More modem methods were adopted 
by Giuseppe Giacosa and Gerolamo Rovetta. 

In fiction, the historical romance has fallen into disfavour, 
though Emilio de Mai chi has written some good examples m 
this genre. The novel of intrigue was cultivated by Anton 
Giulio Barrili and Salvatore Farina, the psychological novel by 
Enneo Annibale Butti, the realistic local tale by Giovanm Verga, 
the mystic philosophical novel by Antonio Fogazzaro. Edmondo 
de Amicis, perhaps the most widely read of all modern Italians, 
has wntten acceptable fiction, though his moral works and 
travels are more generally known Of the women novelists, 
Matilde Serao and Grazia Deledda have become deservedly 
popular. 

Gabnele d’ Annunzio has produced original work m poetry, 
drama and fiction, of extraordinary quality. He began with 
some lyrics which were distinguished no less by their exquisite 
beauty of form than by their licence, and these characteristics 
reappeared m a long series of poems, plays and novels. 
D’ Mnunzio’s position as a man of the widest literary and 
artistic culture is undeniable, and even his sternest critics admit 
his mastery of the Italian tongue, based on a thorough knowledge 
of Italian literature from the earliest times. But with all his 
genius, his thought is' unhealthy and his pessimism depressing; 
the beauty of his work is the beauty of decadence. 

Bibuography — Among the more aesthetic accounts of Italian 
literature, those of Emiliano Giudici (Florence, 1835) and Francesco 
de Sanctis (Naples, 1870) are stiU the best. Two histones of real 
scientific vsdue were mterrupted by the death of the authors that 
of Adolfo Bartoli (Florence, 1879-1899) breaking off m the 14th 
century, and that of Gaspary (Berlin, 1884-1889 , English version, 
so far only down to the death of Dante, London, 1901) breakmg oS 
before Tasso (a completion being undertaken by Wendrmer). 
Bartoli’s aiticle m the 9th edition of this encyclopaedia has been 
reproduced, with some slight revision, above Among the many 
recent Italian works, the most important is the elaborate senes of 
volumes contnbutmg the Sforta left. d‘ Italia scritta da una soctefO 
di brofesson (1900 sqq.); Giussani, Lett, romana, NovatL Origin* 
della lingua; Zmgarem, Dante; Volpi, II Trecento; Rossi, II 

g uattrocento ; Flamini, It Cinquecento; Belloni, II Setcento; 

oncari, II Settecento; Mazzoni, L' Ottocento. Each volume has 
a full bibliomphy. important German works, besides Gaspary, 
are those of Wilse and Percopd (illustrated ; Leipzig, 1899), and of 
Casini (in Grdber’s Grundr. der rom. Phil (Strassburg, 189^1899). 
English students are referred to Symonds’s Renaissance in Italy 
(especially, but not exclusive^, vols. iv. and v. ; new ed., London, 
1902). and to R. Garnett’s History of Italian Literature (London, 
1898). (H. O.) 

ITAUAN WARS (1848-1870), a generic name for the series of 
wars for Italian unity which b^n with the Milan insurrection of 
the i8th of March 1848 and closed with the capture of Rome by 
the Italians on the aoth of September 1870. For their Italian 
political mterest see Italy ‘ History The present article deals 
with certain campoignaof distinctively military importance, viz. 
1848-1849, '1859 1866, m the first and third of Which 

the centre 0# gravity of ^e nationalist movement was the 
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Piedmontese regular army, and in the second the French army 
commanded by Napoleon III. On the other side the Austrian 
army was throughout the basis of the established order of things, 
settled at the Congress of Vienna on the theoiy that Italy was 
** a geographical expression/' Side by side with these regular 
armies, each of which was a special type, there fought national 
levies of widely varyr^ kinds, and thus practically every known 
form of militajy service, except the fulfy organized “ nation m 
arms ” (then peculiar to Prussia) made its appearance in the 
field. Further, these wars constitute the greater part of European 
military history between Waterloo and Kdniggratz — ^a bridge — 
if a broken one — between Napoleon and Moltke. They there- 
fore present a considerable technical interest, wholly ap^ from 
their historical importance and romantic mterest. 

Austro-Sardinian War of 1848-1849 

From about 1846 the spirit of revolt against foreign domina- 
tion had gathered force, and two years later, when Europe was 
on the veVge of a revolutionary outburst, the struggle for Italian 
unity was initiated by the insurrection at Milan At this moment 
the Austrian army in Lombardy, practically a highly-trained 
force of long-service professional soldiers, was commanded by 
Radetzky, one of the greatest generals in Austrian history. 
Being, however, virtually an army of occupation, it was broken 
up into many garrisons, and in all was not more than 70,000 
strong, so that after five days’ fightmg in the streets of Milan, 
Radetzky did as Wellington had proposed to do m 1817 when 
his army of occupation in France was threatened by a national 
rising, and withdrew to a concentration area to await reinforce- 
ments This area was the famous Quadrilateral, marked by the 
fortresses of Mantua, Verona, Peschiera and Legnago, and 
there, in the early days of April, the scattered fractions of the 
Austrians assembled. Lombardy and Venetia had followed the 
example of Milan, and Kmg Charles Albert of Sardinia, mobiliz- 
ing the Piedmontese army m good time, crossed the frontier with 

45.000 regulars two days after the Austrians had withdrawn from 
Milan. Had the insurrectionary movements and the advance 
of the Piedmontese been properly co-ordinated, there can be 
little doubt that some, at any rate, of the Austrian detachments 
would have been destroyed or injured in their retreat, but as it was 
they escaped without material losses. The blow given to Austrian 
prestige by the revolt of the great cities was, however, so severe 
that the whole pemnsula rallied to Charles Albert. Venice, 
reserving a garrison for her own protection, set on foot an 
improvised army 11,000 stroi^; on the mainland ; some 5000 
Lombards and 9000 insurgents from the smaller duchies gathered 
on both sides of the Po ; 15,000 Papal troops under Durando and 

13.000 Neapolitans under the old patriot general Pepc moved up 
to Ferrara and Bologna respectively, and Charles Albert with the 
Piedmontese advanced to the Mincio at the begmning of April. 
His motley command totalled 96,000 men, of whom, however, 
only half were thoroughly trained and disciplined troops. The 
reinforcements available m Austria were about 25,000 disciplmed 
troops not greatly inferior in quality to Radetzky’s own veterans. 
Charles Albert could call up 45,000 levies at a few weeks’ notice, 
and eventually all the resources of the patriot party. 

The regular war began m the second week of Apnl on the Mincio, 
the passages of which nver were forced and the Austrian advanced 
troops dr^en back on the 8th (action of Goito) and 9th. Radetzky 
maintained a careful defensive, and the king’s attempts to sur- 
prise Peschiera (14th) and Mantua (19th) were unsuccessful But 
Peschiera was closely invested, though it was not forced to capitulate 
until the end of May. Meantime the Piedmontese army advanced 
towards Verona, and, finding Radetzky with a portion of tus army 
on their left flank near Pastrengo, swung northward and drove him 
over the Adige above Verona, but on turning towards Verona they 
were checked (action of Pastrengo a^th-sotn April and battle of 
Santa Lucia di Verona, 6th May). 

Meantime the Austrian reinforcements assembled in Camiola 
under an Irish-bom general, Count Nugent von Westmeath (*777- 
i^) and entered Fnull. Their juncaon with the field mar^l 
was in the last degree precarious, every step of their march was 
contested'by die Imes and the townsmen of Venetia The days of 
rifled artiUery were not yet come, and a physical obstacle to the 
combined movements of trained regulars and a well-marked line of 
defence were all that was necessary to convert even medieval 


walled towns into centres of effective resistance. When the spirit 
of resistance was lacking, as it had been for example in 1799 (see 
Frxkch Revolutionarv Wars), the importance of the walled 
towns corresponded simply to their material strength, which was 
practically negligeable. But throughout the campai^ of 1848- 
1849, the essentiu moral conditions of defence being present, the 
Austrians were hampered by an endless senes of minor sieges, in 
which the effort expended was out of all proportion to the success 
achieved. 

Nugent, however, pressed on. though every day weakened by small 
detachments, and, turning ratlier than overpowering each obstacle 
as it was encountered, made his way slowly by Belluno 
to Vicenza and Treviso and joined Radetzky at Verona 
on the 23th of May. The latter then for a moment took 
the offensive, passmg around the right flank of the loyal 
army by way of Mantua (actions of Curtatone, a9th May, * 
and Goito, 30th May), tmt, failing of the success he expected lie 
turned swiftly round and with 30,000 men attacked tne 20,000 
Italians (Papal troops, volunteers, Neapolitans) under Durando, 
who had established themselves across his line of communication 
at Vicenza, drove them away and reoccupled Vicenza (9th June), 
where a second body of reinforcements from Trent, clearing the 
Brenta valley (Val Sugana) as they advanced, jomed him, the king 
meanwhile being held m check by the rest of Radetzky 's army. 

After beating down resistance in the valleys of the Brenta and 
Piave, the field marshal returned to Verona Charles Albert had 
now some 75,000 men actually In hand on the line of high ground, 
S. Giustina-Somma Campagna, and made the mistake of extending 
inordinately so as to cover his proposed siege of Mantua. Napoleon, 
fifty years before on the same ground (.see Frknch Rkvolutionary 
Wars), had only with great difficulty solved this same problem by 
the economical grouping and resolute handling of his forces, and 
Charles Albert, setting out his forces en cordon, was weak at all 
points of his long front of 45 m. Thus Radetzky, gathering his 
forces opposite the ku.g's centre (Sona, Somma Campagna), was 
able to break it (23rd July) The Ihedmontese, however, fell back 
steadily, and 25,000 of them collected at Villafranca, whence on the 
24th they counter-attacked and regained the heights at Custozza 
and Somma Campagna that they had lost. Radetzky, however, 
took the offensive again next morning and having succeeded in 
massing half of his army opposite to one quarter of the Piedmontese, 
was completely victonous (first battle of Custozza, 24th-25th July) 
Pursuing vigorously, the Austrians drove the king over the Mincio 
|action of Volta, 26th-27th), the Chiese, the Adda and the Ticino 
into his own dominions, Milan being reoccupied without fighting 
The smaller bands of patnots were one after the other driven over 
the borders or destroyed. Venice alone held out to the end Be- 
sieged by land and water, and bombarded as well, she prolonged 
her resistance until October 1849, long after the war had everywhere 
else come to an end. 

The first campaign for unity had ended in complete failure, 
thanks to the genius of Radetzky and the thorough training, 
mobility and hiwdiness of his soldiers, During the winter of 
i84R-r849 — for, to avoid unnecessary waste of his precious 
veteraas, Radetzky let the Piedmontese army retire unmolested 
over the Ticino — Charles Albert took energetic measures to 
reorganize, refit and augment his army. But his previous 
career had not fitted him to meet the crisis. With aspirations 
for unity he sympathized, and to that ideal he was soon to sacrifice 
his throne, but he had nothing in common with the distinctively 
revolutionary party, with whom circumstances had allied him. 
Radicalism, however, was a more obvious if a less real force 
than nationalism, and Charles Albert made it a fatal concession 
in appointing the Pobsh general Albert Chrzanowski (1788-1861) 
his principal adviser and commander-m-chief — an appointment 
that alienated the generals and the army, while scarcely modifying 
the sentiments of distrust with which the Liberal party regarded 
the king.^ 

In March the two mam armies were grou]^ in the densely 
intersected distnet between MUan^ Vercelli and Pavia (see sketch 
map below), separated by the Tiemo, of which the out- CMmamim 
posts of either side watched the passages. Charles 
Albert had immediately in hand 65,000 men, some 35,000 
more being scattered in various detachments to right and 
left. Radetzky disposed of 70,000 men for field operations, besides 
garrisons. The recovery of Milan, the great city ^t had been the 
first to revolt, seemed to the Italians the first objective of the 
campaign. It was easier indeed to raise the whole country in arms 
than to crush the field-marshal's regulars, and it was hoped that 
Radetzky would, on losing Milan, either retire to Lodi and perhaps 

' Several of the French generals — Lamorici^re, Bedeau, Chan- 
gamier and others — who haa been prominent in Algeria and ui the 
1848 revolurion in France had been mvited to take the command, 
but had declmed it 
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to Mantua (as m 184S), or gather hts forces for battle before Milan< 
Uadctzkv himself openly announced that he would taJie the ofienstve, 
and the king’s plans were framed to meet tlus case also. Two-thnrds 
of the armv; 4 divisions, were grouped m great depth between 
Novaxa, Galliate and Castelnuovo. A little to the right, at Veepolate 
and Vigcvano, was one division under Durando, and die remammg 
division under Kamormo was grouped opposite Pavia with oerdors 
to take tliat place if possible, but it Radetzky advanced thence, to 
fall back fighting either on Mortara or Lomello,* while the 
body descended on the Austiian flank. The grouping both of 
Hamorino ami of the main body — 'as events proved in ^o case of 
the laltor—cannot be senonsly criticized, and indeed one is almost 
tempted to assume that Chrzanowski considered the case of 
Kadetzky’s advance on Mortara more carefully than that of his own 
advance on Milan* But the seething ^knt of revolt did not allow 
the army that was Italy’s hope to stand still at a foreign and un- 
tried general’s dictation and await Radetsky’s coming. On the 19th 
of March orders were issued to the main body for the advance on 
Milan^ and on the soth one division, led by the lung himself, crossed 
the Ticino at Sun Martano. 

But no Austrians were encountered, and such information as 
was available indicated that Radetzky was concentrating to his 
left on the ftivia-Lodi road. Chrzanowski thereupon, abandoning 
(if indeed he ever entertained) the idea of Radetskys retirement 
and lus own triumphal march on Milan, suspended the advance 
ilia feare were justified, lor tliat evenmg he heand that Ratponno 
had abandoned his post and taken his division across the Po. After 
tiie war this general was slvot for disobedience, and desiavedly, 
for the covering division, the flglitiog flank-guard on which 
Chrzanowaki’a d^easive-offensive d^nded, was thus withdrawn 
at tlie moment when Radetzky’s whole army was crosBuig the 
Iicino at Pavia and heading for Mortara.* 

The four Austrian corps began to file across the Ticino at noon on 
the aoth, and by niglitfall the heads of Radetzky's columns wore at 
/erbolo, Gambolo and La Cava, the reserve at Pavia, a flank-guard 
holding the Cava-Casatisma road over llw Po against tlie contingency 
of Ramorino’s return, and the two brigades tmt hod furmshed the 
outposts along the 1 luno closing on Bereguardo. 

Clirzanuwski, Jiowever, having now to deal with a foreseen case, 
gave lus orders promptly 'fo replace Ramonno, the 1st division 
Aethta at was ordered from Veapdate through Mortara to IrumcUo ; 
MartL-a division from Corano to push south on Vigevano ; 

the reserve from Novaia to Mortara ; the remainder to 
folloxv the and diviaon Had the 1st division been placed at Mortara 
instead of Vespolate m the first instance the story of the campaign 
might have been very different, but hero again, though to a fai 
loss culpable degree, a subordinate gemral’s default imperilled the 
^my Durando (aist Marcli), instead of pushing on as ordered to 
Trumollo to take contact with the enemy, halted at Mortara The 
reserve also halted there and cleployetl west of Mortara to guard 
against a jiossible attack from San Giorgio The Sardiman ad- 
vanced ^(ird on the otlier road reached Borgo San Siro, but there 
met and was driven back by Radetzky’s II corps under Lieut 
Field Marshal d’Aspro (1789-1850), which was supjiortcd by the 
biigados that now crossed at Bereguardo But the Italians were 
also supported, the Austrians made httle progress, and by nightfall 
the Sardinian 11 , III aud IV divisions had closed up aiound 
Vigevano Radetzky indeed intended his troops on the Vigcvano 
road to act simply as n defensive flank-guard and had ordered Iho 
rest of lus army by the thtee roads, Zerbolo-Oambolo, GropelJo- 
TruimUo and Lomello-San Giorgio, to converge on Mortara. 'Iho 
learmost of the two corjis on the Gambolo road (the 1 ) was to serve 
at need as a support to the flank-guard, and, justly confident m his 
troops, Radetzky did not hesitate to send a whole cor^s by the 
eccentric route of Lomello, And before nightfall an important 
success had justified him, for the II. corps from Gambolo, meeting 
Durando outside Mort.'ira, had defeated him before tlie Sardmian 
lescrve, prematurely deployed on the other side of the town, could 
come to hia assistance. The remaining corps of Radetzky’s army 
were still sliort of Mortara when mght came, but this cooW liardly 
be well known at the royal headquarters, and, givmg up tlie ohght 
chances of success that a counterstroke from S'Tgevano on Mortara 
offered, Chrzanowski ordered a general concentration on Novara 
Ihis was effected on the 22nd, on which day Radetzky, pushing out 
too II. corps towards Vespolate, concentrated the rest at Mortara. 
Tliat tlic Italians had retired Vias clear, but it was not known wluther, 
and, precisely aa Napoleon had done before Marengo (sec French 
Revolutionary Wars), he sent one corps to seize the king’s 
potential Im© Of retreat, Novara-Vercelli, kept one back at Mortara — 

* Students of Napoleonic strategy will find it interesting to 
replace Ramorino by. say, Laimea, and to post Durando at Mortara- 
Vigovaao instead of Ve^late-Vigevano, and from toese conditions 
to work out the jvrobable course of events, 

* Ramonno’s defence was that he had received mforaiation that 
the Austnans were adv'ancmg on Alessandria by the south bank of 
the Po But Alesaaodna was a fortress, and could be expected to 
hold out for forty-eight hour# ; moreover,' it could easily have been 
suCcounsd by a ay of Vaenza if necessary. 


ready, it may be presumed, to grapple au enemy coming from 
Vigevano — and engaged toe other three in a single long column, 
widely ^aced out, on the Novara road Thus it came alxiut that 
on the 23rd d'Aspre’s 11 corps encountered Charles Albert’s whole 
army long before the III. and Reserve could join it. The battle 
of Novara was. nevertheless, as great an event in the history of the 
In^nalrRoyai Army as Marengo in that of the French 

First the II corps, and then the II and III together attacked 
with the utmost resolution, and as the hours went by more and 
more of the whitecoats came on tlie field until at last the f^^Yara. 
IV. corps, swinging inward from Robbio, came on to the 
flank of the defence. This was no mere strategical tnurnifli , 
the Austnans, regiment for reginvent, were more than a match for 
the Italians and toe result was decisive Charles Albert abdicated, 
and the young Victor F^nmanuel n , his successor, had to make a 
hasty amnstice. 

After Novara, the first great struggle for Italian unity was no 
more than a spasmodic, if often desperate, struggle of small 
bodies of patriots and citizens of wmled towns to avert the 
inevitable. The principal incidents in the last phase were the 
siege of Venice, the sack of Brescia by the merciless Haynau and 
the capture of Rome by a French expeditionary coips under 
General Oudmot. 

The Italian War of 1859 v 

The campaign of Magenta and Solferino took place ten years 
later. Napoleon III., himself an ex-cardonaro, and the apostle 
of the theory of “ nationalities,” had had his attention his 
ambitions drawn towards the Italian problem by the attempt 
upon his life by Orsini, The general political honaon was by 
no means dear at the end of 1858, and on the ist of January 
1859 the emperor of the French publicly expressed to the 
Austrian ambassador his regret that ” our relations ore not so 
good as heretofore.” This was regarded by all concerned as a 
prelude to war, and within a short time a treaty and a marriage- 
contract allied Sardinia with the leading European power. In 
the smaller Italian states, as before, the governments were on 
the side of Austria and the “ settlement of 1815,” and the peoples 
on that of United Italy. The French still maintauied a garrison 
in Rome to support the pope. The thorny question of the 
temporal power versus the national movement was not yet 
m the for^round, and though Napoleon’s support of the 
former was later to proi'e his undoing, m 1859 the mam enemy 
was Austria and the paramount factor was the assistance oi 
200,000 French regulars in solvmg tlie immediate pioblem. 

The Sardinian army, reconstituted by La Marmora with the 
definite object of a war for union and rehabilitated by itaconduct 
m the Crimea, was eager and willing. The French army, proud 
of its reputation as the premier army m the world, and composed, 
three-fourths of it, of professional soldiers whose gospel was 
the “ Legend,” welcomed a return to the first Napoleon’s 
battle-grounds, while the emperor’s ambitions coincided with his 
sentiments. Austria, on the other hand, did not desire war. 
Her only motive of resistance was that it was impossible to cede 
her Italian possessions in face of a nwe threat. To her, even 
more than to France and infinitely more than to Italy, the war was 
a political war, a ” war with a Imuted aim ” or “ stronger fwm 
of diplomatic note ” ; it entirdy lacked the national and personal 
spirit of resistance which makes even a passive defence so 
powerful 

Events during the period of tension that preceded the actual 
declaration of war were practically governed by these moral 
conditions. Such advantages as Austria possessed at the outset 
couki only be turned to account, as will presently appear, by 
prompt action But her army system was a cbmbmatioii of 
conscription and the “nation in arms,” which for the diplomatic 
war on hand proved to be quite inadequate Whereas the 
French army was permanently on a two-thirds war foodng 
(400,000 peace, 600,000 war), that of Austria required to be more 
than dbubled oh mobiKzatibn by calling in reserviste. Now, 
the value of reservists is always conditioned by toe temper of 
the population from which they come, and it is more than 
probable tha^toe indecision of the Austrian government between 
J^uary anil April 1859 was due not only to its dc«Te on 
gener^ gtoun^ to Avoid whr, bUt also, ahd petoa^iS Stitt moro,’ 
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to Its hopes of averting it by firmness, without having recourse 
to the possibliy <lAQgerous expedient of a real mobilization. A 
few years before the method of bluffing had been completely 
successful against Prussia. But the Prussian reservist of 1850 
did not want to fight, whereas the French soldier of 1859 desired 
nothing more ardenUy. 

In these conditions the Austrian preparations were made 
sparingly, but with ostentation. The three corps constitutmg 
the Army of Italy {commanded since Radetsky's death in 1858 
by Fekizeugmeister Count Ftanz Gyulai (1798-1863)), were 
maintained at war efficiency, but not at war streng^ (corps 
averaging 15/100). Instead, however, of mobiUzmg them, the 
Vienna government sent an army corps (III.) from Vienna at 
peace strength in Januarjr. This was followed by the II. corps, 
also at peace strength, in Fdliruaiy, and the available field 
force, from that point, could have invaded Piedmont at once.^ 
The initial military situation was indeed all in favour of Austria. 
Her mobilizatbn was calculated to take ten weeks, it is true, 
but her concentration by rail could be much more speedy 
effected than that of the Froach, who had either to cross the 
Alps on foot or to proceed to Genoa by sea and thence by one 
Ime of railway to the mtmor. Further, the demands of Algeria, 
Rome wid other garrisons, the comphcated political situation 
and die consequent necessity of protectii^ the French coasts 
against an English attack,® and still more the Rhme frontier 
against Prussia and other German states (a task to which the 
greatest general in the French army, Pihssier, was assigned;, 
materially reduced the size of the army to be sent to Italy. But 
the Austrian government held its hand, and the Austrian corn- 
mander, apparently nonplussed by the alternation of quiescence 
. and bol^ess at Vienna, asked for full mobilization 
noa. *" turned his thoughts to the Quadnlateral that 
had served Radetzky so well m gaming tune for the 
reserves to come up. March passed away without an advance, 
and It was not until the 5th of April that the long-deferred order 
was issued from Vienna to the reservists to join the II., III., 
V., VII. and VUI. corps in Italy. And, after all, Gyulai took 
the field, at the «id of April, with most of his umts at three- 
quarters of their war strength ® On the side of the alhes the 
^dinians mobihz^ 5 infantry and i cavalry divisions, totalling 
64/900, by the third week m April. A few days later Austria 
sent an ultimatum to Turin. This was rejected on the 36th, 
war being thereupon declared. As for the French, the enqieror’s 
policy was considerably m advance of his war minister’s prepara- 
tions. The total of about 130,000 men (all that could be 
spared out of 500,000) for tiie Italian army was not readied 
until operations were m progress ; and the first troops only 
entered Savoy or disembark^ m Genoa on the 25th and a6th 
of April. 

Thus, Icmg as the opening had been delayed, there was still 
a period after both sides had resdved on and prepared for war, 
during vh.ch the Austrians were free to take the 
mon?.*" offensive. Had the Austrians crossed the frontier 
instead of writing an ultimatum on the 19th of April, 
they would have had from a week to a fortnight to 
deal with the Sardinians But even the three or four days that 
elapsed between the declaration and the arrival of the first French 
sol^m were wasted. Vienna ordered Gyulai to take the 
offensive on the 27th, but it was not until the 30th that the 
Austnan general crossed the Ticino His movements were 
unopposed, the whole of the Sardinian army having concentrated 
(by arrangement between In Marmora and Marshal Canrobert) 
in a flank ^sition between Casale and Alessandria, where it 
covered Turin indirectly and Genoa, the French disembarkation 

* The Sardinians, at peace Stiength, had some 50,000 men, and 
daring laimaxy and Fahniary Hhe government bosied itself chiefly 
with pn^pnratfons of anppUes and annatnent. Here the delay to 
caning oat the reserves was duo not to their possible tll-wiU, bat 
to the necessity of waiting on the political situatkm 

* The Vohmteer movement in England was the result of this 
crisis in the relations of Ettglaml and France. 

* As far as possible ItaJhsn eoascripts had been sent elaewheia 
attd tepiaoed by Aastriaas. 


port, directly. GyuUi’s left was on the and of May opposite the 
alhed centre, and his right stretched as far as Vercelh.* On the 
3rd he planned a ooncentnc attadc on King Victor Emmanuel’s 
position, and parts of his scheme were actually pot into execution, 
but he suspended it owin^ to news of the approach of the French 
from Genoa, supply diffic^ties (Radetzky, the hfiieritor of the 
18th-century traditiohs, had laid it down that the soldier must 
be well fed and riiat the civilian must not be plundered, conditions 
which were unfavourable to mobihty) and the heavy weather 
and the dangerous state of the rivers. 

Gyulai then turned hts attention to the Sardinian capital. 
Three more days were spent in a ooreful flank march to the right, 
and on the 8th of May the army (HI., V. and VII.) was grouped 
about VeroeUi, with outposts i;o-Z4 m. beyond the Sesia towards 
Turin, reserves (II. and vIII.) round Mortara, and a flank -guard 
detached from Benedek’s Vlll. corps watchmg the Fo. The 



extreme right of the main body skirmished with Garibaldi’s 
volunteers on the edge of the Alpine country. The Turin scheme 
was, however, soon given up. Bivouacs, cancelled orders and 
crossings of marchii^ columns all contributed to exhaust the 
troops needlessly. On the 9th one corps (the V.) had its direction 
and disposition altered four times, without any change 
in the general situation to justify this. In fact, the ’** 1 ^*” 
Austrian headquarters were full of able soldiers, each 
of whom had his own views on the measures to be taken 
and a certain measure of support from Vienna — Gyulai, Colonel 
Kuhn his chief of staff, and Feldzcugmeister Hess, who had 
formerly played Gneisenau to Radetzky’s Blfichcr. But what 
emelges most dearly from the movements of these days is that 
Gyulai himself distrusted the offensive projects he had been 
ordered to execute, and catching apparently at some expression 
of approval given by the emperor, had determmed to imitate 
Radetzky in “a defensive based on the Quadnlateral” His 
immediate mtention, on abandoning the advance on Turin was 
to group his army around Mortara and to strike out as opportumty 
offered against the heads of the allied columns wherever th^ 
appeared. Meantime, the DC. corps had been sent to Italy, 
and the I. and XI. were mobilizhjg. These were to form the 
I Army, Gyulai’s the II. The was by the 13th of May 
grouped in the Lomellma, one third (chiefly VIL corps) spread 
The movemtots of the division employed to policing Lombardy 
(Urban's) are not included here, unless specially mentioned. 
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by brigades fanwise from Vercelh along the Sesia and Po to 
Vaccarizza, two thirds massed in a central position about 
Mortara. There was still no information of the enemy’s distribu- 
tion, except what was forwarded from Vienna or gathered by 
the indefatigable Urban’s division, which moved from Milim 
to Biella, thence to Brescia and Parma, and back to Lombardy 
m search of revolutionary bands, and the latter’s doings in the 
nature of things could not afford any certain inferences as to 
the enemy’s regular armies 

On the Side of the allies, the Piedmontese were grouped on 
the ist of May in the fortified positions selected for them by 
Canrobert about Valenza-Casale-Alessandria. The French III. 
corps arrived on the and and 3rd and the IV. corps on the 7th 
at Alessandria from Genoa. Unhampered by Gyulai’s offensive, 
though at times and places disc^uieted by his minor reconnais- 
sances, the allies assembled until on the 16th the French were 
stationed as follows: I. corps, Voghera and Pontecurone, II., 
Sale and Bassignana, III., Tortona, IV., Valenza, Guard, 
Alessandria, and the king’s army between Valenza and Casale. 
The V. French corps under Prince Napoleon had a political 
mission in the duchies of middle Italy ; one division of this corps, 
however, followed the main army . On the eve of the first collision 
the emperor Napoleon, commanding in chief, had in hand about 
100,000 French and about 60,000 Sardinian troops (not including 
Garibaldi's enlisted volunteers or the national guard). Gyulai's 
II. Army was nominally of nearly equal force to that of the 
allies, but m reality it was only about 106,000 strong in com- 
batants 

The first battle had no relation to the strategy contemplated 
by the emperor, and was still less a part of the defence scheme 
framed by Gyulai. The latter, still pivoting on Mortara, 
had between the 14th and 19th drawn his army some- 
what to the left, in proportion as more and more of 
the French came up from Genoa. He had further ordered a 
reconnaissance in force in the direction of Voghera by a mixed 
corps drawn from the V , Urban’s division and the IX. (the last 
belonging to the I. Army). The saying that “ he who does not 
know what he wants, yet feels that he must do something, 
appeases his conscience by a reconnaissance in force,” applies 
to no episode more forcibly than to the action of Monte- 
bello (aoth May) where Count Stadion, the commander of 
the V. corps, not knowing what to reconnoitre, engaged dis- 
connected fractions of his available 34,000 against the French 
division of Forey (I. corps), 8000 strong, and was boldly 
attacked and beaten, with a loss of 1400 men against Forey ’s 
700. 

Montebello had, however, one singular result : both sides 
fell back and took defensive measures The French head- 
quarters were already meditating, if they had not 
mltvbot actually resolved upon, a transfer of all their forces 
tb0 AUi0a. Ifoin right to left, to be followed by a march on Milan 
(a scheme inspired by Jomini). But the opening of 
the movement was suspended until it became quite certain 
that Stadion’s advance meant nothing, while Gyulai (impressed 
by Forey ’s aggressive tactics) continued to stand fast, and thus 
it was not until the 28th that the French offensive really began ‘ 
The infantry of the French III. corps was sent by rail from Ponte- 
curone to Casale, followed by the rest of the army, which marched 
by road To cover the movement D'Autemarre’s division of 
Prmce Napoleon’s corps (V.) was posted at Voghera and one 
division of the king’s army remained at Valenza. The rest of 
the Piedmontese were pushed northward to join Cialdini’s 
division which was already at Vercelli. The emperor’s orders 
were for Victor Emmanuel to push across the Sesia and to take 

* The advantages and dangers of the flank march are vrell sum- 
marized in Colcmel H. C. Wylly's Magenta and Solfertno, p 65, 
where the doctrinaire objections of Hamley and Rflstow are set m 
parallel with the common-sense views of a much-neglected English 
writer (Major Adams, Great Campeugns) and ii^th tim clear and 
simple doctrine of Moltke, that rested on the principle that strategy 
does not exist to avoid but to give effect to tactics. The waste of 
time in execution, rather than the scheme, is condemned by General 
Silvestre. 


post at Palestro on the 30th to cover the crossmg of the French 
at Vercelli. This the king earned out, driving back outlying 
bodies of the enemy in spite of a stubborn resistance and the 
close and difficult character of the country. Hearing of the 
fightmg, Gyulai ordered the recapture of Palestro by the II. 
corps, but the Sardinians during the night strenrthened their 
positions and the attack (31st) was repulsed with heavy loss 
These two initial successes of the allies, the failures in Austnan 
tactics and leadership which they revealed, and the fatigues and 
privations to which indifferent staff work had exposed his troops, 
combined to confirm Gyulai in his now openly expressed intention 
of ” basing his defensive on the Quadrilateral ” And mdeed his 
only alternatives were now to fall back or to concentrate on the 
heads of the French columns as soon as they had passed the 
Sesia about Vercelli. Faithful to his view of the situation he 
adopted the former course (ist June). The retreat began on 
the and, whi le the French were still busied in closing up. Equally 
with the Austrians, the French were the victims of a system of 
marching and campmg that, by requiring the tail of the columns 
to close up on the head every evening, reduced the day’s net 
progress to 6 or 7 m., although the troops were often under 
arms for fourteen or fifteen hours. The difference between the 
supreme commands of the rival armies lay not m the superior 
generalship of one or the other, but m the fact that Napoleon 
III. as sovereign knew what he wanted and as general pursued 
this object with much energy, whereas Gyulai neither knew how 
far his government would go nor was entire ” master in his 
own house.” 

The latter became very evident in his retreat Kuhn, the 
chief of staff, who was understood to represent the views of the 
general staff in Vienna, had already protested against 
Gyulai’s retrograde movement, and on the 3rd Hess ^nat“ 
appeared from Vienna as the emperor's direct repre- 
sentative and stopped the movement. It was destined to be 
resumed after a short interval, but meanwhile the troops suffered 
from the orders and counter-orders that had marked every stage 
in the Austnan movements and were now intensified instead of 
Ijeing removed by higher intervention. Meanwhile (June 1-2) 
the allies had regrouped themselves east of the Sesia for the 
movement on Milan. The IV. corps, driving out an Austrian 
detachment at Novara, established itself there, and was joined 
by the II. and Guard. The king’s army, supported by the I. 
and III. corps, was about Vercelh, with cavalry far out to the 
front towards Vespolate. From Novara, the emperor, who 
desired to give his troops a rest-day on the 2nd, pushed out first 
a mixed reconnaissance and then in the afternoon two divisions 
to seize the crossing of the Ticino, Camou’s of the 
Guard on Turbigo, Espinasse’s of the II. corps on mOvaace 
San Martma. Further the whole of the Vercelli totte 
group was ordered to advance on the 3rd to Novara 
and Galliate, where Napoleon would on the 4th have all his 
forces, except one division, beyond Gyulai’.. right and in hand 
for the move on Milan. The division sent to Turbigo bridged 
the river and crossed m the night of riie and /3rd, that at San 
Martmo (on the main road) occupied the bndge-head and also 
the river bridge itself, though the latter was damaged. 
Espinasse’s division here was during the night replaced by a 
Guard division and went to jom a growing assembly of troops 
under General MacMahon, which established itself at Turbigo 
and Robecchetto on the morning of the 3rd. Lastly, in order 
to make sure that no attack was impending from the direction 
of Mortara, Napoleon sent General Niel with % mixed recon- 
noitring force thither, which returned without meeting any 
Austrian fwce — ^fortunately for itself, if the fate of the “ recon- 
naissance in force ” at Montebello proves anything. 

The centre of gravity was now at Bufialora, a village on the main 
Milan road at the point where it crosses the Naviglio Grande. Here, 
on the night of the ist. Count dam-Gallas, conunmiding the 
Austrian I corps (which had just arrived in Italy and was to form 
pstft of the future L Army) had posted a division, with a view to 
occupying the luridge-head of Martino On inspecting the 
tatter Clam-GaUas concluded that it was indefensible, and, ordering 
the San Martino road and railway bridges to be destroyed (an order 
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which was only partially executed), he called on Gyulai for support, 
sent out detachments to the right agamst the French troops re> 
TOrted at Turbigo, and prepared to hold his ground at Bufialora. 
On receipt of Clam<Gallas’s report at the Austrian headquarters, 
Hess ordered the resumption of the retreat that he had counter- 
manded, but it was already late and many of the troops did not 
halt for the night till midnight, June 3rd/4th. Gyulai promised 
them the 4th as a rest-day, but fortune ordered it otherwise. This 
much at least was in favour of the Austrians, that when the troops 
at last reached their assigned positions four-fifths of them were 
within 12 m. of the battlefield But, as before, the ^eater part of 
the annv was destined to be chained to " supportuig positions " 
well back from the battlefield 

When day broke on the 4th, the emperor of the French was still 
uncertam as to Gyulai’s whereabouts, and his intention was there- 
. fore no more than to secure the passage of the Ticino and 
^ ” to place his army on both sides of the nver, m sufficient 

* strength to make head agamst Gyulai, whether the latter 
advanced from Mortara and Vigevano or irom Abbiate^sso He 
therefore kept back part of the French army and the v^ole of the 
Sardinian But during the morning it became known that Gyulai 
had passed the Ticmo on the evenmg of the 3rd . and Napoleon 
then ordered up all his forces to San Martmo and Turbigo 
The battlefield of Magenta is easily described It consists of two 1 
level plateaux, wholly covered with vmeyards, and between them ' 
the broad and low-lying valley of the Ticino This, sharply defined 
by the bluffs of the adjoming plateaux, is made up of l^kwaters. 
channels, water meadows ana swampy woods. At Turbigo the band 
of low ground is m wide, at Buftsdora 2^ Along the foot of the 
eastern or Austrian bluffs between Turbigo and Buffalora runs the 
Grand Canal fNaviglio Grande) , this, however, cuts into the plateau 
itself at the latter place and trending gradually inwards leaves a 
tongue of high ground separate from the main plateau The Novara- 
Milan road and railway, crossing the Ticmo by the bridge of San 
Martino, pass the second obstacle presented by the canal by the 
New Bridges of Magenta, the Old Bridge bemg 1000 yards south of 
these The canal is bridged at several points between Turbigo and 
Buffalora, and also at Robecco, i J m to the (Austrian) left of the 
Old Bridge Clam-Gallas's mam line of defence was the canal 
between Turbigo and the Old Bridge, skirmishers being posted on 
the tongue of high ground m front of the New Badges, wnich were 
kept open for their retreat He hati been jomed by the II corps 
and disposed of 40,000 men, 27,000 more bemg at Abbiategrasso 
(2I m 9 of Robecco). Of his immediate command, he disposed 
about 12,000 for the defence of the New Bridges, 12,000 for that of 
Buffalora, 8000 at Magenta and 8000 at Rob^o , all bridges, 
except the New Bridges, were broken Cavalry played no part 
whatever, and artillery was only used m small force to fire along 
roads and paths 

Napoleon, as has been mentioned, spent the morning of the 4th 
m ascertaining that Gyulai had repassed the Ticmo Bemg desirous 
merely of securing the passage and havmg only a small force avail- 
able for the moment at San Martmo, he kept this back m the hope 
that MacMahon's advance from Turbigo on Magenta and Buffalora 
would dislodge the Austnans. MacMahon advanced in two 
columns, 2 divisions through Cug^ono and i through Inveruno. 
The former drove back the Austnan outposts with ease, but on 
approachmg Buffalora found so serious a resistance that MacMahon 
broke off the fight m order to close up and deploy his full force 
Meantime, however, on hearing the cannonade Napoleon had ordered 
forward Mellmet's division of the Guard on the New Bridges and 
Buffalora. The bold advance of this corps d'ihte earned both points 
at once, but the masses of the allies who bad been retamed to meet 
a possible attack from Mortara and Vigevano were still far distant 
and Mellmet was mactically unsupported Thus the French, tummg 
towards the Old Bndge, found themselves (3 30 p m ) involved in a 
close fight with some iRooo Austnans, and meantime Gyulai had 
be^n to bring up lus III. and VII cotps towards Robecco and 
(with Hess) haid amved on the field himself The VII corps, on its 
amval, drove Mellinet back to and over the New Bndges, but the 
French, now broken up mto dense swarms of individual fighters, 
held on to the tongue of high ground and prevented the Austnans 
from destroying the bridges, while the occupants of Buffalora 
similarly held their own, and bejyond them MacMahon. advancmg 
through orchards and vm^ards m a line of battle 2 m long, slowly 
gained ground towards Magenta The III Austnan corps, mean- 
while, amvmg at Robecco spread out on both sides of the canal 
and advanced to take the demnders of the New Bridges in rear, but 
were checked by fresh French troops which arrived from San Martino 
(4PM) The struggle for the New and Old Bndges continued till 
6 P.M., more and more troops being drawn into the vortex, but at 
last tlto Austnans, stubbornly defending each vmeyard, fell back 
on Magenta But nThile nearly an the Austrian reinforcements 
from the lower Ticino had successivdy been directed on the bridges, 
MacMahon had only had to deal with the 8000 men who had 
originally formed the garrison of Magenta The small part of ^ 
reinforcing troops that had been directed thither by Gsrulai before 
he was aware of the sftoatkm, had in consequence no active rdle 
defined in their orders and (initiative bemg then regarded as a vice) 


they stood fast while their comrades were beaten. But it was not 
until after sunset that the throngmg French troops at last broke 
mto Magenta and the victory was won The splendid Austrian 
cavalr^always at a disadvantage in Italy) found no opportunity 
to redress the balance, and their slow-moving and over loaded 
mfontry, in spite of its devotion, was no match in broken country tot 
the swift and eager French. The forces engaged were 54,000 French 
^ne>third of the alhed army) to 58,000 Austrians (about half of 
Gyulai's total force). Thus the fears of Napoleon as regards an 
Austrian attack from Mortara-Vigevano neutralized the had dis- 
tnbution of his opponent's force, and Magenta was a fair contest of 
equal numbers. Tne victory of the French was palpably the ^nse- 
quence not of luck or generalship but of specific supenonty in the 
soldier. The great result of the battle was therefore a conviction, 
shared by both sides, that in future encounters nothing but ex- 
ceptional good fortune or skilful generalship could give the Austnans 
victory The respective losses were Frencn 4000 killed and wounded 
and 600 missing, Austrians 5700 killed and wounded, 4500 missing. 

While the fighting was prolonged to nightfall, the various 
corps of the Austnan army had approached, and it was Gyulai’s 
intention to resume the battle next day with 100,000 men. But 
Clam-Gallas reported that the I and II. corps were fought out, 
and thereupon Gyulai resolved to retreat on Cremona and Mantua, 
leaving the great road Milan- Brescia unused, for the townsmen’s 
patriotism was sharpened by the remembrance of Haynau, 
“ the Hyena of Brescia.” Milan and Pavia were evacuated on 
the 5th, Hess departed to meet the emperor Francis Joseph 
(who was coming to take command of the united I. and II. 
Armies), and although Kuhn was still m favour of the offensn e 
Gyulai decided that the best service he could render was to 
deliver up the army intact to his sovereign on the Mincio. On 
the 8th of June Napoleon and Victor Emmanuel made their 
triumphal entry into Milan, while their corps followed up rather 
than pursued the retreatmg enemy along the Lodi and Cremona 
roads On the same day, the 8th of June, the I and II. French 
corps, under the general command of Marshal Baraguay d’Hilliers, 
attacked an Austrian rearguard (part of VIII. corps, Benedek) 
at the village of Melegnano. MacMahon with the ^ . 

II. corps was to turn the right flank, the IV the left 
of the defenders, while Baraguay attacked in front. 

But MacMahon, as at Magenta, deployed mto a formal line 
of battle before closing on the village, and his prowess through 
the vineyards was correspondingly slow The IV. corps was 
similarly involved in intncate country, but Baraguay, whose 
corps had not been present at Magenta, was burning to attack, 
and being a man ausst dur d ses soldats qu'd lui-rmme, he 
delivered the frontal attack about 6 pm. without waiting for the 
others. This attack, as straightforward, as brusque, and as 
destitute of tactical refinements as that of the Swiss on that very 
ground in 1515 (Marignan), was carried out, without ” prepara- 
tion,” by Bazaine’s division d la batonneUe. Benedek was 
dislodged, but retreated safely, havmg inflicted a loss of over 
1000 men on the French, as against 360 in his own command. 

After Melegnano, as after Magenta, contact with the retiring 
enemy was lost, and for a fortnight the story of the war is simply 
that of a triumphal advance of the allies and a quiet retirement 
and reoi^ganization of the Austrians. Up to Magenta Napoleon 
had a well-defined scheme and execut^ it with vigour. But 
the fierceness of the battle itself had not a little effect on his 
strange dreamy character, and although it was proved beyond 
doubt that under reasonaUe conditions the French must win in 
every encounter, their emperor turned his attention to dis- 
lodging rather than to destroying the enemy. War clouds were 
gathenng elsewhero— on the Rhine above all. The simple brave 
promise to free Itafy ” from the Alps to the Adriatic ” became 
I complicated by many mmor bsues, and the emperor was well 
content to let his enemy retire and to accelerate that retirement 
j by manoeuvre as far as might be necessary. He therefore kept 
on the left of his adversary’s routes as before, and about the 
20th of June the whole a&ed army (less Cialdini’s Sardinian 
division, detached to operate on the fringe of the mountam 
country) was closely grouped aroinid Montechiaro on the Chiese. 
It now consisted <» 107,000 French and 48,000 Sardinians 
(combatants oplyL 

'The Austrians had disappeared mto the Quadnlateral, where 
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UiQ «inp0ror Frapcw Jos&gh jusumed persona} comnviAd* with 
Hess os his chief of sfeaf!. Gyubu had resigned the cotunand 
of the If. Army to Count Schjicfc^ a cavalry gcperal 
oa !I2»*** under Ount 

Mimio. Wimp^n. But this partition produced nothing but 
evil. The impenal headquarters still issued voluminous 
detailed orders for each corps, and the intervening army staff 
was a cause not of initiative or of simplification, but of un- 
ijiecessary delay. The direction of several arnaies, in fact, is 
only feasible when ^neral directions {directives as they are 
technically called) take the place of orders. Afi the necessary 
conditions for working such a s)rstem — uniformity of traimng, 
methods and doctrine in the recipients, abstention from inter- 
ference in details by the supreme command — ^were wanting in 
the Austrian army of 1859. The I. Army consisted of the III., 
IX, and XI. corps with one cavalry division and details, 67,000 



m all ; the II. Army of the I , V , VII and VIII. corps, one 
cavalry division and details, or 90,000 comliatants — total i6o,ooo, 
or practically the same force as the aUies. The emperor had 
made several salutary changes in the administration, notably 
an order to the infantry to send their heavy equipment and 
parade full-dress into the fortresses, which enormously lightened 
the hitherto overburdened infantryman. At this moment the 
political onxms were favourable, and gathering the impression 
from his outpost reports that the French were in two halves, 
separated by the river Chiesc, the youi^ emperor at last accepted 
Hess*s advice to resume the offensive, in view of which C^ulai had 
left strong outposts west of the Mincio, whm the mam armies 
retired over that river, and had maintained and supplemented' 
the available bridges. 

Tlte possibility of such a finale to the campaign had been 
eonsidoied but dismissed at the alhed headquarters, when k 
was thought that if the Austrians took the ojS^ive it would be 
on their own side, not the enemy’s, of the Mineio and in the 
midst of the Quadrilateral. 1)105 the advance of the French 
army on the 84th was simply to bo a general move to the line of 
the Mincio, preparatory to forcing the crossings, coupled with the 
destruction of the strong outpost bodies that had been left by 
tshe Austrians at Sokeviao, Guidizaolo, die The Austrians, who 
advanced over theMmcio on- the a^rd, ateo thought that the- 
decisive battle would take place on the tlwd or fourth day of 
their advance. Thus, although both armies moved wkh aH 
precautions as if a, battle was the immediate object, neither 


expected a coUisioii, and Solfermo was consequently a pure 
encounter-battle. 

SMakiflg generally, the battlefield falls mto two distiact halves,, 
the nilly undulating country, of which the edge (almost every where 
chfl-lik^ is defined by Lonato, Cashghone, Cavriana and „ * 

Volta, and the plain of Medole and Guidrzzolo, The 
villc^e of Solferino t» withm the elevated ground, but *•**•"*•* 
close to the ec^c. Almost m the centre of the plateau, is 
Pozsolengo, and from Sojfenno and Pozzolengo roads lead to cross- 
hig places of the Mincio above Volta (Monzambano-Salionze and 
Valeiggio) These routes were assigned to the Piedmontese (44,oo<^ 
and the French left wing (I , II and Guard, 57,000), the plain to 
the III and IV, corps and 2 cavalry divisions (50.000) On the other 
side the Austrians, trusting to the defensive faciuties of the plateau, 
had directed the II. Army and part of the I {86,000) mto the plam, 
a corps of the I Army (V and I ) on Solfenno-Cavnana (40,000), 
and only the VIII corps (Bcnedck), 25,000 strong, mto the heart of 
the undulatmg ground. One division was sent from Mantua towards 
Marcana Thus both armies, though di^sed m parallel lines, were 
grouped In very unequal density at different points m these Imes 
The French orders for the 24th were — Sardinian army on Pozzo- 
lengo, I. corps Esenta to bdifenno, II Castighone to Cavnana^ 
IV with two cavalry divisions, Carpenedolo to Guidizzolo, III. 
Mezzane to Medole by Castel Goffredo ; Impenal Guard in reserve 
at CastigUone On the other side the VIII corps from Monzambano 
was to reach Lonato, the remainder of the 11 . Army from Cavnana, 
Solfermo and GuuUzzolo to Esenta and Castighone, and the 1 . 
Army from Medole, Robecco and Castel Gnmaldo towards Car- 
penedolo At 8 A.M, the head of the French I corps encountered 
several brigades of the I Anny in advance of Solferino The fightmg 
was severe, but the French made no progress MacMahon ad- 
vancing on Guidizzolo came upon a force of the Austrians at Casa 
Mormo and (as on former occasions) immediately set about deploying 
his whole corps in line of battle Meanwhile masses of Austrian 
infantry became visible on the edge of the heights near Cavnana 
and the firmg m the hills grew In intensity Marshal MacMahon 
therefore called upon General Kiel on his right rear to hasten his 
march The latter had already expelled a small body of the Austrians 
from Medole and had moved forward to Robecco, but there more 
Austnan masses were found, and Niel, like MacMahon, held his 
hand until Canrobert (III corps) should come up on lus right But 
the latter, after seizing Castel Goffredo, judged it prudent to collect 
his corps there before actively mtervenmg Meantime, Imwever, 
MacMahon had completed his preparations, and capturing Casa 
Monno with ease, he drove forward to a large open field called the 
Campo di Medole , this, aided by a heavy cross fire from his artillcr> 
and part of Kiel's, he carried without great loss, Kiel meantime 
attacking Casa Nuova and Robecco But the Austrians bad not 
yet developed their full strength, and the initial successes of the 
French, won against isolated brigades and battahons, were a mere 

E relnde to the real struggle Meanwhile the stern Baraguay d'HU- 
ers had made ceaseless attacks on the V. corps at Solferino, where, 
on a steep lull surmounted by a tower, the Austnan guns fired with 
great effect on the attacking masses It was not until after mid- 
day, and then only because it attacked at the moment when, m 
accordance with an often fatal practice of those days, the Austrian 
V. corps was being reheved and replaced by the I , that Forey's 
division of the I corps, assisted by part of the Imperial Guard, 
succeeded m reaching the hill, whereupon Baraguay stormed the 
village and cemetery of Solfenno with the masses of infantry that 
had gradually gathered opposite this point. By 2 p m Solfenno 
was defimtively lost to the Austrians 
During this time MacMahon had taken, as ordered, the direction 
of Cavriana, and was by degrees drawn into the fighting on the 
heights Pending the arrival of Canrobert— -who had been alarmed 
by the reported movement of an Ausp-ian force on his rear (the 
division from Mantua above mentioned) and having given, up his 
cavalry to Kiel was unable to explore for himaell — mel alone wa» 
left to face the I. Army But Count Wimpffen, having been ordered 
at It to change direction towards Castigfione, employed themonung, 
m redistributing his intact troops in vanous " mutually supporting 
positions,’’ and thus the forces opposing Kiel at Robecco never 
outnumbered him by more than 3 to 2. Kiel, therefore, attacking 
again and again ana from time to time supported by a brigade or 
a raiment sent by Canrobert, not only h^d his own but actually 
captured Robecco About the same time MacMgbe^ gamed a. 
Rwthold on the heights, between. Solferino and Cavriana^ and aa 
above mentioned, Baraguay had stormed Solfenno and tine tower 
hill The greater part of the II Austrian Army was beaten andi 
m retreat on Vali^O before 3 p m But the Austrian emi^ror 
had not lost hope, and it waa on]^ a despairmg messageicom Wimpf ' 
ffen, who had suffered leart in the battiie, that finaify mducedium, 
to order the retreat over the Mmda On the extreme nght Braedek 
and the VlII. corps had fought successfully aE day against th» 
SardmianSj this engagemenl beibg, often known by the separate 
name of the On the left wimpffen, after 

sending fee message,, pTucked. heart, afeesh and,, for 

a moment,, took the ofiCshsivo amunaf Kiel, who at last stwported 
by the most phrt of Canrobert's corps, had reached Guiduzolo 
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In tha centre the Auatnan marguard held oat lor tvro haun m 
fteveral successive positions agauwt the attacks oi MacMahon and 
the Guard But the battle waar decided. A violent storm, tlic 
exhaustion of the assailants, and the firm countenance df Bencdek, 
orho, retirmg from San Martmo, covered the retreat of the rest 
the II. Array over the Mimao, preluded an effective pursuit 

The losses on either side had been* Alhes, 14,415 killed and 
wounded and 2776 missing, total 17,191 , Austrians, 13,317 killed 
and wounded, 9220 missing, total 22.537 heaviest losses m 

the French army were in Niel's corps (IV ), which lost 4483, and m 
Baraguay d’Hilliers' (I), which lost 4431 Of the total of 17,191, 
5521 was the share of the Sardinian army, which m the battle of 
San Martino had had as resolute an enemy, and as formidable a 
position to attack, as had Baraguay at Solfcnno On the Austrian 
side the IX corps, which bore the brunt of the fighting on the plain, 
lost 4349 and the V corps, that had defended Solfcnno, 4442 
Solfcnno, in the first mstance an encounter-battle m which each 
corps fought whatever enemy it found in its path, became after a 
time a decisive trial of strength In the true sense of the word, it 
was a soldier’s battle, and the now doubly-proved supenonty of 
the French soldier being reinforced by the conviction that the 
Austnan leaders were incapable ol ncutraliring it by sujicrior 
strategy, the war ended without fuilhcr fighting. The peace of 
Villafranca was signed on the nth of July 

The Campaign of 1866 

In the .seven years that elapsed between Solferino and the 
second battle of Custozza the political unification of Italy had 
rocceded rapidly, although the price of the union of Italy had 
cen the cession of Savoy and Nice to Napoleon III Garibaldi’s 
irregulars had in i860 overrun Sicily, and regular battles, 
inspired by the .same great leader, had destroyed the kingdom 
of Naples on the mainland (Volturno, ist-2nd October i860) 
At Castelfidardo near Ancona on the i8th of September in the 
same year Cialdmi won another victory over the Papal troops 
commanded by Lamonci6re, In 1866, then, Italy was no longer 
a “ geographical expression,” but a recognized kingdom. Only 
Rome and Venetia remained of the numerous, disunited and 
reactionary states set up by the congress of Vienna The former, 
still held by a French garrison, was for the moment an unattain- 
able aim of the liberators, but the moment for reclaimmg Venetia, 
the last relic of the Austnan dominions in Italy, came when 
Austria and Prussia m the spring of 1866 prepared to fight for 
the hegemony of the future united Germany (sec Seven Weeks’ 
War) 

The new Italian army, formed on the nucleus of the Sardinian 
armv and led by veterans of Novara and Solferino, was as strong 
as the whole allied army of 1859, but m absorbing so many 
recruits it had temporarily lost much of its efficiency. It was 
organized in four corps, of which one, under Cialdini, was detached 
from the mam body. Garibaldi, as before, commanded a semi- 
regular corps m the Alpine valleys, but bein^ steadily and 
skilfully opposed by Kuhn, Gyulai’s former chief of staff, he 
made little or no progress during the brief campaign, on which 
indeed his operations had no influence The mam Austnan 
army, still the best-trained part of the emperor’s forces, had been, 
up to the verge of the war, commanded by Benedek, but Bcncdek 
was induced to give up his place to the archduke Albert, and to 
take up the far harder task of commanding against the Prussians 
m Bohemia. It was in fact a practically foregone conclusion that 
in Italy the Austrians would win, whereas in Bohemia it was 
more than feared that the Prussians would carry all before them. 
But Prussia and Italy were allied, and whatever the result of a 
battle in Venetia, that province would have to be ceded m the 
negotiations for peace with a victorious Prussia. Thus on the 
Austrian side the war of 1866 in Italy was, even more than the 
former war, simply an armed protest agamst the march of events. 

The part of Hess m the campaign of Solfcnno was played with 
more success in that of Custozza by Major-General Franz, 
Freiherr von John (1815-1876). On this officer’s 
Austrian army, instead of remaining 
CuBtoM. behind the Adige, crossed that river on the 23rd of 
June and took up a position on the hills around 
Pastrengo on the flank of the presumed advance of Victor 
Emmanuel’s army. The latter, crossing the Mmcio the same 
day, headed by Villafranca for Verona, part of it in the hills 


about Custoaza, SommarOonpagna and GistelnuovOr partly 
on the plain. The object of the king and of La Marmora, who 
was his adviser, was by advancing on Verona to occupy the 
Austnan annjr (which was onK' about 80,000 strong as agaimt 
the king’s 120,000), whik Cialdmi’s corps from the Ferrara 
region crossed the lower Po and operated against the Austnan 
rear. The archduke’s staff, believing that the enemy was 
making for the lower Adige m order to co-operate directly with 
Cialdini’s detachment, issued orders for the advance on the 24th 
so as to reach the southern edge of the hilly country, preparatory 
to descending upon the flank of the Italians next day However, 
the latter were nearer than was supposed, and an encounter- 
battle promptly began for the possession of Somma-Campagna 
and Custozza. The king’s army was unable to use its superior 
numbers and, brigade for brigade, was much inferior to its 
opponents The columns on the right, attempting m succession 
to debouch from Villafranca m the direi'tion of Verona, were 
checked by two improvised cavalry brigades under Colonel 
Pulz, which charged repeatedly, with the old-fasluoncd cavalry 
spirit that Europe had almost forgotten, and broke up one 
battalion after another. In the centre the leading brigades 
fought in vain for the possession of Custo/za and the edge of 
the plateau, and on the left the divisions that had turned north- 
ward from Valeggio into the hills were also met and defeated. 
About 5PM the Italians, checked and m great disorder, retreated 
over the Mincio The losses were— Austrians, 4600 killed and 
wounded and 1000 missing , Italians, 3800 killed and wounded 
and 4300 missing. The archduke was too weak m numbers 
to pursue, his losses had been considerable, and a resolute 
offensive, m the existing political conditions, would have been 
a mere waste of force The battle necessary to save the honour 
of Austria had been handsomely won Kre long the bulk of the 
army that had fought at Custoz/a was transported by rail to take 
part in defending Vienna itself against the vi» tonous Prussians. 
One month later Cialdim with the re-organizcd Italian army, 
140,000 strong, took the field again, and the 30,000 Austrians 
left m Venetia retreated to the Isonzo without engaging 

In spite of Custozza and of the great defeat sustained by the 
Italian navy at the hands of Tegetthof near Lissa on the 20th of 
July, Venetia was now liberated and incorporated in the kingdom 
of Italy, and the struggle for unity, that had been for seventeen 
years a passionate and absorbing drama, and had had amongst 
Its incidents Novara, Magenta, bolfcrmo and the Ganbaldian 
conquest of the Two Sicilies, ended m an anti-tlimax. 

Three years later the cards were shuffled, and Austria, France 
anti Italy were projecting an offensive alliance agamst Prussia. 
Ihis scheme came to grief on the Roman question, and the 
Frenth cliassepot was used for the first time m battle against 
Garibaldi at Mentana, but in 1870 France was compelled to 
withdraw her Roman garrison, and with the assent of their late 
enemy Austria, the Italians under C laldini fought their way into 
Rome and there established the capital of united Italy. 

BibuograI'HY — 1 he war of 1848-49 has been somewhat neclcctcd 
by modern military historians, but tho following are useful Der 
heldzuq der dsUrr Armee tn Jtalten /84S-4Q (Vienna, 1852), Gavenda, 
Sammtung oiler Armeebefehle u.s w mtl liezug auf die Ilauptmomente 
des Krteges 1848- , Major H Kunz, beldtUge des V M Radclzki 

tn Obertlalten (Berlin, 1900), and Major Adams, Great Campaigns 
Both the French .md the Austnan governments issued official 
accounts {Campogne de Napolion III en Jlalte /S^<p, Der Krteg tn 
Ilalten /«.^9) ol the ■war of 1859 The standard critical work is Der 
tlaltemsche Feldzug 1659 by the German general staff (practically 
dictated by Moltke). I’rmce Kraft *u Hohenlohe-lngclfingcn, who 
had many fnends in th'* Austnan army, deals with the Rlagenta 
campaign m vol 1 of his Letters on Strategy. General Silyestre's 
ilude sur la campogne de i8s<f was published m 1909 In English, 
Col H C Wylly, Magenta and Solferino (1906), and m German 
General Cimmerer, Magenta, and Major Kunz, Von Montebello bts 
Solferino should be consulted 

For the Italian campaign of i866 see the Austrian official history, 
Osterreichs Kdmpfe 1866 (French translation), and the Italian 
official account, La Campagna del j866, of which the volume dealing 
with Custozza was published m 1909 A short account is given m 
Sir H Hozicr’s Seven Weeks’ War and tactical studies m v. Verdy’s 
Custozza (tr. Henderson), and Sir Evelyn Wood, Achtevemenls of 
Cavalry. (C F. A.) 
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ITALIC, i.e. Italian, m Ronmn archaeology, history and law, 
a term used, as distinct from Roman, of tlmt which belmigs to 
the races, languages, &c., of the non-Roman parts of I^aly (see 
Italy, Ancxeni Languages and Peoples). In architecture the 
Italic order is another name for the Cmnposite order (see Order). 
The term was applied to the Pythagorean school of philosophy 
m Magna Graecia, and to an early Latin version of the Bible, 


‘ known also as Jtala, which was superseded by the Vulgate, but 
I its special technical use is of a particular form of type, in which 
' the letters slope to the right. This is used, in present-day 
printing, chiefly to emphasize words or phrases, to indicate 
words or sentences m a foreign language, or to mark the titles 
of books, &c. It was intr^uced by the Aldme Press (see 
Manutius and Typography). 
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